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Is quality of life more important or is it quantity of life? Or is it up to the 
patient to decide? The evidence on the importance of quality of life (QoL) for 
patients, their lives and their treatment has been widely documented in the 
literature. There is considerable research on the role of QoL on general well-
being, responsiveness to treatment and even longevity. Therefore, it is possi-
ble that QoL can even impact quantity of life. At the same time, there are a 
number of methodological considerations when measuring and assessing 
QoL with cancer patients. This handbook aims to fill a gap in the literature, 
collate evidence and bring world experts together to respond to a number of 
questions, among others, including:

 1. What is QoL, why it is important and how is it assessed?
 2. What are the theoretical and methodological considerations in assessing 

QoL with cancer patients?
 3. How can QoL be utilised in routine clinical care?
 4. How is QoL impacting different cancer populations in terms of site, age, 

gender and context?

The Handbook of Quality of Life in Cancer summarises current evidence 
and can be useful for a diverse readership. First, researchers who wish to use 
QoL assessment tools in clinical trials or other types of research studies. 
Second, healthcare practitioners including clinicians, nursing professionals, 
social workers, physiotherapists and psychologists, among others, who want 
to develop their understanding of how they can utilise QoL in their practice 
and its importance for the patients they care for. Third, commissioners who 
can understand why QoL may impact population health and the implications 
for costs of healthcare systems. Fourth, teachers and academics who can use 
the handbook to inform their teaching and prepare materials, exam questions 
or essay topics and facilitate debates in their teaching. Finally, students in 
diverse fields of study including medicine, nursing, psychology, social work, 
medical sociology, population health, epidemiology, medical statistics and 
others who can use the handbook for their studies and for their continuing 
professional development.

You can use this handbook in different ways that fit your learning purpose. 
We tried to summarise evidence in each chapter and provide elements that 
can help you to check your understanding of each topic and facilitate discus-
sions with others either in a classroom or in practice. These elements include:
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 1. Questions that can be used in teaching and to test learning. These are 
questions that the authors of each chapter have considered carefully in 
order to help you to test and summarise your knowledge on each topic.

 2. A topic that can be used for discussion in teaching. These topics are con-
sidered key for each chapter and can help facilitate debates and classroom 
interactive discussions as well as help you to consider issues that can be 
controversial or that can help develop your critical thinking on the topic.

 3. A ‘further reading’ list. These lists are different than the reference lists for 
each chapter. The purpose here is to highlight what are the important pub-
lications for each topic so that you can easily expand your knowledge and 
identify further resources.

 4. A ‘research in context’ box where authors have identified a key topic, pub-
lication or tool and have expanded on this with more details so that you 
can get further in-depth knowledge of a topic.

The first part of the handbook, Concepts and Definitions, is introductory 
and here you can read about important concepts and definitions. Concepts 
like QoL, health-related quality of life (HRQoL) and wellbeing are defined in 
Chap. 1, while Chap. 2 deals with what it means for patients to have QoL in 
relation to quantity of life.

The second part of the handbook, Quality of Life Assessment, deals with 
different aspects of assessing QoL of cancer patients. Generic tools like the 
WHOQOL group of tools are discussed in Chap. 3, while cancer-specific 
tools developed by the European Organisation for Research and Treatment of 
Cancer (EORTC) and the Functional Assessment of Chronic Illness Therapy 
(FACIT) measurement systems are discussed in detail in Chaps. 5 and 6, 
respectively. Chapter 4 outlines all aspects that should be considered when 
developing a cancer QoL assessment tool, and Chap. 7 outlines what should 
be considered when validating the tools. Modern technologies in assessing 
QoL are becoming more prevalent and will continue to be in the years to 
come. These are discussed in terms of using new technologies for QoL assess-
ment in Chap. 8 and in terms of modern psychometric measurement and com-
puterised adaptive testing in Chap. 9.

The third part of the handbook, Best-Practice Elements When Assessing 
Quality of Life, deals with best-practice elements of using QoL data. How the 
data can be analysed in clinical trials and beyond is discussed in Chap. 10, 
and how data can be presented visually to communicate these to patients and 
clinicians is discussed in Chap. 11. Subsequently, Chap. 12 outlines cross- 
cultural considerations of QoL assessment such as cultural validity and con-
siderations when translating measures or using them with diverse populations 
and contexts. A number of subsequent chapters outline which topics QoL 
data can be used for and inform such as mortality aspects (Chap. 13), health-
care cost-effectiveness (Chap. 14), patient satisfaction with care in the con-
text of patient-reported experience measures (Chap. 15), decision-making in 
health care (Chap. 20) and drug development (Chap. 21). Chapter 16 focuses 
on a specific symptom (fatigue) that warrants greater focus from researchers 
and clinicians, and Chaps. 17 and 18, respectively, outline the use of QoL 
data for specific populations (adolescents and young adults) and as a proxy 
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measure for patients. Chapter 19 outlines the evidence on studies with 
 psychosocial interventions with QoL as an outcome and how mental health 
can be related to QoL.

The fourth part of the handbook, Case Studies of Using Quality of Life 
Tools for Specific Cancer Types, presents some case studies on QoL aspects 
of specific cancer populations: breast cancer (Chap. 22), brain cancer (Chap. 
23), colorectal cancer (Chap. 24), endometrial cancer (Chap. 25) and mela-
noma (Chap. 26). These chapters offer more in-depth information on patients 
with different tumour sites and how their QoL can be affected, as well as the 
specific tools that can be used for these populations.

The Handbook of Quality of Life in Cancer makes a unique contribution to 
knowledge by collating contemporary evidence and perspectives with practi-
cal guidance. It is also designed to be useful for a diverse readership and 
offers food for thought for new directions for research and clinical practice 
towards improving QoL for cancer patients.

London, UK Angelos P. Kassianos
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Since the 1940s, the concept of quality of life 
(QoL) started to encompass both positive and 
negative aspects of life [1]. Prior to that, we were 
conceptualizing a healthy person as someone 
who was not sick. The need to investigate QoL 
further, stemmed from the realization that in the 
absence of sickness does not exist healthiness. As 
a term though, QoL is overly general and encom-
passes many aspects of a person’s life which are 
beyond their health alone.

1.1  Defining Quality of Life

Calman [2] refers to QoL as a difficult concept to 
be defined and measured. QoL tools measure the 
time-specific difference, or gap, between the 
expectations and hopes of an individual and the 
actual present experience. According to this con-
ceptualization, QoL can be precisely described 
only by the individual and must take into consid-
eration many facets of life, well-being and health. 
The terminology covers not only the influence of 
the treatment and its side effects but also the 
patients’ understanding and experience  of their 
own functionality. The definitions of QoL always 
depend on present lifestyle, previous experiences 
and hopes for the future, dreams and ambitions, 
and can only be measured in the individual’s 
terms. In fact, QoL usually changes over time and 
depends on specific circumstances. “High” or 
“good” QoL is usually expressed in terms of hap-
piness, contentment, satisfaction, and the capa-
bility to cope. Therefore, this early definition by 
Calman emphasizes the importance of personal 
development for each individual.
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Another definition of QoL is based on De 
Haes et al. [3] and can be introduced into debates 
on how to define QoL.  According to De Haes 
et al., QoL refers to the goals of treatment, and 
the patients’ journey for cure. They also suggest 
that patient’s survival as well as their well-being 
must be considered in depth during health care. 
In this context, studying QoL can be meaningful 
in many ways, such as for understanding how 
patients react to cancer diagnosis and cancer 
treatment, the interrelations of different reac-
tions, and the patients’ overall QoL. At the same 
time, QoL data can also contribute to resolutions 
about the efficiency of the therapy and toward 
improving supportive care for patients with 
cancer.

Similarly, Revicki et al. [4] refer to QoL as the 
subjective experiences, states, and perceptions 
connecting to one’s overall well-being. As a con-
sequence, Crosby et al. [5] introduced the features 
of the physical, psychological, social, economic, 
and political environment that patients experience. 
The introduction of facets of QoL pertain to differ-
ent aspects of patient characteristics and experi-
ences: (1) the population’s aging and the resultant 
increased prevalence of chronic diseases, (2) the 
agile role played by patients who receive medical 
care and their interest in the non-clinical parts of 
the treatment such as QoL, and (3) the realization 
that many chronic disease treatments often tend to 
fail to cure the disease, placing an increasingly sig-
nificant role of QoL.

1.2  Defining Health-Related 
Quality of Life

What this handbook emphasizes is health-related 
quality of life (HRQoL), which is considered an 
important aspect for patients during their treat-
ment and was introduced in the 1980s as a con-
cept. HRQoL is different than QoL and other 
concepts such as well-being and is defined by the 
US Food and Drug Administration as a multido-
main concept that represents the patient’s general 
perception of the effect of illness and treatment 
on physical, psychological, and social aspects of 
life. Moreover, HRQoL differs from QoL because 

it considers aspects of QoL that affect, either 
physical or mental  health [6–9]. Therefore, 
HRQoL is usually examined in terms of its facets 
and symptoms and it is considered to affect 
patients’ overall well-being and survival, whereas 
QoL has a more generalized meaning [10].

HRQoL is an umbrella definition for a wide 
range of patient-reported outcomes such as health 
status or living circumstances. Nevertheless, 
Ferrans recognized some issues surrounding the 
HRQoL concept. For example, HRQoL is used to 
differentiate aspects of life from those that are 
beyond the realm of health care, such as educa-
tion or public safety. Similarly, and to differenti-
ate HRQoL from QoL, Spilker and Revicki [11] 
created a taxonomy for non-HRQoL, composed 
of four areas: personal-internal, personal-social, 
external-environment, and external-societal envi-
ronment. Thus, characteristics of a person’s 
healthy QoL may not contain physical, emo-
tional, or biomedically defined health but rather 
social relationships or financial success.

Sitlinger and Zafar [12] examined cancer 
patients’ HRQoL in terms of how they experi-
ence physical, psychosocial, and financial bur-
dens. They found that physical burden is the first 
facet that most of the patients will often reference 
when they discuss their QoL. For example, most 
of their questions address physical symptoms, 
such as fatigue and weight loss. In addition, the 
composite scores of HRQoL and physical symp-
toms are important towards several patient out-
comes including survival. On the other hand, 
psychosocial burdens can be also devastating and 
can affect the quality of the patient’s life. Finally, 
the financial toxicity is also considered a key 
facet of cancer care according to patients. For 
example, through their treatment, some patients 
develop financial toxicity, which seems to play a 
crucial role in their overall life. Furthermore, the 
World Health Organization (WHO) considers 
that HRQoL is a primary element of QoL in 
describing an individual’s overall condition [13].

The definition of HRQoL provided by Karimi 
and Brazier [14] is a concerning cognitive judg-
ment of contentment with one’s life and an indi-
vidual’s perception of their perspective in life in 
the context of the culture and value systems in 
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which they live and in relation to their purpose, 
expectations, standards, and worries. More spe-
cifically, they identify four definitions for 
HRQoL.  First, HRQoL can be defined as how 
well a person operates in their life and their per-
ceived well-being in terms of mental, physical, 
and social domains of health. Operating, means 
their ability to carry out some predefined activi-
ties, while well-being refers only to an individu-
al’s personal feelings. Second, as opposed to 
QoL, which is an all-inclusive idea incorporating 
all aspects that impact upon a person’s life, 
HRQoL consumes only those factors that are part 
of an individual’s health. For example, economic 
and political circumstances are not included in 
this definition of HRQoL.  Third, the HRQoL 
definition is focused on those aspects of QoL that 
are influenced by health. For example, HRQoL is 
stated as those aspects of self-perceived well- 
being that are related to, or affected by, the exis-
tence of an illness or therapy. Fourth, HRQoL, 
focuses on the value of health referring to the val-
ues allocated to different health conditions like 
cancer.

Why is it important to consider HRQoL? By 
analyzing HRQoL data we can identify those 
individuals or communities of patients that pres-
ent with relatively poor perceived health and 
guide interventions towards improving their lives 
and preventing more serious consequences  for 
their lives. Moreover, publishing HRQoL data 
can help shape health policies and legislations, 
allocate resources, develop strategic plans, and 
monitor the effectiveness of interventions such as 
drugs and psychosocial interventions. However, 
the HRQoL literature also presents some limita-
tions. For example, some HRQoL questionnaires 
measure self-perceived health status and the use 
of the QoL terminology usually can be unclear in 
many scientific publications.

In the following chapters, the concept of 
HRQoL will be considered together with debates 
on how it is measured, how it is used in clinical tri-
als, how it can improve health care, or how it can be 
used to inform health costs, among others.
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“I never really knew what ‘chemotherapy’ meant, 
but it had the words therapy in it, so I expected it 
to be therapeutic” was a statement uttered to me 
by a patient which will always stay with me. 
“Little did I know my life would feel anything 
but healed during it,” he continued. This 50-year- 
old stage IV, lung cancer patient, decided to end a 
rigorous chemotherapy treatment after 6 months 
under it. Andrew1 died 2 months after this state-
ment, but in our last meeting while lying in his 
bed he confirmed to me that he was “comfort-
able” and that he was able to spend his waking 
hours with his family, and not attached to tubes in 
a faraway hospital, or constantly being sick. He 
had a beautiful relationship with the ocean, so in 
these last few months his wife had made sure to 
drive him to the sea as often as possible; some-
thing he was able to do once his schedule freed 
up from appointments. It was clear that Andrew 
was looking for some quality in his life. There 
was a possibility that more longevity would be 
attained had he continued chemotherapy, but 
Andrew felt that quality of life (QoL) super 
mounted the extra days, weeks, or maybe months 

1 The names of the patients and the diagnoses have been 
altered to protect confidentiality.

he would gain, if that “gained” time would have 
been of poorer quality.

Allow me to also introduce you to Ella,1 a 
45-year-old, stage IV pancreatic cancer patient. 
At every meeting, Ella would ask me, “Do you 
feel a lot worse before you get better?” or she 
would exclaim with a strength I have not often 
encountered in my practice, “I think I’m feeling 
better today, maybe this is working.” Ella was 
visibly emaciated and while not always admitting 
it, under a tremendous amount of constant pain. 
Ella was receiving one form of treatment until 
her very last week. It seemed that she chose lon-
gevity of life (LoL) over QoL, even if that meant 
she was unable to move for 5 months, or that she 
lost the ability to feed herself. Ella had two teen-
age daughters and a doting husband. It is proba-
ble that she survived those 2 years, because of the 
treatments she received. Did her gained longevity 
justify the reduced quality of her life? Only she 
and her family can answer that question; a ques-
tion the family often explored with me after her 
death and through their grief. What makes a 
patient like Andrew choose QoL over LoL? What 
made Ella choose the alternative? At what point 
do patients make this choice?

The factors that affect any patient choosing 
QoL are multi-faceted and dynamic: meaning it 
is not usually based on a single factor and simi-
larly, it can change over time. The patient’s base-
line QoL plays an important role. What did 
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Andrew’s life look like before the physical exac-
erbation? Societal and/or cultural relationships to 
death, suffering, pain, or disease can also genu-
inely, and sometimes unconsciously, predispose 
someone to certain choices. Cyprus is a small, 
relatively homogenous island, where I have seen 
that values and expectations can be similarly 
shared by many; and while the choice between 
QoL and LoL can be somewhat predictable, cul-
tural predisposition cannot singularly account for 
such choices.

A family structure and the importance that 
family has on the patient plays a highly important 
role. A patient with little to no family members 
surrounding them, may be quicker to opt out of 
LoL, as they may feel like they have “no one to 
fight for.” Conversely, a person with very close 
ties to their family, may not want them to witness 
their suffering and therefore reinforce as much 
quality into their life while trading off duration. 
Did Ella choose to live longer but poorer, because 
she wanted more time with her daughters? Very 
possibly. Would her decision be different if she 
was 20  years older and therefore by default so 
were her daughters? Another possibility, which 
brings me to the next factor. The patient’s chron-
ological age can play a huge role in not only the 
patient’s QoL, but also the consultant’s suggested 
course of action. The latter brings me swim-
mingly into my next factor which greatly affects 
QoL: the patient’s understanding of their cancer, 
the treatment, and prognosis.

If you recall Andrew’s statement above, he 
states “I never knew what chemotherapy 
meant…”. One can argue that should he had had 
a better idea about his disease and its progres-
sion, he would have made different choices from 
the start. In my clinical practice, I have often seen 
a face of surprise (or is it relief?) when reminding 
the patient that they have a right to choose their 
treatment (or non-treatment) as well as the right 
to talk to their consultant about how cancer or its 
treatment is affecting their QoL.  Giving the 
patient space and allowance to talk to their con-
sultant about their QoL, choices and expectations 
may help give the patient a sense of agency, and 
therefore they can make a truly informed deci-
sion. In a time when a person loses control of 

nearly every facet in their life, be that physiologi-
cal, occupational, or societal, instilling a sense of 
control and choice in the patient’s life can, in and 
of itself, improve their quality of life, irrespective 
of their choice.

Clinicians have a large influence over a 
patient’s final decision, so it is therefore of vital 
importance that the patient has a full understand-
ing of their cancer, its treatment, and the impacts 
it may have on their life in its totality. Only then 
can a patient undergo the internal dialogue of 
what compromises and trade-offs they are willing 
to make. While clinicians undoubtedly and inher-
ently know that quality of life plays a huge role, 
it is important to take note of their own and more 
importantly, the patient’s definition of QoL. What 
did QoL mean for Andrew? It seemed it was one 
where he was still able to spend hours at the sea-
side any day he desired. What did quality of life 
mean for Ella, for Helen, or for George? This 
brief dialogue could easily put both parties on a 
pathway of open and honest communication, one 
which can lead to a less tumultuous road, with 
much better views.

How does one address the quality of life needs 
of a patient? As a psychologist you not only can 
help identify the needs of the patient, but you can 
also set the patient up for exploring this question 
in the first place. It is often the case that patients 
have not even had this internal dialogue, of what 
really matters to them and how it could possibly 
materialize. Addressing the QoL needs of a 
patient could be as simple as a timely referral to 
better pain management. In another case, it could 
involve being the bridge between the patient and 
his family members when their wishes differ on a 
fundamental level. Similarly, it could mean work-
ing on the family’s acceptance that their loved 
one has reached a stage of palliation, the end of 
their life. Lastly but by no means least, it could 
involve having a discussion about their values 
and proposing ways where their actions can 
somehow be in concordance with these values. 
Andrew worked on the sea every day. He was a 
boat technician, a sailor, and as a hobby he was a 
scuba diver. He may not have been able to scuba 
dive anymore, but he was at least able to watch 
the sea, taste the salt, and feel its air. This was 

S. Kyriacou



9

good enough for Andrew in those last few months 
of his life. Being able to do that with his wife 
gave him meaning and dignity in the end.

Addressing the QoL of a patient should be 
done whether they are palliative or not, whether 
the person is elderly or young, whether they had 
a “good” life before, or a “bad” one, whether they 
have five kids, or none. Desiring QoL can seem 
so obvious or implied, that it can be inadvertently 

neglected by not allowing the patient to define 
what it means to them. Perhaps a better term 
instead of the generalized QoL, could be Quality 
of Their Life, where we simply add one word to 
remind us as their doctors, as their family, as their 
therapists, that it is their life, and the only person 
that can define it is the person going through it. 
So, let us start a dialogue, and a frequent one at 
that: What does quality mean in your life?

2 The Importance of Quality of Life in Cancer Patients
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3.1  Introduction

Quality of life is generally a major concern for 
people who are diagnosed with cancer. As cancer 
now affects one adult in two, living in Britain 
today [1], designing reliable, valid assessment 
tools that can sensitively monitor changes in 
quality of life (QOL) throughout treatment and 
beyond is essential to being able to deliver the 
best care to patients. Underpinned by a definition 
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of QOL published by the WHOQOL Group col-
laboration at the World Health Organization 
(WHO), a suite of WHOQOL instruments were 
developed so that adults could report their own 
quality of life (QOL) in a meaningful way. The 
WHOQOL Group designed a novel cross- cultural 
methodology to simultaneously create highly 
equivalent multiple language versions in 15 cul-
tures, applying an internationally agreed protocol 
[2, 3]. Qualitative input from focus groups in 
these cultures informed the global concept and 
the contents and format of two “core” instru-
ments that were later standardized internationally 
using psychometric methods: the WHOQOL-100, 
and its short form, the WHOQOL-BREF [4]. 
These core measures assessed 25 dimensions or 
facets of QOL.  Using cultural adaptation and 
translation procedures, the WHOQOL-BREF is 
now known to be applicable and acceptable to 
people in around 200 cultures worldwide living 
in very varied situations, and for use by almost all 
clinical and non-clinical populations that can 
self-report their own QOL. The EUROHIS QOL 
8-item index has also been extracted [5].

Several add-on specific modules were later 
developed which contained specific facets known 
to be important to a particular population. They 
were designed to be bolted onto a core measure, 
so that they completed the full concept of QOL 
for that population by including issues that were 
important to them. These modules included a ver-
sion for people over 60 years (The WHOQOL- 
OLD), people with disability (The 
WHOQOL-DIS), pandemic infections like HIV/
AIDS (WHOQOL-HIV), pain (The WHOQOL- 
Pain), and to expand the Spiritual QOL domain 
on Spirituality, Religion, and Personal Beliefs 
(SRPB) (The WHOQOL-SRPB). The new 
WHOQOL-Combi [6] expands the original mul-
tidimensional concept in the WHOQOL core, 
from 25 to 36 QOL facets, thereby offering a 
more detailed understanding of that person’s 
QOL.

The core WHOQOL instruments have accept-
able good psychometric properties in many cul-
turally appropriate language versions where they 
have been standardized. A considerable body of 
research further shows that the core measures 

provide sound evidence when measuring subjec-
tive QOL in many types of cancer, as we shall 
show. The “subjective” approach in measurement 
contrasts instruments like the WHOQOL with 
“objective” aspects of QOL assessed by other 
tools, such as counting symptom frequency, the 
consequences of having a disease, and the adverse 
effects of medical treatment. By co- administering 
a subjective assessment with an objective mea-
sure, a more comprehensive and clinically useful 
assessment of that patient’s QOL is acquired.

This chapter enables readers to learn more 
about (a) the conceptualization of QOL accord-
ing to the WHOQOL perspective; (b) the 
WHOQOL instruments, including their psycho-
metric properties, its use in clinical practice and 
scientific research, and their pros and cons; (c) 
the comparison between the WHOQOL approach 
with the EORTC approach; and (d) different sci-
entific studies using the WHOQOL instruments 
in the field of cancer.

3.2  Conceptualization of Quality 
of Life

Patient-reported outcome measures are increas-
ingly important in oncology since they assist us 
to deliver care for patients so that their outcomes 
are optimal. Three main types of patient-based 
outcomes have been identified: quality of life 
(QOL), health-related quality of life (HRQOL), 
and perceived health status (HS) (see also Chap. 
2, this volume). Most experts now agree that 
these QOL concepts are not one dimensional, 
from good to poor, but multidimensional to 
reflect how people think, and contain important 
domains like physical, psychological, and possi-
bly social QOL. Operational definitions of related 
concepts (i.e., HRQOL and HS) are not equiva-
lent to the definition of QOL [7, 8]. In short, 
HRQOL and HS are bound to health, while QOL 
is broader than health. Health status refers to 
physical and mental abilities and social function-
ing, but without an evaluation of these aspects [9, 
10]. HRQOL is QOL, but more narrowly defined 
as related to health [9, 10]. QOL reflects the 
affective and cognitive responses to the align-
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ment or discrepancy between a person’s stan-
dards, goals, and values on the one hand, and the 
actual situation and their accomplishments on the 
other hand. According to the World Health 
Organization Quality of Life (WHOQOL) Group, 
QOL is defined as “an individual’s perception of 
their position in life in the context of the culture 
and value systems in which they live and in rela-
tion to their goals, expectations, standards and 
concerns. It is a broad ranging concept affected 
in a complex way by the person’s physical health, 
psychological state, personal beliefs, social rela-
tionships and their relationship to salient fea-
tures of their environment” [11]. In other words, 
QOL is considered to be “in the eye of the 
beholder” and represents the person’s subjective 
evaluation of one’s social and material world. It 
also reflects the extent to which the individual is 
satisfied with, or bothered by, problems in a wide 
range of life domains [12, 13], so the inquiry into 
QOL includes both a positive approach, as well 
as negative dimensions [11].

During its debate about the concept, the 
WHOQOL Group distinguished between differ-
ent levels of questioning, and sleep provides an 
example of different ways in which QOL has 
been assessed. First, electrical brain waves dur-
ing sleep can be monitored by the electro- 
encephalograph (EEG), and records of this 
electrical activity represent objective information 
about QOL. However different types of percep-
tions also provide insight into QOL. Perceptions 
of objective features might include inquiries 
about functioning, like sleep length, (e.g., “How 
many hours did you sleep last night?”). However 
interpretation is involved to find out about QOL 
from the answer to this question [14]. Does 12 h 
sleep every night indicate good or poor QOL? 
What about 4  h sleep? British Prime Minister 
Margaret Thatcher flourished on 4.5 h sleep, but 
others find this amount distressing. This per-
ceived objective information could lead to inac-
curate assumptions about QOL if clinicians omit 
to also ask patients about how they interpret the 
number of hours they sleep. Is it bothersome, or 
not? While information about sleep length, inter-
ruptions to sleep, early waking, medication use 
have considerable value in achieving other clini-

cal goals, this information alone does not provide 
direct insight into the person’s QOL, because it 
requires interpretation. To obtain an essentially 
subjective view of a person’s QOL, it is necessary 
to ask a question like “How refreshing is your 
sleep?” Waking refreshed is more important to a 
person’s QOL, irrespective of the number hours 
they sleep. Yet other styles of subjective ques-
tions request highly personalized evaluations of 
functioning (e.g., How satisfied are you with 
your sleep?). The WHOQOL group argues that 
these different types of perceptual information 
best inform us about QOL [3]. As such, the 
WHOQOL instruments only cover interpreta-
tions of a few symptoms like pain, sleep, negative 
feelings, and exclude direct measurement of the 
consequences of disease, and adverse effects of 
medical treatments [15], but instead, their impact 
on QOL.  Although these aspects can influence 
patients’ lives, the WHOQOL group decided to 
measure the perceived impact of them, by assess-
ing its influence on each QOL domain and its fac-
ets. However, assessing symptoms, disease 
consequences, and adverse side effects of treat-
ment can be obtained by co-administering 
another standardized instrument with the 
WHOQOL. While the WHOQOL Group devel-
opers acknowledged that these aspects can and 
do influence patients’ lives, they decided to mea-
sure their perceived influence on different 
domains (and their component facets) of QOL 
[15].

3.3  Overview of the WHOQOL 
Suite of Instruments

The WHOQOL core instruments  – 
WHOQOL-100 and WHOQOL-BREF [4, 16] – 
can assess QOL in a wide variety of situations 
and population groups. The 100 items of the 
WHOQOL-100 provide a suitable instrument for 
the comprehensive assessment of QOL, espe-
cially in clinical and other types of research. The 
26 items of the WHOQOL-BREF (extracted 
from the WHOQOL-100) offer a shorter devel-
oped measure that is easier to implement in clini-
cal practice and large-scale surveys [15]. One 
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item is included from each of the 24 facets of 
QOL contained in both core measures, together 
with two additional items that combine to assess 
overall QOL and general health. The multi- 
dimensional nature of QOL is reflected in the 
structure of these instruments. The WHOQOL- 
BREF facets are organized in four broad QOL 
domains: physical health, psychological state, 
social relationships, and environmental QOL. The 
WHOQOL-100 contained six domains, including 
a level of Independence domain which was later 
subsumed under physical health in the 
WHOQOL-BREF, and a domain on Spiritual 
QOL, which was integrated into psychological 
state.

It is not widely appreciated that it is also pos-
sible to ask about the importance of each aspect 
of QOL by administering the WHOQOL 
Importance scale, which contains items corre-
sponding to every facet. This measure was devel-
oped during the WHOQOL-100 project [17]. 
Importance data from 15 countries informed the 
selection of the most important QOL facets from 
a large pool, for testing in the international mea-
sure. Several studies have used these evaluations 
of importance [17–20]. One study focused spe-
cifically on community adults dealing with a 
potential cancer diagnosis [19]. Unlike some 
measures arising from the economics field, 
importance data is not used to weight facet and 
domain scores of the WHOQOL instruments, but 
it is clinically interesting in its own right. The 
WHOQOL Group introduced the EUROHIS- 
QOL 8-item index [5]. Like the WHOQOL- 
BREF, this scale was derived from multicultural 
WHOQOL data (n  >  20,000) and contains two 
items from four domains: physical, psychologi-
cal, social, and environment [5, 21]. The instru-
ment shows good cross-cultural performance, 
and satisfactory convergent and discriminant 
validity [5, 22].

Add-on modules of items were later devel-
oped in similar collaborations to permit more 
comprehensive assessment of QOL for specific 
populations (e.g., the elderly [23]; persons with 
disability [24]); infectious diseases, namely, 
HIV/AIDS [25, 26]; problems of pain and dis-
comfort [27]; and expanding the existing spiritu-

ality, religion, and personal beliefs (SRPB) 
domain [28]. During the 1990s, the WHOQOL 
group was interested in developing an interna-
tional cancer-specific module, but this did not 
progress beyond the preliminary stage [2].

In 2020, Skevington et al. reassessed the suite 
of WHOQOL measures and modules. They 
selected one item from facets in the modules and 
combined them with all WHOQOL-BREF items 
to form a new generic instrument called the 
WHOQOL-Combi [6]. In a study of older adults, 
they showed that the WHOQOL core concept 
was enhanced by adding these new generic 
dimensions drawn from other WHOQOL mod-
ules. This work has provided a WHOQOL mea-
sure of intermediate length, with more elaborate 
multidimensionality. Module facets like social 
inclusion (HIV/AIDS module), use of time, and 
intimacy (WHOQOL-OLD) are potentially rele-
vant to other diseases and conditions, the general 
population, and younger people. The WHOQOL- 
Combi contains 38 items; 36 specific items with 
standard general QOL items on overall QOL and 
health. By adding these new items, the domains 
contain more equal numbers of facets (six to 
eight) than in the WHOQOL-BREF, thereby 
improving domain equivalence. The preliminary 
psychometric properties of the WHOQOL- 
Combi are promising.

3.4  Comparing the WHOQOL 
Instruments with the EORTC 
QLQ Measure

The EORTC QOL Group has developed a cancer- 
specific QOL measure known as the EORTC 
QLC C30 as their core instrument (see also Chap. 
5, this volume). This can be combined with addi-
tional cancer-specific modules as needed, such as 
the EORTC QLQ BR23 for assessing breast can-
cer. The approaches taken by the WHOQOL and 
EORTC are similar in certain aspects. In both 
cases, multiple centers simultaneously partici-
pated in establishing new instruments, and stake-
holders including patients, provide input about 
which topics should be assessed. However, there 
are also differences. The website of the EORTC 
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QOL group presents several definitions of 
QOL. It is not clear what definition they own, and 
which one was used as theoretical guidance to the 
development of their instruments. The manual 
points out that patients are asked about their 
health, and the experiences they had as a result of 
treatment or disease. If there is already a list of 
consequences, patients are asked to indicate for 
each experience, to what extent they experienced 
it during their illness. Inspecting the items shows 
the focus is more on the symptoms (e.g., did you 
have hot flushes?), consequences of cancer, or the 
adverse effects of treatment (e.g., have you lost 
any hair?), than perceptions. In the EORTC QLQ 
C30, there is only one item on how persons would 
rate their QOL. As such, the EORTC instruments 
tend to focus more on negative aspects than posi-
tive aspects in life, compared to the more positive 
approach in the WHOQOL instruments. Some 
items, such as “have you lost any hair?” could be 
considered as an objective item, since one is able 
to observe whether someone has lost hair. 
Moreover, a response on this item, will not inform 
about the impact of hair loss on that person’s life. 
Compared to the WHOQOL approach, this is dif-
ferent as well. This focus may be explained by 
the fact that the EORTC instruments are primar-
ily designed for use in clinical trials where there 
is considerable emphasis on recording the adverse 
effects of treatment.

3.5  Psychometric Properties 
of the Core WHOQOL 
Instruments

When the core WHOQOL instruments were 
developed, participating centers were asked to 
deliver a required sample size with sufficient 
diversity. A sampling quota was specified with 
regard to age, gender, and health status. Ill people 
represented the health-care users of their country 
or region, and reported a wide range of diagnoses 
of varying disease severity and disability [2, 11]. 
Consequently, the WHOQOL instruments are 
assumed to be suitable for different populations 
(e.g., generic population, elderly, healthy per-
sons), and settings (e.g., rural or industrialized 

areas). Various researchers have psychometri-
cally tested these instruments in diverse cancer 
populations (for more information on psycho-
metrics see Chap. 7, this volume). These include 
breast cancer [29–31], lung cancer [32], sarcoma 
[33], advanced cancer [34], comparing QOL in 
different cancers (e.g., liver, lung, colorectal, 
gynecological, head and neck) [31, 35], and treat-
ments like radiotherapy [36]. Although most 
research has recruited cancer patients receiving 
secondary or tertiary care, it is useful in primary 
care as it was also developed to be used in the 
“healthy” populations. For instance, it has been 
used to assess the QoL of those receiving mam-
mography screening (e.g., [37–39]).

With regard to the WHOQOL-100 [29, 31, 
33], confirmatory factor analysis showed a good 
structure with models reflecting six factors that 
corresponded with the established domains of 
physical, psychological, independence, social, 
environment, and spiritual QOL in breast cancer 
[29]. Furthermore, the alternative four-factor 
structure (physical, psychological, social, and 
environmental QOL) was adequate for breast 
cancer and also for a heterogeneous sample com-
bining head and neck, and breast cancer patients 
[29, 31]. The WHOQOL-100 correlated highly 
with related constructs and low with unrelated 
constructs [29] in two similar questionnaires: the 
EORTC QLQ B23 [29] and General Quality of 
Life Questionnaire [31]. For instance, relevant to 
breast cancer, the body image subscale of the 
EORTC QLC BR23 correlated highly with the 
body image and appearance facet in the 
WHOQOL [29]. The internal consistency of facet 
and domain scores was adequate as shown by 
Cronbach’s alpha coefficients that exceeded the 
acceptance criterion of .70 [29, 31]. Test-retest 
correlations were high in both breast cancer and 
sarcoma [29, 33]. Based on the WHOQOL-100 
scores, it was possible to discriminate between 
healthy people and persons with sarcoma [33], 
and in other groupings with various diseases 
including cancer. The reliability and validity of 
the WHOQOL-BREF was also adequate, 
although the internal consistency (Cronbach’s 
alpha) of the social relationships domain tends to 
be just below .70  in some studies (e.g., [30]). 
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Where patients were treated with radiotherapy, 
the researchers noted that not every cancer patient 
was able to complete the WHOQOL-BREF 
THAI on their own [36]. Common reasons for 
this occurrence are physical disability in the 
hands, and limited literacy which restricts inde-
pendent self-reporting. The measure can be inter-
viewer administered, if available.

3.6  Using the WHOQOL 
Instruments in Research 
and Clinical Practice

During the development phase of the WHOQOL 
core, potential uses of these instruments were 
discussed and described. These included medical 
practice, research such as clinical trials or epide-
miological studies, audit [40], policymaking, and 
assessing the effectiveness of an intervention or 
treatment, or the relative merits of several treat-
ments [41]. In medical practice, the WHOQOL 
instruments provide valuable information on 
those life domains which are most affected. 
Instruments can determine a baseline score at the 
time that a treatment [42], a trial (e.g., [43]), or a 
longitudinal study begins [44]. Scores can also 
show how QOL develops during the course of 
treatment or an intervention, but they can also 
assess late problems [45].

By increasing understandings of how the dis-
ease affects a patient’s QOL, this information has 
been used to improve the interaction between the 
patient and their health-care professionals [20, 
46], and may even improve their relationship. In 
addition, it helps health professional and patient 
make optimal choices about patient care [47]. 
Moreover, it can assess any changes and provide 
insights in how different QOL domains are 
affected over the course of treatment [47], even if 
computerized assessment is used [48]. In primary 
care, discussing QOL results and the importance 
of different dimensions of QOL has shown that 
65% report changes in their thoughts and percep-
tions. Half the participants in this study evaluated 
this QOL feedback as helpful [20].

Recently, Greenhalgh et al. conducted a “real-
ist synthesis” aimed at understanding how, and in 

what circumstances, patient-reported outcome 
measures (PROMs) like QOL assessment, sup-
port patient-clinician communication, subse-
quent care processes, and outcomes of clinical 
care [49]. Two theoretical ideas about how this 
process works was tested. First, the completion 
of PROMs prompts a process of self-reflection 
and supports patients to raise issues with health 
professionals. Second, empirical data from 
PROMs scores raise health professionals’ aware-
ness of patients’ problems, thereby prompting 
discussion and action. The results showed that 
using PROMs does prompt patients to reflect on 
their health and gives them permission to raise 
issues with their clinicians. However, health-care 
professionals (HCPs) sometimes found that 
administering standardized PROMs for comple-
tion during patient assessments did not support 
communication. Where this occurred, HCPs 
changed how they used PROMs to render them 
compatible with the ongoing management of 
patient relationships. Using PROMs supported 
dialogue, by enabling patients to tell HPCs what 
is on their mind. In oncology, PROMs comple-
tion outside the consultation enabled HCPs to 
identify symptoms when the PROM acted as a 
substitute, rather than addition to the clinical 
encounter. They also found it helpful when the 
PROM focused on symptoms and side effects. 
However, patients did not always feel it was 
appropriate to discuss some QOL aspects with 
their HCP, and some HCPs did not perceive that 
this was within their remit [49]. In another study 
by King et al., a systematic review and interviews 
focusing on brain cancer were conducted [46]. 
They concluded that the evidence on the effec-
tiveness of using QoL tools was inconsistent for 
patient management, but it was somewhat more 
consistently in favor of improving patient-physi-
cian communications. However, these tools were 
not currently widely used in clinical practice in 
brain cancer, nor some other cancer contexts. 
More implementation studies are needed.

Cancer treatment, like chemotherapy, may 
prolong the patient’s life. However, it may also 
negatively affect that person’s QOL.  A recent 
community study [19] investigated whether 
feeding- back personal QOL information could 
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change QOL when a potential cancer symptom is 
present. The researchers also examined whether 
poor QOL at the time of increasing cancer aware-
ness promoted attendance in primary care. 
Patients were randomized into an intervention 
group, who received feedback about their QOL, 
or a control lifestyle group, who just completed 
QOL measurements but did not receive feedback. 
This study found that persons who received feed-
back reported improvements to their 
 psychological QOL, reflecting better mental 
health. However, the number of visits to a general 
practitioner was unaffected. Nevertheless, feed-
back did increase help-seeking from their infor-
mal social contacts. The authors concluded that 
their study offers new evidence that at the earli-
est, pre- diagnostic stage of cancer and QOL feed-
back may stem QOL deterioration in those with 
potential cancer symptoms during the period 
before they consult in primary care.

In research, the nature of a disease can be 
determined by assessing how a disease like can-
cer impairs or affects the subjective well-being of 
patients across important life domains. In this 
case, QOL can be used as a secondary endpoint 
in clinical trials [42]. Another option is to use 
QOL instruments as a prognostic tool to deter-
mine the overall response of the patient to treat-
ment [50], overall survival [42], or to predict 
mortality [45]. For instance, Schwartz and 
Sprangers suggested that a QOL assessment 
could be included when it is expected that sur-
vival will be gained at the expense of QOL [45]. 
Interesting as well is to monitor how QOL 
evolves across time, also, in cases where disease 
prognosis involves remission, or when treatment 
becomes more palliative than curative. The cross- 
cultural WHOQOL measures also have consider-
able value where it is necessary to accumulate 
cases, as for example, when studying rare types 
of cancer. In this case, gathering data from sev-
eral institutions across the world enables statisti-
cal tests to be performed reliably on pooled data, 
in ways that would not be feasible on one very 
small sample from a single nation. Multicenter 
studies can provide parallel replications simulta-

neously, thereby accelerating scientific progress 
and implementation by adding confidence to the 
conclusions [41]. Another application is to mea-
sure QOL variation across different cultures and 
examine similarities. Where there are multiple 
language versions of the same measure, like the 
WHOQOL-BREF, this facilitates comparisons 
between cultures. This information could assist 
policymaking and underpin service delivery. As 
the profile of domain scores generated by 
WHOQOL core measures is sensitive to changes 
in clinical conditions across time, so is respond-
ing to changes in health [51].

When health-care services need evaluation, 
QOL assessments can be used to measure the 
relationship between health-care service delivery 
and the QOL of patients who receive it. 
Furthermore, these data can be used to study the 
effect of implementing new policies and making 
changes to existing policies on QOL. Using the 
WHOQOL allows monitoring changes in QOL 
for every domain in the profile. This information 
has been used to review the quality of medical 
services [41] and could be readily applied to 
physiotherapy, social, psychological, and most 
other services. From 2011, the WHOQOL-BREF 
was administered annually to those receiving 
mental health-care services delivered by the 
entire State of Connecticut in the USA (DMHAS) 
[52]. Through disaggregating population sub-
groups using survey results on demographic 
characteristics, treatments, sites, and other fea-
tures, they can identify and pinpoint which ones 
are being disadvantaged by existing services pro-
vision. Annual administration of the WHOQOL- 
BREF has enabled them to monitor whether the 
QOL of clients in these disadvantaged groups has 
subsequently improved. Moreover, DMHAS uti-
lizes this internal empirical information to real-
locate and redirect the budget, in order to remedy 
these evident shortcomings. These reports and 
subsequent actions become public information 
[52]. However, it remains unclear to what extent 
the WHOQOL instruments are actually used in 
this way, as this kind of information is not pub-
lished in searchable databases.
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3.7  Quality of Life Assessment 
Within the Field of Oncology

To the best of our knowledge, Tazaki et al. were 
the first to use the WHOQOL perspective to 
assess cancer patients [53]. They evaluated eight 
groups of cancer patients, classified in terms of 
cancer stage (early vs. advanced), current treat-
ment (ongoing vs. none), and prognosis (good vs, 
bad), and studied differences in site, treatment, 
and gender role [2]. This study showed that 
patients with bone and cartilage cancers reported 
significantly lower independence QOL, than 
those with female genital organ cancers. 
Lymphoid, hematopoietic, and related tissue can-
cer patients had lower psychological QOL than 
digestive system cancers. Patients receiving che-
motherapy had significantly lower psychological 
QOL than those without. Women reported lower 
psychological QoL than men.

Tables 3.1 and 3.2 provide an overview of 
studies and their main findings in which 
WHOQOL instruments were used within the 
field of oncology. Given the number of studies 
and space limits for this chapter, only studies 
with multiple assessments across time (Table 3.1) 
and intervention studies (Table 3.2) are reviewed. 
The studies can be divided into comparisons 
between (i) different diseases [e.g., 55] including 
cancer, (ii) different medical treatment options 
[e.g., 54], (iii) different instruments, (iv) cancer 
patients with a norm population [60]. We also 
consider (v) sociodemographic and clinical fac-
tors predicting QOL [e.g., 47], (vi) development 
of QOL across time [e.g., 54], (vii) assessing the 
consequences of medical treatment [e.g., 59], or 
(viii) the effectiveness of, for instance, counsel-
ling [e.g., 43], exercise [e.g., 95], or a lifestyle 
program [e.g., 76].

The published literature in Tables 3.1 and 3.2 
(extracted from PUBMED) shows that more than 
392,000 people with cancer have completed a 
WHOQOL core measure. The total recruited is 
testament to the acceptability of these measures; 
indeed, and one study of breast and prostate can-
cers [74] explicitly tested and affirmed this fea-
ture. Diagnostic groups investigated include 
breast cancer (16 studies), also cancers of the 

head, neck and mouth, lung, colorectal, prostate 
and bladder, thyroid, liver and kidney, and gyne-
cological sites. These studies were conducted in 
some very different cultures worldwide. 
Culturally adapted translations of WHOQOL 
instruments administered to cancer patients 
include Dutch, Chinese (also culturally adapted 
for Hong Kong and Taiwan), Hindi (India), Farsi 
(Iran), Spanish (Colombia), Swedish, Portuguese 
(adapted in Brazil), Japanese, Thai, Vietnamese, 
Korean, Indonesian, Malaysian, Polish, Italian, 
Croatian, Greek, Czech, Turkish, and English 
(UK and US) language versions.

Most studies showed that QOL was barely 
okay, and often poor in people with cancer at the 
time of recruitment, irrespective of whether this 
time was a baseline before treatment (e.g., che-
motherapy, surgery), an intervention (e.g., exer-
cise), monitoring a stage of cancer, or just time. 
This conclusion is also supported when these val-
ues are compared with adjusted means gathered 
from healthy, and sick groups including cancer, 
that contributed to heterogeneous international 
[5, 12] and national data (e.g., [36]), for the pur-
poses of standardization. Where domains show 
significant changes over time, not only do the 
physical and psychological QOL domains reflect 
improvement, as expected, and similar to other 
measures, but significant changes in environmen-
tal and social QOL are visible too. In a large 
study (n = 2120) where a mixed groups of cancer 
patients received a cancer management interven-
tion, all four domains and overall QOL and 
health, significantly improved [79]. These results 
illustrate the value that the WHOQOLs breadth 
of concept provides. These collected results also 
offer evidence that the domain scores change 
sensitively in response to changing health, 
thereby demonstrating an important measure-
ment property that is valuable clinically. The size 
and type of sample, study context, and the nature 
of an intervention will potentially affect which 
domain scores will show significant change.

Fewer tabulated studies reported significant 
results for the social domain, which may be the 
weaker WHOQOL-BREF domain, containing 
only three items. The new WHOQOL-Combi 
includes six social items, which has improved the 
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measurement properties of the social domain [6]. 
The WHOQOL-Combi also offers a distinctive 
spirituality domain, expanded to six items from 
one, which increases its relevance to those con-
fronting their mortality, and to the palliative care 
service in particular. Longitudinal research will 
be necessary to confirm whether the WHOQOL- 
Combi is a good tool for monitoring QOL during 
delivery of the oncology services and across the 
remaining lifetime.

3.8  Strengths and Limitations 
of Using the WHOQOL 
Instruments

The WHOQOL instruments have several 
strengths, additional to those flagged up else-
where in this chapter. They place importance on 
the subjective perceptions of an individual 
(e.g., satisfaction with their own functioning). 
Researchers and clinicians who need to know 
about the patient’s view now have a generic tool 
that we have shown is widely used in the field. 
While the 100 items of the WHOQOL-100 
allow for a very detailed assessment of individ-
ual facets of QOL, both core instruments 
(WHOQOL- BREF and WHOQOL-100) assess 
QOL with a profile of useful domains that 
enables users to pinpoint where QOL is poor 
and good within the physical, psychological, 
social, and environment domains, by inspecting 
its component facets. Overall QOL and health 
is also assessed to provide a global overview. 
Moreover, as the WHOQOL-BREF contains a 
compatible subset of items extracted from the 
WHOQOL-100; this allows for direct compari-
sons between results collected from either 
assessment [4]. In some longitudinal studies, 
the WHOQOL-100 was administered at base-
line, then the WHOQOL- BREF used to obtain 
repeated measures on subsequent follow-up 
occasions.

The WHOQOL instrument language versions 
were simultaneously and cross-culturally devel-
oped and psychometrically tested from a com-
monly agreed international protocol. The 

advantage of such simultaneous development is 
that the QOL dimensions subsequently included 
were internationally defined, and thus present in, 
and relevant to, many very different cultures. 
Consequently, the facets and domains are known 
to represent genuinely international concepts of 
important and recognized QOL dimensions. The 
danger with just translating an existing measur-
ing is that distorted results may arise from using 
inappropriate QOL constructs, which are found 
to be valid and relevant in the source or original, 
language setting, but not in the target group (or 
other) language settings. Equally important, there 
may be QOL aspects that are important to the tar-
get culture, but these are not covered in the source 
instrument [4]. Related to this simultaneous, 
cross-cultural development is the benefit that the 
instruments are available in many diverse lan-
guages worldwide. As these are psychometrically 
tested, this feature also makes it possible to com-
pare QOL in countries which have very different 
health-care systems. The items were drafted 
based on statements by patients with a range of 
diseases, by healthy persons, and by health 
professionals.

In oncology, an advantage of using the 
WHOQOL tools is its breadth of coverage across 
the many life qualities of patients and their fami-
lies. The QOL of family members and other sup-
porters can be seriously affected during the period 
surrounding the diagnosis and treatment of cancer, 
as well as during palliative care, and grieving [96]. 
As the WHOQOL tools have been standardized 
for use in populations that include “healthy” peo-
ple, it is useful to administer the same tool to both 
patient and their family members, so as to under-
stand divergent views, and address distressing 
misunderstandings. Another advantage is that the 
WHOQOL assesses QOL over the “past two 
weeks,” not “today,” like some other measures. 
Given the serious impact of an aggressive treat-
ment on the mood of the day, an assessment cover-
ing 2 weeks after treatment can offer a memorable 
and suitable period over which the patient can 
reflect on the treatment impact overall.

Using the WHOQOL instruments also has 
drawbacks. First, some instruments are quite 
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lengthy, especially the version 100 items. This 
will probably not be suitable for cancer patients 
who are heavily burdened with disease and/or 
treatment side effects. The short forms are attrac-
tive, and our tables show that the WHOQOL- 
BREF is widely used. Despite its 26 items, the 
WHOQOL-BREF is more rapid to administer 
than other measures of the same size as (e.g., the 
WHOQOL-100) items using the same response 
scale (e.g., “How much…”) are organized 
together in response scale blocks. Completion is 
therefore faster than in scales where the response 
scale changes after every item, as less reading is 
required. The WHOQOL-BREF is slightly lon-
ger than some other instruments, but encom-
passes a range of domains that are known to be 
important or very important to QOL assessment. 
Furthermore, the social relationships and envi-
ronment domains and a spirituality component 
are inconsistently included in other assessments 
[4], but these are likely to be important during 
cancer. Researchers and clinicians who are pri-
marily interested in a cancer-specific instrument 
containing symptoms, consequences of cancer, 
or adverse effects of medical treatment will find 
seven physical health facets available in the 
WHOQOL measures: pain and discomfort, 
energy and fatigue, sleep and rest, mobility, 
activities of daily living, dependence on medica-
tion and/or treatment, and working capacity. If 
this measure provides insufficient detail, for 
example, in the physical domain, then the 
WHOQOL Group acknowledges that a generic 
instrument like the WHOQOL can and should be 
co-administered alongside with a specific mea-
sure like the EORTC, as together these will 
 maximize comprehension of the breadth and 
depth of a patient’s QOL in the relevant areas. 
Although the WHOQOL instruments have been 
psychometrically tested in multiple cancer 
groups, the WHOQOL instruments are still not 
often utilized within oncology. As it is quite com-
mon practice to administer a large battery of 
instruments to patients attending oncology clin-
ics, this suggests that the tools that make up the 
battery should be periodically reviewed and 
updated, with the aim of updating and streamlin-
ing them to two measures  – specific (e.g., the 

EORTC) and generic (e.g., the WHOQOL-
BREF) – so that optimally they do the job.

The EORTC QOL group provides information 
about its instruments on its website. Although the 
World Health Organization Division of Mental 
Health only minimally supports WHOQOL instru-
ment users, those who are interested can register to 
use a particular language version of an instrument 
by obtaining permission from the principal inves-
tigator of the relevant participating center in each 
country. WHOQOL Group members are listed as 
authors in the WHOQOL Group’s official publica-
tions (see references). Potential users of WHOQOL 
English language measures could contact Dr. 
Christine Rowland (christine.rowland@manches-
ter.ac.uk) at the University of Manchester, UK, 
which supports the International Hub for Quality 
of Life Research.

3.9  Conclusion

The WHOQOL instruments have adequate to 
good psychometric properties and are suitable to 
use in the field of oncology, for readers interested 
in measuring the perceived impact of cancer on 
life. The WHOQOL instruments can be used in 
community and public health settings, medical 
practice, research (e.g., clinical trials, epidemio-
logical studies), to improve communications 
between patient and professionals in clinical 
decision-making by feeding-back results. 
Importantly, the WHOQOL-BREF is already 
being widely used in service evaluation in other 
fields, during audit and policymaking. The refer-
ences in this chapter provide examples of these 
uses.

3.10  Questions That Can Be Used 
for Learning/Testing

• QOL is a popular concept. A plethora of 
instruments have been developed. What are 
the criteria you can use to determine whether 
the QOL instrument is adequate for clinical 
practice or research purposes?

B. L. Den Oudsten and S. M. Skevington
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• Is there a need for the development of a 
WHOQOL add-on specific for cancer, as orig-
inally suggested by the WHOQOL Group? 
Please explain your answer.

Multiple choice item 1
Which of the sample items will NOT be present 
in a WHOQOL instrument?

 (a) Are you satisfied with your sleep?
 (b) How do you sleep?
 (c) How important to you is restful sleep?
 (d) How many hours do you sleep? [correct 

answer]

Multiple choice item 2
Two hypothetical persons both feel identical pain 
intensity from a torn ligament in the lumbar spine 
resulting from a weekend gardening. Both per-
sons complete a health status and quality of life 
questionnaire. Which statement is correct? Please 
keep the WHOQOL-group definition of quality 
of life in mind when answering this question.

 (a) Since both persons feel identical pain inten-
sity, both will probably have similar scores 
on health status, but different quality of life 
scores. [correct answer]

 (b) Since both persons feel identical pain inten-
sity, both will probably give similar scores on 
questionnaires assessing health status and 
quality of life.

 (c) Since both persons feel identical pain inten-
sity, both will probably have dissimilar 
scores on health status, but score similar on 
quality of life.

3.11  A Topic for Discussion That 
Can Be Used in Teaching

• Search for a QOL instrument in the field of 
oncology based on the instrument’s name. You 
can find different generic and disease-specific 
instruments in, for instance, Pubmed. If you 
think you have selected an instrument, answer 
the following questions: (i) How did the devel-

opers conceptualize QOL? (ii) How did they 
use this concept when they developed the 
instrument? (iii) Do the items in the instru-
ment itself sufficiently reflect the conceptual 
of QOL they described? (iv) Who provided 
the information about which QOL topics and 
items should be included (e.g., patients, 
researchers, clinicians, healthy) and why were 
they chosen? If you are unable to answer these 
questions clearly now, then repeat the search, 
and/or plan your own research project, to fill 
the gap.

3.12  Further Reading List

This further reading list covers literature about 
the conceptualization of QOL, selecting a QOL 
instrument, and development of QOL instrument. 
In addition, information is provided on the 
WHOQOL instruments by the World Health 
Organization.

• Conceptualization of QOL: [10, 97–100].
 – De Vries J, Den Oudsten BL. The choice 

determines the success: PROMS. 
Nederlands Tijdschrift voor de Orthopaedie. 
2014;21(2):38–42.

 – Karimi M, Brazier J. Health, health-related 
quality of life, and quality of life: what is 
the difference? Pharmacoeconomics. 
2016;34(7):645–9.

 – Moons P. Why call it health-related quality 
of life when you mean perceived health sta-
tus? Eur J Cardiovasc Nurs. 
2004;3(4):275–7.

 – Moons P, Budts W, De Geest S. Critique on 
the conceptualisation of quality of life: a 
review and evaluation of different concep-
tual approaches. Int J Nurs Stud. 
2006;43(7):891–901.

 – Skevington SM, Bradshaw J, Saxena 
S.  Selecting national items for the 
WHOQOL: conceptual and psychometric 
 considerations. Soc Sci Med. 
1999;48(4):473–87.

• Selecting a QOL instrument: www.cosmin.nl
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• Development of a QOL instrument: www.cos-
min.nl

• WHOQOL instruments: www.who.int/tool-
kits/WHOQOL

3.13  Research in Context

Dedication: From Suzanne Skevington to her 
husband Nicholas Ferris Britton (1953–2020).

Acknowledgments Dr. Christine Rowland, for 
discussion.
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4.1  Introduction

The importance of ensuring that cancer treat-
ments, interventions and services for people pro-
vide the best quality of life (QoL) outcomes for 
people and populations is well established. QoL 
assessment is now one of the most widely known 
and reported patient-reported outcomes (PROs) 
in cancer care. This has driven the production of 
a range of assessment tools – referred to as ques-
tionnaires, instruments scales or measures – spe-
cifically for use in cancer patient populations.

The need and demand for including QoL as an 
outcome requires robust measurement that can 
provide scientifically rigorous, clinically mean-
ingful and patient-centred information to inform 
decision-making. Decision-making can range 
from individual patient care decisions, the assess-
ment of new health technologies and interven-
tions (including both clinical and 
cost-effectiveness) through to monitoring the 
performance of the quality of care including 
value-based health care across organisations and 
health care systems [1].

QoL demands the same attention to its quality 
as any other outcome measure used to inform 
health care decisions, particularly where the 
focus is on capturing outcomes from the perspec-
tive of patients. Within the context of a cancer 
trial, if QoL is included as an endpoint of con-
cern, the findings drawn from measuring QoL 
can be critical to the trial conclusions [2], so sim-
ilar scrutiny of any bias and error is required. The 
reliability and validity of the assessment tool 
used is a critical determinant. Therefore, the 
development of a cancer QoL assessment tool 
must be undertaken in a robust, systematic way.

This chapter enables the reader to: (a) under-
stand the basic foundations to and key principles 

in developing a QoL assessment tool; (b) apply 
this understanding to the research process 
involved in developing a QoL assessment tool; 
(c) consider other issues in the development of a 
QoL assessment tool, with signposting to other 
chapters and literature for further reading on 
related topics.

There are three key stages in the research pro-
cess to develop QoL assessment tools. These are 
stage (1) getting started – setting out the rationale 
and proposal for the development process; stage 
(2) development; and stage (3) validation. This 
chapter primarily focuses on stage 1 and 2. More 
information on validation can be found in Chap. 
7.

4.2  The Basic Foundations 
to Developing QoL 
Assessment Tools

The development of QoL assessment tools must 
be made on strong theoretical and conceptual 
foundations including placing current QoL 
assessment in the context of the growing interna-
tional interest and efforts in PRO measurement.

4.2.1  Conceptual Basis of QoL 
Assessment

Alongside a robust measurement strategy, the 
conceptual basis (or framework) for QoL is the 
one of the key foundations to put in place prior to 
developing a QoL assessment tool. The conse-
quences of not having a sound conceptual frame-
work can include selecting the wrong 
measurement strategy and choice of tests in vali-
dating the tool. It can lead to a lack of sufficient 
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evidence on its development and poor perfor-
mance of the tool, wasting considerable resources, 
causing harm by making wrong conclusions  – 
from a purported patient perspective  – and/ or 
rejection of the QoL claims by regulatory bodies 
[3].

A conceptual framework helps to explain the 
construct of QoL underpinning the tool, intended 
scales and the relationships between items, that 
is, supports the measurement strategy adopted 
and the interpretation of data captured by the 
QoL assessment tool. Whilst an in-depth account 
of the debates and positions on defining QoL is 
beyond the scope of this chapter (Chap. 1 consid-
ers these arguments), it is important to be clear 
from the outset what is meant (and importantly 
what is not meant) by the definition of QoL guid-
ing the development of the assessment tool.

QoL within the context of health is generally 
considered as a subjective and multi-dimensional 
concept at an individual level [4]. Within health, 
QoL has often been conceptualised, for example, 
into health-related QoL  – sometimes also 
regarded as disease-specific or condition-specific 
QoL [5]. Generally, health-related QoL is con-
cerned with those aspects of a person’s life that 
have been directly affected by their health. Within 
cancer, this would be to consider the health- 
related impact of cancer. Typically, domains such 
as disease symptoms, treatment side effects, 
functional status (e.g. impact on physical, social 
and psychological functioning) and general 
health/QoL may be domains of interest in captur-
ing cancer-related QoL [6]. A broader concept of 
QoL would capture aspects of a person’s life that 
go beyond health, for example, well-being or sat-
isfaction [4]. Individual QoL has been considered 
under a different conceptual basis as part of the 
WHO approach to QoL assessment, although this 
assessment approach considers generic QoL 
rather than cancer-specific QoL assessment [7]. 
As summarised in Chap. 2, in cancer there has 
been an explicit move from earlier ‘clinician- 
rated’ measurement of health status to assess-
ment tools which consider aspects of QoL from 
the perspective and self-report from the patient. 

For the purposes of this chapter, the focus is on 
assessment tools which measure health-related 
QoL as a result of cancer and its treatment. Whilst 
this chapter will continue with QoL as a ‘short- 
hand’ term, it is focused on developing an assess-
ment tool which cover assessment of 
health-related QoL domains/concepts of impor-
tance and relevance to different cancer patient 
populations.

4.2.2  Patient-Reported Outcomes

The considerable attention to PRO measurement 
in recent decades has been transformational in 
the application of PRO measurement (e.g. as 
QoL) in cancer research, policy and practice. 
Cancer-specific QoL assessment tool can be gen-
erally regarded as a PRO measure. The definition 
of a PRO by the FDA [8] is often cited (Box 4.1) 
in framing the commonalities of outcomes (e.g. 
QoL, satisfaction with care). Consideration of 
QoL assessment under the umbrella of PROs has 
enabled QoL to be harmonised with the consider-
able efforts to develop, use and interpret PRO 
information.

Box 4.1: Definition of a 
A PRO is any report of the status of a 
patient’s health condition that comes 
directly from the patient, without interpre-
tation of the patient’s response by a clini-
cian or anyone else. The outcome can be 
measured in absolute terms (e.g., severity of 
a symptom, sign, or state of a disease) or as 
a change from a previous measure. In clini-
cal trials, a PRO instrument can be used to 
measure the effect of a medical intervention 
on one or more concepts (i.e., the thing 
being measured, such as a symptom or 
group of symptoms, effects on a particular 
function or group of functions, or a group of 
symptoms or functions shown to measure 
the severity of a health condition) [8].
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4.2.3  Measurement Theory

The development of QoL assessment tools must 
be underpinned with understanding of measure-
ment theory [9]. This is often captured under the 
term ‘psychometrics’, but ‘clinimetrics’ is also a 
term used in relation to health measurement. 
Whilst there is debate about which term is more 
appropriate, there is much overlap, with Streiner 
stating that clinimetrics is a sub-set of psycho-
metrics [10]. For the purposes of providing a 
simple overview, the focus will be on briefly 
summarising the main theories and the measure-
ment properties that underpin validation. An in- 
depth account on the properties that underpin the 
validation of QoL assessment tools is presented 
in Chap. 7, with application of modern measure-
ment approaches the subject of Chaps. 8 and 9.

The traditional (standard) approach has been 
to use classical test theory methods to develop 
standardised tools. Tools are usually made up of 
scales, which can be multi- or single item. A 
scale, which is a latent variable, reflects the con-
struct of interest, for example, physical function-
ing, and is made up of items that tap into it, for 
example, ability to take a short walk [9]. In sim-
ple terms, the items being measured are indica-
tors of the underlying construct. Item response 
theory (IRT) and RASCH measurement theory 
are two other psychometric measurement theo-
ries that can be used (sometimes referred to as 
modern measurement approaches). All three 
approaches have different strengths and limita-
tions [11–13]. In early development stages, some 
common steps are shared between the three 
approaches (e.g. in generating QoL issues). 
However, it is important to select the measure-
ment strategy carefully as it will underpin the 
design and subsequent testing (validation) of the 
assessment tool. In the development process, 
establishing the content validity of the assess-
ment tool is essential. It is probably the most 
important aspect of measurement as this under-
pins the validity of the assessment tool. This is 
discussed later as part of the first stage of devel-
oping a QoL assessment tool.

In addition, other challenges to consider from 
the outset may depend on the specific popula-

tions – such as undertaking QoL assessment in 
very young children, people with significant cog-
nitive impairment or where health literacy may 
preclude standard ways of collecting PROs. In 
such circumstances, further investigation may be 
needed, for example, use of proxy assessment 
[14]. Chapter 19 considers proxy assessment in 
depth.

Spending time developing a comprehensive 
understanding of the conceptual basis of QoL 
(including PROs) and measurement theory along-
side early consideration of some of the specific 
challenges in the cancer population of interest is 
a necessary investment in ensuring that the devel-
opment process is based on strong footings.

4.3  The Process of Developing 
QoL Assessment Tools

The growth in demand for standardised, robust 
QoL assessment in cancer has gathered consider-
able pace in recent decades, although the atten-
tion to robust design has been at the cornerstone 
of long-standing and well-recognised interna-
tional activities in this field for several decades. 
Much effort has been undertaken to produce evi-
dence syntheses, compendiums and databases to 
capture and distil information on the plethora of 
assessment tools available for use in different 
cancer populations and settings. Alongside, this, 
there have been coordinated activities to harmon-
ise and enhance the reporting, the quality 
appraisal and selection of PROs. The COSMIN 
initiative [15] provides guidance on how to 
choose the most suitable outcome measure. The 
attention and critique of how such measures are 
developed is a substantial component of 
COSMIN, and referring to the COSMIN check-
list can aid the understanding of what are the key 
components of a good quality tool.

Within cancer, there are published guidelines 
to develop QoL assessment [16], and these pro-
vide an excellent basis to developing QoL assess-
ment tools. Chapters 5 and 6 are devoted to the 
EORTC and FACIT measurement systems for 
QoL assessment: both used widely across the 
world. ISPOR (The Professional Society for 
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Health Economics and Outcome Research) have 
produced a range of good practice guidelines for 
PRO development. For development, the good 
practice guides on concept elicitation [17] and 
assessing respondent understanding [18] provide 
a comprehensive overview of key steps involved. 
For this chapter, the basic elements and steps in 
the research process will be considered in devel-
oping a QoL assessment tool, organised into 
three key parts (Fig. 4.1).

Underpinning these three stages are the col-
laborations and partnerships which are crucial to 
the development of QoL assessment tools. The 
development of QoL assessment is a complex 
and resource-intensive activity, often requiring 
dedicated researcher time and effort over (what 
can be) several years from first idea to publishing 
the final ‘validation’ of the developed tool. 
Alongside the empirical and theoretical knowl-
edge required, the experiential knowledge gained 
from participating in and leading the develop-
ment of QoL assessment tools has helped to build 
capability and capacity in this area of cancer- 
related QoL research.

One of the successes of well-established 
instrument development is that it has involved 
multi-disciplinary teams, frequently across many 
countries. These teams often draw upon exten-
sive clinical networks and patient networks to 
ensure that the final, validated QoL assessment 
tool has significance and reach to justify the 

investment made in the development process. 
QoL developers come from a variety of back-
grounds such as medicine, psychology, nursing 
and statistics, and this diversity has been a 
strength to the field. Developing QoL assessment 
tools demands understanding of psychometrics 
and PRO measure design, experience of qualita-
tive and quantitative research methodologies and 
understanding of the intended population, as well 
as excellent project management and communi-
cation skills to coordinate (often) multi-site 
studies.

In addition to healthcare professionals and 
academics, the central role played by patients in 
the development of QOL tools is now being rec-
ognised and added to guidelines to ensure patients 
are fully involved and engaged from the outset. 
Patient involvement should go beyond ‘patients 
as participants of research’: they should be sup-
ported and encouraged to contribute to every 
aspect of the study, including the design and con-
duct of the research. Patients may choose to con-
tribute in a variety of ways, for example, as a 
member of a patient panels through to being full 
co-investigators or researcher, with different lev-
els of commitment and support required. As 
patients are recognised as key stakeholders in the 
international regulatory and health policy com-
munity [19], attention has correspondingly been 
raised on how to fully incorporate patient involve-
ment throughout the development process of 

Getting 
started

•Preparing the rationale and protocol for developing a QoL 
assessment tool

Development

•Generating, producing and pre-testing the QoL assessment 
tool

Validation
•Demonstrating reliability and validity of the tool 

Fig. 4.1 The three key 
stages of QoL tool 
development
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PROs [20]. Some practical considerations to 
incorporate patient involvement into the develop-
ment process are suggested (Box 4.2).

The development of QoL assessment tools 
provides several key opportunities to fully embed 
patient as partners in the research process with 
some agreement of where this can be optimised 
[21]. An important first stage in assessing whether 
or not a new QoL assessment tool is required, is 
to involve patients in setting out what areas of 

QoL assessment should be captured, for exam-
ple, for a new therapy, whether capturing treat-
ment side effects is of most concern or whether 
psychosocial aspects should be captured. 
Designing the patient information forms with 
patients is often required by ethics committees 
and developing the interview schedules (includ-
ing piloting) with patient representatives ensure 
that these can capture the voice and perspective 
of patients in generating QoL issues which mat-
ter most for them. Once items are generated and 
the QoL assessment tool begins construction, 
involving patients in assessing whether the tool is 
comprehensive and can be completed is vital 
alongside ensuring that the production of the 
final QoL assessment tool is fit for purpose from 
the patient’s viewpoint before validation. The 
framework by Carlton et al. [20] is a useful start-
ing point in exploring how patient involvement 
can be included.

4.3.1  Stage 1: Getting Started

4.3.1.1  Rationale for Developing a QoL 
Assessment Tool

A vital first step for developing any new QoL 
assessment tool is to create a compelling, 
evidence- based rationale [22]. Ensuring that 
there is a need and demand for a QoL assess-
ment tool is critical before investing in what 
can be a long, complex and resource-intensive 
development journey. This is usually (and 
should be) essential in obtaining research fund-
ing or seeking endorsement (if relevant) if 
working with a research group or clinical 
network.

Careful, expert peer-reviewed scrutiny should 
ideally be given to the case for developing a new 
tool. This ensures that the tool is sufficiently dis-
tinctive and original (i.e. does not unnecessarily 
replicate what is already available or replicate the 
limitations of existing tools) and the basic foun-
dations for the development have been carefully 
thought through in advance.

Undertaking a review of the current evidence 
for assessing QoL in the cancer population of 
interest is a necessary part of creating the case for 

Box 4.2: Practical Considerations for  
Patients (and Public)
National and/or local guidance should be 
consulted on how to include patients (and 
public) in research. Clear definitions should 
be consulted to guide the role and contribu-
tion of patients in the research process.

Where possible, expertise in involving 
people and patients in research should be 
accessed as part of establishing the devel-
opment team.

Patient involvement should be clearly 
articulated in the research proposal. Where 
a patient is a formal member of the research 
team (e.g. co-investigator), they should be 
part of the development process as early as 
possible.

A description of the role the patient 
representative(s) would be expected to 
have in the research process should be 
clearly outlined in accessible language. 
The recruitment process should be consid-
ered carefully, for example, whether 
recruitment will be from local clinics/set-
tings or from national patient groups.

Consideration should be made to ensure 
patients can be fully involved in the 
research such as time, location and format 
of meetings. Training should also be 
considered.

Consideration of the time and costs for 
patient involvement should be fully consid-
ered during the development process and 
funding support to reimburse patients (e.g. 
for travel expenses).
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why a new assessment tool is required. The 
review should (1) scope the current evidence- 
base for QoL assessment in the cancer popula-
tion; (2) present the rationale for the need/demand 
for a new QoL assessment tool in this area, such 
as the introduction of new therapies with new 
symptoms/side effects and (3) produce a clear 
definition of the purpose of the assessment tool, 
the domains it will potentially measure (e.g. rep-
resenting health-related QoL) and the population/
setting that the assessment tool is intended for. 
Depending on the destination of the review (e.g. 
as part of a funding application, PhD proposal or 
published work), the size and scope of the review 
may differ. It could be a scoping, structured or 
full systematic review [16].

4.3.1.2  Feasibility
As well as providing a coherent rationale for 
developing a new QoL assessment, it is important 
to demonstrate that it is also feasible. For exam-
ple, the patient pool for rarer cancers will, by 
definition, be smaller than more common can-
cers. It is important to consider whether there 
will be enough patients who can contribute to the 
development in the time available. Alternative 
approaches and strategies may need to be consid-
ered for rarer cancers.

4.3.1.3  Defining the Population 
of Interest and Scope 
of the Assessment Tool

There are several basic elements required in order 
to set out the purpose, form and function of the 
assessment tool [22]. The underlying conceptual 
basis for the assessment tool should be well 
thought out. For example, if the assessment tool 
is intended to measure health-related QoL, a defi-
nition and framework of what domains (con-
cepts) the module will cover should be presented. 
In addition, the measurement approach to the 
assessment tool should also be considered as part 
of developing the protocol for the development 
work. Whilst this chapter concentrates on the 
development of QoL assessment tools for use pri-
marily in cancer clinical trials and studies, the 
intended use of the assessment tool (e.g. for mon-

itoring the performance of healthcare or facilitat-
ing patient and clinical decision-making in daily 
practice) should be clearly specified.

It is very important to define the intended pop-
ulation for the tool as this will enhance the ability 
of the assessment tool to capture the key QoL 
issues for that population, that is, precision. This 
chapter has focused on the development of 
cancer- specific tools rather than general mea-
sures (which capture issues across different 
health conditions). Disease (condition)-specific 
measures enable the capture of the most relevant, 
important and meaningful issues. This enhances 
the sensitivity/specificity of the measure to iden-
tify changes in health-related QoL over time, for 
example, as a patient goes through chemother-
apy, and/or between groups, for example, to com-
pare the QoL impact of different therapies. 
Further information on generic versus disease- 
specific measures is described in Chap. 3.

When defining the population of interest, any 
sub-populations or treatment groups also need to 
be taken into account. With the changing cancer 
landscape, QoL assessment tools need to reflect a 
diverse cancer pathway such as active treatment, 
rehabilitation, survivorship and palliation. 
Careful consideration is required to make the 
decision on whether to develop separate tools for 
sub-populations and treatment groups or whether 
to focus on the issues common to all. Examples 
of the former approach include the development 
of a metastatic breast cancer instrument [23] 
(because the treatment profile and QoL impact is 
different compared to early-stage breast cancer) 
and an instrument specifically for older people 
[24] (because of the unique concerns and priori-
ties of this group).

In defining the intended population, there 
should be a careful balance between precision and 
comparability. This should be considered at the 
earliest stage and in collaboration with patients 
and clinical experts in setting out a clear research 
question for the development process. The limita-
tion of disease-specific measures is that they can 
preclude evaluation across different cancer popu-
lations or studies, if there is heterogeneity in the 
choice of measures used. In addition, there are 
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particular challenges, such as patient recruitment, 
when developing assessment tools in rarer cancer 
patient populations. With growing advancement 
in the genetics of cancer and availability of more 
targeted therapies, QoL assessment tools may 
need to adapt to this changing landscape [25].

4.3.1.4  Development of the Research 
Protocol

It is imperative the process of developing a QoL 
assessment tool is first set out in a detailed 
research protocol. This is often mandatory as part 
of obtaining required funding, governance and 
ethical permissions. Whilst the content, order and 
format of the protocol may differ for each project 
(and will often be subject to specific require-
ments such as the funder, ethical committee or 
research group), a basic framework (Table  4.1) 
can help guide the design. At different stages of 
the development process, a specific protocol (e.g. 
to guide a systematic review), or more detailed 
statistical analysis plan (e.g. if preliminary psy-
chometric testing is conducted during the pre- 
testing stage) may be required.

4.3.2  Stage 2: Development

The development process is primarily concerned 
with establishing content validity. Content valid-
ity is the basis for establishing measurement 
validity. If tools are designed to measure QoL- 
related aspects of cancer, the tool must ensure it 
is measuring the concepts or domains of interest 
related to the cancer population of interest. In 
psychometrics, this ensures that the items within 
the measurement tool represent and relate to the 
construct being measured. Whilst face validity 
can give a quick judgement on whether the tool 
appears to ‘on the face of it’ be reasonably cap-
turing the domains and items of interest, estab-
lishing content validity requires formal attention. 
In practice, this requires attention to both the 
content and structure of the assessment tool, 
including assessing whether patients can under-
stand and complete the questions. Generating 
evidence of these core attributes must begin at the 
start of any QoL assessment tool development.

Whilst all standard texts and papers on psy-
chometrics will cover content validity, there has 
been criticism that despite its importance, it has 
been largely overlooked in terms of its methods – 
termed validity by assumption, simply because a 
few experts have looked at it and said so [22] or it 
has not been sufficiently documented. However, 
there is recognition that content validity is a nec-
essary attribute that must be derived through 
comprehensive and robust methods in order to 
inform decision-making. For example, the FDA 
guidance on PRO measurement gives an explicit 
definition of content validity as ‘… defined by the 
empiric evidence that demonstrates the items and 
domains of an instrument are appropriate and 
comprehensive relative to its intended measure-
ment concept, population, and use’ [8].

In deriving the issues for inclusion in a QoL 
assessment, the activities discussed in part 1 are 
critical sources to begin with: setting out the con-
text for the assessment tool (i.e. population of 
interest) and intended scope of use (e.g. for spe-
cific treatment or diagnoses) alongside the pro-
posed conceptual and methodological framework 
for content validity. With regard to methodologi-
cal framework, the use of qualitative methodolo-
gies is now established in playing a central role in 
both generating issues for inclusion (concept 
elicitation) [17] and in assessing respondent 
understanding [18].

A range of qualitative research theoretical 
approaches and methodologies are proposed  – 
including phenomenology, grounded theory and 
thematic approaches. A detailed synopsis of 
the strengths and limitations of each potential 
approach is beyond the scope of this chapter, and 
further reading may be necessary, for example, 
[27, 28]. However, in choosing the approach for 
the assessment tool development, careful scru-
tiny is required to ensure there is consistency and 
coherency with the theoretical and conceptual 
basis as well as conducting a rigorous research 
process through the data collection and analysis 
procedures. One of the challenges is enabling the 
development process to be informed by previ-
ous knowledge (e.g. through the production of 
a proposed conceptual basis, expert views and 
the literature) whilst also being responsive and 
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Table 4.1 Suggested outline of key sections in a research protocol for developing a QoL assessment tool

Heading What information should be provided?
Title A succinct overview of the purpose, population and design of the development 

process
Background and literature 
review

Rationale for the QoL assessment tool and critical summary of the evidence base 
including methodological limitations in current assessment approaches. The 
conceptual and theoretical basis to the development should be provided

Intended population A clear description of the intended population (e.g. diagnoses/treatments) to be 
covered by the assessment and setting (e.g. clinical trials)

Research aims and objectives Well-defined aims and objectives to set out the overall purpose of the development 
process

Methods A clear plan of investigation, where applicable based on established development 
guidelines/methods

Sample and sampling 
approach

Each stage/phase should include appropriate sampling methods to obtain a 
representative sample of the target population and sample size considerations 
should be included. If the QoL assessment is intended to have an international 
focus, there should be a clear account of how this will be incorporated throughout 
the development process
The approach taken to access and recruit participants at each stage/phase should 
be clearly presented in line with ethical and governance requirements

Ethical and governance Ethical and research governance permissions should be accounted for, including 
any data sharing permissions required. A data management plan may be required

Phase1a: Generation of QoL 
items (literature review)

The review process should be summarised and where applicable, follow 
established guidelines, for example, PRISMA [26]. A separate protocol may be 
needed

Phase1b: Healthcare 
professional interviews

As above, the data collection and analysis of healthcare professional interview 
should be clearly described

Phase1b: Patient interviews The data collection methods and analysis of patient interviews (e.g. qualitative 
research approach used) should be clearly described, following guidance in 
ensuring content validity of QoL items

Phase 1c: Generating the list 
of QoL issues

The process of generating a provisional list of QoL issues should be summarised, 
including the decision rules used to select the list to develop into a provisional tool

Phase 2: Constructing a 
provisional QoL tool

The overview of constructing the QoL tool should be given, including the rationale for 
the time-frame, format and wording. How QoL issues will be constructed into items 
and provisional scales should be detailed. If applicable, the approach to translation at 
this stage or the use of item libraries/other questionnaires to inform item construction 
should be documented

Phase 3: Pre-testing the QoL 
assessment tool

The method of data collection and analysis of the pre-testing stage (to identify and 
solve issues in its administration, e.g. poor wording of items) should be specified. 
If applicable, any preliminary psychometric evaluation should be explicitly 
described

Outputs The output of the development process should be provided, including plans for 
validation of the QoL assessment tool. This could include intended reports or 
papers for submission. A dissemination strategy can provide an account of how 
the development process will be communicated to key stakeholders and wider 
academic/non-academic audiences

Expertise of the research 
team

The name and roles of the research team and their specific contribution to the 
research should be summarised. This should include patient (and public) 
involvement in the research process

Study management and 
coordination

The project management and coordination of the development process should be 
provided, including quality assurance checks throughout

Study timetable The key milestones and timetable (e.g. in a Gantt chart format) should be 
presented and can then be used to track progress
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reflective of enabling the generation of QoL 
issues to be informed from the experiences and 
perspectives of patients, ensuring that this facili-
tates new understanding of what QoL may mean 
for these patients. This move between deductive 
and inductive approaches is reported as crucial 
in developing sensitive and comprehensive PRO 
measures [17].

Although different terms can be used to 
describe the individual steps during the develop-
ment process, the term ‘phase’ will be used, simi-
lar to the steps outlined in recognised guidelines 
for developing QoL tools in cancer [16].

4.3.2.1  Phase 1: Generating the QoL 
Issues

Three key steps are taken: (1) literature review, 
(2) interviews with professionals (3) Interviews 
with patients. The core group in capturing QoL 
concerns and establishing content validity are 
patients. Whilst these are presented as a consecu-
tive series of steps, in practice these are often 
done concurrently as part of attending to the 
development of a sensitive and comprehensive 
tool. The sequence may also be influenced by the 
chosen methodology, particularly for patient 
interviews. For example, if ‘pure’ qualitative 
methodology is used then a literature review is 
often done alongside or after data collection to 
minimise bias and to support the analysis and 
integration of qualitative data.

Phase 1a: The Literature Review
Whilst there is no formal requirement, literature 
reviews often take the form of a systematic 
review, following established principles to 
searching and selection of the evidence. Even if a 
formal systematic review is not undertaken, there 
should be at least be a documented process to 
how the evidence was searched and selected for 
review. A review protocol can ensure that the 
design of the review addresses the questions that 
need to be addressed. Typically, these questions 
will focus on:

 1. What QoL instruments are currently used in 
the population of interest?

 2. What are the strengths and limitations of cur-
rent assessment tools?

 3. What are the QoL concerns/issues for patients 
(in the population of interest) identified in 
other studies?

Such broad questions should be appropriately 
refined and reviewed before designing and con-
ducting the search process. A number of relevant 
databases may need to be selected as QoL assess-
ments are reported across a wide range of aca-
demic journals and reports. This also means 
several key terms, for example, QoL, HRQOL, 
PRO, should be used in the search. In addition, 
where assessments are focused on treatment 
related issues, reviewing clinical information in 
the reported toxicities/side effects may also be a 
useful information source.

Undertaking a scoping review first and access-
ing the expertise of information specialists can 
help produce a search strategy with sufficient 
sensitivity and specificity. A broad range of evi-
dence sources may be needed (including quanti-
tative, qualitative and mixed methods study). For 
example, whilst questions 1 and 2 above may 
focused on ‘measurement’, question 3 may 
require in-depth assessment of qualitative studies 
which have explored QoL-related experiences 
from the perspectives of people with cancer.

For questions 1 and 2, a structured appraisal 
can be undertaken. This can use frameworks that 
have been utilised in previous review of QoL 
assessment in cancer, for example, [29], and 
other guidance such as the COSMIN checklist 
[30, 31]. For question 3, the review can use other 
checklists (e.g. CASP) [32] relevant to the study 
method employed. Depending on the evidence 
found, qualitative synthesis may enable the gen-
eration of QoL issues from the descriptions and 
accounts reported in the literature.

Phase 1b: Interviews with Professionals
Interviews with professionals are an important 
but not sufficient step on their own in generating 
QoL issues. The same methods could be 
employed as patient interviews, particularly if the 
intention is to explore perspectives (and possible 
differences) as part of an in-depth qualitative 
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study including refining the conceptual frame-
work for assessing QoL in the chosen population 
[33]. However, this may need to be balanced with 
the aim of capturing professional perspectives 
alongside the practicalities of time and opportu-
nities associated with competing demands on 
busy day-day roles.

In sampling professionals, a sampling plan 
and approach should reflect a diverse, multi- 
disciplinary context of professionals (e.g. oncol-
ogists, surgeons, radiologists, specialist nurses, 
clinical psychologists) that would be involved in 
the care of the chosen population, alongside suf-
ficient expertise and experience. An international 
sample would be important to reflect possible 
variations in care in different health organisations 
and systems. A sampling framework can facili-
tate recruitment.

Professional interviews can provide opportu-
nity for the provisional list of QoL issues gener-
ated from the literature to be reviewed for content 
and identify any missing issues. It can also elicit 
views on what are the most relevant (or irrele-
vant) issues to be included in an assessment of 
QoL and what are the most important issues of 
concern. If appropriate, this can also be done 
using an established QoL assessment tool. Again, 
an appropriate interview guide and analysis 
approach should be produced in the protocol.

 Phase 1b: Interviews with Patients
As stated previously, qualitative research meth-
odologies can facilitate generating QoL issues – 
often referred to as concept elicitation [17]. At 
the heart of this should be capturing the experi-
ences and perspectives of patients who represent 
the target population. This should not just capture 
clinical characteristics but also take into account 
any demographic (e.g. age, gender, education), 
geography (e.g. secondary care, ambulatory set-
ting) and language/culture (e.g. where the tool 
has an international focus). A sampling approach 
should reflect the intentions of capturing a broad 
representation, for example, purposive sampling, 
and a sampling framework can help guide the 
recruitment of patients in specific categories to 
achieve balance across the population spectrum 
and avoid potential biases in recruiting from a 

small selection of patients (e.g. sampled from 
only one treatment group of interest). Whilst 
sample size considerations should be made in 
line with the chosen methodology, ‘data satura-
tion’ is often a guiding principle, for example, 
interviews should cease when no new issues are 
generated from interviews. Careful consideration 
should be placed on obtaining a diverse patient 
sample and quality of the interviews that reflect 
the intended population rather than ‘numbers’ of 
patients [8].

The design of the interview approach should 
be commensurate with the employed methodol-
ogy. Typically, open-ended interviews or at least 
semi-structured interviews (rather than structured 
interviews) are advocated, and careful attention 
should be given to their development and pilot-
ing. Here, patient involvement in the research 
process can be valuable in designing the qualita-
tive protocol. Focus group or individual inter-
views can be undertaken: both methods have pros 
and cons [17]. For example, whilst individual 
interviews enable in-depth exploration and prob-
ing of topics of relevance and importance to that 
patient, these can be time-consuming, and it can 
be difficult to compare complex information 
across the whole patient cohort interviewed. 
Focus groups are more time efficient and can 
allow experiences to be compared in real time, 
but there is the risk that one or two ‘views’ within 
the group will dominate. For all interview 
approaches (including mode, e.g. face to face or 
virtual), training and practice in interview tech-
niques should be a pre-requisite before main data 
collection.

The analysis approach should follow the 
methodology described in the protocol. In addi-
tion, it is vital that an auditable decision trail is 
made to provide a transparent account of how the 
qualitative data (e.g. verbatim transcripts) are 
managed, the steps undertaken to extract data 
(typically as codes) and how these are assimi-
lated into categories which represent patient per-
spectives and accounts of their QoL experiences. 
This can be guided by the conceptual framework 
although in the inductive approach, the original 
framework can be refined to reflect emerging cat-
egories and support the grouping of QoL issues 
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into potential concepts/domains. Items should 
have a clear description, using patient words and 
‘thick’ description from patient accounts (e.g. 
supporting quotes). Appropriate mechanisms for 
assessing the rigour of the analysis should be 
undertaken. This may involve respondent valida-
tion of emerging categories and themes with 
patients and/or independent coding and compari-
son between researchers.

As part of the interview process, an estab-
lished assessment tool can be shown to help elicit 
new issues from the patient’s perspective, to 
assess whether further issues are not covered or 
as a prompt to ask patients which issues should 
definitely be included (or excluded) in an assess-
ment of QoL. However, this is an additional step 
and should not form the basis or be the primary 
purpose of interviews to ensure the content valid-
ity of the instrument.

Phase 1c: Generating a List of QoL Issues
The processes in stage 1 may result in a lengthy 
list of issues. Through analysis, careful attention 
to coding and categorizing information, poten-
tially duplicated issues can be ‘collapsed’ or 
combined to reflect patient account (e.g. in 
describing back pain, key examples could be 
used rather than writing separate questions for 
each location). It can also be useful to compare 
the QoL issues generated from the patient inter-
views with the literature and healthcare profes-
sional interviews to rule out issues that were not 
evident in the patient accounts. However, remov-
ing any issues generated by patients should be 
avoided until further consultation. The output 
from stage 1 should be an exhaustive list under-
pinned by in-depth evidence of the QoL con-
cepts/domains (and corresponding issues) for the 
intended population, which can also form the 
basis of a revised conceptual framework that 
underpins the QoL assessment tool.

4.3.2.2  Phase 2: Constructing the Pilot 
(Provisional) QoL 
Assessment Tool

Constructing the QoL assessment tool involves 
two complementary tasks. The first task is devis-
ing items from the QoL issue list generated 

in phase 1. Depending on the length of the list, 
refinement may be needed; however, it is impor-
tant that items are not omitted at this stage with-
out clear decision criteria and an auditable 
account of this process in order to minimise 
selection bias. If such decisions are needed, then 
there should be explicit consultation with a new 
representative sample of patients (and 
professionals).

The task of transforming the exhaustive list of 
QoL issues into a provisional (draft) assessment 
tool often requires several iterations and expert 
review, involving patients, professionals and 
experts in designing QoL assessment tools. 
Translation specialists may also be valuable, if 
relevant, to identify potential translation issues at 
an early stage. The major methodological consid-
erations required for item construction are con-
sidered in standard textbooks on health 
measurement [9] and are also reflected in good 
practice guidelines [18]. Overlap with other QoL 
assessment tools should be examined to demon-
strate why a new QoL assessment tool is required 
(e.g. the QoL issues generated are not sufficiently 
covered by established tools). However, to avoid 
breaking copyright law, caution should be applied 
to copying from other QoL assessment tools 
without permission, and in all cases, where an 
item is extracted from another tool, permission 
should be obtained and the source 
acknowledged.

Databases such as PROQOLID™ [34] can be 
useful sources to identify and review existing 
tools. The emergence of Item Libraries has also 
created a repository of items, which can be used 
in particular circumstances. This can include 
where an existing tool can be supplemented with 
additional items (or scales) rather than develop-
ing an entirely new tool or where a QoL tool is 
being developed following specific guidelines. 
The guidelines for the use of specific item banks 
should be consulted (e.g. EORTC) [35] and 
Chap. 5 discusses this item library and its role in 
QoL assessment development.

The second task is to construct the items into 
scales and where necessary single items, taking 
into account the scaling response (e.g. use of 
Likert scales), the time-frame (e.g. whether the 
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respondent is asked to recall over the same day, 
week or month), structure of the items (e.g. as 
statements or questions) and organisation of the 
tool (e.g. similar items of proposed scales 
grouped together). Ensuring the tool can be eas-
ily read, understood and completed by a patient 
without unnecessary burden are crucial consider-
ations in this process.

Wide consultation on the provisional item list 
and draft tool is essential for the development of 
a high-quality tool. This should include patients 
from the target population and professionals 
(who were not involved in stage 1) alongside 
clinical and methodological experts in QoL 
assessment.

By the end of stage 2, a provisional version of 
the tool will be ready for pre-testing in stage 3. 
This version is likely to contain more items than 
the final version of the tool, but if enough careful 
work has gone into stage 2, there should be rela-
tively few, minor changes to make to the wording 
of items in the next stage.

4.3.2.3  Phase 3: Pre-testing the QoL 
Assessment Tool

In phase 3, patient (respondent) understanding of 
the provisional QoL assessment tool is evaluated 
first. If the QoL assessment tool is poorly con-
structed, through badly worded items for exam-
ple, or it is difficult to complete, there will be an 
increased risk of missing data when used and its 
utility as a PRO measure will be severely limited. 
The psychometric properties of the tool may also 
be impacted, for example, the way a question is 
written could result in poor discrimination and 
limited evidence of construct validity. Asking 
questions which tap into exactly the same thing 
or very different concepts could impact on the 
scale structure.

As with all stages, the development protocol 
should carefully document  phase 3 methods and 
good practice guides and guidelines should be 
accessed to support this. To ensure the full spec-
trum of the intended population for the QoL instru-
ment is captured, the target sample should be 
derived using a similar approach as the stage 1 
patient interviews. However, patients who took part 
in stage 1 should not usually be invited to take part 

in stage 3. Again, sample size should be guided by 
the principle of quality rather than quantity, but 
established guidelines suggest a general rule of 
approximately 15 patients in each of the specific 
treatment groups/diagnoses stages across the 
intended population to enable balance.

The methods for assessing patient responses 
and analysis should be planned. This will include 
pre-determined decision rules on which items 
should be retained or excluded and whether 
newly suggested items can be included in the 
QoL assessment tool. Rules could be based on 
patient ratings of importance/relevance, mean 
and range of scores, evidence of potential floor/
ceiling effects (e.g. responses are skewed to the 
highest/lowest response category) alongside 
qualitative responses. ISQOL guidance [18] rec-
ommends a final tracking matrix to provide an 
auditable and transparent account of the destina-
tion of each item in the assessment tool – from 
initial conceptualisation in stage 1 patient inter-
views through to its ultimate inclusion or exclu-
sion in the QoL assessment tool. In practical 
terms, a MS Excel® spreadsheet or MS Word® 
document can be used and should be made avail-
able ideally publicly in a paper or report or on 
request.

Cognitive interviews are recommended to 
assess the comprehension of each question/item 
and to evaluate whether any item is problematic 
in terms of its wording or phrasing. Typically, 
cognitive interviews include the use of ‘think 
aloud’ methods and/or verbal probing [18]. These 
are quite separate interview techniques (for 
researcher and patient) from standard approaches 
and so researcher training may be necessary prior 
to undertaking interviews. ‘Think aloud’ [18] 
involves the patient completing the assessment 
tool in the presence of the researcher, and verbal-
ising out loud their thoughts and responses as 
they read and respond to each item. Verbal prob-
ing by the interviewer can be used to ask the 
patient to say what they think the question is 
about. Throughout, the interviewer should not be 
guiding the patient but if guidance is required, 
this should be taken into consideration when the 
tool is revised. Cognitive interview approaches 
derived from other contexts and methods and fur-
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ther consultation on the literature devoted to cog-
nitive intervening and PRO development are 
recommended [36, 37].

On completing the questions, a general debrief 
can be undertaken to ask the patient to reflect on 
the tool as a whole in order to identify other 
issues such as duplicated questions, whether the 
format of the tool is appropriate and whether the 
time-frame is appropriate. Other considerations 
such as the length of time to complete the tool 
can also be gathered and patients can be invited 
to propose additional items.

In addition to commenting on the content and 
format of the questionnaire, patients may also be 
asked to score the importance and relevance of 
items, either for each item individually or by 
picking out the most important and relevant 
items. These data can contribute to the decision 
rules about which items to retain and which to 
exclude.

From the results of the respondent understand-
ing, the QoL assessment tool can be revised 
including proposing a hypothetical scale struc-
ture. This often requires further consultation with 
patient and professional representatives.

Before validation, it is advisable to carry out 
some preliminary evaluation of the psychometric 
properties of the QoL assessment tool so that it is 
the final version of the measure which is used in 
the validation study. The psychometric analyses 
in this part are exploratory, whereas the Part 3 
analyses should be confirmatory. The sample size 
required for the preliminary evaluation will 
depend on the complexity of the tool, as defined 
by the number of items, the number of scales, the 
number of items per scale, the homogeneity 
within scales and the homogeneity of the patient 
sample, but it will typically involve 100–300 par-
ticipants. Patients can simply be asked to com-
plete the QoL assessment tool so the burden of 
participation is low. Internal reliability of the 
hypothesised scales can be evaluated using 
Cronbach’s alpha coefficient, correlation-based 
methods and exploratory factor analysis (see also 
Chap. 7, this volume).

The development process should result in the 
production of a QoL assessment tool with evi-
dence of its content validity, that its structure and 

format is applicable for use in the intended popu-
lation and some preliminary psychometric evalu-
ation to support the proposed scale structure. The 
tool should also demonstrate coherency with a 
sound conceptual and theoretical basis in place. 
Any development process which has followed 
specific guidelines should also result in evidence 
to demonstrate adherence to these guidelines in 
accordance to the funding body or group.

4.3.3  Stage 3: Moving 
from Development 
to Validation

A robust development process is one part of the 
key evidence required to demonstrate the quality 
of a new tool. The other key part is validation. At 
this stage, the assessment tool should be suffi-
ciently robust that the focus can be on formal and 
final validation. Chapter 7 considers the process 
of validating QoL assessment tools which is the 
third stage of developing QoL assessment tool.

Ultimately, if rigorous attention has been paid 
to the development, the QoL assessment tool 
should require little or no minor modification to 
its content and structure following validation. If 
substantive changes are necessary, for example, 
several items or a scale require revision, this 
could render the validation itself ‘invalid’, and 
there may be a need to conduct a second valida-
tion study, which could result in considerable 
delay, time and resources to repeat a large-scale 
study. These potential consequences demonstrate 
the  importance to spend time and effort on the 
development stages.

In some cases, validation may be able to 
‘piggy-back’ on a study using the provisional 
version of the tool. For example, it may be pos-
sible to use a provisional tool, with the explicit 
caveat that formal validation has yet to be done, 
in a phase II clinical trial or observational study 
(although not in a phase III trial, particularly if 
part of a regulatory claim, when evidence of reli-
ability and validity will be required). This can 
help generate evidence of its psychometric per-
formance in a different context, and it may enable 
the concurrent design and conduct of a validation 
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exercise. However, the same metrics as provided 
in a standalone validation study would still be 
required.

In addition to evidencing validation, the vali-
dation study can also provide data to support the 
later use and interpretation of the new tool. For 
example, the minimally important (clinical) dif-
ferences (MIDs), which are important from both 
a patient and clinical perspective, of each scale 
could be identified. This is described in more 
detail in discussing the statistical considerations 
in analysing QoL data (see also Chap. 10, this 
volume).

4.4  Additional Considerations

Some additional considerations are briefly con-
sidered in relation to their application in the 
development process below, with further sign-
posting to relevant chapters.

4.4.1  Translating Cancer QoL 
Assessment Tools

An important area of consideration from the out-
set of development is whether the instrument is 
intended for use across different countries, lan-
guages and cultures. This allows QoL data to be 
aggregated across populations. If a QoL assess-
ment tool is used in a different language than the 
original language the tool was developed in, then 
it must go through a rigorous translation process. 
Linguistic equivalence evaluates whether the 
translated QoL assessment has semantic equiva-
lence with the original tool (i.e. the QoL items 
still have similar meaning between languages) 
[38]. A broader consideration is cross-cultural 
applicability [5]. Cross-cultural considerations 
are considered in-depth in Chap. 13.

There are two main approaches in developing 
international QoL assessment tools for cancer. 
First, development of QoL assessment tools can 
be co-ordinated with an international focus from 
the outset. An example would be the EORTC 
QOL Group guidelines for QoL instrument 
development [16] which follows rigorous transla-

tion procedures throughout the development pro-
cess [39]. An additional (or alternative) step is to 
undertake subsequent studies once the QoL 
instrument is translated and validated within a 
particular language or country. International 
groups [40], have published methodologies for 
the translation and establishment of linguistic 
equivalence.

The basic framework to incorporate transla-
tions into the development process is based on a 
forwards-backwards translation process. This 
requires additional fieldwork. This typically 
involves forwards translation of the original lan-
guage version by two translators who are native 
speakers of the language to be translated into and 
fluent in the original language. The translated 
version is then reconciled by a third translator. 
The agreed version is then backwards translated 
into the core language by translators with appro-
priate fluency in both languages and again, with 
reconciliation. The process is then reviewed by 
experts including independent proof reading with 
a consensus reached. The instrument can then be 
piloted in a representative group of patients who 
reflect the target population for the instrument 
(e.g. cancer diagnosis, educational status, age). A 
structured interview (either individual interview 
such as a cognitive debriefing interview or focus 
group) will then assess whether the translation 
assessment tool and its items is understandable 
for patients. Following review, a final translated 
version is agreed and can be used in this popula-
tion, including in the piloting and validation of 
the QoL assessment tool. In considering develop-
ing QoL assessment tools for use within an inter-
national context, the investment of time, resources 
and expertise for high-quality translations fol-
lowing international good practice must be fac-
tored into development.

4.4.2  Adapting, Updating or 
Combining Existing QoL 
Assessment Tools

There have been tremendous advances in cancer 
treatments over recent years, including the advent 
of new therapeutic options such as immunother-
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apy, biological and targeted therapies. In addition, 
new radiotherapy, radiological, surgical and sup-
portive care interventions can be offered along-
side increased attention to the longer-term impact 
of cancer diagnosis and its treatment, including 
rehabilitation and survivorship. Other therapeutic 
options may now be displaced as a result of the 
more clinically or cost-effective alternatives now 
available. Many established QoL assessment tools 
were developed well before such treatment 
advances were available. These treatment 
advances may present new or additional symp-
tom/side-effect profiles associated with treatment 
or bring other health-related QoL changes not 
currently captured. An important question to ask 
is whether a current QoL assessment tool remains 
fit for purpose to measure what is important to 
patients who may be receiving different treat-
ments or interventions, or be at different point of 
their cancer pathway, from the population who 
contributed to the development of the tool? The 
answer to that question can be found by carrying 
out a literature review and patient interviews – to 
assess and document content validity [41]. A lit-
erature review can also uncover whether post-
development trials and studies have identified 
weaknesses in the tool, for example, poor psycho-
metric performance of scales.

An evaluation of the clinical and psychomet-
ric performance of a QoL assessment tool is 
required to make the case for updating or adapt-
ing an existing QoL assessment tool in use. This 
approach can also be used to assess whether there 
is merit in merging existing QoL assessment 
tools, for example, the combination of the 
EORTC Oesophageal and Gastric Cancer QoL 
modules to form the Oesphago-Gastro QoL mod-
ule, the EORTC OG-25 [42].

Updating, adapting or combining an existing 
QoL assessment tool demands the same scrutiny 
and scientific rigour as developing an entirely 
new QoL assessment tool. As such, many of the 
steps in adapting/updating or combining QoL 
assessment tools are the same as if you were 
developing a new QoL assessment tool. A crucial 
first step is to contact the original module devel-

opers. There are several examples in the literature 
documenting the update of well-established QoL 
instruments such as the EORTC QLQ lung can-
cer module [43], and further specific guidance is 
available [16].

4.4.3  Developing Electronic QoL 
Assessment Tools

The rise in digital technologies has enabled a cor-
responding drive to develop electronic-based sys-
tems for QoL assessment such as web-based 
platforms, mobile applications and interactive 
voice response systems [44] with cancer-specific 
QoL assessment developers also producing guid-
ance on how to apply and use each instrument, 
based on international good practice [45]. 
Chapter 8 provides an in-depth account of elec-
tronic applications of QoL assessment in cancer 
care.

With respect to the development of QoL 
assessment tools, attention should be paid if the 
intention is to use electronic applications. This 
ensures that any migration from the paper-based 
format produces equivalent performance when 
used in an electronic format, albeit these still 
remain static (fixed) instruments, that is, have 
fixed items for completion. If minor changes are 
made, with no change to item content, this can be 
assessed through usability testing and cognitive 
debriefing interviews on a small patient sample, 
representative of the target population [41]. 
Where more substantial changes are required, 
such as a change to item wording, or the mode of 
use changes from visual to oral, more formal 
equivalence testing would be required. When a 
QoL assessment requires substantial changes to 
item content and/or response, full psychometric 
and usability testing is necessary.

Recent advances have enabled the develop-
ment of more flexible (adaptable) QoL assess-
ments, underpinned by Computer Adaptive 
Testing (CAT), in which the items presented to 
patients are dependent on their answers to previ-
ous items. An example is the CAT version of the 
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EORTC QLQ-C30 [46]. These require specific 
development approaches to be adopted and are 
considered in Chap. 9.

4.5  What This Chapter Has Not 
Covered

Whilst many of the basic design considerations 
are similar, this chapter has not considered the 
specific development processes involved in 
developing preference-based QoL measures to be 
used in economic evaluations nor quality of care 
tools. Chapter 15 will consider QoL in the con-
text of generating health utilities and use in eco-
nomic analysis, and specific guidance for the 
development of quality-of-care tools is emerging 
[47].

4.6  Conclusion

The development of robust tools is core to the 
design, conduct and interpretation of QoL assess-
ment. This chapter has set out the basic founda-
tions and key principles required for the 
development of a QoL assessment tool and the 
attention needed to a robust research process.

This attention must start with presenting a 
compelling evidence-based rationale for devel-
oping a tool, including careful description of the 
population of interest and the intended use of 
the tool. The process of generating QoL issues, 
to inform the content validity of the tool, 
requires careful attention to capture the patient 
perspective, alongside literature reviews and 
health professional opinions. This should be fol-
lowed with careful consideration to the con-
struction of its format and structure. Pre-testing 
is an important step in assessing the applicabil-
ity of the tool as a PRO measure. Other consid-
erations, such as translation and developing 
electronic tools, should be considered during 
the development process. Whilst the focus has 
been on developing new tools, many of the steps 
involved are similar if the intention is to adapt, 
update or combine an existing tool. The devel-
opment process can then inform the validation 

of the QoL assessment tool. Throughout the 
process of development, working in collabora-
tion with others, and crucially strong patient 
involvement throughout, brings immense value 
to the success and quality of the final QoL 
assessment tool.

As a final note, the development of a QoL 
assessment tool should not be an isolated activity 
where the research output is ‘another tool’, but a 
programme of activity which complements and 
adds to the tremendous amount of work already 
in this field. The development process must be 
considered a means to an end in providing a 
robust measurement approach which captures 
meaningful information on the QoL concerns 
which matter most for the cancer patient and pop-
ulation of interest. The QoL assessment tool can 
then be applied to measuring QoL within the con-
text of clinical research, healthcare policy or 
practice.

4.7  Questions That Can Be Used 
for Learning/Testing

 1. Reflecting on what you have learnt from read-
ing previous chapters, what makes developing 
an assessment tool to ‘measure’ QoL 
challenging?

 2. What would be the potential consequences of 
poor attention to the development of a QoL 
assessment tool selected for use in a ran-
domised controlled trial of a new health tech-
nology compared to current treatment in 
patients with cancer?

 3. What would be the ethical issues of using a 
poorly designed QoL assessment tool in a 
phase III randomised trial of a new therapy 
where QoL is the primary endpoint?

 4. What would be some of the practical chal-
lenges associated with developing a QoL 
assessment tool in a rare cancer population?

 5. How could patient involvement be incorpo-
rated into creating the rationale (case) for 
developing a new QoL assessment tool?

 6. In comparing the use of focus groups or indi-
vidual interviews, what are the key strengths 
and limitations of each approach in generating 
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QoL issues from a representative sample of 
patients?

 7. What are some of the practical ‘user’ consid-
erations for developing a mobile app device 
(on a tablet or smart phone) for collecting 
QoL data in a clinical trial?

 8. What would be specific challenges for devel-
oping QoL tools to use in different popula-
tions affected by cancer such as older people, 
people with visual impairments or people liv-
ing with a learning disability?

4.8  A Topic for Discussion That 
Can Be Used in Teaching

Using a cancer patient population of your choice, 
put together (as an individual or small group 
exercise) a 15-min pitch on what you would do to 
develop a QoL assessment tool. Focus on 
explaining:

 (a) Why is QoL assessment needed for your 
population?

 (b) What is the purpose of your QoL assessment 
tool, for example, what aspect of QoL do you 
intend to measure, what is the population, 
which part of the cancer pathway such a par-
ticular treatment does the QoL intend to 
cover?

 (c) What are the aims for your development?
 (d) Briefly describe the key stages to your devel-

opment process?
 (e) Outline some of the main challenges to the 

research and suggest possible solutions?

4.9  Further Reading List

The following list presents literature that extends 
the contents of this chapter. Readers looking for 
in-depth information and further material are 
advised to consult the following sources.

• Carlton J, Peasgood T, Khan S, Barber R, 
Bostock J, Keetharuth AD.  An emerging 
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uploads/sites/2/2018/02/guidelines_for_
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Accessed 2 Mar 2021.
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Leidy N, Martin ML, et al. Content validity. 
establishing and reporting the evidence in 
newly developed patient-reported outcomes 
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newly developed patient-reported outcomes 
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Task Force Report: Part 2—assessing respon-
dent understanding. Value Health. 
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4.10  Research in Context

The Development of the EORTC QLQ-ELD14
Background
Using the development of the EORTC 
QLQ-ELD14 [24], we share our experience 
of developing a QoL assessment tool of key 
decisions that informed the development 
process. The development processes fol-
lowed the EORTC guidelines for QoL 
module development [18]. However, whilst 
such guidelines or principles considered in 
this chapter provide a basis on which to 
frame the development of QoL assessment 
tool, it is important that, where necessary, 
the development process is tailored to meet 
the specific requirements of the intended 
population or setting where the final QoL 
assessment tool will be used.

Determining the Need and Demand for a 
QoL Assessment Tool
The initial discussions for a specific QoL 
assessment tool arose from the develop-
ment of the EORTC QLQ-PAN26 [33] 
where we noticed that many of the issues 
affecting QoL in this patient population 
could be down to age-related health issues 
(e.g. co-morbidity, frailty) rather than 
attributed to disease-specific QoL con-
cerns. Following on from this, a scoping 
paper on current conceptual bases and 
approaches to capturing health outcomes 
was published which highlighted the need 
for specific attention to assessing health 
outcomes in older people with cancer [48]. 
Further preliminary work and discussion 
with clinical and QoL experts led to pre-
senting a case to the EORTC QoL group to 
develop a specific tool for older people 
with cancer.

Defining the Population of Interest, 
Purpose and Current Evidence Base
This was one of the crucial elements of the 
development process and is highlighted as 

part of the systematic review which was 
part of the stage 1 development [49]. This 
highlighted the disparity in defining older 
people, particularly in cancer trials and 
studies and the variable quality of the evi-
dence base to date. On the basis of the two 
evidence reviews, involvement of a patient 
representative who was part of the module 
development process from the outset, and 
in consultation with experts from the 
EORTC QoL group and Task Force for the 
Elderly, the intended population for the 
assessment tool was people with cancer 
aged of 70 years and above, with no upper 
limit set.

Generating the QoL Items of Specific 
Interest and Relevance to Older People 
with Cancer
Patient and healthcare professional 
(HCPs) interviews were carried out as 
part of the generation of items, reported 
in the development paper [50]. The incor-
poration of in-depth patient interviews 
enabled a rich description of QoL issues 
of concern from the perspective of the 
patient which, combined with the findings 
of the literature review, resulted in an ini-
tial list of issues. Further structured inter-
views were undertaken with patients and 
HCPs. Whilst the development followed 
the EORTC QLG guidelines, specific 
attention to key issues for each particular 
tool should also be included in the proto-
col. An important criterion for this assess-
ment tool was to demonstrate sufficient 
specificity of health-related QoL con-
cerns for older people aged 70 years and 
above. To evaluate this, an additional 
matched comparison group of cancer 
patients aged 50–69 years was included to 
determine if QoL issues were of ‘general 
concern’ or specific to older people with 
cancer. Patients also completed the rele-
vant EORTC disease- specific QoL mod-
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5.1  A Brief History of the EORTC 
Perspective on Quality 
of Life

The European Organisation for Research and 
Treatment of Cancer (EORTC) is an organization 
that is committed to translational and clinical 
cancer research. It focuses on conducting clinical 
trials that, over the years, have contributed to pro-
gressing the management and treatment of can-
cer. More specifically, the EORTC’s goals are ‘to 
coordinate and conduct international transla-
tional and clinical research to improve the stan-
dard of cancer treatment for patients. … 
[ultimately aiming] to increase people’s survival 
and quality of life by testing new therapeutic 
strategies based on existing drugs, surgery and 
radiotherapy’ [1].

In response to the growing need for struc-
tured and coherent quality of life (QOL) 
research, the EORTC founded the Quality of 
Life Group (QLG) in 1980. Initially, the group’s 
aim was to support EORTC research in the 
design and analysis of clinical trials and studies. 
One of the group’s first tasks was to find consen-
sus on how QOL should be defined and mea-
sured. The QLG defined health-related quality 
of life (HRQOL) in a broad sense, taking a per-
spective set on measuring a wide range of 
health-related issues that are most likely to be 
affected by cancer and/or its treatment [2]. This 
definition of HRQOL not only emphasized the 
signs and symptoms of the disease but also 
acknowledged facets of personal functioning 
such as physical, social, or role functioning. 
Consequently, HRQOL had to be regarded as a 
multi-dimensional construct. Finally, the QLG 

stressed that HRQOL should, whenever possi-
ble, be measured by asking the patients them-
selves. To this day, the patient experience has 
remained a prerequisite for the development of 
EORTC HRQOL questionnaires and modules 
(more information on questionnaire develop-
ment is given below).

A major milestone was reached in 1987, when 
the QLG developed the first generation of the 
EORTC Core Quality of Life Questionnaire 
(EORTC QLQ-C36, [3]) and the first question-
naire module (the lung cancer module, [4]). 
Other, more recent, achievements detailed below 
include the release of the EORTC Computerized 
Adaptive Testing Core questionnaire (EORTC 
CAT Core), the EORTC Item Library, and the 
Quality of Life Utility Measure-Core 10 
Dimensions (QLU-C10D).

In the years since its foundation in 1980, the 
QLG has grown and extended the focus of its 
work. Its mission, however, has remained 
largely unchanged: the QLG aims to (1) develop 
and refine questionnaires to assess HRQOL of 
patients with cancer, (2) collaborate with 
EORTC Disease-Oriented Groups in imple-
menting HRQOL studies, and (3) conduct 
research to better understand the effects of can-
cer and its treatment on the HRQOL of diverse 
populations of patients with cancer across dif-
ferent cultures [5]. The following sections pro-
vide an overview of the EORTC approach to 
measuring QOL in patients with cancer and the 
patient-reported outcome (PRO) measures that 
have been developed to do so. An overview 
over the currently available PRO measures 
developed by the EORTC QLG is given in 
Table 5.1.
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5.2  EORTC Approach 
to Developing PRO Measures

During the development of the first EORTC 
questionnaires, an important consideration con-
cerned the appropriate level of measurement 
specificity, i.e., how specific or generic the ques-
tionnaires should be once constructed. A more 
generic measure allows the comparison of results 
across different (study) populations, which can 
be important for influencing larger health policy 
and cancer research as a whole [2]. However, 
measures that are more specific can better cap-
ture the perspective of specific populations and 
typically have better measurement capacity in 
their respective population (meaning they can 
better detect small but meaningful group differ-

ences or changes). Ultimately, a modular 
approach was chosen to combine the benefits of 
both generic (the EORTC QLQ-C30, which may 
be used in all patients with cancer) and specific 
measures (the disease-specific questionnaire 
modules).

The QLG has devised a four-stage develop-
ment process for the development of new ques-
tionnaire modules [6]. This highly standardized 
process ensures the validity and reliability of 
published EORTC questionnaires and ensures 
they are kept to the highest standards. A particu-
larly important feature of the development pro-
cess is the constant inclusion of the patient 
perspective, especially in the early phases, to 
ensure content validity and saturation. In detail, 
the four phases are as follows:

Table 5.1 Overview of available European Organisation for Research and Treatment of Cancer (EORTC) patient- 
reported outcome (PRO) measures

Measure Summary information
EORTC Quality of Life 
Questionnaire Core 30 
(EORTC QLQ-C30)

The EORTC QLQ-C30 is the most widely used cancer-specific health-related quality of 
life questionnaire. Using 30 items organized into 15 scales, it assesses symptoms, 
functional health, and global health/quality of life. It can be used for the assessment of 
key PRO domains in patients with all types of cancer.

EORTC questionnaire 
modules

EORTC questionnaire modules can be used in conjunction with the EORTC QLQ-C30 
to assess health issues that are specific for a certain tumour site, treatment modality, or 
patient population.

EORTC standalone 
questionnaires

Standalone questionnaires have been developed to assess the patient’s perspective on 
important topics such as satisfaction with care or communication between patients and 
healthcare professionals. Unlike the questionnaire modules, these questionnaires can be 
used independently of the EORTC QLQ-C30.

EORTC Computerized 
Adaptive Testing Core 
(EORTC CAT Core)

The EORTC CAT Core comprises item banks for all functional health and symptom 
domains of the EORTC QLQ-C30. These item banks can be used for computerized 
adaptive testing (CAT) assessments and for creating static short-forms. While static 
short-forms are sets of questions tailored to a specific patient population, CAT allows 
the tailoring of assessments even to the individual patient.
Both CAT questionnaires and static short-forms offer an increase in measurement 
precision and measurement range compared to standard questionnaires.

EORTC Item Library The EORTC Item Library comprises a large collection of items to assess diverse 
aspects of HRQOL (currently 952 individual items). A key purpose of this item bank is 
to provide additional items for assessing issues not covered by the EORTC QLQ-C30 
or its modules. Items from the library can be used to cover toxicities of novel 
treatments or disease symptoms relevant for specific patient groups.

EORTC Quality of Life 
Utility- Core 10 
Dimensions 
(QLU-C10D)

The QLU-C10D is a preference- based multi-attribute utility instrument for health 
economic analyses. It determines patients’ preferences for and rankings of different 
HRQOL domains. Based on the EORTC QLQ-C30, it captures symptoms and 
functional health utilities that are specific to patients with cancer.
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5.2.1  Phase I: Generation of QOL 
Issues

This phase aims to compile an exhaustive list of 
relevant QOL issues for the intended domain. 
This is done by incorporating three sources: (1) a 
review of the existing literature, (2) interviews 
with patients from different clinical groups of the 
target population, and (3) interviews with health-
care professionals with expertise in the target 
domain. This process ensures that all relevant 
issues (e.g., symptoms and treatment side effects) 
for the target population are included in the new 
questionnaire. Emerging issues are then assessed 
again by patients and healthcare professionals 
regarding their relevance, breadth of coverage, 
and relative importance.

5.2.2  Phase II: Construction 
of the Item List

In this phase, the issue list developed in Phase I is 
converted into an item list that conforms to the 
EORTC QLQ-C30 item format (4-point Likert 
scale). The potential items are evaluated and 
compared to existing items from the EORTC 
Item Library to determine the optimal wording 
and avoid duplicates. This process may include 
consultations with healthcare professionals and/
or patients.

5.2.3  Phase III: Pre-testing

This phase is used to refine the questionnaire. 
The provisional questionnaire is first tested in a 
multi-national study to determine potential 
problems like redundant or mis-phrased items 
or missing issues. To ensure compatibility, the 
new questionnaire is administered along with 
the EORTC QLQ-C30. Further, patients are 
asked to assess the items of the new question-
naire regarding their acceptability and applica-
bility. In this phase, a hypothesized scale 
structure for the questionnaire is developed, 
which groups items assessing the same 
construct.

5.2.4  Phase IV: Field-Testing

The aim of this phase is to conduct large-scale 
international testing of the new questionnaire’s 
scale structure, acceptability, reliability, validity, 
and responsiveness to change. Studies in this 
phase typically include diverse patients from the 
target population. In this phase, three consider-
ations are essential:

 1. The questionnaire’s acceptability in the target 
population is determined via structured 
debriefing interviews.

 2. The questionnaire’s hypothesized scale struc-
ture and its reliability are tested.

 3. The validity of the questionnaire is evaluated. 
Depending on the type of questionnaire, this 
can be based on clinical or sociodemographic 
data or other questionnaires. Moreover, the 
questionnaire is typically evaluated via 
known-group comparisons (i.e., how well the 
questionnaire discriminates between clinical 
groups that are known to differ) and its respon-
siveness to change (i.e., comparing scores at 
different clinically important time points, e.g., 
before and after chemotherapy).

This rigorous process ensures the quality of all 
EORTC questionnaires and thereby contributes 
to their wide distribution and usage. While it is 
mainly used to develop disease-specific modules, 
a similar process is used to develop computerized 
adaptive testing (CAT) measures (which have a 
stronger developmental focus on IRT [7–9]) and 
standalone EORTC questionnaires (such as the 
EORTC PATSAT-C33). Finally, an update to the 
guidelines is currently being performed and 
changes may include moving the evaluation of 
factor structure forward to Phase III to prevent 
any changes following the final Phase IV.

5.3  EORTC QLQ-C30

The EORTC QLQ-C30 [10] is a cancer-specific 
HRQOL questionnaire with 30 items organized 
into 15 scales. There are five multi-item func-
tional scales (physical, role, social, emotional, 

J. M. Giesinger and J. Lehmann



65

and cognitive functioning), three multi-item 
symptom scales (fatigue, pain, nausea/vomiting), 
six single-item symptom scales (dyspnoea, 
insomnia, appetite loss, constipation, diarrhoea, 
financial difficulties), and a two-item global 
health/QOL scale. All questions are answered on 
a 4-point Likert-type scale (response categories: 
not at all, a little, quite a bit, very much), with the 
exception of the two items of the QOL scale, 
which use a 7-point scale. For the functioning 
and the QOL scales, a higher score indicates bet-
ter functioning. For the symptom scales, a higher 
score indicates a higher level of symptom 
burden.

The EORTC QLQ-C30 has been translated 
into more than 100 languages and, as of March 
2021, has been used in more than 4200 studies 
listed on PubMed. There is a plethora of 
 psychometric validation studies available in the 
literature investigating a range of aspects of 
validity in various patient populations (e.g., con-
tent validity and evaluation of different modes of 
administration such as paper-pencil, electronic 
devices, and interviews [11, 12]). It has been the 
most frequently used questionnaire in clinical tri-
als [13] and daily clinical practice [14].

For palliative care, a 15-item short-form of the 
EORTC QLQ-C30 has been developed, the 
EORTC QLQ-C15-PAL [15]. This short-form 
assesses key aspects of HRQOL in palliative can-
cer populations with a short life expectancy and 
high symptom levels.

Recently, the QLQ-C30 Summary Score has 
been introduced [16] as an additional scoring 
method, since in a clinical trial context, the 
detailed information provided by the HRQOL 
profile can be problematic with regard to multiple 
testing and alpha error inflation. Following con-
siderations on model fit and parsimony, a single- 
factor model (covering all domains with the 
exception of financial impact and global QOL) 
was selected as the basis for the QLQ-C30 
Summary Score. The QLQ-C30 Summary Score 
has been shown to be as discriminative as the best 
performing single scales of the QLQ-C30 with 

regard to tumour stage, performance status, and 
change over time [16] and has recently also been 
replicated and validated in haematological 
patients [17].

For health economic analyses, health utility 
values can be calculated from the EORTC QLQ- 
C30 (please see below for further details).

5.4  Disease-Specific Modules

Following the modular approach to measuring 
HRQOL in patients with cancer, the EORTC 
QLG has developed module questionnaires (see 
paragraph on developing PRO measures, above) 
that assess issues which are specific for a certain 
tumour site, treatment modality, or patient popu-
lation. Importantly, the module questionnaires 
are to be used in conjunction with the EORTC 
QLQ-C30, as issues covered by the EORTC 
QLQ-C30 are not assessed in the module 
questionnaires.

The first module questionnaire was the lung 
cancer module (EORTC QLQ-LC12), which was 
developed together with the first version of the 
Quality of Life Core questionnaire, the EORTC 
QLQ-C33. Some examples of module question-
naires include the EORTC QLQ-BR45 for 
patients with breast cancer, the EORTC QLQ- 
CIPN20 for patients with chemotherapy-induced 
neuropathy, and the EORTC QLQ-FA12 for 
patients with cancer-related fatigue.

As of March 2021, there were a total of 51 
module questionnaires covering the most promi-
nent tumour sites and patient populations. 
Generally, the EORTC QLG considers module 
questionnaires fit for usage in clinical trials after 
successful completion of Phase III of the devel-
opment process. However, the final factor struc-
ture may change in Phase IV validation. 
Currently, there are 27 modules with Phase IV 
validation, 17 modules with Phase III validation, 
and 7 modules that are under development in 
Phases I and II (see https://qol.eortc.org/mod-
ules/ for an overview).
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5.5  Standalone Questionnaires

Standalone questionnaires cover important 
aspects of QOL that are not specific to a single 
tumour site. They address issues or QOL domains 
that are not covered by the EORTC QLQ-C30 but 
are relevant for patients with cancer (e.g., patient 
satisfaction with care). Unlike the module ques-
tionnaires, standalone questionnaires do not need 
to be used in conjunction with the EORTC QLQ- 
C30 and can be used on their own.

The EORTC QLG has developed several 
standalone questionnaires that address different 
aspects of patients’ QOL (https://qol.eortc.org/
standalone/). These include:

• The EORTC QLQ-COMU26, which assesses 
the quality of communication between patients 
and healthcare professionals

• The EORTC QLQ-PATSAT-C33, QLQ-IN- 
PATSAT32, and QLQ-OUT-PATSAT7, all of 
which assess patient satisfaction with cancer 
care (in general, for inpatients and for outpa-
tients, respectively)

• The EORTC QLQ-SHQ-22, which covers 
aspects of patients’ sexual health

• The EORTC QLQ-SWB32, which covers 
aspects of patients’ spiritual well-being.

The EORTC QLG has also identified the need 
to develop standalone questionnaires for cancer 
survivors, which aim to capture their specific 
physical, mental, and social HRQOL issues after 
the completion of treatment [18].

5.6  EORTC CAT Core and Static 
Short-Forms

Static short-forms and computerized adaptive 
testing (CAT) allow for more flexible measure-
ment of PROs than traditional PRO measures, 
such as the EORTC QLQ-C30 (see also Chap. 9, 
this volume). While traditional measures use the 
same set of questions for all patients, comprehen-
sive item banks based on item response theory 
(IRT) measurement models allow assessments 
with item sets (i.e., static short-forms) that are 

most appropriate for a specific patient population 
[19] or assessments that are even tailored to the 
individual patient, using an algorithm that in a 
stepwise procedure selects the most informative 
item to be asked next based on the patient’s previ-
ous responses (e.g., if a patient reports not being 
able to go for a short walk, further questions will 
focus on basic tasks such as dressing or eating, 
and not cover physically challenging activities). 
Both CAT and static short-forms can be created 
to meet predefined criteria for measurement pre-
cision or assessment length and can additionally 
balance item content if specific aspects of domain 
need to be covered. Thanks to the underlying IRT 
measurement model, scores derived from static 
short-forms and CAT assessments relying on the 
same item bank are directly comparable, which is 
an important advantage over traditional PRO 
measures which build on classical test theory and 
require the administering of the same items to all 
patients. Unlike CAT assessments that necessar-
ily require an electronic mode of administration 
(e.g., mobile phones or tablets), the static short- 
forms can also be administered on paper.

The EORTC CAT Core [8, 9] has been devel-
oped within a series of projects including about 
10,000 patients from 12 countries by the EORTC 
Quality of Life Group since 2005. The aim of 
these projects was to develop item banks for the 
computerized adaptive testing (CAT) and for the 
creation of static short-forms for each of the 
functional health and symptom domains covered 
by the EORTC QLQ-C30. The item bank con-
sists of a total of 260 items with 7–34 items per 
domain and is currently available in a number of 
(mostly European) languages. All functional 
health and symptom domains of the EORTC 
QLQ-C30 are included in this item bank, and 
scores from the EORTC CAT Core are fully 
backward compatible with the EORTC QLQ- 
C30 scores.

All item banks have been developed in a mul-
tistep process comprising an extensive literature 
search to identify potentially relevant issues for 
each domain, the creation of items based on these 
issues that are in line with the general EORTC 
item style, patient and expert interviews to evalu-
ate the items, and finally field-testing and com-
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prehensive psychometric analyses to evaluate the 
measurement characteristics of the individual 
items and the validity of the item bank.

The increased measurement precision of the 
EORTC CAT Core allows the detection of clini-
cally relevant differences with a higher accuracy 
and thus helps to reduce sample size in clinical 
studies. In comparison to the EORTC QLQ-C30, 
the EORTC CAT Core provides the same statisti-
cal power with a 20–35% smaller sample size [8, 
20]. Sample size savings may be an important 
feature of these new measures in the context of 
clinical studies as it may help to reduce study 
duration and costs. At the level of the individual 
patient, the higher measurement precision results 
in smaller detectable changes and thus better 
identification of improvements or deteriorations 
in clinical practice. Finally, in a previous study 
[21], results indicated that patients may perceive 
the individually tailored CAT items as more 
appropriate for their current condition than those 
from traditional questionnaires. Further informa-
tion on the EORTC CAT Core can be found on its 
official website (https://qol.eortc.org/cat/).

5.7  EORTC QLU-C10D

The EORTC QLQ-C30 has long been used in 
clinical research and more recently also in daily 
clinical practice, where the individual functional 
health and symptom domains provide a detailed 
picture of a patient’s health. For health economic 
research, however, this multi-domain structure of 
the EORTC QLQ-C30 is limited in its applicabil-
ity, as the general interest and focus of health 
economic analyses is an overall assessment of a 
patient’s health that can be related, for example, 
to treatment costs and/or survival time.

To make the EORTC QLQ-C30 more appli-
cable for such a purpose, a preference-based 
scoring algorithm allowing the calculation of 
cancer-specific utilities has been developed: the 
Quality of Life Utility-Core 10 Dimensions 
(QLU-C10D).

The Multi-attribute Utility in Cancer 
(MAUCa) consortium [22], an international 

group of HRQOL researchers, developed the 
QLU-C10D by selecting the most relevant 
domains through a mixed-methods approach 
including IRT analyses and patient and expert 
interviews. The work has resulted in a health 
description system consisting of 13 items of the 
EORTC QLQ-C30 that cover 10 domains: physi-
cal functioning, role functioning, social function-
ing, emotional functioning, pain, fatigue, 
insomnia, appetite loss, nausea, and bowel prob-
lems. Accordingly, the health state of an individ-
ual patient can be described with a 10-digit 
number assigning one digit to each domain based 
on the response categories of the items (1 = “not 
at all” to 4 = “very much”). Please note that the 
QLU-C10D domains are not identical to the 
EORTC QLQ-C30 domains, as they may only 
comprise part of the items (e.g., physical func-
tioning or nausea) or may combine domains (e.g., 
bowel problems).

Using discrete-choice experiments that relate 
individual health states to survival time [23, 24], 
a scoring algorithm was developed to calculate 
the utility value of each health state which repre-
sents a continuum from 0 (a health state equalling 
death) to 1 (full health). Values below 0 are con-
sidered to represent health states rated as worse 
than being dead. Health utility values are used 
mostly for cost-utility analysis in pharmacoeco-
nomic research, for weighting survival time by 
health state to obtain quality-adjusted life years 
(QALYs).

With the availability of the QLU-C10D, 
important data for cost-utility analyses can be 
collected in studies using the EORTC QLQ-C30 
without the need to lengthen the assessment 
through the use of additional questionnaires, but 
more importantly, the wealth of previously col-
lected EORTC QLQ-C30 data can now be anal-
ysed for health economic purposes.

Since patient preferences for specific health 
states may differ across cultures, the utility 
weights for each health state are determined sep-
arately for individual countries. Currently, 
country- specific weights for the EORTC QLU- 
C10D are available for a number of countries, 
including Australia, Austria, Canada, France, 
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Italy, The Netherlands, Poland, and the UK, and 
further projects are ongoing, for example, in 
China, Japan, and Spain.

A manual to guide the application of the 
EORTC QLQ-C10D, including a scoring syntax 
for common statistical software packages, is cur-
rently being drafted and will be available on the 
EORTC Quality of Life Group website (https://
qol.eortc.org/manuals/).

5.8  EORTC Item Library

In a current debate within the FDA and other 
regulatory authorities [25–27], the content valid-
ity of available HRQOL questionnaires has been 
questioned, as the rapid progress in the develop-
ment of new cancer drugs may result in insuffi-
cient coverage of treatment toxicity by traditional 
PRO measures. The most frequently used PRO 
measurement systems in cancer have mostly 
relied on core questionnaires supplemented with 
questionnaire modules that comprise fixed sets of 
domains for patient groups defined by diagnosis 
but are not specific for individual substances or 
combinations thereof. The flexibility to swiftly 
react to the assessment needs in clinical trials 
assessing HRQOL and toxicity related to new 
drugs therefore may not be sufficiently provided 
by current PRO measures that are based on devel-
opment processes usually lasting several years 
from content generation to psychometric 
validation.

The EORTC has responded to this debate 
through the release of the EORTC Item Library 
(https://www.eortc.be/itemlibrary/), which 
allows the extension of current HRQOL ques-
tionnaires with additional items that cover drug/
treatment-specific issues and toxicities to enable 
a comprehensive and valid assessment of new 
drugs. The EORTC Item Library currently com-
prises 952 unique items in up to 110 languages. 
These items originate from 67 previously devel-
oped EORTC measures. Upon request to the 
EORTC Quality of Life Group, users can obtain 
access to this online database that provides mul-
tiple search options and a questionnaire builder. 
A key purpose of this item bank is to provide 

additional items for assessing issues not covered 
by the EORTC QLQ-C30 or its modules. While 
the abovementioned item banks of the EORTC 
CAT Core allow an increase in measurement pre-
cision and measurement range of the PRO 
domains included in the EORTC QLQ-C30, the 
EORTC Item Library allows the addition of extra 
content to cover novel toxicities or disease symp-
toms relevant for specific patient groups.

A good example of how to use the EORTC 
Item Library has been published by Bell et  al. 
[28], in which the authors describe the selection 
of items for the assessment of clinical benefit in 
clinical trials in patients with myelodysplastic 
syndromes, chronic myelomonocytic leukaemia, 
and acute myeloid leukaemia. Their multi-step 
process aims at selecting relevant items that may 
need to be added to the core questionnaire 
EORTC QLQ-C30 and its questionnaire mod-
ules. The process builds on a literature review, 
clinician consultation, and patient interviews and 
includes qualitative and quantitative analyses.

In a study by Mouillet et  al. [29] evaluating 
the benefits of symptom monitoring in daily clin-
ical practice of patients with renal cell carcinoma 
treated with a tyrosine kinase inhibitor, the 
EORTC QLQ-C30 was supplemented with six 
domains (epigastralgia, mouth pain, skin toxicity, 
hair loss, taste changes, and bone pain) to capture 
frequent adverse events related to sunitinib and 
pazopanib.

At the moment, a technical guide covering 
practical aspects of the use of the EORTC Item 
Library is already available, while a scientific 
guide detailing a measurement strategy making 
optimal use of the database is being drafted and 
will be available on the EORTC Quality of Life 
Group website (https://qol.eortc.org/manuals/).

5.9  Scoring and Interpretation 
of EORTC Measures

Scoring algorithms combine patients’ responses 
to one or more questions assessing the same 
health domain into a single variable or value. 
This can be used to summarize responses given 
by patients and allows for easier interpretation 
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(e.g., by obtaining a score for ‘fatigue’ by sum-
marizing patients’ responses to the three items of 
the EORTC QLQ-C30 that measure aspects of 
fatigue). The EORTC QLG has published scoring 
algorithms for the EORTC measures, which also 
include scoring syntaxes for the most common 
statistical programs [30]. Currently, the guide-
lines are being revised and an updated version 
will be published soon.

While the interpretation of single answers 
may be warranted in individual consultations or 
for specific questions, the EORTC QLG gener-
ally recommends the usage of scales that have 
been validated during the questionnaire’s devel-
opment. Items that belong to a scale are mostly 
summed and linearly transformed to obtain a 
scale score on a metric ranging from 0 to 100. 
Importantly, the minimum and maximum of the 
metric do not represent the lowest and highest 
possible symptom level, but represent only the 
limit of the measurement range. When interpret-
ing scores, it is crucial to consider the scale 
 direction: while for functioning scales high 
scores indicate good health, for symptom scales 
high scores reflect high symptom burden.

The scoring of the EORTC CAT Core cannot 
be obtained via linearly transformed sum scores. 
Instead, the EORTC CAT Core is scored using 
standardized T-scores that rely on a normative 
metric obtained from a reference population 
(general population [31]). T-scores are standard-
ized to a fixed mean of 50 points (the mean of the 
reference population) and a standard deviation of 
10 points. This means that T-scores not only are a 
scoring method but also already contain a means 
of interpretation (as single scores are compared 
to the reference population).

5.9.1  Interpretation Approaches 
for EORTC Measures

The EORTC QLG has established different 
approaches to support the meaningful interpreta-
tion of scores from EORTC measures. These 
include normative data, thresholds for clinical 
importance (TCIs), and minimal important dif-
ferences (MIDs).

5.9.1.1  Normative Data
The PRO scores from individuals or groups can 
be compared to normative data from a reference 
population of interest. This reference population 
can either be the general population or a compa-
rable patient population (e.g., a sample with simi-
lar diagnosis, disease status, or treatment). 
Comparisons to the general population may be 
useful for the analysis of cancer survivorship 
data, i.e., if patient HRQOL is expected to mostly 
return to general population levels. Comparisons 
with patient populations may be more meaning-
ful for patients undergoing treatment or in 
advanced stages of the disease. In a large-scale 
project, the EORTC QLG has established inter-
national general population normative data for 
both the EORTC QLQ-C30 [32] and the EORTC 
CAT Core [31]. Moreover, normative data from 
the general population for many individual coun-
tries can be found in the literature [33–36]. For 
the comparison of PRO scores with patient popu-
lations, normative data from patients with cancer 
can be used [37, 38] and alternatively data from 
cancer registries are increasingly being made 
available. For example, the Dutch Patient 
Reported Outcomes Following Initial treatment 
and Long-term Evaluation of Survivorship 
(PROFILES) registry [39] holds large amounts of 
data from Dutch patients with cancer that are 
freely available for academic usage. Finally, the 
EORTC QLG has set up a data repository with 
data from clinical trials and projects that can be 
requested by researchers [40].

5.9.1.2  Thresholds for Clinical 
Importance

Another method of interpreting PRO data is 
Thresholds for Clinical Importance (TCIs), 
which have been developed for the EORTC 
QLQ-C30 [41], the EORTC QLQ-PAL15 [42], 
and the EORTC CAT Core [43]. The TCIs have 
been anchored to patients’ responses to indicate 
clinically important problems in at least one of 
three anchor criteria: (1) limitations of daily 
functioning, (2) need for help or treatment, and 
(3) worries by the patient or his/her partner or 
family. These anchor criteria have been estab-
lished based on qualitative and quantitative data 
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from cancer patients and healthcare professionals 
[44]. Patients scoring above the established 
thresholds for functioning scales or below the 
thresholds for symptom are considered to have 
severity levels requiring further clarification by a 
healthcare professional.

The threshold values are particularly useful 
for the interpretation of PRO data in clinical prac-
tice, as they are easily understandable and can be 
used to quickly highlight important impairments. 
However, they can also be used to analyse group- 
level data, e.g., by calculating the percentage of a 
population that scores above or below the 
TCI. This may be used to elicit prevalence rates 
for clinically important impairments, which can 
be compared to other data sources (e.g., clinician 
ratings). A project is currently being conducted to 
determine TCIs for questionnaire modules.

5.9.1.3  Minimal Important Differences
As implied by its name, a minimal important dif-
ference (MID) provides information if a change 
over time (experienced by an individual or a 
patient group) or a difference between two groups 
is actually clinically meaningful. Different to the 
term of statistical significance, which indicates 
the probability of chance findings, MIDs provide 
information on whether the differences between 
groups or measurement time points carry clinical 
weight. For example, a finding may be statisti-
cally significant (e.g., a two-point decrease in 
patient-reported pain on a scale of 0 to 100) but 
not clinically important. Therefore, MIDs can be 
an especially important interpretation approach 
for large-size clinical trials with high statistical 
power that are hence able to find small yet statis-
tically significant differences in PROs.

There is a diverse, not completely harmonized 
terminology around MIDs that refers to similar or 
the same concepts, known as, for example, minimal 
clinically important difference or clinically rele-
vant difference (for a critique and classification, see 
[45]). Moreover, there are different approaches to 
defining MIDs: firstly, they can be established on 
either an individual or a group level. Secondly, they 
may follow an anchor-based (e.g., transition items 
assessing perceived change over time [46]) or a 
distribution-based (e.g., effect size [47]) approach. 

These distinctions determine for what kind of anal-
yses the respective MIDs can be used.

Early MID values for EORTC measures were 
published by Osoba et al. [48], who determined 
limits for small (5–10 points), moderate (10–20 
points), and large (>20 points) changes in EORTC 
QLQ-C30 scores. However, as pointed out by 
King [49], the score range for small, medium, or 
large effects often differs between HRQOL 
scales. Studies by Cocks et al. [50, 51] showed 
that thresholds for differences vary not only 
between HRQOL scales but also between the 
direction of change (improvement or deteriora-
tion) and in different settings. Consequently, 
there is no ‘one size fits all’ approach to MIDs, 
and different MIDs are warranted for different 
kinds of interpretation and samples [45, 47, 52].

In several projects, the EORTC has developed 
MIDs for patients with malignant melanoma 
[53], glioma [54], ovarian cancer [55], advanced 
breast cancer [56], head and neck cancer [57], 
and colorectal cancer [58].

5.9.2  Visualization of PRO Data

Especially for users who are inexperienced in the 
usage and interpretation of PRO data, the visual 
presentation of the results is crucial for making 
sense of the data. There are different approaches 
to visualizing PRO data, which can vary depend-
ing on the goals of the visualization (displaying 
individual- or group-level data) and the familiar-
ity of users with PRO data. Whenever possible, 
PRO data should be made available not only for 
healthcare professionals but also for patients 
themselves. In a study by Oerlemans et al. [59] 
using EORTC measures, 80% of patients reported 
the wish to receive PRO feedback. Importantly, 
the optimal graphical presentation for patients 
and healthcare professionals can differ [60]. 
Moreover, the display of PRO results should be 
accompanied by sufficient interpretation guid-
ance, as highlighted in a study by Kuijpers et al. 
[61].

The Patient-Centered Outcomes Research 
Institute has published guidance on the graphical 
display of PRO data to optimize their accurate 
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and meaningful interpretation [62]. This involved 
a consensus panel which, among others, included 
cancer survivors and caregivers. The recommen-
dations provide in-depth guidance on issues such 
as scale directionality (which is different for 
EORTC functioning and symptom scales), score 
meaning (e.g., what is a ‘severe’ result?), the 
optimal visualization for individual patient data, 
and how to display or highlight important scores 
(see also Chap. 12, this volume).

5.10  EORTC Measures in Clinical 
Research and Practice

The EORTC measures have historically been 
used for assessing outcomes in clinical trials and 
observational studies to evaluate the impact of 
cancer and its treatment from the patient perspec-
tive. In clinical trials, the measures have mostly 
been used as secondary or exploratory endpoints 
to provide information on HRQOL and/or treat-
ment toxicity [63], e.g., to demonstrate non- 
inferior HRQOL for experimental treatments that 
provide clinical benefits in terms of survival. 
More rarely, primary trial endpoints have been 
assessed with the EORTC measures, in particular 
in palliative care settings [64], to show superior-
ity of new treatments regarding pain, fatigue, or 
HRQOL. In a recent analysis [63] of 229 cancer 
trials using the EORTC QLQ-C30, about 60% of 
trials found a difference between the experimen-
tal and the control groups. The scales most fre-
quently showing such differences were global 
QOL, physical functioning, fatigue, nausea/vom-
iting, and role functioning. The finding from this 
analysis, that differences between treatment arms 
are typically reported for combinations of func-
tional health, symptoms, and global QOL, under-
lines the importance of multidimensional PRO 
assessments to adequately cover the overall treat-
ment burden. In observational studies, the 
EORTC measures have been shown, for example, 
to be important prognostic factors of patient sur-
vival that increase prognostic accuracy beyond 
known clinical characteristics [63, 65]. In a recent 
meta-analysis [65], the EORTC QLQ-C30 was 
found to be the most frequently used measure in 

such studies. Among its scales, the physical func-
tioning scale was the most important independent 
prognostic factor for overall survival.

With the publication of the EORTC QLU- 
C10D, the EORTC now also provides a health 
utility measure that enables the use of EORTC 
QLQ-C30 data for health economic cost- 
effectiveness or cost-utility analyses. While this 
has been introduced only recently, it may be a 
valuable contribution to this type of analysis as it 
enables the use of large amounts of previously 
collected data. Another more recent application 
of the EORTC measures is their integration into 
cancer registries [39, 66], to routinely collect 
comprehensive real-world data on HRQOL and 
treatment toxicities, from patient populations that 
may often be under-represented in clinical trials.

In addition to their use for clinical research, 
the EORTC measures have also proven valuable 
in routine clinical practice over the years. The 
multidimensional structure of the EORTC QLQ- 
C30 and its questionnaire modules make these 
measures particularly useful for clinical practice, 
as they provide detailed profiles rather than 
aggregate outcomes scores that may be useful in 
a clinical trial context but are less actionable in 
clinical practice. As summarized by Wintner 
et al. [60], there is concrete evidence that EORTC 
measures can support the communication 
between patients and clinicians [67, 68], increase 
clinicians’ awareness of patients’ health status 
[69, 70], and support shared decision-making in 
oncology [71]. Nonetheless, the implementation 
of routine PRO monitoring is challenging with a 
number of barriers that need to be overcome [72].

To support the use of the EORTC measures in 
clinical practice, the EORTC QLG has released a 
manual for the usage of EORTC measures in 
daily clinical practice [60, 73] to support the suc-
cessful implementation of PRO monitoring. This 
manual covers a number of key aspects of the 
planning and implementation of routine PRO 
monitoring. Planning of routine assessments with 
the EORTC measures includes, for example, the 
selection of appropriate measures and time points 
to monitor HRQOL in a specific patient popula-
tion. Regarding selection of measures, it is gener-
ally recommended to use the EORTC QLQ-C30 
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as a core measure and extend it with disease- 
specific modules and/or additional items from the 
EORTC Item Library. Regarding the frequency 
of assessments, there is only limited evidence- 
based guidance and variation across settings that 
is necessarily considerable, e.g., due to heteroge-
neity of treatment regimens and disease trajecto-
ries. Therefore, expert opinion and patient 
feedback should be used to ascertain the optimal 
frequency to guarantee adequate coverage of 
clinically relevant time points. In cases where 
PROs are assessed repeatedly, the frequency of 
assessments should balance a sufficient depth of 
information and granularity of PRO data with an 
acceptable burden of assessment for patients; i.e., 
a short assessment may be distributed at shorter 
intervals, while longer assessments may be given 
at prolonged intervals. The most feasible mode of 
administration, also recommended by the 
EORTC QLG [60], is electronic questionnaire 
administration on, e.g., tablet PCs or mobile 
phones. Electronic means of data collection are 
almost inevitable when using PRO data for daily 
clinical practice, as they allow immediate access 
to collected PRO data by healthcare professionals 
and can support the interpretation of PROs by 
integrating normative values, thresholds, or 
MIDs in the graphical presentation of results 
from individual patients.

Next to specific aspects of PRO monitoring 
such as selection of PRO measures and assess-
ment time points, the EORTC manual on the use 
of the EORTC measures in clinical practice [73] 
also provides a number of more general, practical 
considerations and issues that should be taken 
into account during the process of implementing 
routine PRO monitoring. The following list gives 
an overview of key considerations detailed in the 
manual for successful implementation:

 1. Develop an understanding of current practice: 
Before developing implementation strategies, 
make sure you understand current practice 
and acknowledge it in your approach.

 2. Involve all relevant stakeholders: The imple-
mentation process should involve all health-
care professionals; if possible, assign an 
implementation coordinator.

 3. Ensure that healthcare professionals regard 
PRO measures as relevant: Involve healthcare 
professionals in the selection of PRO mea-
sures to facilitate the uptake of EORTC 
measures.

 4. Make data actionable: PRO data needs to be 
made ‘actionable’, e.g., by flagging results 
that exceed the TCIs [41].

 5. Offer training and support: Introduce health-
care professionals, as well as patients, to 
PROs and offer support.

 6. Evaluate the processes and outcomes: 
Clearly define outcomes for successful 
implementation and reflect on the 
progress.

 7. Consider the organizational context: 
Organizational changes will most likely be 
necessary; consider necessary action and plan 
accordingly.

 8. Evaluate long-term success: Evaluate if PROs 
have been successfully and sustainably imple-
mented (e.g., via an observational or quasi- 
experimental study).

Naturally, this is not an exhaustive list, and 
unforeseen, more specific, issues may arise. The 
implementation of PRO monitoring is a complex 
intervention which takes place in unique health-
care settings. Consequently, the facilitators and 
drivers for change can be context specific and a 
customized approach should be developed. 
Nonetheless, manuals can provide very valuable 
support for the implementation process, as 
despite huge variability of settings and condi-
tions in PRO implementation, barriers to the 
implementation process can be surprisingly simi-
lar [74].

5.11  Conclusion

The various standalone questionnaires, the 
questionnaire modules, and the EORTC Item 
Library provide flexibility regarding the cover-
age of broad HRQOL domains and specific 
symptoms and toxicities, while the EORTC 
CAT Core allows flexible adaptation of mea-
surement precision and assessment lengths to 
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specific needs. To support the application of the 
EORTC measures and provide background 
information as well as context, the EORTC 
QLG provides a number of manuals (https://
qol.eortc.org/manuals/). Several of these manu-
als are currently being updated to reflect new 
developments within the EORTC QLG and the 
general field of PRO research. Further, new 
manuals, for example, on how to interpret the 
EORTC measures and on how to use the 
EORTC Item Library are expected in the near 
future. In conclusion, data collected with the 
EORTC measures can provide crucial 
 information from the patients’ perspective on 
the clinical benefits, safety, and tolerability of 
cancer treatments, making these measures 
important for both clinical research and clinical 
practice.

5.12  Questions That Can Be Used 
for Learning/Testing

• Please summarize the four development 
phases for PRO measures formulated by the 
EORTC QLG. Which phase needs to be com-
pleted before: (a) the questionnaire is tested in 
a multinational study; (b) an item list can be 
constructed; and (c) the questionnaire can be 
used in a full-scale study/trial?

• What are the advantages of the EORTC CAT 
Core over traditional PRO measures?

• How can scores from PRO measures be inter-
preted with the help of thresholds for clinical 
importance?

• What are three key issues that need to be con-
sidered when implementing PRO monitoring 
into daily clinical practice?

5.13  A Topic for Discussion That 
Can Be Used in Teaching

In a clinical trial context, the definition of appro-
priate PRO endpoints can be a challenging task. 
Please discuss strategies for determining the PRO 
domains that are most suitable for being a pri-

mary or secondary trial endpoint in a specific trial 
and debate considerations on how to select the 
optimal PRO measure for assessing this 
endpoint.

5.14  Further Reading List

The following list presents literature that extends 
the contents of this chapter. Readers looking for 
in-depth information and further material are 
advised to consult the following sources.

• Example of an EORTC questionnaire module 
update:

• Koller M, Shamieh O, Hjermstad MJ, 
Hornslien K, Young T, Chalk T, et  al. 
Psychometric properties of the updated 
EORTC module for assessing quality of life in 
patients with lung cancer (QLQ-LC29): an 
international, observational field study. Lancet 
Oncol. 2020;21(5):723–32.

• Example of the use of the EORTC Item 
Library:

• Bell JA, Galaznik A, Pompilus F, Strzok S, 
Bejar R, Scipione F, et al. A pragmatic patient- 
reported outcome strategy for rare disease 
clinical trials: application of the EORTC item 
library to myelodysplastic syndromes, chronic 
myelomonocytic leukemia, and acute myeloid 
leukemia. J Patient Rep Outcomes. 
2019;3(1):35.

• Interpretation of EORTC measures:
• Giesinger JM, Aaronson NK, Arraras JI, 

Efficace F, Groenvold M, Kieffer JM, et al. A 
cross-cultural convergent parallel mixed 
methods study of what makes a cancer-related 
symptom or functional health problem clini-
cally important. Psychooncology. 
2018;27(2):548–55.

• Cocks K, King MT, Velikova G, Martyn St- 
James M, Fayers PM, Brown JM. Evidence- 
based guidelines for determination of sample 
size and interpretation of the European 
Organisation for the Research and Treatment 
of Cancer Quality of Life Questionnaire Core 
30. J Clin Oncol. 2011;29(1):89–96.
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• Use of the EORTC QLQ-C30 for survival 
prognosis:

• Efficace F, Collins GS, Cottone F, Giesinger 
JM, Sommer K, Anota A, et  al. Patient- 
reported outcomes as independent prognostic 
factors for survival in oncology: systematic 
review and meta-analysis. Value Health. 
2021;24(2):250–67.

• Example of a Phase III clinical trial using 
EORTC measures:

• Roussel M, Moreau P, Hebraud B, Laribi K, 
Jaccard A, Dib M, et  al. Bortezomib, 
 thalidomide, and dexamethasone with or with-
out daratumumab for transplantation-eligible 
patients with newly diagnosed multiple 
myeloma (CASSIOPEIA): health-related 
quality of life outcomes of a randomised, 
open-label, phase 3 trial. Lancet Haematol. 
2020;7(12):e874–83.

• Guidelines for the inclusion of PRO measures 
in clinical trials:

• Calvert M, Kyte D, Mercieca-Bebber R, Slade 
A, Chan AW, King MT, et al. Guidelines for 
inclusion of patient-reported outcomes in clin-
ical trial protocols: the SPIRIT-PRO exten-
sion. JAMA. 2018;319(5):483–94.

• Use of PRO measures in clinical practice:
• Wintner LM, Sztankay M, Aaronson N, 

Bottomley A, Giesinger JM, Groenvold M, 
et al. The use of EORTC measures in daily 
clinical practice-a synopsis of a newly 
developed manual. Eur J Cancer. 
2016;68:73–81.

• Mouillet G, Falcoz A, Fritzsch J, Almotlak H, 
Jacoulet P, Pivot X, et al. Feasibility of health- 
related quality of life (HRQoL) assessment 
for cancer patients using electronic patient- 
reported outcome (ePRO) in daily clinical 
practice. Qual Life Res. 2021.

• Aaronson NK, Elliott T, Greenhalgh J, 
Halyard MY, Hess R, Miller D, et al. User’s 
guide to implementing patient-reported out-
comes assessment in clinical practice. 2015. 
[Internet, cited 2021 Mar 17]. Available from: 
https://www.isoqol.org/resource- center/.
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6.1  Introduction

Over the course of the last half-century, patient- 
centered outcomes have risen to a prominent 
position in health research and clinical practice. 
Historically, in oncology, survival has been con-
sidered (and to a large part still remains) the 
definitive treatment goal. However, advance-
ments in the conceptualization of patient- 
prioritized endpoint frameworks, increased 
methodological rigor in measurement science, 
and the proliferation of meaningful health out-
comes data have galvanized medical, research, 
and regulatory communities to increase the value 
placed on quality of life and quality of survival. 
Health-related quality of life (HRQoL) has 
emerged as the defining construct which encom-
passes multiple primary domains of physical, 
functional, social, and emotional well-being, and 
represents concerns that, by definition, are best 
assessed by asking patients directly. HRQoL 
assessment quantifies disease- and treatment- 
related symptom presence, frequency, and/or 
intensity and the impact of health status on com-
ponents of health and functioning [1–3]. Given 
advancements in, and expanding options for the 
clinical and therapeutic management of cancer, 
HRQoL and other patient-reported outcomes 
(PROs) have emerged as highly relevant end-
points in clinical research and practice.

In 2009, the Food and Drug Administration 
(FDA) released guidance for industry regarding 
the use of PRO measures to support labeling 

claims, indicating that this new era of outcomes 
assessment had reached a point of serious regula-
tory attention. Patient-reported outcomes are 
defined as “any report of the status of a patient’s 
(or person’s) health condition, health behavior, or 
experience with healthcare that comes directly 
from the patient, without interpretation of the 
patient’s response by a clinician or anyone else 
[4]” and are especially germane in oncology 
research and practice. In 2020, it is estimated there 
were 1,806,590 new cases and 606,520 deaths 
from cancer, making it the second leading cause of 
death in the United States [5]. Advances in screen-
ing and more successful treatment options have 
led to almost 17 million US cancer survivors in 
2019 [6], with cancer now regarded as a chronic 
condition [7]. Survivorship, however, can be asso-
ciated with debilitating disease and treatment-
related symptoms along with functional and 
emotional sequelae. In addition, a vast array of 
existing and emerging treatment modalities and 
protocols (ranging from those that are highly 
aggressive with curative intent to palliative regi-
mens) and their attending toxicity profiles create a 
complex landscape for decision-making where 
benefit has to be weighed along-side toxicity. In 
aggregate, factors associated with incidence, sur-
vivorship, chronicity, incurability, and treatment-
related adverse events complicate the short- and 
long-term management of cancer and pose signifi-
cant challenge to clinicians in terms of treatment 
decision-making, supportive care, and symptom 
relief. PROs can help navigate these waters.
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Ensuring that the patient-perspective is repre-
sented in treatment decision-making becomes 
paramount to achieve quality, patient-centered 
care [8]. In cancer, PROs bring the patient- 
perspective to the fore and can contribute signifi-
cantly to our understanding of patients’ 
experiences with symptoms, treatment, and their 
impact on HRQoL.  In clinical trial evaluations, 
PROs can enhance our understanding of “effi-
cacy” and value in face of treatment toxicity and 
HRQoL [9–12], including more accurate assess-
ment of adverse event burden and how such tox-
icities influence the therapeutic risk-benefit ratio. 
In clinical practice, PROs support early symptom 
detection, symptom monitoring and manage-
ment, and patient-centered treatment decision- 
making [13–18]. Emerging applications in health 
system management [19] and regulatory approv-
als [20] have also increased considerably [8, 21].

Advancements in PRO assessment, including 
measurement science and technologies for data 
capture and delivery and a robust and growing 
body of literature demonstrating value, have per-
mitted widespread acceptance, use, and adoption 
of PRO assessment in clinical trial evaluations 
and at the point of care. Greater methodological 
rigor in measure development has produced a 
host of valid and reliable PRO measures and 
measurement systems for global and targeted 
HRQoL assessment across diseases, conditions, 
and therapeutic interventions. Innovative tech-
niques in data analysis and interpretation have 
greatly enhanced our ability to meaningfully 
interpret and apply results. While paper and pen-
cil administration has been the standard mode for 
data collection; innovations in technology over 
the past 20  years have improved efficiency via 
electronic data capture, including by telephone 
using interactive voice response (IVR), computer 
tablet, and smartphones, and allow for the direct 
delivery of data to a database or portal, including 
electronic health records (EHR).

Over the past four decades, as HRQoL assess-
ment has become increasingly prominent across 
medical research and healthcare, the Functional 
Assessment of Chronic Illness Therapy (FACIT) 
has grown similarly. Beginning in 1988 with ver-
sion 1 of the Functional Assessment of Cancer 

Therapy (FACT), it has expanded to include mul-
tiple cancer site-specific subscales and measures 
designed for several chronic conditions, disease 
symptoms, treatment side effects, and other 
patient-centered outcomes [7]. This chapter 
describes the FACIT Measurement System and 
reviews its applications in research and clinical 
care.

This chapter will enable the reader to better 
understand: (a) The value of patient-reported out-
comes (PROs), including health-related quality 
of life (HRQoL). (b) The definition, guiding con-
ceptual framework, and domains of HRQoL. (c) 
Patient-centered methods for PRO measure 
development, validation, and multilingual trans-
lations, with illustrations from the FACIT 
Measurement System. (d) Considerations when 
evaluating/selecting a PRO measure, with illus-
trations from the FACIT Measurement System. 
(e) Interpretation of PRO scores using reference 
or normative values, clinical anchor variables, 
published information on important group differ-
ences and important change for groups, and 
responder definitions at the individual level, as 
illustrated by the FACIT Measurement System. 
(f) Considerations for implementation and use of 
PROs in research and clinical settings.

6.2  History of FACT and FACIT

6.2.1  Conceptual Framework

The Functional Assessment of Chronic Illness 
Therapy (FACIT) Measurement System, under 
development since 1988, is a comprehensive col-
lection of patient-reported measures that assess 
general HRQoL and specific disease- and 
treatment- related concerns across multiple 
chronic illnesses and the general population. The 
measurement system (originally referred to as the 
Functional Assessment of Cancer Therapy, or 
FACT) emerged from a conceptual framework 
for quality of life in the context of health status 
that is centered on two essential principles: sub-
jectivity and multidimensionality [1, 22, 23]. 
HRQoL is uniquely personal, defined by patient 
experiences and influenced by one’s subjective 
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perspective. Therefore, HRQoL is best assessed 
by direct-report. HRQoL is multidimensional, 
including, but not limited to symptoms, side 
effects, and functional status. It also includes 
more general appraisals of life quality and value. 
Meaningful assessment comes from asking 
patients about these distinct, yet often correlated 
areas of function and well-being.

There is general consensus that key domains 
of HRQoL include physical, functional, emo-
tional, and social/family well-being [24]. 
Physical well-being refers to perceived and 
observed bodily function or disruption and 
includes symptoms such as pain, fatigue, and 
nausea. Functional well-being refers to one’s 
ability to perform the activities related to one’s 
personal needs, ambitions, or social role and 
includes things like ability to work, sleep, and 
enjoy life. Emotional well-being covers posi-
tive and negative affect as well as life enjoy-
ment and appreciation. Social/family 
well-being includes a broader range of per-
ceived support, leisure activities, family well-
being, and intimacy. Over time, this framework 
has expanded to include additional targeted 
domains such as disease-specific symptoms 
and treatment side effects for more compre-
hensive and clinically relevant assessment 
(Fig. 6.1).

6.2.2  Patient-Centered 
Development

Centered on these domains and early results 
based on several hundred people diagnosed with 
cancer, the Functional Assessment of Cancer 
Therapy-General (FACT-G) quality-of-life ques-
tionnaire was published in 1993 [25]. It was 
designed as the core measure for a larger mea-
surement system that enables researchers and cli-
nicians to add relevant subscales for more 
targeted assessment of disease-specific or 
treatment- specific assessment. Version 4 of the 
FACT-G is comprised of 27 items and serves as a 
global measure of cancer-related HRQoL. It was 
developed with input from patients via qualita-
tive methods and has undergone extensive valid-
ity testing with demonstrated relevance across 
cancer subtypes [23, 26–29]. To address the need 
for more targeted assessment, “additional con-
cerns” subscales were developed, each to assess 
the unique symptoms and sequelae associated 
with a given diagnosis (e.g., prostate cancer), 
condition (e.g., anemia), or treatment effects 
(e.g., neurotoxicity; bone marrow transplant). 
Additional concerns subscales are combined with 
the core FACT-G and then named for the sub-
scale’s content (e.g., FACT-G  +  Breast cancer 
additional concerns subscale = FACT-Breast, or 

Fig. 6.1 HRQoL 
conceptual framework
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FACT-B). Qualitative and quantitative methods 
used in the development and initial validation of 
the FACT-G served as a prototype for future scale 
development which is both patient-centered and 
comprehensive. Over time, the measurement sys-
tem has expanded to cover other chronic illness 
conditions such as multiple sclerosis and HIV 
disease and to more targeted disease-related 
symptom assessment via brief symptom indexes.

The standard process for FACIT measure 
development includes phases of data and infor-
mation collection (literature review, interviews 
with patient and clinicians) and data summaries 
followed by iterations of content/item develop-
ment and expert review (Fig. 6.2). After a draft 
measure is developed, it undergoes a translatabil-
ity review and cognitive debriefing with patients, 
and then is revised as needed.

The use of qualitative techniques in particular, 
such as concept elicitation via semi-structured 
interviews with purposefully selected patient 
populations [30], is a critical standard used to 
ensure patient-centered measure development for 
all FACIT scales. These methods utilize direct 
patient-input to better understand symptom expe-
rience and impact, as well as the associated 
social, emotional, and functional sequelae. Using 
semi-structured interview guides, trained inter-
viewers solicit open-ended input about the patient 
experience, followed by targeted probing to help 
confirm and frame identified issues. Then, apply-
ing a constant-comparative approach [31], data 
are coded, summarized thematically, and used to 
identify priority concerns for measure content, 
typically guided by input from clinicians and the 
literature. Patient descriptions of unique symp-

tomatology (such as “flushing episodes” in 
patients with carcinoid syndrome due to a neuro-
endocrine tumor) are often instrumental in writ-
ing or selecting items that best capture symptom 
experience. Once a measure has been developed, 
a translatability assessment is conducted [32] by 
a language translation specialist. This is to help 
identify items that may pose conceptual or 
semantic challenges either within- or across lan-
guages or cultures when undergoing multi- 
lingual translation. Use of cognitive debriefing 
interviews with patients ensures initial content 
validity, including that it comprehensively cap-
tures the most clinically relevant concerns, and 
that items are relevant and understandable as 
written [30]. Further testing is done in the target 
population to evaluate reliability and validity, 
including responsiveness to change.

6.2.3  Scope of Measurement 
System

Today, the FACIT system consists of over 100 
distinct self-reported questionnaires that assess a 
wide variety of diseases, symptoms, functional 
abilities, general perceptions of health and well- 
being, and other aspects of health-related quality 
of life such as cognitive functioning and spiritu-
ality. Collectively there are approximately 700 
unique items appropriate for use with adults aged 
18 and older, and another 130+ items appropriate 
for use in children aged 8–18 (Fig.  6.3). Most 
FACIT items have interview-demonstrated face 
and content validity, and all were created with 
direct input from patients and expert clinicians.

Phase I Phase II Phase III Phase IV Phase V Phase VI

Comprehensive
literature rewiew

Semi-structured
expert and patient

interviews

Data coding and
thematic summary

Iterations of scale
development and

review

Translability
review & cognitive

debriefing

Reliability and
validity testing in
target population

Fig. 6.2 FACIT Measure Development Process
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6.2.4  Translations/Universal 
Translation Approach

Increasing use of PROs and the globalization of 
clinical trial research has created an ever-growing 
need for multilingual translations to permit mul-
tinational data pooling and cross-cultural com-
parisons. The multilingual translation 
methodology for FACIT measures was first pub-
lished in 1996 [33] and has since been refined in 
keeping with translation and health sciences 
industry standards [7, 34, 35]. The context of 
patient-reported health which includes the assess-
ment of physical, functional, social, and emo-
tional symptoms adds an additional level of 
complexity, making this translation process 
highly specialized and nuanced. The primary 
goal is to achieve conceptual or semantic equiva-
lence (vs a literal translation) such that the trans-
lation reflects both the denotative and the 
connotative meaning [36].

The current FACIT translation and linguistic 
validation methodology adheres to a multi-phase 
process and uses linguistic specialists who under-
stand the unique needs of PRO assessment trans-
lation [35]. This includes the following steps: (1) 
an initial translatability assessment phase 
(assisted by the use of an evolving dictionary of 
concept definitions for FACIT items); (2) inde-
pendently conducted forward translations from 

the source language to the target language by two 
linguists; (3) a review and reconciliation of the 
forward translations; (4) a back-translation by a 
certified translator who is a native speaker of the 
target language; and (5) review and harmoniza-
tion with other translations as necessary. The 
FACIT translation methodology ensures that all 
translations undergo linguistic validation with 
patients in appropriate countries. In this process, 
native speaking patients of the target language 
answer the translated questionnaire and then par-
ticipate in a cognitive debriefing interview during 
which the meaning, understandability, and cul-
tural relevance of each translated item is assessed. 
The data are carefully reviewed by trained per-
sonnel to ensure that the final translation is 
semantically, culturally, and linguistic appropri-
ate, and as equivalent to the source language ver-
sion as possible.

The FACIT translation methodology, adopted 
by the HealthMeasures family of measurement 
systems (Patient-Reported Outcomes 
Measurement Information System (PROMIS®) 
[37]; Quality of Life in Neurological Disorders 
(Neuro-QoL) [7]; NIH Toolbox [7]), emphasizes 
a “universal” translation approach so that there is 
a single valid translation for each language, 
designed to work across different countries that 
speak the same language [7, 35, 38]. The univer-
sal approach provides several advantages to a 

Fig. 6.3 FACIT Measurement System
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country-specific approach that produces multiple 
same-language versions across different coun-
tries. These advantages include the following: (1) 
enables language subgroup comparison, without 
requiring a check on bias introduced by different 
translations (e.g., comparing Spanish-speaking 
groups in the United States to one another or to 
people in Spain or Latin America); (2) minimizes 
bias introduced by multiple, country-specific 
translations in a project or trial; (3) simplifies 
logistics and analysis of multinational clinical tri-
als; and (4) facilitates survey administration in 
the case of migrating populations [7]. In cases 
requiring a universal translation, the standard 
methodology is modified during the translation 
and review steps and in cognitive debriefing to 
include native linguists from each relevant 
country.

6.3  Structure

The original FACIT questionnaire structure is 
based on multidimensional assessment of general 
HRQoL which includes domains (subscales) of 
physical, functional, social/family, and emotional 
well-being, each scored separately and summed 
to a total score. Each subscale has 6–7 unique 
items that address common symptoms and con-
cerns of patients with cancer, regardless of type 
(e.g., I have pain, I feel nervous, I am able to 
enjoy life); Version 4 of the FACT-G is 27-items. 
When “Additional Concerns” subscales are 
included for added specificity, they appear at the 
end of the general measure, as a fifth subscale.

6.3.1  Rating Scale

Rating scales are a critical component of a PRO’s 
ability to accurately and reliably assess intended 
outcomes. While there are no clear standards on 
what comprises an optimal rating scale in terms 
of format and number of response categories, 
there is general consensus that response options 
should be distinct (i.e., categories that patients 
can easily distinguish), clearly written, appropri-
ate for the targeted population, well labeled, pres-

ent a “clear progression” or hierarchy of concept, 
cover the full range of the experience in even 
increments without gaps, and be a sensible fit 
with the questions being asked [4, 39, 40].

A Likert scale is well suited for patient- 
endorsed symptom burden and other patient- 
rated outcomes that typically assess symptom 
frequency or intensity. By design, they are ordi-
nal scales that use a series of fixed choices to 
measure incremental levels of endorsement, and 
assume that the nature of the experience being 
measured is linear [41, 42]. The scale therefore 
inherently ensures incremental and progressive 
coverage of the full range of the symptom experi-
ence (such as with “not at all” to “very much”). 
Research critically evaluating rating scales in 
patient-reported outcomes using Rasch scaling 
techniques has demonstrated that complicated 
question format, a large number of response cat-
egories, or unlabeled categories tend to pose 
challenges [40]. A fairly large body of research 
has concluded that the optimal number of 
response options is between four and seven [43]. 
A greater number of options can lead to cognitive 
burden and reduced distinction between adjacent 
response options, sometimes producing a lack of 
monotonic relationship between response option 
and severity of what is being assessed. On the 
other hand, fewer than four response options may 
not sufficiently capture the range of experience, 
may fail to differentiate people from one another, 
and can increase the risk floor or ceiling effects 
[39].

FACIT Measures use a 5-point Likert-type 
response scale labeled 0  =  Not at all; 1  =  A 
little bit; 2  =  Somewhat; 3  =  Quite a bit; 
4  =  Very much. The wording is simple and 
unambiguous. These response options were 
selected based on piloting options with cancer 
patients in the initial development of the core 
FACT-G measure [25] and again in many sub-
sequent investigations via cognitive interview-
ing and statistical exploration. Based on 
cognitive interviewing in the PROMIS initia-
tive, patients confirmed comprehension of 
these response options, as well as their ability 
to differentiate between response categories 
[39].
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6.3.2  Recall Period

FACIT measures use a 7-day recall period and 
the following introductory instruction: “Below is 
a list of statements that other people with your 
illness have said are important. Please circle or 
mark one number per line to indicate your 
response as it applies to the past 7 days.” Recall 
periods vary widely across the full spectrum of 
HRQoL questionnaires, from “right now” assess-
ments through daily, weekly, and monthly time 
frames. The 7-day option is most common among 
oncology questionnaires, probably because 
shorter intervals provide an insufficient period of 
time to experience the range of content sampled 
in the questionnaire, and yet longer periods of 
time become increasingly difficult to recall accu-
rately. Symptom-only measures often use daily 
(24-h or end-of-day) recall, especially if attempt-
ing to measure symptom improvement or wors-
ening over a brief period of time. Much attention 
is paid to recall period, despite any evidence that 
it has a significant effect on responses [44]. In 
fact, qualitative studies suggest that many respon-
dents neglect, forget, or replace the instrument- 
defined recall period when completing 
questionnaires [45]. In addition, there is evidence 
that the same questions administered with no 
recall period, 24-h recall, and 7-day recall, pro-
duce the same result [42]. Similar results com-
paring 7-day and 4-week recall also exist [46].

6.3.3  Mode of Administration

Ideally, FACIT questionnaires are self- 
administered. The original FACIT measure 
administration was via paper format, and most of 
the early measures were validated in the context 
of self-report via paper forms. Interviewer admin-
istration (in-person and by telephone) has also 
been used with success when conducted by 
someone trained in non-biasing interview tech-
niques [47]. More recently, advances in technol-
ogy have enabled electronic methods for PRO 
administration, including by telephone using 
interactive voice response (IVR), and via touch-
screen, computer tablet, and smartphones using 

web-based platforms that enable electronic data 
collection and storage [47–49]. Research com-
paring mode of administration for health out-
come measures (paper and pencil vs. 
computer-based assessments), including FACIT 
measures, has demonstrated a high degree of 
equivalence across a variety of patient popula-
tions and clinical settings [50–52]. In addition, a 
systematic review by Meirte and colleagues 
(2020) provides convincing evidence that ePRO 
administration offers many advantages over form 
administration, including patient preference and 
acceptability, cost, shorter completion time, data 
quality, response rates, and improved symptom 
management / health communication. 
Disadvantages include a higher upfront invest-
ment in equipment and technology services and 
challenges faced by people with low-computer 
literacy [53].

6.3.4  Scoring

For all FACIT measures, higher scores are better 
than lower scores. This is true whether measuring 
a symptom or a functional ability. All FACIT 
measures use raw total scoring approach without 
subsequent transformation. Scoring recommen-
dations permit for a variety of component and 
composite calculations, depending on the desired 
outcome assessment, meeting FDA guidance rec-
ommendations for both global and targeted 
symptom evaluation. For any FACIT measure, 
subscale scores are calculated by first reversing 
negatively stated-items (subtracting the response 
from “4”) and then summing the raw (0–4) 
scores. A total score is then derived by summing 
subscale scores. Alternatively, the sum of the 
physical well-being, functional well-being, and 
“additional concerns” subscales will yield a 
“Trial Outcome Index” (TOI) which is often used 
as a single primary clinical trial endpoint, because 
it allows for more targeted symptom assessment. 
If there are missing items, subscale scores can be 
prorated. This is done by multiplying the sum of 
the subscale by the number of items in the sub-
scale, then dividing by the number of items actu-
ally answered. When there are missing data, 

K. A. Webster et al.



87

prorating by subscale in this way is acceptable as 
long as more than 50% of the items were 
answered (e.g., a minimum of 4 of 7 items, 4 of 6 
items). The total score is then calculated as the 
sum of the un-weighted subscale scores. The 
scale score is considered to be an acceptable indi-
cator of patient quality of life as long as greater 
than 50% of items are answered. In addition, a 
total score should only be calculated if ALL of 
the component subscales have valid scores. 
Multilingual versions can be scored using the 
English language scoring guides.

6.3.5  Symptom Indexes

While multidimensional assessment is the stan-
dard for measures of health-related quality of 
life, recent PRO trends in clinical trial investiga-
tions have moved toward more focused evalua-
tions of symptoms and function. The catalyst for 
this shift comes from the 2009 United States 
Food and Drug Administration (FDA) draft 
guidance which called for targeted oncology 
trial endpoint assessment, recognizing that 
domains of HRQoL such as social and emo-
tional well- being may not be as immediately 
responsive to treatment [4]. This created the 
need for brief, validated, clinically relevant PRO 
measures that focus on priority symptoms [54]. 
To meet this need, Cella and colleagues [55, 56] 
adopted recommendations to create a series of 
disease- specific symptom indexes for targeted 
endpoint assessments [56, 57]. Building on 
existing questionnaires in the FACIT 
Measurement System [23, 58, 59] that had pre-
viously undergone extensive patient-centered 
development and validity testing, 11 tumor-spe-
cific symptom indexes (bladder, brain, breast, 
colorectal, head and neck, hepatobiliary, kidney, 
lung, lymphoma, ovarian, and prostate) were 
derived [60–69]. FACIT symptom indexes are 
validated, abbreviated measures that include 
patient- and clinician-endorsed priority symp-
toms, function and treatment side effects associ-
ated with the specified condition, promoting 
patient-centered outcomes suitable for clinical 
and regulatory purposes.

6.3.6  Item Library and Custom 
Forms

FACIT is a commonly used measurement system 
in oncology, providing comprehensive, multidi-
mensional measurement of HRQoL.  Recently, 
Basch and colleagues developed the Patient- 
Reported Outcomes-Common Terminology 
Criteria for Adverse Events (PRO-CTCAE™) 
measurement system, a compendium of PRO 
items uniquely targeted to the assessment of 
symptomatic treatment-related toxicities in 
oncology care [70]. PRO-CTCAE is novel in that 
it allows for the assembling of individually 
selected questions drawn from a much larger 
pool of items (100+), advancing the acceptability 
of customizable forms and use of individual 
items. In keeping with this conceptual and struc-
tural approach to PRO assessment, FACIT has 
recently developed a comprehensive item library 
(FACIT Item Library; https://wizard.facit.org) 
which enables selective assessment of items or 
subsets of items for specific use. Item libraries 
are also able to accommodate new content in 
order to stay current with the changing landscape 
of cancer treatment. The FACIT item library 
includes over 700 unique health-related PRO 
items that assess a wide variety of disease- and 
treatment-related symptoms, functional abilities 
(physical, mental, social), general perceptions of 
health and well-being, and other aspects of 
health-related quality of life. Most items have 
demonstrated face and content validity, and many 
have been translated in over 70 languages. The 
benefit of custom form development includes 
highly targeted assessment options, while limit-
ing assessment burden.

6.4  Interpretation

There are multiple sources of materials and 
research that can help interpret PRO scores, and 
this is true of FACIT instruments as well. The 
FACIT website (www.facit.org) is the best option 
for comprehensive advice on interpreting FACIT 
measures. Available resources for interpretation 
include reference or normative values, anchor 

6 The Functional Assessment of Chronic Illness Therapy (FACIT) Measurement System: Guidance for Use…

https://wizard.facit.org
http://www.facit.org


88

variables, published information on important 
group differences and important change for 
groups, and responder definitions at the individ-
ual level. Below, we detail the available evidence 
for FACIT instruments in each of these areas. We 
also recommend and demonstrate useful methods 
for identifying meaningful and clinically impor-
tant difference and change.

6.4.1  Reference Groups

Reference values are population values of a PRO 
instrument. The population can be a particular 
disease population or the general population. 
They are also often useful if generated for a par-
ticular political or geographical designation, e.g., 
at the country level. Such values can be useful for 
putting scores of an individual or group into con-
text. Typically, reference values include averages, 
dispersion (e.g., standard deviation), ranges, or 
other aspects of the scores’ distributions. They 
are often reported for an overall sample and for 
key demographic groups (e.g., by age and sex). 
Reference values are most useful if they are esti-
mated using a representative sample of patients, 
regardless of whether that is for the general popu-
lation or a particular disease sample. Reference 
values can be applied usefully in both research 
and clinical settings.

There have been multiple reports of reference 
values for FACIT instruments. These include val-
ues for cancer populations [71] and for the gen-
eral population [72, 73]. For the FACT-G total 
score and subscales, two US-based studies have 
estimated reference values for the FACT-G and 
subscales for adult cancer populations [71, 72], 
and one of these studies estimated reference val-
ues for the US general population. In addition, an 
Austrian study estimated reference values for the 
Austrian general population [74]. Table  6.1 
shows the normative values from these studies. 
The values for the adult cancer populations are 
very similar, providing additional confidence in 
them.

In addition to the FACT-G instrument, refer-
ence values have been published for the FACT- 
General Population (FACT-GP; general 

population sample) [75, 76]; FACT Kidney 
Symptom Index instruments (FKSI; general pop-
ulation sample) [73]; FACIT-Fatigue (general 
population sample) [77–79]; FACT-Cognitive 
Function (FACT-Cog; healthy population) [80, 
81]; and the FACIT-Spiritual Wellbeing Scale 
(FACIT-Sp-12) [82]. We recommend that these 
reference values be used for comparison to scores 
from future research.

6.4.2  Clinical and Other Anchors

Anchor variables are very useful tools to help 
interpret FACIT score differences and change. 
Anchors are external criterion variables on which 
the magnitude of change on the construct of 
interest is well-understood [83, 84] and therefore 
can be used to “anchor” an interpretation of dif-
ference or change on the PRO of interest. Anchors 
are useful for multiple important applications in 
PRO-based research. First, anchors are used to 
test known-groups validity and responsiveness to 
change [85] in the process of establishing a 
PRO’s psychometric properties. Second, and 
more germane to the interpretation of FACIT 
measures, there is now general consensus that 
anchor-based approaches are most appropriate 
for establishing thresholds for important differ-
ences and important changes at the group level. 
In this case, “differences” refer to cross- sectional, 
between-groups comparisons, and “changes” 
refer to within-group comparisons over time. 
Finally, anchoring PROs to clinically familiar 
differences and changes can help translate their 
meaning to patients and clinicians [84].

Multiple types of anchors are useful for estab-
lishing important differences and changes. There 
is significant focus on patient-reported anchors 
[86]. Patient-reported anchors have the advantage 
of utilizing the same assessment method, and 
they typically assess changes that are meaningful 
to patients. In addition, when the patient-reported 
anchor represents the same construct as the PRO 
of interest, we have more confidence that the dif-
ference or change estimates derived from an 
analysis using the anchor are relevant to the PRO 
[86]. However, other types of anchors may be 
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useful as well, especially in cancer research [87]. 
For example, clinical variables that are not the 
same construct as the PRO but have a demonstra-
ble relationship with the PRO, such as adverse 
events, tumor response, or progression [88], may 
be useful as well. However, any anchor used 
should be sufficiently correlated with the PRO to 
justify its use [87, 89].We require a minimum 
correlation of 0.30 to justify use of an anchor; 
although correlations above 0.40 are preferred, as 
we have noted a paradox by which anchors with 
lower correlations tend to produce smaller esti-
mates of important difference or change. Because 
this is essentially an exercise in acquiring multi-
ple converging points of evidence, we advise use 
of multiple anchors that include patient report, 
clinician report, and objective clinical metrics 
(e.g., laboratory values; radiographic data).

Table 6.2 lists some examples of key anchors 
that can be considered for use with FACIT instru-

ments. This list of anchors is non-exhaustive, and 
there are other appropriate anchors that investiga-
tors may find useful for underpinning important 
differences and changes.

6.4.3  Important Differences 
and Change

At the group level, determining the level of dif-
ference that is considered important to patients or 
other stakeholders over and above statistical sig-
nificance can enhance interpretation because, 
with large sample sizes, even trivial differences 
can be statistically significant [100]. Important 
difference estimates can be used to determine 
whether patient groups differ in HRQoL, and 
may be especially useful for planning future 
studies by providing a basis for power analyses. 
Similarly, important change estimates can 

Table 6.2 Examples of anchors for estimating group-level important differences and changes

Anchor Source variable
Reporter/data 
source

Determines 
important 
difference or 
change

Examples of use in 
FACIT

PRO with established 
important difference threshold

Baseline or other 
cross-sectional PRO 
assessment

Patient Difference Salsman et al. [90]; 
Rebelo et al. [91]

PRO with established 
important difference threshold

Baseline and 
post-baseline PRO 
assessments

Patient Change Garland et al. [92]; 
Peipert et al. [93]; 
Rebelo et al. [91]

Patient global impression of 
change

Baseline and 
post-baseline PRO 
assessments

Patient Change King et al. [94]

Difference in ECOG or other 
performance status rating 
categories (e.g., 0 vs. 1 vs. 2)

Baseline ECOG 
performance status 
rating

Patient or 
clinician

Difference Yount et al. [95]; 
Salsman et al. [90]; 
Peipert et al. [93]; 
Cella et al. [96]

Change in ECOG or other 
performance status rating 
categories (e.g., increased one 
category vs. same)

Baseline and 
post-baseline ECOG 
performance status 
rating

Patient or 
clinician

Change Yount et al. [95]

Number of adverse events ≥ 
grade 3

CTCAE, labs, 
PRO-CTCAE

Clinician, 
labs, patient

Difference Peipert et al. [93]

Duration of progression free 
survival

Progression free 
survival endpoint

Clinician, 
medical test

Change Cella et al. [97]

Tumor response category RECIST categorization 
for clinical activity

Clinician, 
medical test

Change Cella et al. [96]

Overall survival Categorized length of 
survival

Clinician, 
medical 
record

Change Cella et al. [98]; 
Steel et al. [99]
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 indicate the amount of change that patients find 
meaningful or that indicate clinically important 
improvements or decrements.

A previous summary of important differences 
and changes on FACIT instruments found rela-
tive consistency in the magnitude important dif-
ferences in terms of proportion of the total scale 
points [87]. In summary, the following ranges for 
important differences were found: FACT-G Total: 
4–7% of total scores (3–7  units), FACT-G sub-
scales: 7–11% (2–3  units), symptom-targeted 
instrument totals (e.g., Total FACT-Anemia, 
Total FACT-Breast, Total FACT-Colorectal, Total 
FACT-Head and Neck): 4–8% (5–12 units), and 
trial outcome indexes (e.g., Fatigue, Anemia, 
Biological Response Modifiers, Breast, 
Colorectal, Lung): 5–7% (4–7 units). This was a 
thorough aggregation of data up to 2005, but 
many studies estimating important differences 
for FACIT instruments, especially newer instru-
ments or for non-cancer populations, have been 
published since that time [91, 92, 101–103]. 
After collecting 15 additional years of data, these 
2005 estimates have held true.

We recommend that researchers consult the 
literature and www.FACIT.org for up-to-date and 
appropriate important difference or change esti-
mates for any given FACT or FACIT scale of 
interest. To implement this recommendation, it is 
important to use estimates of important change 
that have come from longitudinal studies actually 
focusing on change over time in the FACT or 
FACIT scale of interest, instead of substituting a 
cross-sectional estimate of the important differ-
ence where an estimate of important change is 
needed.

There are a few reasons to distinguish between 
change versus difference estimates. First, analy-
ses to estimate important change typically use 
change scores (i.e., difference between baseline 
and a post-baseline follow-up), which may be 
distributed differently than FACT/FACIT scale 
scores at a single cross-sectional cut. Second, the 
analyses used to determine change often differ 
from analyses to estimate important differences 
in some ways. Identifying important changes in 
terms of meaningfulness to patients is required to 
support the use of FACT/FACIT instruments in 

regulatory applications. The FDA, for one, has 
prioritized estimating meaningful change thresh-
olds for PROs using patient-reported anchors that 
measure the same construct or domain of the 
PRO to be used as an endpoint in trials to show 
treatment benefit [104]. A very common anchor 
for this kind of application is the patient global 
impression of change (PGIC), which retrospec-
tively asks the patients how much they have 
changed on a domain of interest over a clinically 
relevant period of time and a set of discreet 
response options to characterize this change 
[105]. Then, the difference in mean PRO change 
scores can be examined over the PGIC response 
options to determine the amount of change on the 
PRO associated with meaningful categories as 
defined on the PGIC, e.g., difference in mean 
PRO change scores between patients reporting 
being “about the same” and “a little worse” on 
the PGIC anchor. To help interpret these differ-
ences, empirical cumulative distribution plots 
(eCDF) can be created and plotted to represent 
change on the PRO within each anchor category.

As an example, we utilized data from the 
Measuring Your Health (MYHealth) Study. The 
MYHealth Study was a population-based study 
that collected data on cancer patients from sev-
eral Surveillance, Epidemiology, and End Results 
(SEER) registries. This dataset contains baseline 
surveys for 5513 cancer patients with multiple 
cancer types, across multiple cancer sites and dis-
tributions of demographic and clinical character-
istics representative of the US cancer population. 
The sample characteristics of this study have 
been reported elsewhere [106, 107]. There was a 
6-month follow-up survey on which the FACT 
PWB and a physical function-specific PGIC item 
was administered: “Compared to six months ago, 
how is your physical function now… A lot better, 
A little better, About the same, A little worse, and 
A lot worse.” We drew a sample of 2867 patients 
who had non-missing data for the FACT PWB at 
both baseline and the 6-month surveys so that a 
change score could be created, and non-missing 
physical function PGIC. Since HRQoL decline is 
more common among cancer patients in the con-
text of clinical studies, and little difference in 
physical function on a PRO is expected between 

6 The Functional Assessment of Chronic Illness Therapy (FACIT) Measurement System: Guidance for Use…

http://www.facit.org


92

those reporting “A little better” and “A lot better” 
on the PGIC, these categories have been 
collapsed.

Table 6.3 shows differences in PWB change 
scores (baseline to 6 months) between the physi-
cal function PGIC categories. The correlation 
between the change score and the PGIC rating 
was −0.30, meeting our minimum criterion for 
proceeding. Statistical significance of the differ-
ences was tested using ANOVA for the overall 
table (F statistic) and between adjacent catego-
ries (least squares means). In addition, we com-
puted an effect size for adjacent categories as the 
difference in mean change scores divided by the 
baseline standard deviation.

This approach, known widely as the “mean 
change” approach, is consistent with the FDA 
guidance. Examining Table 6.3, we would con-
clude that meaningful between group changes, 
quantified in terms of differences in the adjacent 
category PWB change score means, were in the 
range of 2–3 PWB points for deterioration (get-
ting worse) and 1–2 points for improvement (get-
ting better). To further interpret these differences, 
we also plotted eCDFs for the PWB change score 
at each level of the physical function PGIC 
anchor (Fig. 6.4). At each point on the plot, each 
curve represents the probability of achieving that 
value or lower change score on the PWB. The red 
line at 50% indicates the median change. These 
curves are useful for examining the separation in 
change scores for patients falling within the 
anchor categories, which in turn may reflect the 
PWB’s ability to capture change in physical func-
tion. However, while helpful for understanding 
how well PRO responds to change, since it is at 
the group level, the mean change method and 
plotting eCDF curves across such anchor catego-
ries is not appropriate for identifying responder 

definitions [108, 109]. A more appropriate 
method for that is found in the next section.

There are some additional drawbacks and cau-
tions around use of the mean change method, 
especially when retrospective, PGIC-type 
anchors are employed. One noted challenge with 
such items is their tendency to be more correlated 
with the second (follow-up) assessment than the 
change score or baseline, and therefore actually 
reflect current status at the time of PGIC assess-
ment more than actual change [110]. In addition, 
if the follow-up period is long, there may be 
recall issues [111]. In the current example, these 
issues may have occurred. The PGIC was corre-
lated with baseline PWB scores at only r = −0.16 
while it was correlated with the 6-month PWB 
score at r = −0.39 (correlation with PWB change 
score was r  = −0.30). Researchers should con-
sider balancing the use of PGIC with other 
anchors. A useful alternative to the PGIC may be 
to examine prospective change in a similar item, 
the patient global impression of severity (PGIS), 
which assesses the level of symptom severity at a 
given time point.

6.4.4  Responder Definition

An important step in interpreting a PRO is to 
identify the responder definition, or the amount 
of change at the individual level that should be 
interpreted as treatment benefit [4]. Used alone, 
group-level estimates of change on PROs may 
not be appropriate for classifying individuals as 
having changed [109]. Identifying responders to 
treatment requires determining whether the 
change for an individual patient is significant, 
and group-level estimates of change (e.g., from 
important difference or change analyses) may 

Table 6.3 Meaningful within and between group changes on PWB anchored to physical function PGIC

Physical function PGIC category N Mean Differencea Baseline SD Effect sizea p-valuea

Much worse 80 −4.4 – 5.96 – –

A little worse 220 −2.1 −2.3 −0.39 <0.001

About the same 1268 0.3 −2.4 −0.40 <0.001

A little better/much better 1299 1.7 −1.4 −0.23 <0.001
aDerived from adjacent category differences: Much worse vs. A little worse, A little worse vs. About the same, About 
the same vs. A little better/Much better F = 104.31 (df = 3), p < 0.001
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under-estimate this [111]. This view is in con-
trast to current regulatory focus on defining 
responders in terms of meaningful change based 
on a patient-reported anchor [104]; such meth-
ods are necessarily group-based, focusing on 
identifying the average change for the group of 
individuals who said they changed on an anchor. 
In contrast to this approach, other authors have 
argued that, “a minimum standard for saying an 
individual has responded (improved) should 
include that the change in score is statistically 
significant [111].” Since it often requires large 
changes, statistically significant change at the 
individual level may also be meaningful to the 
individual [112, 113].

Methods like the reliable change index [114] 
can be used to determine the statistical signifi-
cance of individual change. The RCI is calculated 
as:

 RCI SEM� �X X2 1 2/ ,  

where X1 and X2 are the individual patient’s pre 
and post scores (e.g., baseline and follow-up 
cycle of assessment in a cancer trial). The SEM 
(standard error of measurement) is defined as the 
standard deviation of the baseline PRO score 
(SDb) × (1-reliabilty)1/2. The reliability can be 
obtained in various ways, though Cronbach’s 
alpha or test-retest reliability may be the most 
readily available for most researchers. In most 
applications, if this RCI is larger than 1.96, the 
individual patient’s change is considered statisti-
cally significant at p  <  0.05. We refer to this 
threshold as RCI95. For example, using RCI95, 
each patient can be classified as having improved 
significantly (RCI95 > 1.96), did not change sig-
nificantly (−1.96 ≤  RCI95 ≤  1.96), or declined 
significantly (RCI95 < −1.96). This approach has 
recently been illustrated by Hays [115].

However, requiring 95% confidence that a 
patient has changed is not rational when the goal 
is correct classification. The logic of the RCI95 is 
to have 95% confidence that change has occurred, 
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so that then one can evaluate whether or not that 
change, reliably detected, is significant or mean-
ingful. The magnitude of change for an individ-
ual required to be statistically significant is 
known to be large [113], and almost always 
exceeds group-based estimates of meaningful 
change by a good margin. Therefore, use of RCI95 
risks incorrectly misclassifying a large number of 
changed individuals as unchanged. The probabil-
ity of incorrectly classifying someone as changed 
is, on the other hand, vanishingly small, when the 
95% CI is applied. These estimates may be larger 
than desired when attempting to accurately iden-
tify patients who have experienced a meaningful 
change, masking appreciable change among 
patients who do not meet the threshold required 
for 95% confidence. Therefore, instead of focus-
ing on 95% confidence, reflecting statistical con-
fidence, we propose a threshold that approaches 
more correct classifications of change versus no 
change. We suggest RCI thresholds at 70% or 
even 50% confidence level. To distinguish these 
thresholds, from the more conventional 90–95% 
thresholds used, we refer to these 50–70% confi-
dence interval thresholds (RCI50; RCI70) as Likely 
Change Indexes (LCI), recognizing that this 
practice accepts some degree of measurement 
error.

To demonstrate an example, we used the 
MYHealth data described above. From this data-
set, we drew a sample of 2941 patients with com-
plete data for the FACT PWB at both baseline 
and the 6-month surveys. Using these data, we 
calculated the RCI95 for FACT PWB using the 
methods described above (RCI95, critical 
value  =  1.96). For comparison, we calculated 
RCI thresholds at the 70% (RCI70, critical 
value  =  1.04) and 50% (RCI50, critical 
value = 0.67) confidence levels.

In these data, the baseline standard deviation 
was 5.95 and the coefficient alpha reliability was 
0.90. Therefore, the SEM was 1.88. Using this 
information and the appropriate critical values, 
the minimum number of points change to be clas-
sified as significantly changed at the 95%, 70%, 
and 50% confidence levels were 5.22, 2.76, and 
1.79, respectively. Figure 6.5 compares the pro-
portion of individuals classified as having 

improved, not changed, and declined using RCI95, 
RCI70, and RCI50. As can be seen in Fig. 6.5, a 
large majority (84%) of patients are classified as 
having not changed using RCI95. Fewer patients 
were categorized as unchanged using RCI70, and 
RCI50, where 33% of the patients were classified 
as having improved and over 20% were classified 
as having declined (RCI50).

In prospective randomized controlled trials, 
these RCI values can be used to compare the pro-
portion of patients responding to treatment 
between the study arms. As an example, we plot-
ted eCDF curves across arms from a hypothetical 
trial comparing the treatment benefit of a hypo-
thetical cancer therapy to a placebo. The endpoint 
for this trial was the PWB, so treatment benefit is 
defined in terms of the number of PWB points 
increased. Figure 6.6 shows the eCDF for change 
in PWB stratified by study arm. Rounding up to 
the nearest integer, the RCI95, RCI70, and RCI50 
thresholds indicate responder definitions of 6, 3, 
and 2 points, respectively. The vertical dashed 
lines in Fig. 6.6 show these responder definitions 
and can be used to compare the proportion of 
patients that would be categorized as responders 
to treatment between each arm. For example, at 2 
points (corresponds to RCI50), approximately 
95% of patients in the active drug arm would be 
counted as responders, while only 75% would be 
counted as responders in the placebo arm. 
However, at 6 points (corresponds to RCI95), just 
under 35% in the active drug arm would be clas-
sified as responders, while under 10% in the pla-
cebo arm would be classified as such. Examining 
these eCDF curves can help compare and con-
trast the plausibility of different responder defini-
tions and narrow to a reasonable range of score 
change on the PRO that should be considered to 
define treatment benefit.

6.5  New Directions in Research 
and Clinical Practice

The FACIT Measurement System has been used 
extensively in research; not only in oncology but 
elsewhere, across scores of other diseases and 
health settings. Uses include clinical trials, 
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 clinical practice research, descriptive studies, and 
investigations aimed to understand the burden of 
disease. Regulatory, clinical, and patient commu-
nity interest in our research results, and their seri-
ous efforts to incorporate findings meaningfully 
into their evaluation of treatment benefit and 
harm, have created some pressure to simplify 
assessment and analysis. This often takes the 
form of shortening, modifying, and otherwise 
adapting our approaches to measurement, analy-
sis, and interpretation.

At the same time, there has been increased 
interest in the use of FACIT measures in clinical 
practice. The goal of patient-centered care, aimed 
toward shared decision-making, is facilitated 
with the use of structured, formal assessment 
such as that offered by FACT and FACIT. However, 
as with research pressures, moving from method-
ological and clinical research into the clinical 
care arena has necessitated further modification 
of the structure of the FACIT Measurement 
System.

These recent trends have led us to create and 
make available the FACIT item library (described 
in Sect. 6.3). We now discuss two examples (one 
research; one clinical) of modifications and exten-
sions made to accommodate the increased and 
welcome demand for practical, interpretable, and 
actionable use of FACIT. These are merely exam-
ples; many other similar activities are possible to 
consider.

6.5.1  Item GP5 and Treatment 
Tolerability

Over the past 30 years, the FACT-G has been 
included in hundreds of oncology clinical tri-
als. One item in the Physical Well-being sub-
scale is item GP5: “I am bothered by side 
effects of treatment.” This item was included 
in the core questionnaire out of a realization 
that there are myriad side effects associated 
with cancer treatment, and the landscape of 
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side-effect profiles is ever- changing. In most 
comparative clinical trials, there are multiple 
toxicities, and they differ in type and severity 
across treatment arms. One way to fairly 
compare treatments in a clinical trial is to 
obtain a straightforward patient rating of side 
effect bother. The US FDA and National 
Cancer Institute (NCI) have taken a keen 
interest in this GP5 item, as it provides a way 
to get a “bottom line” assessment from 
patients on clinical trials. We therefore make 
this question available, if requested, for use 
outside to the FACT-G questionnaire, and we 
have studied its validity as a single item. Our 
first few papers on this question in isolation 
demonstrated that it has validity as evidenced 
by its association with clinician- reported 
adverse events, treatment discontinuation, 
and other anchors [116–118]. Further work 
on the predictive power of this question, 
using baseline and change scores, is under-
way, funded by the NCI.

6.5.2  The FACT-G7: A Clinical 
Quality Tool

Clinical oncology practitioners, having become 
familiar with the FACIT Measurement System 
through their research participation, sought to use 
the FACT for monitoring patients in clinical care. 
Early attempts to use the entire 27-item FACT-G 
were promising, but ultimately perceived to be 
overly burdensome for the clinical setting. 
Equally important, many of the items were not 
felt to be clinically actionable. Parallel to these 
observations, in the United States, the American 
College of Surgery Commission on Cancer 
(CoC) issued a requirement that patients be mon-
itored and treated for distress, as a condition of 
certification. This provided further motivation for 
brief, actionable assessment. This led us to a 
project to shorten the FACT-G to include only the 
very most important items to cancer patients. 
Fortunately, one of the seven very most important 
items was distress (worry), allowing a shortened 
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version to be used to fulfill the distress screening 
requirement and also get an assessment of pain, 
fatigue, nausea, and sleep. This led to the pub-
lishing of the “FACT-G-7,” a 1-min measure with 
high correlation to the longer FACT-G, yet practi-
cal for clinical use [94, 119].

6.6  Conclusion

The FACIT Measurement System, which started 
from the FACT-G, a cancer-specific HRQoL ques-
tionnaire, is a collection of more than 100 mea-
sures of self-reported symptoms, functional status, 
and perceptions of distress and well-being, trans-
lated into over 70 languages. All of the measures 
are freely available for academic research (www.
facit.org). The growth of the measurement system 
reflects the evolution of the HRQoL field over the 
past three decades, including the availability of an 
item library that affords countless opportunities 
for further research and clinical use.

6.7  Questions That Can Be Used 
for Learning/Testing

Question 1: Which of the following is not a 
component of health-related quality of life 
(HRQoL)?

 (a) Symptoms of disease
 (b) Side effect of disease
 (c) Physical function
 (d) Environment quality (e.g., air pollution)

Question 2: Which is more important in the 
multilingual translations of health-related quality 
of life (HRQoL) measures: the semantic or literal 
translation?

 (a) Literal
 (b) Semantic
 (c) They are equally important
 (d) Neither is important

Question 3: What is the FACIT-recommended 
approach for estimating important or meaningful 
differences and change?

 (a) Distribution-based
 (b) Anchor-based
 (c) A combined distribution- and anchor-based 

approach

Question 4: How could you use reference val-
ues on patient-reported outcome measures like 
FACIT scales to help understand an individual 
patient’s score?

Question 5: In your own words, how would 
you define an anchor measure, and how would 
you use it differently than a patient-reported 
outcome measure you are studying or applying 
in clinic?

Question 6: What approach would you take to 
understanding whether a group of patients has 
experienced a meaningful change on a FACIT 
scale? How would the approach differ for an indi-
vidual patient?

6.8  A Topic for Discussion That 
Can Be Used in Teaching

Discuss the options for synthesizing clinical out-
comes with health-related quality of life 
(HRQoL) outcomes in cancer research and 
practice.

6.9  Further Reading List

The following list presents literature that 
extends the contents of this chapter. Readers 
looking for in-depth information and further 
material are advised to consult the following 
sources.
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6.10  Research in Context

FACT-Derived Symptom Indexes

A collaboration with the pharmaceutical 
industry and the National Comprehensive 
Cancer Center Network (NCCN)

In 2006, following the release of the 
United States Food and Drug Administration 
(FDA) Draft Guidance for patient-reported 
outcome (PRO) instruments [1], and the 
experience of several FDA responses to 
pharmaceutical company submissions to 
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the FDA for PRO label claims, a collabora-
tion between FACIT and the NCCN set out 
to reconfigure FACT questionnaires to be 
more “regulatory-friendly.” Across several 
submissions of FACT questionnaires for 
regulatory review, some consistent themes 
emerged from FDA comments. These 
themes included issues related to content 
validity, documentation of early qualitative 
work previously conducted to develop 
FACT questionnaires, and the configura-
tion of FACT subscales into terms such as 
“physical well-being,” “functional well- 
being,” “emotional well-being,” and “total 
quality of life,” labels that did not fit the 
FDA perspective on “well-defined” con-
cepts. Working with colleagues at the 
National Comprehensive Cancer Network, 
FDA, and the pharmaceutical industry, the 
FACIT team developed a research protocol 
to modify and reconfigure 11 FACT cancer- 
specific questionnaires for regulatory use. 
This 5-year effort spanned two research 
projects across five NCCN institutions and 
a Chicago area community support 
organization.

Using methods consistent with the draft 
and final FDA Guidance [1, 2], we devel-
oped symptom indexes for patients receiv-
ing chemotherapy for advanced cancer. We 
narrowed the research context from the 
broader, more inclusive FACT context of 
any patient with cancer, at any point in the 
treatment trajectory. Using qualitative 
methods, both patients and clinician experts 
(physicians and nurses) provided input. 
Specific diagnoses included bladder, brain, 
breast, colorectal, head and neck, hepatobi-
liary, kidney, lung, lymphoma, ovarian, and 
prostate cancer. We created these symptom 
indexes to reflect the highest priority symp-
toms and concerns of patients with these 11 
different cancers. Each index has three sub-
scales: “Disease-related symptoms,” 
“Treatment side effects,” and “Function/
well-being.” These indexes, while designed 

for regulatory use, may also be of interest 
to clinicians and researchers seeking a 
briefer, more symptom-focused assessment 
of people with cancer compared to the lon-
ger, more inclusive parent FACT question-
naire. Typically, these indexes are less than 
half as long as the FACT questionnaire 
from which most (but not all) of their con-
tent was drawn. They are not meant to 
replace the FACT scales, but rather to pro-
vide an alternative. If one wishes to mea-
sure and score both the traditional FACT 
scales and the NCCN-FACT Symptom 
Indexes, simply add to the end of the tradi-
tional FACT questionnaire the items (typi-
cally 2–3) that are in the indexes but not 
included in the traditional FACT question-
naire. The NCCN/FACT Symptom Indexes, 
along with supporting peer-reviewed 
research papers, can be found at www.facit.
org.
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7.1  Introduction

This chapter introduces the different psychomet-
ric properties of a quality of life (QoL) instru-
ment. An important stage in developing QoL 
questionnaire is to assess the psychometric prop-
erties of the new instrument, in order to produce 
validated and reliable results. These properties 
are numerous and are generally divided into three 
quality domains: the validity, the reliability, and 
the responsiveness. The choice of a QoL ques-
tionnaire in a study should be done according to 
these criteria of validation: Is the questionnaire 
validated for the population of interest? Is the 
questionnaire sensitive to the change related to 
the treatment the patient will receive? Is the ques-
tionnaire able to discriminate different patients’ 
groups with expected difference in QoL level?

In this chapter, all these psychometric proper-
ties are defined. Then, the main statistical 
approaches recommended to assess each prop-
erty are presented. Since each property must be 
studied with an appropriate sample size, some 
recommendations on minimum sample size 
requirement as well as empirical rules are pro-
vided. Finally, the interpretability, which is 
another important characteristic of QoL ques-
tionnaire while does not strictly belong to the 
psychometric properties, is defined with key ele-
ments to report. This chapter will enable the read-
ers to: (1) be aware of all psychometric properties 
a QoL questionnaire should respect, (2) know 
which methods use to validate these properties, 
and (3) know how many patients are required for 
these analyses.

7.2  Definition 
of the Psychometric 
Properties of QoL 
Questionnaires

All instruments must satisfy psychometric prop-
erties. Each newly developed questionnaire 
should thus verify these properties. The question-
naire will then be validated for the population 
and the language of the validation study. These 
properties are numerous and are not all required 

to validate a questionnaire depending on the 
objective of the questionnaire developed. As 
example, if a scale has been developed to dis-
criminate patients according to their health con-
dition, then this scale does not need to be sensitive 
to QoL change over time.

Due to the heterogeneity in the taxonomy, ter-
minology, and definitions of the psychometric 
properties, the COnsensus-based Standards for 
the selection of health Measurement INstruments 
(COSMIN) initiative proposed an international 
consensus for QoL questionnaires [1]. We fol-
lowed this consensus in the presentation of the 
quality domains and subcategories. The defini-
tions provided were sometimes reworded but we 
invite interested readers to read the paper pre-
senting this consensus [1].

According to this consensus, the psychomet-
rics properties that a QoL questionnaire must 
respect can be separated into three quality 
domains: the validity, the reliability, and the 
responsiveness.

7.2.1  Validity

The validity is the set of proofs certifying that the 
questionnaire really assesses what it is intended 
to measure and that it provides useful informa-
tion to the expected objective. Since QoL is an 
unobservable variable, also called a latent trait by 
mathematicians, the objective is to be sure that 
the new instrument really assesses the QoL which 
can be quite difficult.

The validity domain includes three measure-
ment properties: the content validity, the con-
struct validity, and the criterion validity.

According to the COSMIN initiative, the con-
tent validity is the degree to which the content of 
a QoL instrument is an adequate reflection of the 
construct to be measured [1]. A good content 
validity is reached if all items within the QoL 
instrument are relevant, understandable, and 
exhaustive, with appropriate response categories 
and recall period. It is the most important psy-
chometric property but also very challenging to 
evaluate. If some items are not relevant, it can 
bias the results of other psychometric properties 
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with, for example, an increase of the items’ reli-
ability [2]. Therefore, this should be the first 
measurement properties to assess.

Face validity, which belongs to the content 
validity, is the degree to which the items of a QoL 
instrument indeed appear to adequately reflect 
the construct to be measured. The face validity 
concerns the critical review of the items of a 
questionnaire after it has been developed, 
whereas the content validation is ensured during 
the questionnaire development. It entails to ask to 
the patients and the professionals to assess the 
relevance of the items, if they are comprehensive, 
redundant, or exhaustive, or if there is missing 
important information to the target construct. The 
instructions of the questionnaires as well as the 
recall period have also to be examined.

The acceptability of the questionnaire is also 
part of the content validity and insists to examine 
the acceptance of the questionnaire in terms of 
completion and the distribution of the items. 
More detailed information on content validity is 
provided in Chap. 4.

The construct validity is the ability of the 
instrument to assess what it is intended to mea-
sure. According to the COSMIN consensus ini-
tiative, the construct validity can be divided into 
three aspects, namely, the structural validity, 
hypotheses testing, and the cross-cultural 
validity.

The structural validity corresponds to the vali-
dation of the structure of the scale, that is, the 
number of dimensions assessed and the corre-
spondence between the items and their dimen-
sions. It is also defined by the COSMIN initiative 
as the degree to which the scores of a QoL instru-
ment are an adequate reflection of the dimension-
ality of the construct to be measured [1]. This 
validity is only required for multidimensional 
scales, which correspond to the high majority of 
QoL scales in oncology due to the multidimen-
sionality nature of QoL.  It is an important pro-
cess that should be done rigorously since this will 
induce which scores can be estimated.

The hypotheses testing regroups all hypothe-
ses that can be made and includes convergent, 
divergent, and known-groups validities. The con-
vergent validity aims to demonstrate that a given 

dimension of the new QoL instruments is highly 
correlated with other dimensions of external 
measure that theory suggests to be linked. 
Conversely, the divergent validity reflects that 
some dimensions of QoL are relatively unrelated 
to specific external domains. Convergent and 
divergent validities are generally assessed 
through different questionnaires. For example, 
dimensions of a questionnaire aiming to assess 
the information received by cancer patients will 
be expected to be highly correlated with those of 
a questionnaire assessing satisfaction with cancer 
care (reflecting convergent validity), but not with 
QoL dimension of another questionnaire (reflect-
ing divergent validity) [3]. However, this prop-
erty is sometimes assessed within the same 
questionnaire. In that case, the hypothesis is that 
an item within one subscale is highly correlated 
with other items from the same subscale and that 
is correlation is higher than those observed 
between the item and other subscales.

The known-group validity corresponds to the 
ability of the questionnaire to highlight differ-
ence in QoL scores between different groups of 
patients with expected difference in QoL level. 
For example, it seems coherent that depending of 
their disease stage, patients will not have the 
same level of QoL. We thus expected that patients 
with advanced cancer will have lower QoL level 
than those with localized cancer. The new devel-
oped QoL questionnaire should thus be able to 
highlight this difference. The known-group valid-
ity is thus the ability of the questionnaire to dis-
criminate two groups or more of patients with 
expected difference in terms of QoL.

The cross-cultural validity is only required for 
existing scales we would like to validate in 
another language. A basic translation of the items 
in the new language is not enough to consider the 
questionnaire to be valid. The questionnaire 
should be adapted to the culture of the new lan-
guage, items must be comprehensive and evalu-
ate the same domain as in the original 
questionnaire [4, 5]. The definition provided by 
the COSMIN is the degree to which the perfor-
mance of the items on a translated or culturally 
adapted QoL instrument are an adequate reflec-
tion of the performance of the items of the 

7 Validating Cancer Quality of Life Assessment Tools: Psychometric Considerations



108

 original version of the QoL instrument [1]. This 
concept will be further explored in Chap. 12.

The criterion validity is the degree to which 
the new QoL questionnaire is an adequate reflec-
tion of an external criterion, such as a very well- 
known validated questionnaire, or the true value 
[1]. This property is generally divided into two 
components, namely, the concurrent and predic-
tive validities, depending if the “gold standard” is 
assessed at the time of the QoL assessment or 
later.

Since QoL is not directly observable, the idea 
of the concurrent validity is to confront the QoL 
questionnaire to an existing and adequate “gold 
standard” assessing QoL.  For example, if we 
developed a new QoL questionnaire specific to 
breast cancer patients, we need to compare our 
new questionnaire to another QoL questionnaire 
already existing and validated for breast cancer 
patients. This measurement property could only 
be assessed if another questionnaire is already 
available for our population. If such a scale is 
already existing, the necessity to develop a new 
one can be questionable. The new scale must give 
advantage to the former one. For example, it can 
be a shorter questionnaire, thus easier to use in 
clinical practice. The new scale can also be more 
specific of one domain of interest or of a subpop-
ulation (e.g., specific to metastatic breast cancer 
patients).

The predictive validity is the ability of the 
QoL questionnaire to predict future health sta-
tus or events, such as death or disease progres-
sion. In fact, QoL has been recognized as a 
prognostic value of overall survival in many 
cancer sites [6]. The occurrence of death could 
be a good event to predict in order to assess the 
predictive validity of the scale. However, as for 
all studies assessing overall survival, it can 
require a lot of time and patients to observe 
enough deaths depending on the cancer site and 
disease stage. Due to the longitudinal design 
required and this potential large interval time 
needed, the predictive validity is less often 
assessed than the concurrent validity as an indi-
cator of criterion validity.

7.2.2  Reliability

The reliability corresponds to the ability of a 
scale to produce consistent and reproducible 
results. This includes three different psychomet-
ric properties, namely, the internal consistency, 
the reproducibility, and the measurement error.

For multi-item scales, all items from the same 
dimension must be consistent: it means that they 
should all measure the same concept. This prop-
erty corresponds to the internal consistency, also 
called internal reliability, of a scale and is 
assessed through the analysis of the correlation 
among the items.

The concept of reproducibility, also called 
repeatability, refers to the ability of a scale to pro-
duce similar results between repeated measures 
when the patient remains in a stable health condi-
tion. This measurement property is also called 
reliability by the COSMIN initiative, but it can 
introduce a confusion with the reliability domain. 
This includes assessment repeated over time for 
the same patient (test-retest reliability) or, for 
example, by different raters (inter-rater reliabil-
ity). Most of QoL questionnaires in oncology 
field are self-reported questionnaires; thus, the 
test-retest reliability is the target reproducibility 
assessed. However, we also briefly presented in 
next section the statistical methods to assess 
inter-rater reliability, useful, for example, in 
pediatric or palliative research. The test-retest 
reliability is important to be confident for the 
QoL results observed and to allow a clear inter-
pretation of the results. In case of doubtful test- 
retest reliability, we could not guarantee that a 
change in QoL scores really reflects a change in 
QoL level. This property is not only required for 
QoL instruments, but also to general measure as, 
for example, blood measure.

Measurement error is defined as the system-
atic and random error of a patient’s score that is 
not attributed to true changes in the construct to 
be measured [1]. The measurement error is a 
measure of the accuracy of the instrument. Any 
change above the measurement error will be con-
sidered as a real change.
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7.2.3  Responsiveness

The responsiveness is the ability of a question-
naire to detect change over time in the QoL 
domain assessed [1]. The responsiveness prop-
erty is linked to the reproducibility property and 
is often considered as part of the longitudinal 
validity. To assess this property, we thus need a 
longitudinal design. Repeated measures have to 
be done among patients experiencing a change in 
their health condition which could impact their 
QoL level. As an example, QoL can be assessed 
at diagnostic and just after surgery for newly 
diagnosed breast cancer patients. Researchers 
should guarantee that a not negligible proportion 
of the patients is likely to change, experiencing 
either deterioration or improvement, regarding 
the QoL instrument of interest.

7.3  Statistical Methods Used 
to Validate the Psychometric 
Properties

For each measurement property, the main statisti-
cal methods used are presented in this section. 
The cross-cultural validity is deeply presented in 
Chap. 12 and thus not presented in this section.

7.3.1  Content and Face Validity

As already mentioned, the content validity, 
including face validity, is mainly assessed 
through a qualitative judgment involving patients 
and professionals on relevance, clarity and 
exhaustiveness of the items, and the appropriate-
ness of the response categories per item. The 
acceptability of the questionnaire by the patient 
is also useful at this stage. This is mainly evalu-
ated through the percentage of missing response 
per item and the distribution of items. In particu-
lar, we are interested in possible significant floor 
or ceiling effect. A floor effect is defined as a high 
percentage of patients rating the lowest score on 
the scale. In contrast, a ceiling effect corresponds 
to a high proportion of patients with the highest 
score on the scale. Generally, a threshold of 15% 

is retained to consider the effect as significant [7]. 
If the floor or ceiling effect is thus greater than 
this threshold, it could indicate that either the 
item is not appropriated for the targeted popula-
tion or the categories of response should be 
revised.

Researchers can then choose to retain or to 
delete some items if they do not respect all these 
key former criteria. As for the floor and ceiling 
effect, these criteria are mainly based on descrip-
tive analysis. For example, we can have the fol-
lowing rules to keep the items:

• At least 60% of the interviewed patients con-
sidered the item as relevant.

• At least 60% of the interviewed patients con-
sidered the items as at least quite important.

• Less than 5% of missing data per item.
• Less than 15% of floor effect.
• Less than 15% of ceiling effect.

Items that do not respect one or more former 
criteria can thus be deleted or at least reworded. 
Other rules regarding items distribution can be 
made depending on the number of response cat-
egory per item. Moreover, these rules can be 
adapted depending on the intended purpose of 
the questionnaire. For example, the European 
Organization for Research and Treatment of 
Cancer (EORTC) has proposed some guidelines 
to develop QoL questionnaire including decision 
rule to keep or to delete items [8]. These rules 
comprise criteria for item relevance and impor-
tance, and descriptive statistics. These thresholds 
were established for QoL questionnaires using a 
4-point response scale per item ranging from 
“Not at all” to “Very much.”

7.3.2  Structural Validity

The main statistical methods used and recom-
mended to assess the structural validity are factor 
analysis and item response theory (IRT). Both 
can be used and are complementary.

Among factor analysis, there is a distinction 
between exploratory and confirmatory factor 
analyses (CFA). Exploratory factor analysis 

7 Validating Cancer Quality of Life Assessment Tools: Psychometric Considerations



110

(EFA) is recommended when there is no a priori 
information on the structure of the scale. The 
main objective of EFA is thus to identify the 
underlying structure of the scale and the relation-
ship between the items while maximizing the 
variance explained. CFA is used when there are 
already hypotheses on the scale structure. The 
idea of the CFA is thus to confirm a priori hypoth-
eses. Quality criteria are then examined in order 
to judge if the hypotheses can be considered as 
respected or not with enough statistical powerful 
depending on the sample size.

In QoL field, EFA is more often used than 
CFA. However, CFA is more powerful and is the 
recommended factor analysis method according 
to the COSMIN initiative in order to have a high- 
quality structural validity of the questionnaire. 
Thus, if an EFA has to be done because research-
ers do not have sufficient hypothesis on the 
underlying structure, it should be followed by a 
CFA on an independent sample. Generally, EFA 
is used at the early stage of questionnaire devel-
opment. Then, a CFA is proposed on the latest 
version of the questionnaire to confirm the first 
hypotheses obtained using EFA.

Factor analysis is based on the correlation 
matrix of the items. The number of factors cor-
responds to the number of dimensions and thus to 
the number of scores for the scale. By default, in 
a statistical software, the maximum number of 
factors is equal to the number of items. However, 
the objective of this analysis is to extract a lim-
ited number of factors while explaining a high 
percentage of variance observed. The number of 
factors to retain is generally chosen according to 
the eigenvalues observed. For example, the 
widely used Kaiser-Guttman rule intends to 
retain all factors with an eigenvalue greater than 
one [9]. The eigenvalue obtained for a given fac-
tor represents the amount of variation in the data 
which is explained by the corresponding factor. 
The higher the eigenvalue, the higher the vari-
ance explained by the corresponding factor. In 
order to assess the validity of the structure, the 
total percentage of variance explained by the 
number of factors retained is generally reported. 
This total should be as high as possible. The per-
centage of variance explained by each factor cor-

responds to the eigenvalue divided by the total 
number of items.

The factor loadings are then studied. It is the 
correlation of the item with the identified factor. 
The item will then be assigned to one factor if its 
correlation to the corresponding factor is high 
and higher than its correlation observed with all 
other factors. A correlation of at least 0.30 can be 
used to consider that the item is at least moder-
ately correlated to a given factor. If an item did 
not show at least a moderate correlation with any 
factor, the factor analysis should be computed 
again without this item. All retained items should 
be correlated with only one factor.

An important factor to consider while con-
ducting EFA is that the solution proposed by 
default in any statistical software is not the unique 
one. Variation in the decomposition of the factors 
can be observed depending on the way to concep-
tualize and represent the factors. For example, 
the initial solution proposed by the model can be 
difficult to interpret and need a rotation of the 
factors. Two types of rotations are widely used, 
namely, the varimax rotation and the oblimin 
rotation. The varimax rotation aims to maximize 
the percentage of variance explained by the first 
identified factors. It induces that each factor is 
independent from each other. Thus, the factors 
are assumed to be unrelated. This is clearly an 
unrealistic assumption for most of multidimen-
sional QoL questionnaires. In contrast, the obli-
min rotation, or all other oblique rotations, allows 
the factors to be correlated. This second type of 
rotation is thus more suitable for most of QoL 
questionnaires.

For CFA, many criteria exist to assess if the 
model fit well the data. The recommendations are 
to report at least the chi-square test, the Root 
Mean Square Error of Approximation (RMSEA), 
the comparative fit index (CFI) or any compara-
ble index, and the Standardized Root Mean 
Square residual (SRMR) [10]. The RMSEA ana-
lyzed the discrepancy between the hypothesized 
model and the data observed using the covariance 
matrix [11]. The RMSEA coefficient ranges from 
0 to 1, with a high value reflecting a poor model 
fit. The SRMR is the square root of the difference 
between the residuals of the covariance matrix of 
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the observed data and the hypothesized model. 
The SRMR value ranges from 0 to 1, with a high 
value reflecting a poor model fit. The CFI also 
analyzed the discrepancy between the hypothe-
sized model and the data observed, but it has the 
advantage to be not very sensitive to the sample 
size. CFI coefficient varies from 0 to 1, with a 
high value reflecting a good model fit. The 
COSMIN recommends the following thresholds 
to consider a high model fit: a CFI or comparable 
index >0.95, an RMSEA <0.06, or an SRMR 
<0.08. These criteria must thus be reported in the 
publication of the validation scale.

IRT models are also more and more used for 
questionnaire development and validation [12]. 
They can be useful for both validation of a ques-
tionnaire or to develop a shorter version of an 
existing questionnaire [13]. IRT models are based 
on the response to items themselves and not on 
the scores generated. The theory of these models 
is that the response the patient will provide to one 
item will depend on the true unobservable 
patients’ QoL level (e.g., the latent trait) but also 
to parameters of the items. Two parameters are 
generally considered for QoL questionnaires: the 
item difficulty and item discrimination parame-
ters. For dichotomous items (i.e., items with two 
responses categories (Yes/No)), the item diffi-
culty parameter corresponds to the probability a 
patient will choose the response “Yes” to the 
item. The more the item is difficult, the less 
patients will choose the response “Yes” to this 
item. For ordinal response scales, parameters of 
response category difficulty are estimated per 
item. For example, the difficulty parameter for 
the response category j corresponds to level of 
latent trait the patient’s need to reach to choose 
with equal chance the response category j or the 
next category j  +  1. The item discrimination 
parameter corresponds to the ability of the items 
to discriminate patients with different underlying 
QoL level. IRT models include at least the item 
difficulty parameters. In that case, the discrimi-
nation is supposed to be equal across items.

Two families of IRT models are mainly used: 
the Rasch-family models and the Lord family 
models. The Rasch family models require the 
data to adapt to the models. In contrast, the prin-

ciple of the Lord family models is to adapt as 
much as possible the model to the data observed. 
Indeed, all Rasch models assumed that the dis-
crimination is equal across items while the dis-
crimination can vary among Lord models. All 
these models are based on logistic regression 
model to represent the association between the 
patient’s response to a given item and the patient’s 
underlying QoL level.

Most of IRT models are based on three funda-
mental assumptions:

• The unidimensionality of the latent trait, that 
is, all items measure the same QoL 
component.

• The monotonicity, that is, the probability to 
choose a positive answer (the second response 
category) or at least a positive answer increase 
with the value of the underlying QoL level.

• The local independence, that is, the responses 
provided to one item must be independent of 
the response provided to all other items of the 
scale. Therefore, the order of completion of 
the items should have no impact on the 
responses provided.

These assumptions should be tested to con-
firm that the model chosen is appropriate and that 
results can be interpretable. Multidimensional 
IRT models exist but remain few used to date.

Among the Rasch models, the following mod-
els are the most used:

• The Rasch model [14], adapted for dichoto-
mous items.

• The Partial Credit Model (PCM) [15], adapted 
for items on ordinal response scale with mul-
tiple categories of responses.

• The Rating Scale Model (RSM) [16], adapted 
for items on ordinal response scale with equal 
number of response categories for all items.

Since most of QoL questionnaire in oncology 
contains items on an ordinal response scale, the 
PCM or RSM models are more suitable than the 
Rasch model.

In order to validate the model retained, the 
adjustment of the data to the model should be 
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examined. As for CFA, the adjustment of the 
model could be expressed by the chi-square test, 
and other estimation like the RMSEA and 
CFI. The residual statistic per item should also be 
examined. If the standardized value for a given 
item is outside the range ±2.5, the corresponding 
item is susceptible to misfit the model. Abnormal 
high positive residual could be an indication of 
differential item functioning (DIF). A DIF occurs 
when one item does not reflect the same meaning 
for all patients. In contrast, abnormal low nega-
tive residual could reflect redundant items. DIFs 
are of particular importance in cross-cultural 
validity. IRT models are thus useful to validate 
the structure of the questionnaire and can be use-
ful also for cross-cultural validity in order to 
check if items are understood in the same manner 
in all cultures.

7.3.3  Convergent and Divergent 
Validity

One method used to study the convergent and 
divergent validity is the multitrait-multimethod 
analysis. This method aims to estimate the cor-
relation of each scale of the new developed QoL 
questionnaire with those of external measure(s) 
for which certain dimensions are supposed to be 
highly correlated with the QoL questionnaire of 
interest (convergent validity); and other dimen-
sions are not supposed to be correlated with the 
QoL questionnaire of interest (divergent valid-
ity). The notion of multitrait refers to the multidi-
mensionality of the scale. The multimethod is a 
reference to the multiple questionnaires used. In 
this method, the analysis is done on the scores 
computed for each scale. It needs to define a 
threshold to consider a correlation as to be sig-
nificant or not. Generally, a correlation of at least 
0.40 is considered as a moderate correlation.

Occasionally, researchers used this method 
within the QoL questionnaire of interest. This 
refers to the multitrait analysis. This could be 
controversial because it only assesses the conver-
gent and divergent validity of the scale itself. 
This should not be used to validate the structure 
of the questionnaire in replacement of CFA as 

example. In this analysis, the convergent validity 
of the item is estimated through the correlation 
between one item and the score of its own dimen-
sion excluding the corresponding item. By con-
trast, the divergent validity of the item is estimated 
with the correlation of the item with the score 
obtained for all other dimensions of the question-
naire. The correlation of the item should be 
higher with its own score dimension than those 
observed for all other dimensions.

7.3.4  Known-Groups Comparison

The known-groups validity aims to compare the 
QoL level of different groups of patients with 
expected QoL difference. This analysis can clas-
sically be made reporting the mean difference in 
QoL score between groups with expected differ-
ence in QoL level. The known-group validity is 
reached if there is a statistically significance dif-
ference between the groups in all expected QoL 
dimensions. This analysis should thus be done on 
an appropriate sample size. The recommendation 
of the COSMIN initiative is to have at least 100 
patients per group [17]. In case, significance is 
not reached in all dimensions expected, the 
results should be discussed between researches 
and experts associated to the validation process. 
As example, additional analyses could be 
explored in order to explain this unexpected 
result.

7.3.5  Criterion Validity

In case of assessment of the concurrent validity, 
the researcher confronts the QoL questionnaire to 
a “gold standard.” In QoL field, this could be a 
very well-known QoL questionnaire for which 
the psychometric properties have been fully vali-
dated. It could be also a longer version of the cur-
rent questionnaire. In that case, the comparison is 
generally made with a correlation analysis 
between the scores of the QoL instrument of 
interest and those of the “gold standard.” To con-
sider the concurrent validity to be reached, a cor-
relation of at least 0.70 between both instruments 
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is expected [7]. In case of dichotomous “gold 
standard,” the Area Under the Receiver Operator 
Curve (ROC) Curve (AUC) can be estimated 
[18]. An AUC of at least 0.70 is considered to be 
satisfying [7].

In case of predictive validity, the researcher 
will study the ability of the QoL instrument to 
predict future events or health status. For such 
kind of analysis, a longitudinal follow-up of the 
patients is thus required. If the researcher aims to 
study the association of QoL level with overall 
survival or disease progression, a Cox regression 
model could be performed. In this model, the 
baseline QoL score will be introduced as a covari-
ate in the model. QoL score can be introduced 
either as continuous score or a dichotomization 
can be performed using the quartile as example. 
Predictive validity is reached if the QoL score is 
significantly associated with overall survival (or 
progression-free survival).

7.3.6  Internal Consistency

The most widely used method to assess internal 
consistency is the Cronbach’s alpha coefficient 
[19]. This coefficient is also the most widely 
reported information of reliability in papers of 
validation of QoL questionnaires. This is due to 
the simplicity to compute this coefficient, often 
implemented in statistical software. It is also due 
to the single assessment needed, which is not the 
case for both reproducibility and measurement 
error. Considering a scale of n items, with xi is 
response provided to the item i for all patients, 
the formula of Cronbach’s α coefficient is:
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The α coefficient varies from 0 to 1. The most 
the items are consistent, the most the α coeffi-
cient increases. We generally consider that a α 
coefficient of at least 0.70 corresponds to a good 
internal consistency between the items [7]. 
However, the α coefficient increases with the 
number of items within the scale. A very high α 
coefficient could be the sign of redundancy 

between the items [20]. Some items could thus be 
deleted because they do not provide additional 
information. Conversely, if the α coefficient 
increases once deleting an item, it may suggest 
that this item has not a close internal consistency 
with other items of the scale. This item may 
assess another dimension of QoL. The α coeffi-
cient may thus be computed separately deleting 
one item at each time in order to detect this kind 
of problematic items. The α coefficient should be 
reported with its 95% confidence interval to 
allow a complete interpretation of the results and 
to have information about the precision of the 
results.

7.3.7  Test-Retest Reliability

For test-retest reliability estimation, patients 
should complete twice the QoL questionnaire. 
Patients selected for this analysis should be in 
stable disease. The choice of the time interval 
between the measurement occasions is thus cru-
cial. It will depend of the population of interest. 
The objective is to find the best time interval. A 
too short interval could induce patients to remem-
ber the response provided at the first assessment 
(recall bias). Conversely, if the interval is too 
long, the patient may experience a change in his 
health condition which could impact his QoL 
assessment. In oncology, the time interval 
between the two assessments could vary between 
2 weeks and 1 month in order to ensure the stable 
conditions of the patients. This analysis can be 
planned on patients in pre- or post-treatment to 
allow the requirement of a stable disease. While 
the design may guarantee to select patients in 
stable disease, researchers are encouraged to ask 
the patients to report any particular event which 
occurred between the two assessments. This is 
done to control patients who encountered an 
event which could impact the QoL assessment 
(e.g., an adverse event or death in the patient’s 
relatives). Those patients would be excluded 
from the test-retest reliability analysis. The reli-
ability is then assessed between the two measure-
ment occasions. The use of a classic Pearson 
correlation to assess test-retest reliability is 
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tempting and sometimes used but should be 
advocated. In fact, due to the repeated measures 
on the same subjects, the correlation will be high 
by definition but not a sign of reproducibility of 
the measure.

The method used to estimate test-retest reli-
ability will depend on the type of data analyzed. 
In case of dichotomous items, the Kappa coeffi-
cient of agreement is the recommended method 
to use:
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Since patients could provide the same answer 
at both time points by chance, the proportion of 
agreement by chance (Pchance) is subtract to the 
total proportion of agreement (pagreement). The 
Kappa coefficient varies between 0 and 1. A 
value lower than 0.2 represents a slight agree-
ment, between 0.21 and 0.4 a fair agreement, 
between 0.41 and 0.6 a moderate agreement, 
between 0.61 and 0.8 a substantial agreement, 
and greater than 0.80 an almost perfect agree-
ment [7]. For simple item with ordinal response 
scale, a weighted kappa can be used to estimate 
the test-retest reliability with the same interpreta-
tion as the kappa coefficient. For multi-item 
dimensions, the intra-class coefficient (ICC) is 
the recommended method. This method explores 
the proportion of the total variance that is associ-
ated with the inter-patient’s variance. ICC can be 
obtained through ANOVA analysis. The ICC var-
ies between 0 and 1. An ICC ≥ 0.70 is considered 
as satisfying [7]. To allow a complete interpreta-
tion of the results, the ICC should be reported 
with its 95% confidence interval.

7.3.8  Inter-rater Reliability

While most of QoL questionnaires in oncology 
are self-completed questionnaires, an indirect 
assessment has in some circumstances to be 
done. As example, an indirect assessment is 
sometimes required in pediatric or palliative 
care where it can be difficult for the patients to 
complete themselves the questionnaire. In case 

of an interviewed administration of the ques-
tionnaire or completion by a caregiver or 
healthcare provider, the inter-rater reliability 
has to be estimated. In that case, inter-rater reli-
ability can be studied through ICC has for test-
retest reliability. The same threshold of an 
ICC ≥ 0.70 can be used to consider the inter-
rater reliability to be reached. Other possible 
analyses can be done such as regression analy-
sis between the two raters.

7.3.9  Measurement Error

To allow measurement error estimation, research-
ers will need a longitudinal design among stable 
patients as for test-retest reliability estimation.

The Standard Error of Measurement (SEM), 
Smallest Detectable Change (SDC), or Limits of 
Agreement (LoA) are three possible indicators of 
measurement error for scores computed from 
QoL questionnaires.

The SEM equals to the square root of the error 
variance extracted from ANOVA analysis. Since 
this criterion is not easy to interpret, it can be 
used to estimate the individual SDC according to 
the following formula:

 SDC SEMind � � �1 96 2.  

The SDCind is the smallest within patient 
change interpreted as the “real change” above the 
measurement error, and at the statistical level of 
0.05 [21, 22].

The SDC at the group level (SDCgroup) can also 
be obtained as follows for a sample size of n 
patients [22]:

 
SDC

SDC
group

ind=
n  

The last possible representation of measure-
ment error is through LoA which are graphically 
represented through Bland-Altman plot [23]. 
This graph represents the difference of the two 
paired measurements against the mean of the two 
measurements. The LoA boundaries have to be 
determined a priori and the following parameters 
are generally chosen:
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LoA mean SDchange change� � �1 96.

 

Where:

• meanchange is the mean change between the two 
measurement times

• SDchange is the standard deviation of the change 
between the two measurement times

In this way, a change in scores within the LoA 
or smaller than SDCind can be attributed to mea-
surement error. To consider the agreement as 
positive, the SDC or LoA should be lower than 
the minimal important difference if available (see 
Sect. 7.5) [7].

Researchers should report measurement error 
estimations in complement to test-retest reliabil-
ity, which is not systematically done to date.

7.3.10  Responsiveness

The statistical analyses to determine the respon-
siveness of a QoL questionnaire will depend on 
the hypotheses formulated, the design, and the 
availability or not of a “gold standard.” In any 
case, hypotheses should be formulated at the time 
of the design of the study and before to do any 
statistical analysis, In order not to introduce any 
bias in the results and interpretation.

If a “gold standard” is available, the analysis 
will depend on the type of data collected. In case 
of dichotomous QoL instrument (and of course, 
dichotomous “gold standard”), the percentage of 
sensitivity and specificity should be analyzed. 
The sensitivity is the percentage of patients with 
a positive QoL outcome according to the ques-
tionnaire of interest and with a truly positive QoL 
level according to the gold standard. The sensi-
tivity is the percentage of patients with a negative 
QoL outcome according to the questionnaire of 
interest and with a truly negative QoL level 
according to the gold standard. The sensitivity 
and specificity should be as high as possible. For 
continuous scores, two types of analysis can be 
done. First, the correlation between the changes 
scores of both the QoL instrument of interest and 
the gold standard can be estimated. Second, the 
AUC can be estimated [18]. This AUC is done 

considering patients experiencing change 
between the two measurement times versus 
patients without change according to the gold 
standard. An AUC of at least 0.70 is considered to 
be satisfying [7].

In case of no available “gold standard,” 
researchers can either plan to compare:

• Change observed within the QoL question-
naire of interest before and after an 
intervention.

• Changes observed between defined groups of 
patients among the questionnaire of interest.

• Change observed between the QoL question-
naire of interest and another instrument 
assessed at the same measurement times. In 
that case, the second questionnaire should 
highlight sufficient evidence of validation.

For change observed within the QoL question-
naire of interest before and after an intervention, 
different indicators can be reported to quantify 
the amount of change or assess the statistical sig-
nificance of the results. The most widely used 
indicators are the Effect Size (ES) and the 
Standardized Response Mean (SRM). The ES 
equals to the mean change between the two mea-
surements divided by the standard deviation of 
the baseline. The SRM equals to the mean change 
between the two measurements divided by the 
standard deviation of the change between the two 
measurements. For both indicators, a coefficient 
of 0.20 or less is considered as a small amount of 
change, between 0.21 and 0.50 as a moderate 
change and over than 0.50 as a large amount of 
change [24]. The SRM is more often reported in 
publications than the ES. Researchers generally 
recommend to report the SRM instead of the ES.

Changes observed between defined known- 
groups of patients among the questionnaire of 
interest can be analyzed using an analysis of vari-
ance or other adapted analysis for multiple 
groups.

Changes observed between the QoL question-
naire of interest and other instrument assessed at 
the same measurement times can be analyzed 
using different statistical models. These models 
can involve an analysis of variance or a regres-
sion model on the scores depending on the type 
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of data modelized. In each case, the choice of the 
model should be justified and adapted to the sam-
ple size.

A summary of main statistical analyses used 
to assess psychometric properties are presented 
in Table 7.1.

7.4  Required Sample Size 
to Validate a QoL Scale

To ensure that the psychometric properties have 
been assessed with an enough precision, a vali-
dation study of a scale must be conducted with 
an appropriate sample size. As for any quantita-
tive study, we thus need to determine the sample 
size required to conduct the validation of a 
newly developed QoL questionnaire. However, 
a recent literature review highlighted that few 
studies justified the number of patients included 
to validate a patient-reported outcome question-
naire [25]. This review was not limited to cancer 
domain neither to QoL questionnaires, but it can 
suggest that an effort is still needed to improve 
the quality of QoL questionnaire validation 
studies.

The sample size required will depend on mul-
tiple parameters: the psychometric properties that 
we would like to assess, the statistical methods 
that will be used, the number of items that the 
scale contains, and the number of a priori QoL 
dimensions assessed. The sample size must also 
take into account the proportion of missing data 
expected.

The COSMIN initiative group proposed mini-
mum sample size requirement to consider the 
study as high quality [17]. These rules and thresh-
olds are very helpful and simple for the research-
ers to follow while designing their validation 
study. As example, the number of minimum sam-
ple size requirement for content validity is equal 
to 7 for qualitative studies and to 50 for quantita-
tive studies. For factor analyses to assess the 
structure of the questionnaire, at least 7 patients 
per item and a minimum of 100 patients have to 
be included. For Rasch family models, at least 
200 patients are required. For Cronbach’s alpha 
analysis, at least 100 patients are required. 

However, these minimum sample size require-
ments are not sufficient. A sample size estimation 
taking into account characteristics of the ques-
tionnaire and the parameters of the models 
applied is still needed. This estimation can most 
of the time be made on a dedicated sample size 
estimation software. A sample size can be esti-
mated through confidence interval of the estima-
tion. For example, using PASS (Power analysis & 
sample size) software, we obtained the following 
sample size for:

• Correlation Analysis:

When the estimate of Pearson’s product- 
moment correlation is 0.300, a sample size of 320 
produces a two-sided 95% confidence interval 
with a width equal to 0.200 [26].

• Cronbach’s Alpha:

Considering a dimension of 5 items, a sample 
of 348 subjects produces a two-sided 95% confi-
dence interval with a width of 0.100 when the 
estimated coefficient alpha is 0.700 [27].

Considering a dimension of 10 items, a sam-
ple of 309 subjects produces a two-sided 95% 
confidence interval with a width of 0.100 when 
the estimated coefficient alpha is 0.700.

• ICC:

Considering an ICC of 0.70 as interesting, 
with a two-sided 95% confidence interval with a 
width of 0.100, a random sample of 403 subjects 
is required with two assessment times [28].

7.5  Interpretability

The interpretability is also a crucial characteristic 
of a QoL questionnaire to interpret the results. 
However, it does not strictly belong to the psy-
chometric properties of a questionnaire. Since a 
confusion can exist in the terms involved in inter-
pretability, this characteristic is presented sepa-
rately in order to give some elements of 
interpretability. Indeed, the interpretability can 
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Table 7.1 Main statistical analyses and specific requirement for each psychometric property [17]. (Based on COSMIN)

Measurement 
property Statistical analysis Specific model

Specific conditions of 
use

Threshold to consider good 
measurement property or 
goodness of fit

Construct validity
Structural 
validity

Exploratory factor 
analysis

Varimax rotation (no 
correlation between 
dimensions)

No hypothesis on the 
underlying structure

Oblimin rotation 
(correlation between 
dimensions)

Confirmatory 
factor analysis

Hypotheses on the 
scale structure

RMSEA <0.06
CFI >0.95
Chi-square >0.05

Item response 
theory

Rasch model Dichotomous item RMSEA <0.06
CFI >0.95
Chi-square >0.05–
2.5 < item fit <2.5

Partial Credit Model Ordinal response 
scale

RMSEA <0.06
CFI >0.95
Chi-square >0.05–
2.5 < item fit <2.5

Convergent 
validity

Multitrait 
multimethod 
analysis

Correlation >0.30 with a 
priori related dimension

Divergent 
validity

Multitrait 
multimethod 
analysis

Correlation <0.30 with a 
priori unrelated dimension

Known-group 
validity

Mean difference 
in QoL scores

Continuous scores P-value <0.05

Criterion validity
Concurrent 
validity

Correlation 
analysis

Continuous scores Correlation ≥0.70

Area Under the 
ROC Curve 
(AUC)

Gold standard with 
dichotomous values

AUC ≥0.70

Predictive 
validity

Cox regression 
model

Time to event data P-value <0.05

Reliability
Internal 
consistency

Cronbach’s α 
coefficient

Multi-item scales α >0.70
Ordinal responses

Test-retest 
reliability

Intra-class 
coefficient (ICC)

Repeated measures 
on same subjects

ICC >0.70

Continuous scores
Weighted kappa Repeated measures 

on same subjects 
ordinal scale

Weighted kappa >0.70

Measurement 
error

Smallest 
Detectable 
Change (SDC)

Continuous scores SDC <minimal important 
difference

Limit of 
Agreement (LoA)

Continuous scores LoA <minimal important 
difference

(continued)
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be determined at the time of the validation of the 
questionnaire.

The interpretability has been defined as the 
degree to which one can assign qualitative mean-
ing that is, clinical or commonly understood con-
notations to an instrument’s quantitative scores or 
change in scores [1]. Different indicators can 
thus be useful to allow the interpretation of QoL 
questionnaires. The COSMIN and other indepen-
dent researchers recommend to report at least the 
following information:

• The norm values for reference population, 
using the mean and standard deviation indica-
tors at least. It could be useful also to report 
this information for specific subgroups of 
patients, for example, according to disease 
stage, age, gender, and the treatment phase 
(i.e., before and after treatment).

• The percentage of missing items and missing 
scores for the population studied.

• The percentage of floor and ceiling effects.
• The minimal important difference (MID).

The MID has been defined by Jaesckhe et al. as 
“smallest difference in score in the domain of 
interest which patients perceive as beneficial and 
which would mandate” [29]. The MID must be 
determined for each questionnaire and can be spe-
cific to the score, the population, and the direction 
of change for longitudinal data (i.e., improvement 
or deterioration). Moreover, this threshold can be 
determined for both individual- level change (e.g., 
responder threshold) and group-level change. The 
MID is useful to interpret the results of HRQoL 
data in terms of clinical relevance. It is also key 
information to determine a sample size estimation 
for any study using QoL as the primary endpoint.

Different methods exist to estimate the MID 
and responder threshold. They are generally sepa-

rated into two categories, namely, anchor-based 
methods and distribution-based methods. Anchor-
based methods used an external criterion to char-
acterize the patients’ change profile of QoL level. 
This “anchor” will allow to split the patients in dif-
ferent categories: patients presenting a priori a 
stable QoL level, a low improvement/deterioration 
of QoL, or a high improvement/deterioration of 
QoL. The anchor should have a clinical meaning. 
It could be the toxicity grading, the disease pro-
gression, or patients’ subjective judgment of QoL 
change. Recommendations are to use multiple 
anchors to compare the results. Anchor-based 
methods can be used either to estimate MID at the 
group-level change and the responder threshold 
for individual- level change. At the group-level 
change, one easy method to characterize the MID 
is to report the mean change between two mea-
surement times for patients experiencing a low 
QoL improvement/deterioration according to the 
anchor. At the individual-level change, the 
responder threshold could be obtained with the 
AUC under the ROC curve. Analysis will be done 
comparing patients experiencing low improve-
ment versus no change on the one hand, and 
patients experiencing low deterioration versus no 
change on the other hand. Distribution-based 
methods are used for group-level MID. They used 
the score distribution to characterize the MID. For 
example, a percentage of the standard deviation 
can be considered as the MID. The percentage the 
most widely used is 50% of the standard deviation 
of the score. Any change above this threshold will 
be considered as clinically significant. One advan-
tage of the distribution-based method is its sim-
plicity. It does not need an external criterion to 
characterize the patients’ change. However, the 
MID obtained are the same for both improvement 
and deterioration, while MID is often larger for 
improvement than for deterioration.

Table 7.1 (continued)

Measurement 
property Statistical analysis Specific model

Specific conditions of 
use

Threshold to consider good 
measurement property or 
goodness of fit

Responsiveness Effect sSize (ES) Continuous scores ES >0.20 for moderate 
amount of change

Standardized 
Response Mean 
(SRM)

Continuous scores SRM >0.20 for moderate 
amount of change
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The current recommendation is to combine 
both anchor- and distribution-based methods to 
estimate the MID [30]. As for all statistical analy-
sis, the MID should be determined with an appro-
priate sample size. However, most of studies 
published on MID used available data either from 
randomized clinical trials or observational cohort. 
Moreover, due to the complexity of MID deter-
mination, we recommend to pursue the researches 
on MID even for questionnaires with existing 
MID thresholds. A meta-analysis could then be 
done like it was already explored for EORTC 
QLQ-C30 questionnaire [31, 32].

7.6  Conclusion

The validation of the psychometric properties of 
a QoL questionnaire is a very long process that 
should be done rigorously in order to be confi-
dent on the QoL results. Researchers should be 
aware of the difficulty of the process in which 
they are engaging before to develop a new QoL 
questionnaire. Due to this complexity, it is impor-
tant to justify the necessity to develop and vali-
date a new QoL questionnaire. This chapter could 
then be a support for researchers in order not to 
forget any important property to validate. It pro-
vides also recommendations for main statistical 
methods to apply with an appropriate sample 
size. We encourage researchers to follow the 
COSMIN checklist for designing a validation 
study to ensure a high-quality validation study. 
Finally, one validation study is often not enough 
to collect sufficient information on the psycho-
metric properties of a questionnaire. It is impor-
tant to continue to explore the validity of available 
questionnaires through additional researchers.

7.7  Questions That Can Be Used 
for Learning/Testing

• Once developing a QoL questionnaire, we 
need to find a balance between exhaustiveness 
and redundancy. What could be the conse-
quence of redundant items? In contrast, what 
could be the consequence of missing impor-
tant information for the target construct?

• When determining the structure of the scale, 
the objective is to separate the items per 
dimension. Thus, one item should assess a 
single QoL domain. What could be the conse-
quence of the overlap of items between sev-
eral dimensions?

• The Cronbach’s alpha coefficient was calcu-
lated on an entire questionnaire which con-
tains 50 questions. A value of 0.90 was 
obtained and the researcher concludes that the 
internal consistency is very high. The 
researcher also concludes that a unidimen-
sional model can be retained with the estima-
tion of the single summary score. Is this a 
good interpretation?

• A QoL questionnaire was originally devel-
oped in an English-speaking country. A four- 
factor structure was retained according to a 
CFA. The use of the CFA was justified by the 
researchers according to the a priori domains 
explored. This scale was then adapted in 
Spanish. Researchers used an EFA to explore 
the scale structure and found a five factors 
structure. Indeed, the fifth factor is not the 
result of a split of one factor of the original 
English version. What could be the conse-
quence for the use of the questionnaire in an 
international study involving both English and 
Spanish countries?

7.8  A Topic for Discussion That 
Can Be Used in Teaching

Validation of the psychometric properties of a 
QoL questionnaire is an important and long pro-
cess. Different psychometric properties need to be 
studied which requires data collected in a longitu-
dinal design. In general, at least 5 years of research 
are needed between the proposal of questionnaire 
development and the final validated questionnaire. 
This very long process does not match with the 
dynamic of treatments research in many cancer 
sites. In fact, questionnaires developed to assess 
symptoms for patients receiving chemotherapy or 
radiotherapy and their impact on patients’ QoL are 
probability not adapt to patients receiving new 
treatment strategies, including targeted therapy 
and immunotherapy. Therefore, researchers should 
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rethink and probably adapt the process of ques-
tionnaire development and validation. Computer 
Adaptive Testing (CAT) was recently developed in 
oncology in order to optimize the QoL assessment. 
Using a CAT, patients will complete items from an 
item bank. Each patient will complete a selection 
of the items, chosen according to the responses 
provided to previous items. The selection is thus 
adapted to the patient, reflecting the individual 
QoL’s assessment. As for classical “static” ques-
tionnaires, the psychometric properties of the CAT 
need to be assessed. However, this personalized 
process of QoL assessment could be more adapted 
to the area of precision medicine.

7.9  Further Reading List

This chapter presents a summary of psychomet-
ric properties and statistical considerations for 
QoL questionnaire validation. However, we 
invite interested readers who need more details to 
read the following books:

• For complements on scale development: 
Streiner DL, Norman GR, Cairney J. Health 
measurement scales: a practical guide to their 
development and use. Oxford University 
Press; 2015.

• For more details on measurement properties 
and statistical methods for QoL questionnaire: 
Fayers PM, Machin D.  Quality of life: the 
assessment, analysis and reporting of patient- 
reported outcomes. Wiley; 2015.

• For more details on IRT models: de Ayala 
RJ. The theory and practice of item response 
theory. Guilford Press; 2013.

7.10  Research in Context

The Expanded Prostate Cancer Index 
Composite (EPIC) questionnaire was ini-
tially developed in English language to 
assess QoL and symptoms of patients with 
prostate cancer [33]. In order to use it in 
non-English-speaking countries, it is nec-

essary to adapt it to the language of interest 
and to validate the psychometric properties 
of the new questionnaire. Here, a brief 
summary of the French validation of the 
EPIC questionnaire is presented [34].

This questionnaire contains 50 items 
allowing to assess 4 domains of QoL 
according to the original English valida-
tion, namely, the urinary, bowel, sexual, 
and hormonal domains. Each domain is 
separated into function and bother 
subscales.

For this French validation, 215 patients 
were included: 90 in a cured group to assess 
test-retest reliability and 125 in a treatment 
group to assess responsiveness. Patients 
completed twice the questionnaire: at 
inclusion (T1) and 2 weeks later (T2) for 
cured group; at inclusion (T1), correspond-
ing to the diagnosis and before the initia-
tion of treatment, and at the end of the 
treatment (T2) for the treatment group.

The structural validity was assessed 
using exploratory factor analysis. The same 
structure and decomposition as for the 
original version were obtained. Both inter-
nal consistency and test-retest reliability 
components of the reliability domain were 
explored. Analyses were done for each 
domain and subscale. Internal consistency 
was explored using Cronbach’s alpha coef-
ficient at T1. Test-retest reliability was 
explored using both assessment times 
among patients of the cured group with 
ICC. A description of QoL scores for the 
four domains at baseline as well as percent-
age of floor and ceiling effects as elements 
of interpretability are reported along with 
statistics of reliability (Table 7.2). Clearly, 
the Cronbach’s alpha is over 0.70 for all 
domains except the sexual domain 
(α  =  0.61). No confidence interval is 
reported to estimate the precision of the 
estimation. The ICC was also over the 
threshold of 0.70 for all domains reflecting 
a good test-retest reliability. Unfortunately, 
the measurement error was not reported to 
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8.1  Introduction

The word ‘patient’ originates from Latin word 
‘patiens’. Google search of origins of the word 
‘patient’ is accompanied by adjectives such as 
long-suffering, tolerant, unyielding, experienc-

ing, stubborn, endured, among others, words that 
are offensive, derogatory, and inaccurate reflec-
tion of a person who seeks care. Over time, the 
word ‘patient’ is falling out of context, and the 
use of people-first language is encouraged in 
clinical practice and research, for example, peo-
ple living with HIV, person post-stroke, etc. 
People-first language is positive, dignified, 
humanizing, and respectful to the individual. The 
first usage for people-first language was by 
Beatrice Wright in her book Physical Disability: 
A Psychological Approach [1]. Over time the 
people-first language entered into healthcare 
practice and research. The biggest boost to the 
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use of people-first language was following 
Denver Principles in 1983 that used ‘People With 
AIDS’ [2]. Other terms that are frequently used 
are ‘client’, ‘user’, ‘healthcare receiver (in con-
trast to healthcare providers)’, ‘health seeker’, 
‘consumer’, and in research ‘subject’ or ‘partici-
pant’. The term ‘patient’ is now considered an 
umbrella term inclusive of individuals with per-
sonal experience of a health issue and informal 
caregivers, including family and friends. The 
term is extended to include members of key 
groups or communities affected by a given health 
issue [3]. For the purpose of this chapter, we will 
use the term patient to reflect a collective group 
of individuals who use healthcare services.

The transformation of healthcare models has 
conceptualized by Karazivan and colleagues 
(Fig.  8.1). The paternalist approach has minimal 
patient involvement and is centered around the 
healthcare provider. The patient-centered approach 
moves the patient from the periphery to the central 
and now is the main focus of the care plan. The 
modern approach to treatment is the patient-as-
partner approach, where the patient is part of the 
healthcare team and decision-making process [4, 5].

The role of patient and patient as a source of 
information has become critical in modern medi-
cine. The role of the patient has moved from 
‘something that is done to it’ to ‘something done 
for it, by it’. The transformation of this approach 
has become vital in almost all fields of clinical 
practice and research. It would be almost impos-

sible and possibly unethical to develop a tool, test 
an outcome measure, or treatment without the 
direct involvement of patients and their caregivers 
in the process. The national health agencies such 
as the Food and Drug Administration [6] and the 
European Medicines Agency [7] have been trans-
formative in helping a patient become a central 
member of the healthcare system [6, 8, 9].

This chapter will enable readers to be familiar 
with (a) sources of data; (b) health outcomes; (c) 
technologies for telehealth; and (d) social media 
as a technology.

8.2  Sources of Data

Where does the data come from? The data in 
health statistics come from the patient, or interac-
tion of the patient with other people, or utiliza-
tion of resources such as healthcare services. 
Patient data are typically collected for two main 
purposes: clinical decision-making and research. 
For either purposes, data is either collected 
directly from the ‘body’, for example, vital signs 
and imaging, or asked the person to reflect and 
report on their health or their experience, for 
example, symptoms, mental health, access to 
hospital building, or an attitude of the healthcare 
provider. Till now data is primarily collected for 
purposes to make a clinical decision or answer a 
research question often leaving patients out of the 
process to make these decisions. However, there 

Fig. 8.1 The patients’ care models (Adapted from Comité sur les pratiques collaboratives et la formation interprofes-
sionnelle, 2013 [25]). Used with permission from Longwoods Publishing Corporation [26]
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is a slow but definite movement toward making 
patient’s own data accessible to them and engage 
them in participatory data analysis [10]. From the 
patient’s perspective, data on health is not only 
for identifying trends suggestive of change in 
health status or function but also for comparing 
their health over time, monitoring, and perhaps 
establishing goals to improve behavior. Not all 
data collected is for the purpose of decision- 
making or initiating treatment. Several online 
and mobile applications are created to make a 
patient’s own data accessible and interpretable 
and engage different data visualization 
 technologies. For example, Hsieh and colleagues 
developed LifeStreams, a modular sense-making 
toolset to identify important patterns from every-
day life using integrated analysis [7].

8.3  Health Outcomes

Quality of life (QOL) is a multidimensional con-
struct and has many dimensions (or facets) such 
as material comforts, safety, relationship, learn-
ing, creative expression, participation in social 
and public affairs, leisure, help others, and more. 
The health-related quality of life (HRQL) is 
embedded in QOL. The literature suggests QOL 
to be a subjective construct that evolves over a 
period and is different across people and geo-
graphical regions. One could consider QOL as a 
valuation or perception of the difference between 
what one can actually do and what one wishes to 
do. HRQL are those aspects that are within the 
purview of the healthcare system to treat, man-
age, or support. HRQL typically covers physical, 
functional, emotional, and social well-being.

Patient-reported outcome [8] is a measure-
ment of any aspect of a patient’s health condition 
that comes directly from the patient, without 
interpretation of the patient’s response by a clini-
cian or anyone else [8, 11, 12]. PRO captures 
symptoms such as pain severity, fatigue, and nau-
sea, functional status such as physical function 
like walking difficult or psychology function 
such as mood, satisfaction with treatment, or 
adherence to medications. In other words, con-
structs that measure ‘difficulty’ are captured 
using PRO as only the person themselves can say 
how difficult an activity is. In addition to collect-

ing  information on patient’e health status, data 
can also  capture information  about patients’ 
interaction with the care services and their expe-
riences with healthcare professionals. These type 
of data reflects  patient’s experiences, satisfac-
tion,  perspectives, needs, and priorities. PROs 
that capture patients’ experience with healthcare 
services and delivery are called patient-reported 
experience measures [13] which will be dis-
cussed later in the chapter.

A PRO can be captured by self-report or by 
interview, provided that the interviewer records 
only the patient’s response and does not interpret 
responses. Clinically reported outcomes or 
ClinROs are reports coming from a trained health-
care professional regarding their interpretation of 
signs or behaviors that can be observed related to a 
patient’s disease or condition, for example, the 
expanded Disability Status Scale. The observer-
reported outcomes or ObsROs are assessments of 
observable signs, events, or behaviors related to a 
patient’s health condition as reported by individu-
als who observe the patient in daily life, like par-
ents or caregivers. Performance outcomes or 
PerfOs are measurements collected when a patient 
is asked to complete a well-defined, repeatable, 
and standardized task such as a 6-min walk test. 
Mayo et al. have linked different sources of infor-
mation as shown in Fig. 8.2 [14].

Table 8.1 shows the different constructs and the 
optimal source of information that is captured. PRO 
data is collected for two main purposes: research 
and clinical care. PRO data collected to guide clini-
cal care have several advantages such as improve 
the quality of care, reduce healthcare expenditure, 
early detection of change in patient health status or 
well-being, guide treatment-related decision–mak-
ing, and improve overall quality of life and patient 
satisfaction [15, 16]. In spite of several advantages, 
routine data collection for PROs is challenge due to 
technological and logistical limitations. Apart from 
the fact the PRO measures used to collect data dur-
ing routine clinical visits should be psychometri-
cally robust, actionable, and interpretable, the 
methods to collect data should be done with user-
friendly technologies, be short and time-efficient, 
and be cost-effective and other systemic issues such 
as lack of time, personnel, and infrastructure. PRO 
data collected for research purposes is detailed but 
tends to be a very costly affair.

8 Using New Technologies in Quality of Life Assessment
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Clinical outcome assessments (COAs) are a mix 
of PROs, ClinROs, ObsROs, and PerfOs and form 
primary or secondary endpoints in a therapeutic 
clinical trial as required by the US Food and Drug 
Administration (US-FDA) [17]. Collecting PRO 
information has moved from traditional approach 
based on paper-and-pencil to using technologies 
such as electronic PROs (ePROs). Several studies 

have highlighted challenges with paper-and-pencil 
method of data collections, mainly unreadable, 
missing, illogical, or faulty useable data [18]. 
ePROs system of data collection could be expensive 
at first due to cost incurred for trained personnel, 
devices, software, and data storage, but in long 
term, ePRO is cost- effective. Studies have shown 
that data collected using electronic platforms tends 

Fig. 8.2 Suggested linkages between sources of outcome 
information [14]. ClinRO, Clinician-reported outcome; 
ObsRO, observer-reported outcome; PerfO, performance-
reported outcome; PRO, patient-reported outcome; 
ProxRO, proxy-reported outcome; SRO, self-report out-
come; TechO, technology-reported outcome. (Reprinted 

from Journal of Clinical Epidemiology, Vol. 89, Nancy E. 
Mayo, Sabrina Figueiredo, Sara Ahmed, & Susan J. 
Bartlett, Montreal Accord on Patient-Reported Outcomes 
(PROs) use series – Paper 2: terminology proposed to 
measure what matters in health, p. 119–124, Copyright 
2017, with permission from Elsevier)

Table 8.1 Taxonomy and concepts of health outcomes assessed according to source of information [14]. (Reprinted 
from Journal of Clinical Epidemiology, Vol. 89, Nancy E. Mayo, Sabrina Figueiredo, Sara Ahmed, & Susan J. Bartlett, 
Montreal Accord on Patient-Reported Outcomes (PROs) use series – Paper 2: terminology proposed to measure what 
matters in health, p. 119–124, Copyright 2017, with permission from Elsevier)

Outcome

Patient-reported 
outcome (PRO)

Non-PRO

Self-reported 
outcome (SRO)

Observer/proxy- 
reported outcome 
(ObsRO/ProxRO)

Clinician/performance/
technology-reported outcome 
(ClinRO/PerfO/TechO)

Biological 
parameters

Laboratory test or image 
(TechO)

Symptoms Intensity, 
impact, bother

Frequency, 
duration

Frequency, duration

Physical 
impairments

Physical 
appearance, 
mobility, 
movements

Physical appearance, 
mobility, movements

Physical examination 
(ClinRO); performance 
(PerfO)

Cognitive 
impairments

Type, frequency, 
impact, change

Behavior Performance (PerfO)

Function: 
activity, 
participation

Difficulty, 
satisfaction

Limitation, 
restriction

Limitation, restriction Performance (PerfO)

Health Perception Health status (ClinRO. PerfO; 
TechO)

Quality of life Perception
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to complete, with little to no errors, less administra-
tive challenges, increased patient engagement, and 
therefore higher completion rates [19].

Computerized uses of PROs assessment 
address many of the challenges encountered dur-
ing routine clinical data collection. Computerized 
adaptive testing (CAT) uses PRO based on item 
response theory (see also Chap. 9, this volume). 
Technologies to capture PRO data include interac-
tive voice response [20], laptop, computers, tablets 
with touch-screen features, online platforms such 
as REDCap, DATSTAT, HealthMeasures, Epic, 
CODE Technology, and several other Web-based 
surveys. Tablets and smart phones are the most fre-
quently used devices to collect PRO data because 
of the ease to carry and reach to people with lim-
ited strength or mobility.

For people seeking services, survival and return 
to optimal function alone are not sufficient. The 
health outcomes are directly impacted by the ser-
vice patients and their family members receive. 
The experience of the patients and their families 
with healthcare services and delivery is also 
important. This includes interactions with health-
care providers such as doctors, nurses, pharma-
cists, or other staff. The feedback from the patients 
helps identify gaps in the care. The aspect of 
patient experience has been increasingly reported 
in research but also regularly assessed as a part of 
quality assurance and monitor performance. The 
concept of patient experience and satisfaction are 
used interchangeably but are not the same. The 
term patient satisfaction is the extent to which 
patient’s expectations are met and therefore an 

individual-level parameter. Two people receiving 
exactly the same service may still have a vastly 
different expectations and therefore satisfaction.

Some countries and government collect informa-
tion on patient experience through national survey. 
AHRQ’s Consumer Assessment of Healthcare 
Providers and Systems (CAHPS) is one such tool 
that is widely used by the organizations to assess the 
patient-centeredness of the care. The CAHPS 
Cancer survey is implemented in outpatient and 
inpatient settings such as community oncology prac-
tices, cancer centers at community hospitals and at 
tertiary care teaching hospitals. The survey covers 
radiation and medical oncology and cancer surgery.

Patient experience of healthcare services and 
interaction with healthcare providers and staff 
could be collected from social media website. This 
data could be collected to capture information on 
patient interaction with the healthcare system and 
personnel. A PubMed search for popular social 
media website Yelp in April 2021 showed increase 
in number of articles that use data from social 
media to study experiences (Fig. 8.3).

8.4  Technologies for Telehealth

The Health Resources and Services Administration 
(HRSA) of the US Department of Health and Human 
Services defines telehealth as the use of electronic 
information and telecommunications technologies to 
support and promote long-distance clinical health 
care, patient and professional health-related educa-
tion, public health, and health administration. 

Fig. 8.3 Trend in number of articles published on PubMed that used ‘Yelp’ social media as a source of information
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Technologies include videoconferencing, the inter-
net, store- and- forward imaging, streaming media, 
and terrestrial and wireless communications. In the 
era of COVID-19 pandemic, there has been a rapid 
surge in different technologies to support, monitor, 
track, and connect with patients. Use of internet- 
based technologies for delivery of health services 
through an online environment requires patient focus, 
participation, and empowerment to take charge of 
one’s health [21]. The telehealth applications are 
grouped into four major classes of technologies.

• Live (synchronous). There are several different 
definitions proposed, three of the most frequent 
ones are the one by US Department of Veterans 
Affairs [6] which states synchronous telemedi-
cine requires the presence of both parties at the 
same time and a communication link between 
them that allows a real-time interaction to take 
place. The second one proposed by the 
American Telemedicine Association (ATA) 
according to which synchronous telemedicine 
is interactive video connections that transmit 
information in both directions during the same 
time period, and third by the University of 
Miami (UM) Miller School of Medicine defini-
tion that real-time telehealth sessions are live 
and interactive and frequently use video-con-
ferencing technologies. Often, special tele-
health-enabled instruments, such as a video 
otoscope or an electronic stethoscope, are oper-
ated by a nurse or technician at the consulting 
provider’s direction to remotely perform a 
physical examination. The underlying features 
of synchronous include a two- way real-time 
communication between the patient and the 
care provider, for example, videoconferencing.

• Store-and-forward (asynchronous) is defined 
by the Office of the National Coordinator for 
Health Information Technology where there is 
transfer of patient-related information such as 
history to a health practitioner. In this mode of 
communication, the data transfer does not 
occur simultaneously.

• Remote patient monitoring (RPM): the use of 
connected electronic tools to record personal 
health and medical data in one location for 
review by a provider in another location, usu-
ally at a different time.

• vMobile health (mHealth) where mass distribu-
tion of health care and public health information 
is passed through electronic interfaces such as 
mobile devices. The information could include 
general educational information, targeted texts, 
and notifications about disease outbreaks.

8.5  Social Media as a Technology

Traditional recruitment strategies involve print 
media such as flyers, newspaper advertisements, 
posters in hospitals and clinics, pamphlets, mass 
media such as television or radio announcements, 
etc. These strategies of patient recruitment have a 
relatively modest success in meeting the recruit-
ment targets. Both the print and mass media as 
recruitment strategies are expensive and the print 
media specifically could have limited reach with 
respect to the geographical areas. Use of social 
media as an additional source to traditional meth-
ods of patient recruitment for clinical research is 
relatively new. The two methods of recruitment, 
social media review (SMR) and social media lis-
tening (SML), are the most popular way to recruit 
participants. There are several advantages to using 
social media for recruitment. The use of social 
media reduces recruitment times and screening 
failure rates and increases meeting recruitment tar-
gets and is a cost-saving approach in an already 
expensive clinical research [22]. The use of social 
media as a recruitment strategy is especially suc-
cessful when conducting research in rare health 
conditions as social media can help disseminate 
information and reach necessary numbers that 
would not be possible using traditional approaches.

The US Centers for Disease Control and 
Prevention (CDC) describes social media as “tools 
to disseminate health messages” and “expand reach, 
foster engagement and increase access” to health 
messages [23]. Social media platform includes 
social networks such as Facebook, Blogs, 
Microblogging like Twitter, and media creation plat-
forms such as Wikipedia, YouTube, Podcasts, etc. 
Several classifications are reported in the literature, 
for example, general purpose online social networks 
such as Facebook, Twitter, and virtual health com-
munities such as Inspire (https://www.inspire.com) 
or ask-a- doctor (http://mdtalks.com/) [24]. Each has 
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advantages and disadvantages such as accessibility, 
participations, richness, and others. Social media has 
also been used to capture information on experi-
ences with the healthcare providers and health ser-
vices delivery. This information is used by people to 
select their site or physician for care. Increasingly, 
people are writing about their experiences online 
and this rich source of information tapped into as a 
quality measure of the institutions.

8.6  Conclusion

There is a need to acknowledge the increasing cen-
tral role of patient in clinical care and research. All 
stakeholders involved in healthcare pathways and 
research teams should involve patient in the process 
early-on. Increasingly, various technologies and 
online platforms are available to collect patient-
reported outcomes. Within the context of ongoing 
pandemic, various new and existing online platforms 
are renewed to deliver healthcare services to patients, 
and social media is gaining popularity as a source of 
patient information. How these sources guide future 
healthcare decisions remains to be seen.

8.7  Questions That Can Be Used 
for Learning/Testing

• What are PROs? Difference between PROs 
and PROMs?

• What are different sources of information and 
how they complement each other?

• What are the most common ways to collect 
PROs information and can you state a few 
advantages and disadvantages?

8.8  A Topic for Discussion That 
Can Be Used in Teaching

• Can you reflect back on the time when you 
received any healthcare service, and share 
your experience on how you were addressed 

by the hospital staff/nurses/physician/recep-
tionist, etc.? What do you think of that encoun-
ter? Is there something you would have liked 
to hear or done differently?

• What are challenges in collecting PROs using 
technologies?

• Can you think of any factors, patient or tech-
nology that could affect how PROs data is 
collected?

• How would be introduce a person to PROs?
• What are ethical/privacy issues when using 

social media as a source of information?

8.9  Further Reading List

The following list presents literature that 
extends the contents of this chapter. Readers 
looking for in-depth information and further 
material are advised to consult the following 
sources.

 1. Guidance for Industry Patient-Reported 
Outcome Measures: Use in Medical 
Product Development to Support Labeling 
Claims.

 2. Measurement in Medicine: A Practice 
Guide: Henrica C.  W. de Vet, Caroline 
B.  Terwee, Lidwine B.  Mokkink, Dirk 
L.  Knol VU University Medical Center, 
Amsterdam.

 3. Developing a Valid Patient-Reported Outcome 
Measure: NE Rothrock, KA Kaiser, and D 
Cella.

 4. Patient-Reported Outcomes (Pros) and 
Patient-Reported Outcome Measures 
(Proms): Theresa Weldring and Sheree 
M.S. Smith.

 5. The COSMIN checklist for evaluating the 
methodological quality of studies on measure-
ment properties: A clarification of its content 
Lidwine B Mokkink, Caroline B Terwee, Dirk 
L Knol, Paul W Stratford, Jordi Alonso, 
Donald L Patrick, Lex M Bouter & Henrica 
CW de Vet.
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9.1  Introduction

There are many different domains of health that 
are affected by cancer and its treatment [1]. Some 
of those constructs, for example, psychosocial 
well-being, fatigue, and depression, cannot be 
quantified by standard medical investigations. 
These are referred to as latent constructs and are 
typically measured using validated question-
naires known as patient-reported outcome mea-
sures (PROMs). A typical PROM contains a 
series of items (questions), usually between 10 
and 30, to which a patient must respond. The 
responses to the items are summed to produce a 
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score indicating the level of the latent construct 
that the patient has.

There has been increasing interest in the use 
of PROMs as tools to measure outcomes that are 
important to patients in clinical practice and 
research. In clinical practice, PROMs can be used 
to assess and monitor symptoms and identify 
early clinical deterioration. When used to moni-
tor disease progression in patients with metastatic 
solid organ tumors, for example, remote symp-
tom monitoring with PROMs is associated with 
decreased symptom burden, fewer acute hospital 
attendances, and improved survival [2, 3]. 
Patient-reported outcome measures are fre-
quently used as primary outcome measures in 
clinical trials and to support pharmaceutical 
licensing and clinical commissioning [4].

There are a vast number of latent constructs 
that can be measured using PROMs, and patients 
are often asked to complete multiple question-
naires at individual time points. This has led to 
concerns about increasing patient burden by ask-
ing too many items. Response burden can nega-
tively affect the quality of PROM data, for 
example, when response fatigue reduces a partici-
pant’s motivation and concentration or overall 
response rate. This might be particularly impor-
tant in cancer, where disease and symptom sever-
ity could directly relate to a respondent’s ability to 
complete burdensome questionnaires. In this case, 
significant bias can result from missing data [5].

Because PROMs are carefully designed to 
produce accurate measurements, it is typically 
not possible to just omit items from the question-
naire in order to reduce burden. This could impact 
the accuracy and reliability of results. However, 
there are techniques which can be used to reduce 
the length of questionnaires while maintaining 
the accuracy of the scores they produce. One 
such technique is known as computerized adap-
tive testing (CAT). Computerized adaptive test-
ing refers to a process by which a computer 
algorithm iteratively selects only the most rele-
vant and informative items for the patient to 
respond to, based on the responses they have 
already provided [6].

It is possible to apply CAT to any question-
naire that has been built or validated with modern 

psychometric theory. This can substantially 
reduce the length of questionnaires without 
affecting the validity of the scores that they pro-
duce. In this chapter, we will introduce the prin-
ciples of modern psychometrics and CAT and 
describe how these are being applied to measure 
latent constructs in cancer.

This chapter will enable readers to: (a) under-
stand the advantages of modern test theory over 
classical test theory; (b) understand the principles 
of computerized adaptive testing; and (c) describe 
examples of computerized adaptive tests used to 
measure quality of life in cancer.

9.2  Modern Test Theory

Psychometrics can be divided into two para-
digms: classical test theory and modern test 
theory. Classical test theory was developed at 
the turn of the twentieth century by researchers 
including Charles Spearman and Lee Cronbach 
and relies on correlational statistics to provide 
evidence of questionnaire validity and reliabil-
ity [7]. These analyses are versatile and straight-
forward to conduct and understand, but they 
only indicate psychometric performance at the 
level of the whole questionnaire (and not the 
individual items).

Modern test theory has two major advan-
tages to classical test theory. First, modern test 
theory provides interval-level measurement (as 
opposed to ordinal measurement) [8, 9]. This 
means that latent constructs can be measured 
across a continuum with equidistant gradua-
tions (i.e., the difference between a score of 45 
and 50 is exactly equal to the difference 
between a score of 50 and 55). This is not the 
case in ordinal, classical test theory PROMs. 
Second, modern test theory measures latent 
constructs probabilistically, at the item level. 
This means individual scores can be presented 
within a confidence interval (based on their 
standard error of measurement), and two 
respondents’ scores can be compared even 
where they have answered different items from 
the same questionnaire [6]. This principle is 
fundamental to CAT.
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9.3  Assumptions 
of Psychometric Models

Most modern test theory models assume that the 
chance of endorsing a particular item response 
relates only to the level of a single measured 
latent construct and the properties (parameters) 
of that item.

One key aspect of this assumption is unidi-
mensionality.  Questionnaires are described as 
unidimensional if each item measures the same 
latent construct and multidimensional where dif-
ferent items measure different constructs. If item 
responses from a multidimensional questionnaire 
are summed to give an overall measurement, it 
can be difficult to understand exactly what that 
measurement represents. For example, if a ques-
tionnaire combined items about nausea and 
fatigue, a mid-range score could be achieved with 
a high level of nausea and low level of fatigue, a 
high level of fatigue and a low level of nausea, or 
a moderate level of both constructs. Psychometric 
models generally assume unidimensionality and 
aim to measure each construct on its own scale. 
Several statistical methods have been described 
for assessing dimensionality. These include fac-
tor analysis [10], principal component analysis 
[11], and Mokken analysis [12].

Another important assumption is measure-
ment invariance across different patient groups. 
In other words, the items must behave in the same 
way, regardless of differences in sample sex, age, 
culture, or clinical phenotype. When items do not 
exhibit measurement invariance, it is known as 
differential item functioning (DIF) [13]. One 
common illustration of DIF is an item about tear-
fulness in a questionnaire about depression—
respondents who identify as male typically report 
tearfulness at higher levels of depression than 
respondents who identify as female. Another 
example might be asking whether someone needs 
assistance to use the toilet in a PROM that mea-
sures physical functioning. In this case, respon-
dents will answer differently depending on 
whether they use squat toilets or western toilets.

Responses to different items in a unidimen-
sional questionnaire should only correlate 
because they measure the same latent construct. 

The responses to one item must not be contingent 
on the responses to another, and two items should 
not be related by any reason other than that they 
measure the same construct. This can be assessed 
by measuring the residual covariance of item 
responses. This is the covariance that exists 
between the responses to two items, after 
accounting for the covariance that exists due to 
the latent construct. The term local dependence 
(LD) is used to describe item responses that share 
a high residual covariance, and this is typically 
measured using Yen’s Q3 statistic [14]. Items that 
demonstrate LD may be very similar, dependent 
on each other, or unintendedly measuring a sec-
ond latent construct. A high degree of LD will 
spuriously inflate reliability statistics.

9.4  Measurement Along a Linear 
Continuum

When thinking about information derived from 
modern test theory, it is useful to consider the 
latent construct as existing on a continuum span-
ning from the lowest to the highest possible 
amount of that construct. To aid our understand-
ing, we could give values to the extreme poles of 
this continuum—0 to the lowest value and 100 to 
the highest. Consider a continuum of cognitive 
ability (Fig. 9.1).

Cognitive ability, like all abstract constructs 
which can be measured using PROMs, exists on 
a continuum from the lowest possible ability to 
the greatest. Modern test theory will allow 
researchers to know the level of the underlying 
continuum that the questionnaire can accurately 
measure, illustrated by (a) in Fig.  9.1. 
Additionally, modern test theory will describe the 
level of cognitive ability that the individual item 
measures (shown by (b) in Fig.  9.1). Finally, 
modern test theory analyses will generate an esti-
mate of the cognitive ability of the individual that 
has completed the questionnaire. So, we may 
know that the questionnaire we have is very good 
at measuring people in the range of 10–70 on our 
hypothetical continuum of cognitive ability (a), a 
single question from that assessment may excel 
at measuring small differences between people in 
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the 20–30 range (b), and an individual that we 
have assessed using the PROM may have a cog-
nitive ability of 56.5 (c).

An optimal PROM would assess the latent 
construct across a broad range of the continuum 
as well as providing high sensitivity to detect 
small changes for individuals. This provides a 
difficult challenge—how do we create an instru-
ment that is both broad and sensitive, without 
creating questionnaires that are too long and bur-
densome? Computerized adaptive testing is a 
technique which can create dynamic, individual-
ized assessments by iteratively selecting the most 
relevant items to administer based on estimates 
of the level of the underlying construct.

9.5  Computerized Adaptive 
Testing

Computerized adaptive testing algorithms com-
prise a minimum of three parts: score calculation, 
item selection, and a stopping rule. Each time the 
respondent answers an item, their score is calcu-
lated based on their response and the item proper-
ties described by modern test theory. Scores are 
recalculated with increasing confidence (decreas-
ing measurement error), each time an item is 
answered. Items are selected based on their abil-
ity to measure small differences in the area of the 
continuum where the respondent is expected to 
lie, based on their score so far. In the case of the 
first item, this can be selected based on its ability 
to measure sensitively in the part of the contin-
uum where most respondents are expected to fall. 
The process of item selection and score calcula-
tion continues iteratively until a stopping rule is 

met. This could be a prespecified number of 
items, a time limit, an acceptable measurement 
error, or a combination thereof [15].

Compared to standard fixed-length PROMs, 
CAT performs exceptionally well both in improv-
ing the accuracy of these assessments and by sub-
stantially reducing the number of questions 
needed to be asked. It is not uncommon for 
assessments using CAT to be more than 50% 
shorter than the full-length assessment [16]. The 
use of CAT means that a large bank of items that 
cover the breadth of a continuum can be devel-
oped, but only those relevant to a respondent are 
administered. This approach can deliver board, 
sensitive, low burden assessment.

There are several software options for admin-
istering CAT.  These include two open-source 
tools which can be used for free—Concerto [17] 
and mirtCAT [18]. Both tools utilize the R 
Statistical programming language. They can be 
used to administer any CAT assessment with a 
range of options for altering the graphical layout 
of the PROM and, in the case of Concerto, create 
individualized feedback reports and interoperate 
with electronic health records.

9.5.1  Computerized Adaptive 
Testing in Cancer

Arguably, the most well-known initiative to 
deploy CAT in clinical practice and research has 
been the Patient Reported Outcomes 
Measurement Information System (PROMIS), 
which has received over $30 million in funding 
from the National Institutes of Health [19]. The 
PROMIS system uses large banks of items that 
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Greatest ability

c.) Cognitive ability of an individual
b.) Measurable range of a single question

a.) Measurable range of an entire questionnaire

75 100

Fig. 9.1 A continuum of cognitive ability with the information available to researchers who have calibrated a question-
naire using modern test theory
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have been calibrated using modern test theory. 
The most appropriate items for an individual are 
selected using CAT. These assessments continue 
until a prespecified measurement error has been 
reached or until 12 items have been administered 
(whichever comes first). Results are presented as 
standardized T scores, usually with reference to 
population norms. PROMIS CAT assessments 
are available for a wide range of latent constructs 
relevant to cancer, including depression, anxiety, 
fatigue, cognitive function, and physical 
function.

The European Organisation for Research and 
Treatment of Cancer (EORTC) working group is 
also aiming to harness the potential of CAT to 
measure quality of life in cancer (see also Chap. 
5, this volume). The EORTC-QLQ-30 is one of 
the most commonly used, multidimensional, 
quality of life measures for cancer [20]. It con-
tains 30 items measuring 15 latent constructs. 
The EORTC working group has developed item 
banks for each of these domains (262 items in 
total) to be administered as CAT assessments. At 
the time of writing, these instruments are in the 
final stages of development.

There have also been initiatives to develop 
disease-specific CAT assessments in cancer. For 
example, the BREAST-Q Breast Cancer module 
contains a number of questionnaires to measure 
latent constructs that are considered important to 
those undergoing treatment for breast cancer 
(e.g., cancer worry, sexual function, and satisfac-
tion with breast appearance). The BREAST-Q 
has been developed with Rasch measurement 
theory, meaning all of its subscales could benefit 
from CAT. Initial research has shown that the 16 
items ‘satisfaction with breasts’ questionnaire 
could be reduced to a mean of 4 items through 
CAT, while maintaining satisfactory measure-
ment error [21].

9.6  Conclusion

Modern psychometric techniques are enabling 
higher quality, lower burden, and health measure-
ment within cancer. We are now able to accu-
rately measure important latent constructs as 

tangibly as tumor volumes or blood marker con-
centrations. These measurements capture the 
patient’s perspective in health assessments and 
are revolutionizing patient-centered care, 
research, and clinical commissioning. CAT is 
likely to play a key role in facilitating the uptake 
of PROMs by improving measurement accuracy 
and reducing assessment burden.

9.7  Questions That Can Be Used 
for Learning/Testing

 1. What are the benefits of CAT over traditional 
PROMs? When might it be particularly help-
ful to apply CAT?

 2. Why can CAT only be applied to PROMs that 
have been calibrated against modern psycho-
metric models (such as those described by 
Rasch measurement theory and item response 
theory)? What are the assumptions of these 
models?

 3. What are the three essential elements of a 
CAT algorithm? How do they interact with 
each other?

 4. What methods can be used to determine the 
number of items administered by a CAT 
algorithm?

9.8  A Topic for Discussion That 
Can Be Used in Teaching

While many studies have described the benefits 
of CAT in health care, relatively few CAT algo-
rithms are used routinely in care delivery or clini-
cal research.

Electronic CAT assessments should facilitate 
the use of PROMs in health care. Electronic 
PROMs have the potential to interoperate with 
electronic health records, which is timelier than 
copying pen-and-paper scores into medical notes 
and avoids potential transcription errors. Remote 
PROM administration (via websites or smart-
phones) can be incorporated into the clinical 
workflow, potentially streamlining service deliv-
ery. In addition, CAT can reduce assessment bur-
den from the patient’s perspective.

9 Modern Psychometric Measurement and Computerized Adaptive Testing
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But CAT is burdensome to introduce in clini-
cal practice. It often requires the implementation 
of a separate data capture platform. This can add 
to clinical and administrative workloads and 
increase costs.

What do you perceive as the greatest barriers 
and facilitators to using CAT in clinical practice 
and research? Why has the PROMIS initiative 
been widely implemented while many others 
have not?

9.9  Further Reading List

This chapter presents a summary of psychomet-
ric properties and statistical considerations for 
quality of life (QoL) questionnaire validation. 
However, we invite interested readers who need 
more details to read the following books:
• van der Linden WJ, Hambleton RK (eds.). 

Handbook of modern item response theory. 
Springer; 2013.

• Wainer H, Dorans NJ, Flaugher R, Green BF, 
Mislevy RJ. Computerized adaptive testing: a 
primer. Routledge; 2000.

9.10  Research in Context

The World Health Organization Quality of 
Life questionnaire was developed in 1994 
by an international working group. The 
goal of the questionnaire was to create a 
measure that was universally relevant 
regardless of whether a person had an ill-
ness or what country they were living in. 
The WHO group was interested in measur-
ing subjective QoL—that is a person’s 
appraisal of their life without specific 
objective quantification of elements of 
their life such as their wealth or physical 
health. This is opposed to health-related 
QoL, which may attempt to quantify the 
severity of illness (e.g., to ask “how far can 
you walk”) and use that as a marker of a 
person’s QoL. For example, in a subjective 
QoL measure, a person may be asked to 

evaluate their satisfaction with their physi-
cal ability, without declaring what their 
physical ability level actually is.

The original questionnaire was devel-
oped using data from an international pop-
ulation which included people with and 
without cancer diagnoses. The question-
naire was designed in two forms—the 
WHOQOL-100, a 100-item measure of 
quality of life, and the WHOQOL-BREF, a 
26-item short-form version (see also Chap. 
3, this volume). In both versions, scores are 
assessed across four domains—physical, 
psychological, social, and environmental 
QoL.  In this study conducted by Gibbons 
and colleagues [16], the researchers sought 
to use the data from the WHOQOL-100 
international field trial to develop brief and 
accurate computerized adaptive versions of 
the WHOQOL-100.

The researchers calibrated the scale data 
to the Rasch measurement model and 
assessed the item response theory assump-
tions of item independence, unidimension-
ality, and scalability. Of the 100 items in 
the original WHOQOL-100, 40 could be 
fitted to the Rasch model and were used to 
simulate CAT.

In their analysis, the researchers simu-
lated CAT assessments with stopping rules 
designed to match the reliability provided by 
the original WHOQOL-100 and the 
WHOQOL-BREF. When matching the reli-
ability of the assessments, the researchers 
found that the CAT versions of the WHOQOL 
were between 45% and 75% shorter than the 
original fixed-length versions.

The CAT version of the WHOQOL was 
developed into an online research tool and 
used to collect QoL information from more 
than 15,000 research participants from over 
100 countries. The estimated time saving 
for this research sample of using CAT ver-
sus the long-form WHOQOL-100 is equiv-
alent to 130 days.

Further research conducted by the group 
evaluated the ability of the WHOQOL- CAT 
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10.1  Introduction

Information about health-related quality of life 
(HRQoL) plays a central role in evaluating thera-
pies, providing population-level surveillance, 
and informing patient-provider decision making 
in oncology settings. Many HRQoL instruments 
are patient reported; however, the term “patient- 
reported outcomes” refers to a wider group of 
health outcomes reported directly from the 
patient. Understanding HRQoL in cancer patients 
is most effectively done through PROs directly 
measuring disease symptoms and functioning. 
PROs are a type of clinical outcome assessment 
(COA) along with clinician-reported, observer- 
reported, and performance outcomes.

We use the term PRO throughout this chapter 
although most of the statistical considerations are 
also appropriate for any type of COA measure. In 
fact, many analytic approaches for patient- 
reported outcomes are no different than other 
health measures with similar numeric attributes. 
However, because of both the subjective nature of 
patient-reported data and desire for results that 
are easily interpretable to a wide range of stake-
holders, we discuss statistical considerations of 
PROs to assess HRQoL in cancer patients in any 
variety of research settings.

This chapter will enable readers to (a) under-
stand properties of PROs to consider, including 
scoring, used in oncology studies; (b) form an 
appropriate research objective; (c) understand 
frameworks of missing data in oncology studies; 
(d) design basic longitudinal analyses; (e) formu-
late endpoints and analyze data for optimum inter-
pretability; and (f) design graphic representation 
of results from health-related quality of life data.

10.2  PRO Properties

PRO instruments are designed to measure patient- 
reported constructs, also called domains. Types 
of PRO instruments include PRO questionnaires, 
diaries, and numeric rating scales, all of which 
can be captured on paper or electronically. 
Development of valid and reliable instruments is 
an important process covered elsewhere in this 
book and in others [13] (see also Chaps. 4 and 7, 
this volume). Here we assume that PROs are 
measured with psychometrically sound and fit- 
for- purpose instruments.

A first step in deciding which statistical proce-
dure to apply to PRO data is to understand the 
numeric properties of the measure. PRO instru-
ments record patient experience through items 
with standardized sets of response options. Items 
are most often questions but can also be state-
ments or even a task. Simple concepts might be 
measured in as few as one item, while more com-
plex concepts require multiple items which are 
scored together and called a domain (or some-
times scale). Many PRO instruments aggregate 
multiple items, often through summing, for a 
domain score representing a single construct. 
While theoretical challenges exist on the appro-
priateness of combining ordinal items for a com-
posite score [15, 31], it is nonetheless a common 
practice defendable through psychometric 
validation.

Items using ordinal response options are com-
mon on PRO instruments. Ordinal responses 
have an ordered and unique meaning assigned to 
each value although the size of the interval 
between categories may vary. An example is 
“much improved,” “minimally improved,” “no 
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change,” “minimally worse,” and “much worse.” 
Each category has a rank-ordered numeric value 
used for scoring. Numeric rating scales are 
another common type of PRO item, similar to 
ordinal scales with the additional attribute of 
equal intervals with reference to the size of the 
difference between each level. One can assume 
that the difference between a rating of 5 and 6 is 
the same as the difference between 1 and 2.

Scoring instructions should note items that 
need to be “reversed coded” so that the degree of 
impact is measured in the same direction. For 
example, a high score could represent a high 
(positive impact) level of function or a high 
degree of bother (negative impact).

10.3  Developing the Research 
Objective

Statistics are tools that help us answer research 
questions. Questions can draw on the attributes of 
the natural history of the cancer, past patient 
experience, known treatment toxicity, or issues 
with clinical management of the disease, for 
example. Robust patient- and clinician-relevant 
results should arise from well-defined research 
questions accompanied by well-designed studies 
and appropriate statistical approaches. The cur-
rent emphasis in the literature on estimands, as 
described in the next section, originated from 
clinical trial settings though the concepts and 
attributes will easily translate to other types of 
longitudinal studies using PROs.

10.3.1  The Estimand Framework

The lack of clear research objectives in the regu-
latory setting resulted in difficulty interpreting 
PRO results [21, 44]. For clinical trials, the esti-
mand framework provides a structure to align a 
research question with the study design, conduct, 
and statistical analysis. The International 
Committee on Harmonisation ICH E9(R1) 
addendum defines an estimand as what is to be 
estimated [33]. In brief, the estimand framework 
begins with the research question and encom-

passes five attributes: the treatment patients 
receive, including any comparator; the study pop-
ulation of interest; the variable or endpoint; the 
definition of intercurrent events (ICE); and the 
population-level summary or statistic. 
Intercurrent events are events that may happen 
post-randomization and can affect the analysis 
and interpretation of the outcome. In cancer trials 
with a PRO endpoint, intercurrent events can 
include, for example, disease progression or 
treatment switching. More technical explanations 
of the estimand framework, including five ana-
lytic strategies, are available for clinical trials in 
general [41, 45] as well as PRO- and oncology- 
specific trials [7, 21, 35].

10.3.2  SISAQOL Taxonomy 
of Research Objectives 
for Trials

Setting International Standards for the Analysis 
of Quality of Life (SISAQOL) consortium sup-
ports a taxonomy of research objectives for PROs 
in oncology trials [15]. Specifically, research 
objectives should be tailored to the PRO domain 
and encompass four attributes. The first delin-
eates whether the purpose is to quantify a treat-
ment effect or describe the patient experience. 
Second, the objective should designate the 
between-arm comparison of the PRO to be supe-
riority or non-inferiority, as analyses and inter-
pretation differ. For example, a non-statistically 
significant result of a superiority hypothesis 
should not be interpreted as a treatment effect 
that is equal or not worse [46, 53]. Consider an 
oncology trial designed to test superiority with a 
primary clinical endpoint of time-to-progression. 
It may be hypothesized within the same indica-
tion and population, however, that the investiga-
tional arm toxicity profile is no worse than 
standard of care. Here, a non-inferiority PRO 
objective is appropriate.

The third attribute relates to the hypothesized 
within-treatment group directional assumption. 
Patients might be expected to experience 
improvement (e.g., on functional status), remain 
stable or deteriorate (e.g., on disease-related 
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symptoms through progression). Lastly, 
population- level summaries should reflect 
whether the PRO objective is within-patient (e.g., 
describing patients who have achieved a mean-
ingful PRO change) or between treatment arms.

10.3.3  Research Objective Example

Consider a simulated dataset to represent a two- 
arm, equally allocated, randomized controlled 
clinical trial (N = 200) in renal carcinoma with a 
PRO endpoint measuring patient fatigue monthly 
at baseline through month 3. Consider fatigue 
measured using a multi-item, single-domain PRO 
instrument scored from 0 (least severe) to 100 
(most severe). Below is the research question for 
this fictitious example (Table  10.1). When the 
research question is stated as a whole, most ele-
ments of the estimand are contained within. The 
hypothesis type and directional assumption are 
denoted when specifying more score improve-

ment in one arm versus the other. The population 
is defined by the study protocol, and since there 
are no additional exclusions, the research ques-
tion applies to the full trial population. The phrase 
“regardless of disease progression” directs the 
handling of assessments measured after disease 
progression, the defined ICE. In contexts where 
death due to disease is likely to be a factor, the 
handling of such (missing) data is important to 
define through the ICE and within the statistical 
analysis plan.

10.4  Multiplicity

Oncology studies are often designed to evaluate 
many facets of disease including symptoms, 
toxicity- related side-effects, and the effects of 
disease or treatment on physical function and 
well-being. Perhaps unlike a biomedical response 
that might be measured with a single value, the 
patient experience is often characterized through 
multiple attributes each measured through sepa-
rate endpoints. For example, the FACT-Cog mea-
sures cognitive function through the following 
subdomains: Perceived Cognitive Impairments, 
Impact of Perceived Cognitive Impairments on 
QoL, Comments from Others, and Perceived 
Cognitive Abilities [57].

In frequentist theory, statistical evaluation is 
based on testing hypotheses. For a superiority 
objective, the rejection of the null hypothesis 
suggests that there is a difference between study 
groups. There is always the possibility of falsely 
rejecting the null when the null is true, defined as 
a type 1 error. Moreover, the chances of experi-
encing a type 1 error increases when evaluating 
multiple endpoints, known as the familywise 
error rate. This happens when multiple statistical 
tests are performed without adjusting for the fact 
that the probability of rejecting for least one or 
more true null hypotheses increases. Multiplicity 
issues can occur with multiple endpoints, with 
repeated testing of the same endpoints at differ-
ent timepoints, when comparing multiple groups 
or any combination thereof.

One principled way to address multiple PRO 
endpoints is to specify only the domains that are 

Table 10.1 A PRO research objective using estimand 
and SISAQOL attributes in the context of oncology clini-
cal trials

Attribute Research objective
Research 
question

Does the average change in fatigue 
symptom score improve more in the 
intervention arm compared to the 
comparator arm 3 months post- 
intervention, regardless of disease 
progression?

Hypothesis 
type

Superiority

Treatment Two arms:
  Interventional product
  Comparator product

Population Adults with renal cell carcinoma and 
defined by the study inclusion/
exclusion criteria

Variable Change from baseline on the fatigue 
score at month 3

Directional 
assumption

Improvement

Intercurrent 
events (ICEs)

Disease progression: assessments 
post-progression used in analysis
Missing for other reasons: handled 
implicitly by the analytic model

Summary 
measure of 
variable

Mean comparison within treatment 
arms
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expected to show treatment differences (or in the 
case of a non-inferiority hypothesis, be no worse 
between the groups) [50]. When several end-
points are relevant, multiplicity adjustments can 
be made by adjusting the alpha value prior to test-
ing each null hypothesis. The Bonferroni adjust-
ment is the most well-known of these. Step-wise 
tests predefine the sequence of endpoints testing 
using a combination of importance and likeli-
hood of success to control the familywise error 
rate. Examples include the Bonferonni-Holms 
procedure and the Hochberg method [29, 30].

The practice of adjusting for multiple com-
parisons can vary substantially by field and set-
ting. In general, studies that will be used for 
decision making are good candidates for multi-
plicity adjustments, while those that are 
hypothesis- generating may not be. Nonetheless, 
the authors suggest adhering to a predefined sta-
tistical analysis plan in most settings to avoid 
phishing for significant results. In the context of 
oncological pharmaceutical development, PRO 
endpoints are often positioned as secondary or 
exploratory. For the latter, inferential statistics 
may be calculated without hypothesis testing. 
There is growing recognition of the multiple 
assessments necessary to fully evaluate a prod-
ucts benefit and the need to consider alternatives 
to hypothesis testing and p-values [26]. A similar 
approach can be used in observational studies 
where modeling of outcomes may be more 
exploratory or iterative in nature.

10.5  Missing Data

Oncology studies are often longitudinal in design, 
assessing patient’s HRQoL status one or more 
times after the start of the study, which results in 
missing data when someone does not return for a 
study visit or assessment, withdrawals from the 
study, or misses PRO assessments for other rea-
sons. Missing data is common and a nearly evi-
table consequence of longitudinal data collection 
[5]. Missing data will at best reduce power to find 
statistical differences when they exist, and at 
worst, bias results leading to incorrect conclu-
sions. In other instances, data may not be missing 

but could be excluded from an analysis if not rel-
evant. An example could be PRO assessments 
collected post-disease progression when the 
research question is to understand the effect of an 
intervention prior to progression. Note that cer-
tain data might not be included in the analysis for 
one research question but included for another; it 
would be unethical to collect data without intent 
of use.

As we explain in the following sections, the 
handling of missing or irrelevant data and the 
choice of analytic procedures need to be jointly 
considered. Advances in methods of handling 
missing data and the impacts of those choices on 
the interpretation of results have highlighted the 
need to consider missing data at all stages of 
research [3, 38]. Starting with study design, pre-
vention of missing data should be a key goal 
rather than relying on statistical methods, which 
can carry strong unverifiable assumptions about 
the nature of the missing responses, to model 
unbiased results. PRO data can be missing 
because of known reasons (the patient dies, their 
disease progresses  and is not collected, or they 
are too ill to complete the assessment) or 
unknown reasons (the patient did not show up to 
their scheduled assessment, was not offered their 
questionnaire from study personnel, or provided 
incomplete PRO assessments).

How much missing data is too much? It would 
be convenient if a clear threshold existed. 
Researchers may suspect biased results if the 
missingness is disproportionately from one 
group, whether a treatment or intervention arm, a 
group defined by a baseline characteristic, or dis-
ease severity, for example [9]. It is reasonable to 
assume that small proportions of missing data 
might have minimal effects on estimates. 
However, as the amount of missing PRO data 
increases and the type of missing data varies, 
confidence in the accuracy of inferences erodes.

10.5.1  Item-Level Missing Data

For PROs, missing data can be on some items in 
a multi-item instrument or the entire instrument. 
Established oncology PROs, including those in 

10 Statistical Considerations in Analyzing Health-Related Quality of Life Data



148

The European Organisation for Research and 
Treatment of Cancer (EORTC) and Functional 
Assessment of Cancer Therapy (FACIT) mea-
surement systems, have published scoring rubrics 
indicating how many items can be missing in the 
calculation of a domain score (see also Chaps. 5 
and 6, this volume). A common example of a 
scoring rubric is to average the scores of the 
available items if a minimum number of responses 
are available [20]. This approach is algebraically 
equivalent to imputing missing items as the aver-
age of the observed items within the domain.

The ‘half-item’ rule may be used in absence of 
published scoring rules, although the level of 
potential bias is dependent on the pattern of miss-
ingness within the items. Mean imputation when 
half of the items are answered is reasonable when 
the item-correlation totals are similar and the 
domain has high internal consistency as mea-
sured by Cronbach’s alpha [25]. For example, 
items may be skipped randomly if a participant 
loses a page of the instrument. On an instrument 
with high internal consistency, the ‘half-item’ 
rule would be unbiased. Item-level incomplete-
ness is not completely random if patients are 
more likely to skip items that are related to, say, 
severity of a symptom. This could happen if 
patients who experience sexual dysfunction are 
less likely to answer questions about this condi-
tion, underestimating the overall symptom bur-
den. Nonetheless, the benefits of preserving 
sample size may exceed issues of (relatively low) 
bias leading some researchers to further suggest 
relaxing the ‘half-item’ rule if the purpose is to 
evaluate summary measures rather than individ-
ual response [4].

Another statistically principled approach to 
scoring domains when a portion of items are 
answered is to use multiple imputation. 
Researchers can either multiply impute missing 
items prior to scoring the domain or impute the 
score itself. Multiple imputation (MI) replaces 
missing (item or domain) values with a set of 
plausible values drawn from the conditional dis-
tribution of missing given observed values 
repeated M times. The next step is to analyze the 
M datasets containing a combination of observed 
and imputed values. One fundamental feature of 

combining imputed datasets is that the uncer-
tainty of the missingness is reflected in the pool-
ing of the standard errors [49]. Commonly 
refered to as Rubin’s rules, the variance estima-
tor is an intuitive combination of the within- and 
between- imputation variability. Imputation per-
formed at the item level, as opposed to the 
domain, is more efficient when other items 
within the domain are used in the imputation 
model because these items are often stronger 
predictors of item response than are other covari-
ates, such as demographics or clinical attributes 
[24]. However it is unclear the best way to 
account for the uncertainty of missingness if 
item values are imputed prior to scoring the 
domain. Treating domain scores as missing if at 
least one item response is missing and using all 
domain items in the imputation model circum-
vents this problem while maintaining the effi-
ciency of item imputation [42].

When entire PRO assessments are missing for 
known or unknown reasons, we consider  the 
research question and the mechanisms of missing 
data to choose an approach for statistically mod-
eling outcomes. PRO assessments can be missing 
intermittently, where a patient might be missing 
one assessment but subsequent assessment(s) are 
observed, or in a monotone pattern with no obser-
vations after a specific timepoint. We briefly 
describe Rubin’s taxonomy of missingness in the 
context of PROs [19, 39].

10.5.2  Missing Completely at 
Random

Data are said to be missing completely at random 
(MCAR) if the probability of missingness, condi-
tional upon covariates, is not related to observed 
or unobserved PRO responses. In other words, 
the probability of missing responses is not related 
to the outcome. In a clinical trial setting, the 
effects of randomization are preserved when data 
are truly MCAR; however, in most settings this is 
considered an unrealistic assumption. Methods 
relying on an MCAR assumption should be inter-
preted with caution in the presence of 
missingness.
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10.5.3  Missing at Random

Data are considered missing at random (MAR) if 
the probability of missingness, conditional upon 
covariates and observed outcome data, does not 
depend on the unobserved outcome responses. In 
practice, this means that the missing PRO out-
come depends only on the observed data, not the 
missing data after conditioning on covariates. 
With longitudinal data, the patients’ past 
responses are assumed to predict their missing 
responses.

10.5.4  Missing Not at Random

Lastly, data are considered missing not at random 
(MNAR) if the probability of missingness 
depends on the missing data. MNAR analyses 
rest on the strongest assumptions since any data 
that would predict the missing response is in fact 
missing. More detailed explanations and exam-
ples can be found in [13] and [19].

We caution the use of any approach that uses 
only complete observed cases including t-test 
and analysis of variance (ANOVA) including 
extensions such as repeated measures and multi-
variate ANOVA in the presence of missing data. 
Estimates will be unbiased, albeit statistically 
inefficient, only if data are MCAR. In oncology 
settings, this is rarely the case; complete case 
analysis can underestimate symptomatic toxicity 
and overestimate HRQoL increasingly over time. 
Of note, complete case analyses defies the intent- 
to- treat principle of clinical trials where all 
patients are analyzed according to the arm which 
they were randomized.

10.5.5  Describing Patterns 
of Missingness

Oncology studies are often lengthy, with multiple 
PRO assessments, and vulnerable to missing 
data. This is especially true in settings where 
symptomatic toxicity is severe, or large propor-

tions of patients progress or die. One strategy in 
understanding levels of known and unknown 
missingness across the assessments is to report 
patient PRO missingness disposition. A disposi-
tion table or bar chart reports the proportions of 
patients who are missing due to the various rea-
sons, including PRO completion.

Comparing demographics and other clinical 
characteristics for patients who do and do not 
drop out stratified by intervention arm for trials 
or exposure for observational studies can give 
indication of the extent that missingness might 
influence inferential statistics and generalizabil-
ity. Further, such an analysis can identify vari-
ables associated with missingness to be leveraged 
for use in multiple imputation models.

For longitudinal studies, graphical representa-
tion of the PRO score over time stratified by 
treatment arm or comparison groups and by when 
participants are no longer observed, e.g., due to 
death or attrition, is another way to understand 
how missingness can affect estimates.

Consider again the clinical trial described in 
Sect. 10.3.3. If the trajectories over time differed 
substantially according to when patients dropped 
out, then data are not MCAR. Figure 10.1 shows 
that those who dropped out started with lower 
baseline PRO scores compared to those who 
remained in the study. In the treatment arm, the 
direction of the trajectory patterns differs for 
those who were completely observed and those 
who were not.

Specifying how missing  or unobserved data 
are handled, including those for known, e.g., pro-
gression, and unknown reasons, is an important 
component of the plan to evaluate the research 
question. In trial settings, the estimand frame-
work defines the handling of intercurrent events, 
which may include handling of unobserved data 
particularly when an ICE like disease progres-
sion results in missing observations. As we will 
see in the following sections, the ways in which 
either intercurrent events or missing data are han-
dled, in combination to the modeling approach, 
will influence the interpretation of the PRO 
estimate.
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10.6  Sensitivity Analyses

Both in and outside of the regulatory setting, 
there is growing support for sensitivity analyses 
on PRO endpoints [2, 17, 55]. Sensitivity and pri-
mary analyses generally use the same endpoint, 
but sensitivity analyses usually use a different 
statistical approach. Most statistical assumptions 
of missingness cannot be verified, and agreement 
of results between the primary and sensitivity 
analyses can provide a level of confidence to the 
robustness of the primary analysis results. The 
goal is to understand the extent to which the esti-
mates rely on the analytic approach and assump-
tions of missingness. If sensitivity analysis results 
do not change much from the primary analysis, 
researchers and others can be confident in the 
conclusions.

Specific to PROs, sensitivity analyses should 
include alternative methods of addressing miss-
ingness from items missing within a domain or 
when entire domains are missing [2, 13].

10.6.1  Longitudinal Analysis of PROs

PROs are often assessed repeatedly on the same 
patients and can characterize within- or between- 
group comparisons. In the study design phase, 
the frequency and timing of assessment must 
coincide with the recall period of the PRO as well 

as hypothesized timing of symptomatic or func-
tional changes [19]. In cancer studies, treatment 
initiation may illicit symptomatic toxicities in the 
short term that wane in severity post treatment. 
For example, improvement in functional status 
may not be expected until months into the study. 
The repeated assessments of PROs allow for 
characterization of response over time.

Practical and statistical issues complicate the 
analysis of longitudinal data. Multiple assess-
ments on the same people produce correlated 
data, violating assumptions of independence nec-
essary for basic statistical tests. Data may be 
missing or may be collected at irregular time 
intervals. Usefully, longitudinal models are flex-
ible enough to accommodate these and other sce-
narios; however, choosing the most appropriate 
model and interpreting results correctly can be 
confusing. This section will briefly cover some of 
the most common modern techniques used in 
cancer studies. Reference for more compete and 
technical explanations include [19] and [22].

Longitudinal models fall into two broad cate-
gories: generalized estimating equations model 
(GEE) and mixed models [37, 56]. Both sets of 
models can accommodate continuous and ordinal 
dependent variables. Both allow for time- 
invariant predictors which have a constant value 
for each participant over time, e.g., gender, and 
time-varying predictors which can change over 
time. A key feature of longitudinal models is the 
ability to model within-subject correlation from 
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the repeated measurements. In this chapter, GEEs 
are described in Sect.  10.7.3. in the context of 
binary outcomes.

Time can be used as a discrete or continuous 
variable in mixed models. If PRO assessments 
occur at varying intervals or if the interest is in 
the difference in the averaged group means over 
time, time should be treated as a continuous 
 variable. These models may be referred to as 
growth- curve models and often include terms 
beyond linear to appropriately model the rela-
tionship between time and the outcome. When 
time is considered discrete and the within-subject 
covariance matrix is unstructured, these models 
are generally referred to as mixed models for 
repeated measures or MMRMs [40]. Estimates 
for between-group mean differences can be 
extracted at any timepoint including the end of 
the study with the inclusion of a time by group 
interaction. In either specification of time, sub-
jects may have different number of follow-up 
assessments. Parameters are estimated through 
maximum likelihood and are unbiased if data are 
MAR. This implicit imputation of missing data 
through a MAR assumption is a convenient fea-
ture likely contributing to the popularity of this 
approach.

10.6.2  Longitudinal Analysis 
Example

We simulated a dataset according to the design of 
the previously described trial with a PRO end-
point measuring fatigue, N = 200. After generat-
ing the data, we omitted 28 (14%), 39 (20%), and 
52 (26%) responses at the first, second, and third 
post-baseline assessments to model attrition 
under a MAR assumption where observations 
were more likely to be missing if PRO scores 
were lower at previous timepoints. This resulted 
in the following group mean vectors:

• Intervention arm: 67.0 (SD  =  15.6), 70.4 
(SD  =  15.5), 72.9 (SD  =  14.5), and 79.6 
(SD = 13.3), for baseline and three follow-up 
measures reflecting, on average, improving 
scores over time

• Comparator arm: 66.3 (SD  =  14.2), 66.8 
(SD  =  11.5), 67.6 (SD  =  11.1), and 68.8 
(SD = 12.5), for baseline and three follow-up 
measures modeling no intervention effect on 
fatigue.

The repeated within-person correlation was 
0.7 replicating a compound symmetric covari-
ance structure.

We evaluated the research question: Does the 
average change in fatigue symptom score improve 
more in the intervention arm compared to the 
comparator arm 3  months post intervention, 
regardless of disease progression? using all 
available data (regardless of progression status) 
in an MMRM model. Specifically, the difference 
in mean scores was analyzed using a restricted 
maximum likelihood (REML)-based repeated 
measures approach as implemented in SAS Proc 
Mixed. The model included the fixed, categorical 
effects of treatment, visit, and treatment-by-visit 
interaction, as well as the continuous, fixed base-
line score. The within-subject errors were mod-
eled with an unstructured (co)variance structure, 
and the Kenward-Roger approximation was used 
to estimate denominator degrees of freedom and 
adjust standard errors.

The least-squares (LS) means for the treat-
ment and comparator arms at the final assessment 
was 77.2 (SE  =  1.45) and 66.2 (SE  =  1.46), 
respectively. The difference of LS means at the 
final post-baseline assessment was −10.7 
(SE = 2.06, 95% CI: (−14.7, −6.6)), p ≤ 0.0001. 
The higher post-baseline mean score of the inter-
vention arm and the negative difference demon-
strates a greater magnitude of improvement in the 
treatment arm as compared to the control arm, 
regardless of disease progression.

10.7  PRO Endpoints 
for Interpretability

As HRQoL evidence is being increasingly used 
to support oncology regulatory and clinical 
decision making, there is a simultaneous need 
to improve interpretation of patient-reported 
data [11, 15]. PROs quantify latent concepts, 
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such as fatigue or pain, measured via various 
established or occasionally newly developed 
instruments. There is no universal scale for 
which to attach meaning of a change score, like 
kilograms for body weight. For example, an 
instrument may be scored from 0 to 30, while 
another 0 to 100. Some PROs are normed to 
have a general population average of 50. Worse, 
the direction of severity is not consistent. High 
scores may represent severity of the condition 
or more of the outcome. But “more” physical 
function is better, while “more” symptom bur-
den is not. The variation in the way in which 
these latent concepts are measured complicate 
understanding of PRO scores. We attempt, 
through interpretable endpoints, to attach 
meaning to the values of PRO results so that 
users of these data, including regulatory bodies, 
healthcare policy decision makers, and individ-
ual patients, can understand the patient 
experience.

There are efforts to standardize common 
PROs used in oncology settings, including 
Patient-Reported Outcomes Measurement 
Information System (PROMIS) Network, part 
of the National Institutes of Health Roadmap 
Initiative, and the Patient-Reported Outcomes 
Version of the Common Terminology Criteria 
for Adverse Events (PRO-CTCAE) item banks. 
PROMIS measures are publicly available, psy-
chometrically validated, precise, and cover the 
most common patient-reported domains, as 
well as cancer-specific domains. The PROMIS 
measures scores are standardized making them 
comparable with across domains and even with 
other measures, increasing interpretability. 
Still, such common measures are not used uni-
versally to the envisioned potential.

10.7.1  Standardized Effect Sizes

Interpretation of PROs is complicated not only 
by different scales and direction of severity but 
by the use of multiple measures within or across 
studies. A recommended approach for reporting 

multiple PROs in oncology studies comparing 
treatment or intervention groups is to standardize 
and graphically display results [6]. 
Standardization of mean group differences of 
PRO scores (raw or model-adjusted) puts the 
units of measurement on the same scale, strip-
ping the need for an intrinsic meaning of the 
scale units so that group comparisons can be 
made across multiple domains. One way to 
achieve this is through a standardized effect size 
(SES) where the mean difference is divided by 
the standard deviation of either or both means. 
The result is transformed to a z-score which has a 
mean of 0 and variance of 1. For example, 
Cohen’s d uses the pooled standard deviation, a 
weighted combination of both groups’ standard 
deviation, although other versions of pooled stan-
dard deviations can be applied such as Hedges’ g 
[16, 28]. Cohen’s d is often interpreted as small, 
medium, and large for d  =  0.2, 0.5, and 0.8. 
Confidence intervals (CIs) for SES are derived 
from non-central t distributions.

SESs from multiple PRO domains can be dis-
played as a forest plot providing a comprehensive 
visualization of the magnitude of differences in 
treatment groups in a single graphic. Including 
the corresponding 95% CIs suggest statistical 
significance at p  ≤  0.05 if the values do not 
include 0. For example, an RCT of a web-based 
psychosocial intervention aimed to increase cog-
nitive function in cancer survivors had a primary 
endpoint of improved cognitive function mea-
sured by the perceived cognitive impairment 
domain of the FACT-COG [12]. Standardized 
treatment differences from 11 other PRO domains 
including additional measures of cognitive func-
tion; measures of physical, social/family, emo-
tional, and functional well-being; stress, anxiety, 
and fatigue were reported in a forest plot [6]. 
Each PRO domain was listed along the y-axis 
with two symbols indicating SES values post- 
intervention and at 6-month follow-up to assess 
sustained benefit. Notches along the x-axis note 
the small, medium, and large SES sizes in the 
positive and negative directions. A solid vertical 
line at SES = 0 as well as segmented lines at −0.5 
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and 0.5 provide visual references of SES magni-
tude. Labels along the x-axis indicate if the direc-
tion of SES favors the intervention or control 
arm.

10.7.2  Statistical Significance, 
Clinical Significance, 
and Patient Relevance

Inferential statistics can use a p value to quantify 
the probability that the observed, or a more 
extreme, result is due to chance if the null hypoth-
esis were true. Usually set at p ≤ 0.05, a statisti-
cally significant result suggests with a 1  in 20 
chance of being incorrect is valid. However, a 
statistically significant results does not in and of 
itself provide information on the magnitude of 
the result or clinical importance. Indeed, a small 
difference between groups may be statistically 
significant owing to a large sample size and 
power, for example.

The practice of determining the amount of 
change that matters is not new, however views, 
particularly in the regulatory setting, have 
evolved. Currently, the preferred patient-relevant 
threshold is derived from and applied to within- 
person change values, referred to as the within- 
person meaningful change threshold (MCT) [32, 
55]. Anchor-based derivation, relying on corre-
lated external measures to determine the value of 
within-person change on the PRO score that cor-
responds to a meaningful magnitude of change 
on the external measure, is usually used. 
Appropriate derivation, not covered here, 
accounts for the idea that the minimum detect-
able amount of change does not necessarily cor-
respond with an amount of change that is 
meaningful to the patient, and values for deterio-
ration and improvement may be different.

Another related and commonly used threshold 
is the minimally important difference (MID), 
also referred to in the literature as the minimal 
clinically important difference or clinically 
important difference. MIDs have been defined as 
the amount of change patients perceive as benefi-
cial and would alter the course of treatment [34, 
43]. Methodologically, MIDs are derived by 

comparing group-level data rather than assessing 
change occurring within the patient. Values are 
derived from the difference in mean scores 
between adjacent anchor categories rather than 
the mean change within an anchor category. 
MIDs were thought to provide reasonable esti-
mates of a clinically meaningful change that 
could be applied both to individual patients and 
to understand group differences [34, 47]. When 
used to interpret result, the difference in mean 
scores between treatment arms or intervention 
groups would be considered clinically significant 
if the difference exceeds the MID.  For patients 
making healthcare choices, these results may 
have limited meaning.

Other methods to determine thresholds include 
distribution-based approaches, receiver operating 
characteristic curves, and the use of standardized 
effect sizes, or a combination of these. For a more 
detailed understanding of these methods, see [13, 
18, 47]. In an observational study, thresholds 
could be derived using data from an early time-
point, e.g., at 6 months in a 2-year study, and for 
a clinical trial, unblinded data can be used prior 
to database lock. Alternatively, there may be pre-
viously published thresholds derived in a similar 
population on the PRO of interest that may be 
suitable.

10.7.3  Quantifying Meaningful 
Response

Responder analysis is one way to demonstrate the 
clinical and patient relevance of a continuous or 
ordinal PRO endpoint. In its most simple form, 
patients are classified as responders by dichoto-
mizing the PRO score if they improve by the 
MCT.  Proportions of responders can be com-
pared across groups, providing useful informa-
tion to non-statistical persons.

Once again, consider the simulated renal cell 
carcinoma dataset  from Sect.10.3.3. Assuming 
the MCT = 10, we categorized participants into 
those who have improved if their change score 
was equal or greater than 10. Figure 10.2 displays 
proportions of those who have experienced a 
meaningful within-patient improvement on 
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fatigue for each visit. One research question that 
can be answered with this analysis is: What is the 
difference in the proportion of patients still 
enrolled in the study at visit 3 in the intervention 
arm compared to the comparator arm who expe-
rience meaningful improvement in fatigue?

Results can be verbalized as, for example, 
“48% of patients in the intervention arm experi-
enced a meaningful level of improvement on 
fatigue, compared to 22% in the comparator after 
3  months of treatment.” In oncology studies, 
interest may lie not just with responders but also 
those who remain stable or deteriorate. A test of 
proportions can evaluate statistical significance 
for the difference between treatment groups.

The easy interpretation of responder analysis 
results is appealing; however, there are limita-
tions. The MCT is intuitive but can carry an 
assumption that the lowest change value will be 
the most sensitive to between-group differences; 
however, this is not always true [36]. Perhaps 
more importantly, transforming a continuous 
variable to binary leads to a loss of statistical effi-
ciency and subsequent loss of power. In some 
instances, up to 50% more subjects would be 
required to power the same outcome if analyzed 
through a responder analysis rather than remain-
ing continuous [1, 51] potentially exposing peo-
ple to ineffective or toxic treatments unnecessarily. 
Given these concerns, responder analysis is rec-

ommended as supportive evidence for the same 
endpoints evaluated using parametric methods 
[15].

Modeling the likelihood of improvement (or 
deterioration) using GEEs is another readily 
interpretable approach evaluating responders 
across multiple timepoints. GEEs are a flexible 
family of models that can be used for normal and 
nonnormal outcomes, such as binary, while 
accounting for the correlated repeated measures 
across patients. Here, we use the logit link func-
tion and the binomial distribution family for the 
responder outcome. GEEs are robust to mis-
specification of the correlation structure; how-
ever, some methodologists recommend an 
independent correlation structure [8]. When 
GEEs use a binary outcome, estimates are inter-
preted at a population level as opposed to subject- 
specific models such as generalized linear mixed 
models for binary data.

An important consideration of GEEs is that 
only complete cases are used, meaning that 
patients’ PRO scores must be observed at all 
timepoints. This is an unlikely scenario in oncol-
ogy studies where patients may miss assess-
ments intermittently due to toxicities, or 
monotonically due to disease progression, 
among other reasons. One approach is to code 
missing observations as non-responders. 
Composite responder endpoints that include 
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Fig. 10.2 Proportions of patients whose fatigue improved, by and between treatment arm, as defined as a ≥ 10-point 
improvement on the fatigue scale
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missing as non-response are often thought to be 
conservative by biasing the treatment effect 
toward the null. While this is true within-treat-
ment arms, the difference between arms may be 
biased in either direction, potentially indicating 
a statistically significant treatment effect where 
one does not exist, a type 1 error [23]. As such, 
extensions of GEEs such as inverse-probability 
weighted GEEs and GEEs with multiple imputa-
tion, both valid when data are MCAR or MAR, 
may be good choices [8].

It should be noted that generalized linear 
mixed models can also model binary outcomes 
although the interpretation of the result becomes 
subject-specific (in the case of a binary outcomes 
only). Because of the maximum-likelihood esti-
mation, these models are appropriate for MCAR 
and MAR data without the use of additional ana-
lytic considerations such as imputation or 
weighting.

10.7.4  Likelihood of Meaningful 
Improvement Example

Using the previously described simulated dataset, 
we modeled the likelihood of meaningful 
improvement using a GEE with MI. The articu-
lated research question was: What is the likeli-
hood of meaningful improvement in fatigue in the 
intervention arm versus the comparator arm over 
the course of three months of treatment?

Multiple imputation is a three-step process: 
use an imputation model to repeatedly predict 
values of missing observations for m datasets; 
analyze the m complete datasets according to 
your plan; and then combine the estimates in a 
way that accounts for the uncertainly of the 
missingness by correctly calculating the stan-
dard errors. The imputation model leverages 
the observed data to informatively impute new 
values, in this example, under the MAR 
assumption, although other applications use an 
MNAR assumption [14]. Imputation models 
can incorporate additional covariates associ-
ated with missingness that may not be used in 
the analytic phase.

In this example, we used the fully conditional 
specification which assumes conditional distribu-
tions for each partially observed variable and 
uses a corresponding regression model to sequen-
tially generate imputations, e.g., linear regression 
for continuous variables and logistic regression 
for categorical variables. We used a “wide form” 
data structure (one row per patient) to preserve 
the within-subject correlation. The imputation 
model as implemented in SAS Proc MI included 
the treatment group indicator and the continuous 
PRO score for each visit.

Patient’s responder status was calculated on 
the post-baseline change scores being equal or 
greater than 10 points (responder  =  1) or not 
(responder  =  0) using observed or imputed (if 
unobserved) values of the PRO score prior to 
applying the GEE model to the m = 100 datasets. 
The GEE regressed responder status on fixed 
effects of treatment arm, visit, baseline PRO 
score, and the interaction between treatment arm 
and visit. We used an independent covariance 
structure with no assessment of the best fit cor-
relation matrix since GEEs are robust to mis-
specifications of the within-subject correlation 
matrix. Results suggest that the odds of improv-
ing meaningfully in the intervention arm is 2.3 
(95% CI: 1.3–4.2) times the odds of improve-
ment for patients in the comparator arm over 
3 months.

10.7.5  Time to Meaningful Change

In oncology studies and commonly in clinical tri-
als, clinical endpoints are often analyzed as a 
time-to-event, such as progression-free survival. 
Similarly, important patient-reported information 
can be obtained by modeling time-to-event data 
to estimate, for example, median time to symp-
tom improvement. Elements of time and occur-
rence of a defined meaningful event are modeled 
together. The Kaplan-Meier estimator-derived 
median (and quartile) times to event with associ-
ated curves is a common non-parametric 
approach to modelling time-to-event, with a log- 
rank test to compare groups. Interpretation can be 
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enhanced with the hazard ratio from the Cox pro-
portional hazards model.

In oncology studies, careful consideration is 
warranted in defining the event and the censoring 
rules. PRO events can be based on improvement 
or deterioration by defining improving (or dete-
riorating) as the magnitude of a change score at 
or above the MCT. Censoring is often defined as 
the time when the patient has reached the end of 
the study or no longer has observable data due to 
other reasons. Depending on the study design, 
research question, and expected natural history of 
the cancer, progression or other ICEs may be 
included as an event (deterioration only) or part 
of censoring. Further, patients can experience a 
PRO-based meaningful event at one cycle, then 
revert back at another. This has led to varying 
definitions of events, depending on primary ques-
tion of interest in the study population. One end-
point is time-to-first deterioration where the event 
is the first cycle or timepoint a patient deterio-
rates [27]. Time-to-definitive deterioration of at 
least one MCT without any subsequent improve-
ments of at least one MCT is another endpoint 
[10]. Here, death and progression are often con-
sidered in the event definition in a palliative 
setting.

10.8  Visualization

The usefulness of PRO data depends in part on 
the extent results can be understood by clinicians, 
patients, and other health-care decision makers. 
Graphical representation of results is a useful 
way to visualize patterns and trends across time 
and/or across numerous outcomes. Data visual-
izations done well will appeal to a wide range of 
stakeholders including those who are less profi-
cient in comprehending and comparing values in 
tabular or text form (see also Chap. 12, this 
volume).

The variability across PRO instruments of the 
range of possible values and the direction of 
impact impose unique challenges to visually pre-
senting PRO results. When considering a graphic, 

one of the most important features is to indicate 
the directionality of the score. This can be done 
with arrows and labels indicating improvement 
or deterioration along the relevant axis for line 
plots of score changes over time, or forest plots, 
for example. Multiple endpoints on the same 
graphic should be displayed in a consistent direc-
tion, e.g., higher scores equate to improving con-
ditions. Multiple endpoints are best displayed on 
the same scale, see Sect. 10.7.1 on SES.

Conveying score meaning in graphics is 
important but not always straightforward to oper-
ationalize [52]. For example, descriptive labels 
such as mild, moderate, and severe could be 
included but only if sufficient evidence support-
ing such interpretation exists. In absence of 
established ranges for ordinal categories, graph-
ics can indicate the extreme values, e.g., 0 for 
worst and 100 for best.

One particularly useful graphic to support 
the interpretation of responder thresholds in 
relation to the continuous (or ordinal) PRO out-
come is a cumulative distribution function 
(CDF). Here, the cumulative distribution of the 
change score is displayed along the x-axis with 
improvement values to the left and deterioration 
to the right of 0. The y-axis displays the cumula-
tive proportion of responders who have achieved 
each change score such that the ogive reads as 
an “S” from left to right. Note that for scales 
where positive change values represent improv-
ing scores, the values of the x-axis will be oppo-
site from convention, starting from positive to 
negative as read from to right. Vertical lines can 
be added at the MCT or values for multiple 
MCTs [32]. For example, using the results in 
Fig.  10.3, we see results such as “48% of the 
intervention group compared to 24% of the 
comparator group responded to treatment at 
MCT = 10.” In this fictitious example, we note 
there is consistent separation of curves along the 
majority of the lines suggesting that the differ-
ence in treatment arms exists not just at the 
defined threshold but over a range of thresholds. 
This is consistent with the notion that a thresh-
old could actually exist as a range [48].
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10.9  Summary

The patient’s voice in oncology research is an 
important aspect for informed health decision 
making. Without it, patients, clinicians, and other 
health decision makers are unable to accurately 
ascertain subjective outcomes of pain, symptom 
burden, physical function, and overall well- 
being, to name a few.

Due in part to the subjective nature of the con-
cepts being measured and the characteristics of 
the data itself, PRO analyses require additional 
considerations. A key concept is interpretability. 
PRO scales are often inconsistent in range and in 
directionality, and values lack an inherent under-
standing of meaning. Whether in an observa-
tional study or a clinical trial, a clearly defined 
research objective is a good first step to guide the 
analytic approach leading to understandable 
results.

While group-level statistics may have the 
most statistical power to estimate overall treat-
ment or intervention effect, they have limited 
meaning at the individual level. Analyses based 
on a within-person meaningful change, while sta-
tistically less efficient, yield results that are easily 
digestible to a wide range of stakeholders.

Finally, effective graphics of PRO data sum-
marize health-related quality of life concepts 
together and, when standardized to a common 
scale, allow for comparison across different 
domains or instruments.

Table 10.2 summarizes a set of research 
questions with related results to provide a snap-
shot of the patient experience of fatigue in a 
simulated renal cell carcinoma trial. Overall, we 
see that on average people in the intervention 
arm improved 11 points more on the fatigue 
scale compared to the comparator arm. The 
patient-relevant results reveal 48% of those who 
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remained in the study at the third visit experi-
enced a meaningful level of improvement on 
fatigue compared to 22% of those in the com-
parator arm. Lastly, over the course of treat-
ment, patients in the intervention arm are 2.7 
times more likely to experience a meaningful 
level of improvement on fatigue than those in 
the comparator arm.

10.10  Questions That Can Be Used 
for Learning/Testing

 1. On PRO instruments, what items characteris-
tics are important to understand prior to 
embarking on data analysis?

 2. What are the main components of a PRO 
research objective?

 3. Why are research objectives important?
 4. What should be considered when analyzing 

multiple PRO endpoints?
 5. What is a way to put multiple endpoints on a 

single, common, scale?

 6. How is using a responder definition different 
from evaluating mean changes? What are the 
advantages/disadvantages?

10.11  A Topic for Discussion That 
Can Be Used in Teaching

There are multiple patient-reported instruments 
that can measure the same latent health-related 
quality of life concept. Further, results can report 
mean differences of groups, responder propor-
tions, and odds ratios, to name a few. What are 
some of the challenges that occur when trying to 
understand the patient experience?

10.12  Further Reading List

The following list presents literature that extends 
the contents of this chapter. Readers looking for 
in-depth information and further material are 
advised to consult the following sources.

Table 10.2 A set of results based on an oncology trial measuring patient-reported fatigue

Research question Analytic approach Results Interpretation
Does the average change in 
fatigue symptom score improve 
more in the intervention arm 
compared to the comparator 
arm 3 months post intervention, 
regardless of disease 
progression?

A longitudinal 
analysis of 
group-level 
differences using 
an MMRM

The difference of LS 
means at visit 
3 = −10.7 
(SE = 2.06, 95% CI: 
(−14.7, −6.6)), 
p ≤ 0.0001.

Higher post-baseline mean score of 
the intervention arm and the negative 
LS mean for the difference 
demonstrates a greater magnitude of 
improvement in the intervention arm 
compared to comparator arm, 
regardless of disease progression.

What is the difference in the 
proportion of patients still 
enrolled in the study at visit 
3 in the intervention arm 
compared to the comparator 
arm who experience 
meaningful improvement in 
fatigue?

A responder 
analysis, 
supported by the 
CDF

Diff = 23.7% (95% 
CI = (8.6%, 38.8%))

48% of patients in the intervention 
arm experienced a meaningful level 
of improvement of at least 10 points 
on the fatigue measure, compared to 
24% in the comparator after 
3 months of treatment, for a 
difference of 23.7% (95% 
CI = (8.6%, 38.8%))
The CDF (Fig. 10.3) demonstrates 
separation of the treatment arms 
across the continuum of change 
scores.

What is the likelihood of 
meaningful improvement of 
fatigue in the treatment arm 
versus the comparator arm over 
the course of 3 months of 
treatment?

GEE with MI OR = 2.3 (95% CI: 
1.3–4.2)

The odds of meaningful 
improvement for those in the 
treatment arm is 2.3 (95% CI: 
1.3–4.2) times more than those in the 
comparator arm over the course of 3 
months.
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• Fairclough DL. Design and analysis of quality 
of life studies in clinical trials. CRC Press; 2010.

• Cappelleri JC, Zou KH, Bushmakin AG, Alvir 
JMJ, Alemayehu D, Symonds T.  Patient- 
reported outcomes: measurement, implemen-
tation and interpretation. CRC Press; 2013.

• Bell ML, Fairclough DL. Practical and statis-
tical issues in missing data for longitudinal 
patient-reported outcomes. Stat Method Med 
Res. 2014;23(5):440–59.

• Coens C, Pe M, Dueck AC, Sloan J, Basch E, 
Calvert M, Campbell A, Cleeland C, Cocks K, 
Collette L, Devlin N.  International standards 
for the analysis of quality-of-life and patient- 
reported outcome endpoints in cancer ran-
domised controlled trials: recommendations 
of the SISAQOL Consortium. Lancet Oncol. 
2020;21(2):e83–96.

• Bottomley A, Pe M, Sloan J, Basch E, 
Bonnetain F, Calvert M, Campbell A, Cleeland 
C, Cocks K, Collette L, Dueck AC.  Moving 
forward toward standardizing analysis of 
quality of life data in randomized cancer clini-
cal trials. Clin Trials. 2018;15(6):624–30.

• Fiero MH, Pe M, Weinstock C, King- Kallimanis 
BL, Komo S, Klepin HD, Gray SW, Bottomley 
A, Kluetz PG, Sridhara R.  Demystifying the 
estimand framework: a case study using 
patient-reported outcomes in oncology. Lancet 
Oncol. 2020;21(10):e488–94.

• Lawrance R, Degtyarev E, Griffiths P, Trask P, 
Lau H, D’Alessio D, Griebsch I, Wallenstein 
G, Cocks K, Rufibach K. What is an estimand 
& how does it relate to quantifying the effect 
of treatment on patient-reported quality of life 
outcomes in clinical trials?. J Patient Rep 
Outcomes. 2020;4(1):1–8.

10.13  Research in Context

An example of published PRO results 
from a clinical trial that demonstrated 
many of the best practices described in 
this chapter is given by Martin Stockler 
et al. (2015) in the Journal of Clinical 

Oncology. In the AURELIA trial, 
patients with platinum-resistant ovar-
ian cancer were randomly assigned to 
chemotherapy alone (CT) or with beva-
cizumab (BEV-CT) [54]. HRQoL in 
patients with ovarian cancer was evalu-
ated at baseline and every 2 or 3 weeks 
using the European Organisation for 
Research and Treatment of Cancer 
(EORTC), Core Quality of Life 
Questionnaire, the EORTC–Ovarian 
Cancer Module 28, and the Functional 
Assessment of Cancer Therapy–
Ovarian Cancer symptom index. The 
second paragraph of the paper states 
the a priori PRO hypothesis that the 
add-on therapy of bevacizumab would 
lead to greater improvement of disease-
related symptoms, especially in those 
who were symptomatic at baseline. 
Another statement “The PRO hypothe-
ses were not covered by the statistical 
testing strategy or sample size calcula-
tions for the main trial analysis, which 
focused on (progression- free survival)” 
indicated that there was no controlling 
for multiplicity. Specifications of the 
analysis included the hypothesized 
direction of PRO change (improve-
ment) and justification of the meaning-
ful change threshold definition. The 
researchers assessed PRO compliance, 
specified the handling of missing PRO 
data, and articulated and conducted a 
number of sensitivity analyses of the 
primary responder analysis. Results 
were reported both in text and in sev-
eral well-designed and annotated 
graphics: bar charts reported compli-
ance and responder proportions; line 
graphs depicted the MMRM analysis of 
PRO change over time; and a forest plot 
summarized the differences in 
responder proportions, a standardized 
measure by nature, for the multiple 
subdomains within each instrument.
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11.1  Introduction

As has been addressed in detail in other chapters, 
patient-reported outcomes (PROs) can be utilized 
in clinical practice to promote patient-centered 
care in a number of ways. In this chapter, we refer 
to three broad “applications” of PRO data in clin-
ical practice. The first of these is the use of PROs 
for patient monitoring and management [1, 2]. 
We refer to these PRO applications as occurring 
at the “individual patient” level, wherein a patient 
completes a PRO questionnaire and that particu-
lar patient’s results are fed back to the clinician 
(and frequently also the patient) to help monitor 
the patient’s progress and identify issues poten-
tially requiring attention. The use of PROs for 
patient monitoring has consistently demonstrated 
benefits related to patient provider communica-
tion [3, 4]. It has also been shown to improve 
detection of problems [4, 5], affect patient man-
agement [6, 7], and improve patient outcomes, 
such as symptom control, health-related quality 
of life (HRQoL), and functioning [4, 8–10]. In 
some settings, randomized trials have also shown 
the use of PROs for patient monitoring to result 
in longer survival [10, 11].

Second, PROs can be used as outcomes in 
research studies. In these studies, PROs are cal-
culated at the group level, and compared between 
intervention groups or within treatment group to 
address specific hypotheses or to describe patient 
outcomes. These published PRO results are used 
by clinicians to improve their understanding of 
treatment benefits and side effects, which informs 
their counseling of patients regarding treatment 
choices and thereby promotes patient-centered 
care [12–14]. Third, these same results from 

comparative research studies can be directly 
communicated to patients (e.g., in educational 
materials or formal decision aids) to inform 
patients about their condition as well as the ben-
efits and risks of different treatment strategies. A 
systematic review of 86 studies of decision aids 
found evidence that they tended to improve 
knowledge and decrease decisional conflict com-
pared to usual care, particularly when quantita-
tive data were used in the aid [15].

Each of these three broad applications requires 
that PRO data from patients be communicated 
effectively, meaning that the data are accurately 
interpreted and are useful to clinicians and patients 
[16, 17]. However, visualizations of healthcare 
quality and risk data are often adopted based 
largely of common sense, or are driven by popular 
graphing software that may emphasize visually 
attractive (e.g., 3-dimensional) displays with mar-
keting appeal over those that are optimally inter-
preted [18]. Information presentation has been 
examined in several research fields including psy-
chology, market research, and information sys-
tems/management. Many of these studies have 
focused on aspects of presenting risks, such as the 
differential impact of risk perception with relative 
versus absolute risk, or by framing risks in the 
positive (e.g., increased chance of survival) versus 
the negative (increased chance of death) [19]. A 
further focus has been on examining verbal (e.g., 
“mild” or “rare”) compared with numeric terms 
for risk [19]. Comparatively little research, how-
ever, has focused on strategies specifically 
addressing PRO data visualization. In this chap-
ter, we examine the available literature and pro-
vide an interpretative summary of main principles 
arising from these studies.
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This chapter will help readers appreciate why 
patients and clinicians may find PRO data visual-
ization challenging, understand themes from the 
research literature regarding the optimal visual 
presentation of PROs to patients and clinicians, 
and learn about recently published evidence- 
based, stakeholder-driven recommendations for 
graphic display of both individual-level-patient 
and the group-level-research PRO data.

11.2  The Use of Graphs 
for Visualizing PRO Data

For PROs, the saying, “A picture is worth a thou-
sand words,” can be rephrased to “A picture is 
worth a thousand numbers” [20]. It makes sense, 
therefore, to consider pictures as an effective way 
of communicating PRO findings. The pictures 
used to communicate PRO data are typically 
graphs (but not always so, as will be discussed 
later). Graphs are used to make complex infor-
mation visually salient. More formally, graphs 
can be defined as “a unique form of visuo-spatial 
depiction that represents quantitative information 
via an analogy between quantitative scales and 
visual or spatial dimensions, such as length, 
color, or area” [21].

Data visualization is the graphical display of 
quantitative information. Data visualization is 
commonly used for two purposes: making sense 
of the information (facilitating data analysis) and 
communicating the information effectively. As 
such, data visualization is a powerful means to 
discover and understand data that would other-
wise be abstract, and to present this understand-
ing to others [18]. Data have been displayed 
graphically for centuries, promoted initially prin-
cipally by the French mathematician and philoso-
pher Rene Descartes.

The successful translation of abstract data into 
physical attributes of vision (length, position, 
size, shape, area, and color, among others) 
depends on fundamentals of visual perception 
and cognition [18, 21]. A discussion of these fun-
damentals is beyond the scope of this chapter, but 
they can be briefly summarized by design prin-
ciples that are derived from an understanding of 

human perception. Ware [22] provides a sum-
mary of these, concluding that successful data 
visualization must ensure that the design repre-
sents the quantities accurately, makes it easy to 
compare quantities, effectively illustrates the 
ranked order of values (where relevant), and indi-
cates how the values relate to one another (i.e., 
part-to-whole relationship). Importantly, an 
effective data display should make obvious how 
people should use the information. Thus, graphs 
are an attractive way of depicting PROs, as they 
have the potential to make quantitative informa-
tion easier to understand. Nonetheless, in some 
cases, the interpretation of graphs can be effortful 
and error-prone [21]. In the next section we 
review particular considerations for, and chal-
lenges of, PRO data visualization.

11.3  Challenges in Achieving 
Successful PRO Data 
Visualization

Successful visualization of PRO data presents a 
number of challenges, including the data con-
structs, users’ familiarity with PROs, variation in 
present practice, and numeracy and graphic 
literacy.

11.3.1  The Variable Nature 
of PRO Data

Patient-reported outcomes are broad in design, 
purpose, and application. There are hundreds of 
different PRO questionnaires, and there are no 
standards for scoring or scaling across them. For 
example, on some PRO questionnaires, higher 
scores represent better outcomes (e.g., higher 
physical functioning), whereas on other PRO 
questionnaires, lower scores represent better out-
comes (e.g., lower pain scores). On still other 
PRO questionnaires, whether higher or lower 
scores represent better outcomes depends on 
what is being measured (e.g., higher scores are 
better for functional outcomes but worse for 
symptoms). Beyond these inconsistencies in 
scoring directionality, there is also variation in 
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the scaling used. Some measures are scored 
0–100 with the best and worst possible scores at 
each end of the scale, whereas other measures are 
normed to, for example, a general population 
average of 50. As a result of all of this variation, 
a score of “70” can have an entirely different 
meaning depending on the questionnaire used, its 
scoring convention, and how it is scaled.

11.3.2  Lack of Intuitive 
Understanding of PRO Scores

The variation in what PRO scores “mean,” and 
how a score of 70 is interpreted, raises particular 
challenges for graphical displays of PRO find-
ings. Many complex scores that we encounter on 
a day-to-day basis have some intuitive meaning. 
For example, although few people understand 
how a test of intelligence such as the Wechsler 
Adult Intelligence Scale (IQ) is scored and 
scaled, many people would recognize that a score 
of 140 is very high, or would recognize that a 
score of 120 represents higher intelligence com-
pared to a score of 100. This inherent understand-
ing likely results from repeated exposure to a 
measurement construct that is popularized with-
out tremendous variation in its scoring metric. In 
contrast, both clinicians and patients have 
reported that variation in PRO scores confuses 
them and makes it challenging for them to use 
PROs in clinical practice. In studies examining 
use of individual patient PRO data for monitoring 
and management, a frequent complaint from 
patients and clinicians is that they do not know 
what the scores mean [23, 24]. Quotations from 
qualitative inquiry include “Of course I have no 
idea if this is a good score or a bad score,” and “I 
got confused…trying to remember which ones 
had 100 as good and which had 100 as bad,” and 
“A score of say, 50, meant one thing on one graph 
and something different on another one, which I 
thought was strange” [24]. For clinical trial 
results, a recent study found that fewer than half 
(42%) of oncologists felt comfortable interpret-
ing PRO trial results, with many citing the vari-
ability in the data presented [14].

In a recent cross-sectional mixed-methods 
study, participants were asked to interpret two- line 

graphs, one with a line treading up (labeled “gen-
eral well-being”) and one with a line trending down 
(labeled “feeling short of breath,” as illustrated in 
Fig. 11.1 [25]. While the context of the graph was 
explained in the study, the graphs were intention-
ally not labeled with cues for the directionality of 
scores. For the upward trending graph of “general 
well-being,” 96% of the cancer patient participants 
(n = 50) interpreted the graph as showing improve-
ment over time (2% indicated worsening and 2% 
were unsure). For clinician participants (n = 20), 
80% interpreted the graph as improvement (5% 
worsening, 15% not sure). Qualitative comments 
supported an intuitive rationale that higher is typi-
cally better, such as “…typically with graphs, as 
the line increases things are better…Especially like 
with money…when the line goes up everything is 
better.” Insofar as the downward trending line for 
“feeling short of breath,” interpretations varied 
considerably. Of the cancer patients, 60% inter-
preted the trend as worsening over time, whereas 
34% interpreted the patient to be improving and 
6% were not sure. For the clinician participants, 
70% felt the trend indicated improved symptoms, 
10% worsening, and 20% were not sure. Qualitative 
comments revealed that some participants reasoned 
that a downward trend inherently reflected worsen-
ing, others felt that a downward trend reflected 
fewer symptoms (therefore feeling better) and still 
others were unwilling to guess: “I don’t know 
what’s being scored and what are the values and 
what did those values mean.” These findings 
emphasize the lack of reliable intuitive interpreta-
tion of PRO scores – particularly symptoms where 
lower scores may intuitively be seen as improve-
ment (i.e., less symptom burden) or worsening (i.e., 
if higher is better, then lower must be worse). These 
challenges with consistent intuitive interpretation 
of PRO scores threaten their clear communication 
to both clinician and patient users.

11.3.3  The Variable Nature of PRO 
Data Reporting and Visual 
Presentation

Not only is there wide variation in PRO measures 
(and their scoring and scaling), and variation in the 
intuitive interpretation of PRO data, these data are 
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reported in a wide variety of graphic  formats. 
Examples from the literature include the following: 
tabulations of the scores without graphs; line graphs 
of scores over time; bar charts of scores over time; 
“heat maps” showing background color shades as 
cues for better or worse scores; and bubble plots, 
radar charts, and other formats for displaying scores 
at a single time point. An additional layer of com-
plexity in the group-level comparative effectiveness 
setting is the nature of the data summary used to 
report PROs. A systematic literature review of PRO 
clinical trial results found substantial variation in 
both in which summaries of data were used (mean 
scores, mean change scores, p-values only, 
responder proportions) and in how these data were 
presented (<1/3 of studies used graphs) [26]. This 
variability in data presentation adds further confu-
sion regarding PRO interpretation.

11.3.4  Health Literacy, Graphic 
Literacy, and Numeracy

Finally, the inherent capacity of users to under-
stand health-related issues, quantitative data, or 
illustrations of quantitative data is often limited, 
representing an additional set of challenges for 

communicating PRO data. A 2005 pooled analy-
sis of health literacy rates in the United States, for 
example, estimated that the prevalence of low 
health literacy was 26% (95% CI: 22–29%), and 
a 2007 study estimated a prevalence of inade-
quate health literacy of 11% in a sample of British 
adults. With regard to numeracy, an estimated 
30% of US adults lack sufficient numeracy skills 
to make calculations with whole numbers and 
percentages or to estimate numbers or quantities, 
and approximately 1  in 3 US adults have low 
graphic literacy. These findings suggest that some 
patients will require non-numeric or non-graphic 
strategies to understand PRO findings for patient- 
centered care.

11.4  Using Data Visualization 
to Improve PRO 
Communication: Emerging 
Themes from the Research 
Literature

Despite the above challenges to effective commu-
nication of PROs to clinicians and patients, it can 
be done successfully. The evidence that PROs in 
the individual patient setting can improve commu-

Fig. 11.1 Trend lines for PRO scores over time for two 
domain [25]. This figure was used to explore how study 
participants intuitively interpret upward and downward 

trends. (Reprinted by permission from Springer Nature: 
Brundage et al. [25], Copyright © 2015)
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nication and care quality, and that PROs in research 
studies can be useful to patients and clinicians, 
implies that at least some PRO reports work well 
enough to achieve their desired effects. Specific 
studies of using graphs to communicate PRO find-
ings have demonstrated that both patients and clini-
cians can interpret PRO data accurately, although 
some formats work better than others, as will be 
discussed below. While a great deal of research has 
explored how certain quantitative outcomes, such 
as risks associated with behaviors or interventions, 
can be effectively communicated, comparatively 
little research has been reported regarding effective 
data visualization for PROs specifically [19]. In 
2016, Bantug and colleagues published an interpre-
tive summary of the literature on graphic commu-
nication of PRO data. Below, we highlight themes 
arising from that literature, supplemented by more 
recent papers that address these topics.

Table 11.1 summarizes the key components of 
research papers that inform this interpretive sum-
mary. As can be seen, ten of these papers address 
the use of graphic display of PRO data in the indi-
vidual-patient setting, and eight address the use of 
graphs for communicating group-level data sum-
maries. A number of shared themes arise from this 
collective body of research. Rather than discussing 
each paper in detail, this section summarizes the 
common themes using illustrative examples.

11.4.1  Theme 1: Both Patients 
and Clinicians Can Interpret 
Some PRO Graphs Accurately

Across these studies, the literature shows that many 
patients and most clinicians can accurately inter-
pret some graphical representations of PRO data. 
Virtually all studies that quantitatively assessed 
participants’ understanding of displayed PRO data 
found one or more formats that the majority of 
patients and clinicians could interpret correctly. For 
example, McNair and colleagues conducted a 
semi-structured interview study in 132 cancer 
patients and found that 87% correctly interpreted 
the PRO data from two treatments when a single 
domain was presented (although accuracy dropped 
with more complex presentations) [27]. Brundage 

(2005) and colleagues [28] reported a multi-center 
study utilizing semi- structured patient interviews 
to evaluate how accurately patients interpreted 
group-level PRO information presented in six dif-
ferent formats and found that accuracy rates ranged 
from 85% to 98% across formats (line graphs of 
mean scores from a single PRO domain over time 
were interpreted most accurately). In contrast, 
Kuijpers [29] and colleagues reported a multi-cen-
ter study of five data formats assessed by 775 
patients and health professionals and found that 
83% of patients rated the formats easy to under-
stand, but objective understanding was only 59% 
among patients. Also, in the individual-patient set-
ting, Izard [30] and colleagues conducted semi- 
structured interviews with patients and clinicians to 
test graph interpretation and found that compre-
hension for patients ranged from 79% to 89% 
across formats, whereas clinician comprehension 
ranged from 97% to 99%. In a large study of 
patients, clinicians, and researchers (n  =  1113) 
interpreting six different formats for communicat-
ing individual-level PRO data, Snyder [31] and col-
leagues reported that accuracy of interpretation 
rates ranged from 53% to 100% across all partici-
pants and all accuracy outcomes. In a parallel study 
of 481 clinicians and researchers interpreting 
group-level PRO data presentation formats 
designed for research publications [32], accuracy 
rates ranged from 71% to 90% across formats 
showing mean scores over time, and ranged from 
85% to 98% for formats showing proportions of 
subjects with worsened, stable, and improved PRO 
scores. Thus simple formats, such as line graphs, 
over time seem to be consistently accurately inter-
preted, although studies reveal mixed findings 
regrading other format styles.

11.4.2  Theme 2: Participants’ Most 
Preferred Formats May or May 
Not Be the Most Accurately 
Interpreted Formats

Several studies illustrate that objective assess-
ments of participants’ accuracy in interpreting 
PRO data displays may differ from their format 
preferences or their subjective ease-of- 
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interpretation ratings. In the study by Izard 
reporting patients’ interpretation of individual-
level data, patients’ preferences for different for-
mats varied much more than did comprehension 
rates. However, pictographs of QOL status (using 
happy face emojis) were both the least preferred 
and the least accurately interpreted [30]. 
Brundage (2005) reported that the graph format 
most preferred by patients  – line graphs over 
time – was also the format most accurately inter-
preted by patients. However, some other formats 
with high preference scores were less accurately 
interpreted [28]. In large e-survey of clinicians 
(n = 233) and researchers (n = 245) interpreting 
group-level PRO data display formats [32], par-
ticipants were significantly less likely to make 
interpretation errors with plain line graphs versus 
normed line graphs (even when both used mixed 
directionality); participants were also signifi-
cantly more likely to rate the plain line graphs as 
“very clear.” In contrast, in the same study, par-
ticipants were significantly more likely to make 
errors interpreting bar charts of proportions 
changed compared to pie charts, though the clar-
ity ratings were not significantly different [32]. 
The most striking discord between subjective and 
objective understanding was seen in the Kuijpers 
study where 83% of patients found the formats 
easy or very easy to understand, yet were accu-
rate on average only on 59% of assessments [29].

11.4.3  Theme 3: The “Target 
Audience” Is an Important 
Consideration in the Data 
Presentation Strategy

PRO data strategies can vary in complexity in a 
number of ways, and this complexity can influ-
ence interpretation accuracy and perceived use-
fulness of the strategy [33]. Simple formats 
include a line graph showing mean scores over 
time, or in the case of proportions, a pie chart. 
Common additional complexities include using 
less familiar scaling strategies (e.g., normed 
data), displaying more than one PRO domain at a 
time (particularly if the directionality of improve-

ment differs between domains), adding annota-
tions (e.g., confidence limits or p-values), or 
displaying more cognitively challenging out-
comes such as mean change scores or a cumula-
tive distribution of proportions changed by a 
continuum of cut points. Studies that have exam-
ined presentation complexity and accuracy of 
interpretation have typically found an inverse 
relationship. In the Brundage (2005), McNair, 
and Izard studies, accuracy of interpretation 
dropped with either more dimensions shown 
simultaneously or more complexity added in a 
single presentation format [27, 28, 30].

A three-part mixed-methods study addressed 
the association between data format and under-
standing among patients, clinicians, and PRO 
researchers [25, 31, 32, 34–36]. Qualitative inquiry 
revealed that across six presentation strategies, 
plain line graphs were typically felt to be straight-
forward and clear for both patients and clinicians 
[25]. Line graphs of scores normed to an average 
score of 50 appealed to some clinicians who liked 
the scoring metric, whereas patients typically felt 
normalized scores to be too “convoluted” and 
lacked confidence interpreting them. Line graphs 
that included confidence limits appealed to many 
clinicians, but patients typically did not know what 
the confidence limits were, were confused by 
them, or did not feel they added anything. Bar 
charts illustrating the proportion of patients that 
were stable/worsened/improved appealed to some 
patients and clinicians, but many found that the 
single cut point (used to define change) and the 
single point in time were not as helpful as trends 
over time shown by line graphs. A more complex 
cumulative distribution of proportions changed 
over a continuum of cut points was typically felt to 
be unfamiliar, non-intuitive, and thus difficult to 
understand. When patients rated the ease of under-
standing and perceived usefulness of these for-
mats, simple line graphs were rated highest in both 
dimensions. When asked to choose which of the 
six formats was most useful, line graphs were 
most commonly selected (33%), and bar charts 
showing proportions changed were selected by 
20%. When clinicians rated the perceived clarity 
of each format, simple line graphs scored highest. 
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When asked to pick which format, they would pre-
fer to use, however, line graphs with confidence 
limits (30%) and normed line graphs with confi-
dence limits (30%) were most often selected. 
These findings indicate that there is no one format 
that is clearly superior across participants. It is also 
clear that clinicians have different preferences than 
patients. Both prefer simple formats, but clinicians 
tend to value additional information such as confi-
dence limits or normed scores. Visualization strat-
egies need to accommodate these differences in 
user needs.

Insofar as patient sub-groups are concerned, 
some studies that have examined the association 
between education and accuracy of PRO graph 
interpretation have shown mixed results. Brundage 
et  al. found little difference in format preference 
between high and low education groups, using both 
qualitative and quantitative measures [28]. Patients 
with more education were better able to interpret 
complex PRO data (e.g., proportions of patients 
improved) accurately, but simple line graphs of 
average scores were more accurately interpreted 
than complex formats regardless of education level. 
McNair et al. found only weak evidence that more 
education increased understanding, reporting that 
most patients understand graphical multidimen-
sional PROs [27]. In terms of age, Brundage found 
that patients >65 years were less likely to interpret 
PRO graphs correctly [28], while the study of 
McNair et  al. found a statistically insignificant 
decrease in the odds of understanding graphs with 
age [27]. Notably, although some of these studies 
purposefully sampled patients of different educa-
tion levels, age, and/or gender, formal assessments 
of patients’ health literacy or graphic literacy were 
rarely included. Stonbraker and colleagues [37] 
specifically explored graphic formats for PRO 
communication in a population with low health lit-
eracy and found that a bar graph combined with 
emojis was participants’ preferred format and the 
one that promoted comprehension. They further 
pointed out that including end-users in design was 
helpful in identifying how subjects interpreted 
images and to ensure final products were meaning-
ful. Finally, few studies have explored explanations 
for why subjects misinterpret graphic PRO data, 

although Cocks [38] found that some cancer 
patients “substituted” their own experiences when 
trying to evaluate the magnitude of quality of life 
scores provided by other patients. Qualitative find-
ings from the three-part mixed-methods studies 
revealed that some errors are related to format char-
acteristics (e.g., confusion resulting from mixed 
directionality in a single display, or sub- optimal 
use of figure legends) [25, 31, 32, 34]. Other errors 
related to individual characteristics, such as self-
disclosed lack of graphic literacy or, in the case of 
clinicians, lack of understanding of statistical con-
cepts such as p-values and confidence limits.

11.4.4  Theme 4: Consistent PRO 
Score Directionality Can 
Impact Accuracy 
of Interpretation 
and Perceived Usefulness

As mentioned above, PRO score directionality 
can vary both between and within some PRO 
measures, and there is no clear intuitive inter-
pretation of directionality for many symptom 
scores. The parallel studies reported by Snyder 
[31], Brundage [32], and Tolbert [36] report find-
ings specifically exploring these issues in the 
individual- patient setting and in the comparative 
group setting, respectively. In these studies, partic-
ipants saw line graphs over time for four domains 
(two function scales and two symptom scales, see 
Figs. 11.2, 11.3 and 11.4). Participants were ran-
domized to see these domains with higher scores 
always “better,” with mixed directionality (higher 
scores better for function but worse for symptoms 
[i.e., greater symptom burden]), or with normed 
scores (also with mixed directionality, example 
not shown). For the study in which participating 
patients viewed individual- level data, the formats 
using consistent directionality (higher  =  better 
across domains) were significantly more accu-
rately interpreted than formats with mixed direc-
tionality (illustrated in Fig. 11.2). For participating 
patients viewing group-level data, the accuracy 
rates were again statistically significantly supe-
rior for the format using consistent directional-
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ity (higher = better across domains), both when 
compared to the mixed direction “more” format 
(illustrated in Fig.  11.3) and the “normed” for-
mat. The consistent directionality format was also 
more likely to be rated as clear compared to the 
mixed direction format. For clinician participants, 
there were no statistically significant differences 
in the odds of accurate interpretation between 
the “more” and “better” formats, and clarity rat-
ings also were not significantly different between 
the two. Both the “more” and “better” formats, 
however, were more accurately interpreted and 
more likely to be rated as clear compared to the 
normed format. These findings indicate that the 
variation in directionality between domains is not 
only subject to different intuitive interpretations 
but can also negatively impact on the accuracy of 
interpretation when combined in a visual display 
across domains.

11.4.5  Theme 5: Clinicians’ Abilities 
to Interpret p-Values, 
Statistical Significance, 
and Clinical Significance 
on Graphs Vary

Evidence suggests that clinicians and researchers 
have varying levels of ability to accurately inter-
pret statistical annotations, such as confidence 
limits and p-values. In the three-part 
 mixed- methods studies, for example, clinicians 
were asked to interpret the statistical significance 
of a displayed difference in mean PRO point esti-
mates at a single point in time (displayed as part 
of a line graph of mean scores over time with 
confidence limits illustrated at each time point) 
[32]. Qualitative findings showed that some clini-
cians understood the use of confidence limits, 
whereas others inappropriately cited the overall 

Fig. 11.2 Format recommendations for presenting individual-patient-level PROs to patients and clinicians [20]. 
(Reprinted by permission from Springer Nature: Snyder et al. [20], Copyright © 2019)
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trend p-value, and others admitted to being 
unsure how to interpret the graph. While some 
participants valued the information provided by 
confidence limits, other felt that they only added 
complexity. Quantitative findings in the e-survey 
of clinicians [32] showed that 80% of respon-
dents recognized that two means with widely 
separated (non-overlapping) confidence limits 
were statistically significantly different (whereas 
20% did not) and 12% rated two means as statis-
tically different even though the confidence lim-
its were nearly completely overlapping. As 
statistical recommendations for comparing mean 
scores move toward emphasizing the use of con-
fidence limits over p-values, some clinicians may 

require guidance to increase their familiarity and 
understanding of these illustrations in practice.

Evidence also suggests that the concept of 
clinical significance is difficult for some clini-
cians to interpret, even with legends and annota-
tions. In the e-survey of clinicians, fewer than 
half of clinicians surveyed (44%) could accu-
rately report clinically significant differences 
between groups at a given time point, even 
though those differences were clearly described 
as at least 10 points between mean scores esti-
mates, and were additionally marked with an 
asterisk at relevant time points [32]. Qualitative 
findings revealed that some clinicians reported 
being unfamiliar with the concept of clinical sig-

Fig. 11.3 Format recommendations for presenting group-level mean PRO scores over time to patients [20]. (Reprinted 
by permission from Springer Nature: Snyder et al. [20], Copyright © 2019)
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nificance, some felt that the magnitude of differ-
ence in mean scores was hard to see, and some 
entirely missed the legend with the annotations 
explained.

11.4.6  Theme 6: The Visual Display 
Should Be Appropriate 
for the PRO Objective(s) 
of the Study

As noted earlier, PRO measures are used in a 
variety of research-related applications. For these 
applications, there is no “one size fits all,” and the 

visual display of the data should be consistent 
with the underlying PRO endpoint addressing the 
objective of the measurement strategy.

In research applications using group PRO 
findings, a common data summary is a report of 
group mean (change) scores over time, address-
ing either between-group or within-group study 
objectives. For these reports, line graphs display-
ing mean (change) scores over time are appropri-
ate. Some studies address the objective of 
describing the proportions of participants 
improved, unchanged, or worsened (according to 
a cut point defining meaningful change) at a cer-
tain time from baseline. That is, an intervention 

Fig. 11.4 Format recommendations for presenting group-level mean PRO scores over time to clinicians and research-
ers [20]. (Reprinted by permission from Springer Nature: Snyder et al. [20], Copyright © 2019)
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that results in a much higher proportion of 
patients improved with respect to a particular 
PRO domain may have clinical value, and this 
strategy may be an effective way of summarizing 
PRO findings for both patients and clinicians. 
The study by Tolbert and colleagues [35] reported 
an e-survey of cancer patients, clinicians, and 
researchers who viewed three graphic representa-
tions of proportions changed (pie charts, bar 
charts, and icon arrays) designed for patient- 
facing applications such as educational materials. 
Figure  11.5 illustrates two of these variations, 
presenting the same research results in each for-
mat. As summarized in Table 11.1, multivariable 
analysis showed that bar charts were the least 
accurately interpreted and that pie charts were 
most likely to be rated as clear and interpreted 
most accurately. Although pie chart formats are 
often critiqued owing to the fact that accuracy of 
interpretation depends on correct perception of 
the angle and area of each slice, this limitation 
was overcome by labeling the proportions 
directly with annotations, and limiting the num-
ber of categories to three. Also as shown in 
Table 11.1, the parallel study of formats for dis-
playing the proportions changed for clinician- 
facing applications also showed that clinicians 
and researchers are less likely to make interpreta-
tion errors with pie charts compared to bar charts, 
although clarity ratings were similar for the two 
formats. In sum, under the study circumstances, 
pie charts were rated as clearest, were most accu-
rately interpreted, and were frequently appreci-
ated qualitatively for their simplicity and ease of 
interpretation.

Some PRO measures are emerging that use 
categorical data, rather than the continuous data 
scales reported by the abovementioned formats. 
A measurement strategy used increasingly in 
oncology is the PRO-CTCAE, an item library 
designed to improve detection of adverse events 
by complementing clinician-rated toxicity grades 
for cancer therapies with corresponding patient- 
rated categories across a number of subjective 
symptoms [39]. For each adverse event, up to 
three individual items are administered to patients 
to evaluate frequency, severity, and interference 
with daily activities. Each item is scored by cat-

egory (e.g., “mild” or “moderate” for severity 
and “a little bit” for interference). The objective 
of these data is to describe the proportions of 
patients in each category, and the data thus lend 
themselves to stacked bar charts showing the fre-
quency of each score in each category for a given 
item, with the overall height indicating any 
adverse event. A simplifying algorithm for com-
bining attributes into a single composite grade 
category has also been validated and is displayed 
similarly [40].

Finally, some measures employed to evalu-
ate quality of life are non-numeric, such as 
“happy faces” of varying characteristics to indi-
cate pain experiences or other types of emojis 
to reflect dimensions of well-being [37, 41]. In 
the Stonbraker study [37] of PROs for individual 
patients, many with limited health literacy, the 
objective was to communicate PRO scores with 
limited use of numerical data. This study found 
that “face emojis” combined with bar charts was 
the format preferred by 94% of subjects, and 
this approach also promoted comprehension. 
Similarly, Turchioe and colleagues [41] studied 
four formats for communicating PROs to cardiac 
patients and found that visual analogies (e.g., 
using a gas-gauge analogy to represent physical 
function) combined with a scaled score was the 
most accurately interpreted format.

11.4.7  Theme 7: Making PRO Scores 
Meaningful

Common to many of the above themes are issues 
underpinning the accurate interpretation of PRO 
displays. Beyond simply “getting the correct 
answer,” adding “meaning” to the PRO scores 
may require additional strategies.

For the application of PROs in routine clinical 
care, a recent supplement in Medical Care 
reported a series of peer-reviewed papers 
designed to be used as a “tool kit” focused on two 
themes: helping patients and clinicians interpret 
PRO scores in the individual patient care setting 
and to act on patients’ reports [17]. While the 
implementation issues (e.g., interface with the 
medical record or acting on alerts) are beyond the 
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Fig. 11.5 Two examples of formats ((a) pie charts and (b) 
bar graphs) used to determine interpretation  accuracy and 
perceived clarity of patient-reported outcomes (PROs) 

when providing proportions-changed data to patients [34]. 
(Reprinted by permission from Springer Nature: Tolbert 
et al. [35], Copyright © 2019)
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scope of this chapter, four papers offered insight 
as to how to improve the interpretability of PRO 
scores (e.g., the horizontal lines in Fig. 11.2 illus-
trating potentially concerning scores and general 
population averages respectively). Two of these 
papers addressed ways to develop “cut points” on 
the graphical score axis to provide meaning: Shi 
and colleagues [42] addressed statistical methods 
for determining actionable cut points, and Cook 
and colleagues [43] reviewed the qualitative 
approach of ‘bookmarking’ to determine scale 
cut points. Both strategies aimed to link descrip-
tors such as “mild” or “moderate” to scores 
reported by patients. Further, Browne and Cano 
[44] discussed how leveraging psychometric rat-
ing scales could aid the interpretability of scores 
over time, and Jensen and Bjorner [45] built on 
the concept of clinical “reference values” that cli-
nicians routinely use to interpret laboratory data. 
Each of these strategies has the potential to be 
incorporated into visual displays of individuals’ 
PRO data.

In group-level data applications, similar strat-
egies for determining scale cut points can inform 
placement of axis labels (e.g., Figs.  11.3 and 
11.4) that can aid interpretability of the scores. In 
addition, King and colleagues [46] reviewed the 
concept of clinically meaningful differences as 
applied to both the group and individual-patient 
settings; in group-level applications, the between- 
group scores that are considered clinically 
 important can be explicitly illustrated, as shown 
in Fig. 11.4. Finally, scores for reference popula-
tions can also be employed in the group setting if 
relevant and normed scores may also explicitly 
indicate the norm value visually to aid in its 
interpretation.

11.5  Putting the Research into 
Context

The above sections highlight the many challenges 
and summarize key evidence that informs how to 
improve the communication of PROs in all three 
clinical applications. In addition to finding accu-
rate and user-friendly ways of communicating 
PRO data, an important mission for the PRO 

research community is to promote consistency of 
PRO visual presentations to increase users’ 
familiarity with the data summary strategies. 
Consistency of data presentation has been suc-
cessful, for example, in promoting the under-
standing of actuarial estimates of survival times 
using Kaplan-Meier plots, or illustrating odds 
ratios across randomized trials included in a 
meta-analysis using forest plots. These are com-
plex calculations and statistical comparisons, but 
the consistency of data display strategies pro-
motes familiarity and understanding.

With the guiding principle of developing a 
consistent PRO data display platform, Snyder 
and colleagues undertook an international 
modified- Delphi consensus development project 
to develop stakeholder-driven and evidence- 
based recommendations for the display of PRO 
data in all three clinical applications [20]. The 
focus was on studies in oncology settings and 
purposefully included key stakeholder groups: 
cancer patients/caregivers, oncology clinicians, 
PRO researchers, and stakeholders specific to 
particular applications (e.g., electronic health 
record vendors, decision aid experts, and journal 
editors for each application, respectively). Key 
guidelines that informed the recommendations 
were that the displays should work on paper, 
should be interpretable in gray scale, could be 
enhanced with  – but not dependent on  – elec-
tronic presentation, and should be as simple and 
intuitively interpretable as possible. Specific rec-
ommended standards for the visual presentations 
of PROs for each of the applications are reported 
elsewhere [20] and illustrated visually in 
Figs. 11.2, 11.3, and 11.4. In the following, we 
briefly summarize the key recommendations.

Issues related to score directionality and con-
veying score meaning were common to all three 
PRO applications. With regard to score direction-
ality, recommendations recognized that no single 
interpretation of score directionality was correct, 
and strategies to make directionality clear should 
be used, including using exceptionally clear 
labeling, titling, and other annotations where rel-
evant, and warned against mixing score direction 
in a single display (i.e., a single figure). Whereas 
the consensus panel advised against any change 
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in how PRO scores are displayed to make the 
direction consistent, a rare exception was consid-
ered possible in journal publications where 
changing the directionality of display for consis-
tency would be appropriate (e.g., when only one 
of many domains is scored in the opposite direc-
tion) but also that this reversal should be made 
transparent.

With regard to conveying score meaning, rec-
ommendations included that descriptive labels 
(e.g., none/mild/moderate/severe) along the 
y-axis are helpful and should be used when data 
exist to support their placement on the scale, par-
ticularly for the extreme categories (e.g., none, 
severe) that can generally be placed at the lowest 
and highest scale scores (Figs.  11.2, 11.3 and 
11.4). For applications using patient-facing dis-
plays, recommendations included the display of 
reference values for comparison populations, 
when available (Fig.  11.2). For clinician-facing 
presentations, the Consensus Panel recom-
mended the inclusion of the reference values sim-
ply be considered for inclusion.

Figure 11.2 illustrates additional recommen-
dations for individual-patient applications. Some 
indication of possibly concerning scores in abso-
lute terms was recommended (where evidence 
exists to support the concerning PRO score 
range), and it was also noted that more evidence 
was needed to inform the optimal approach for 
displaying possibly concerning changes in 
scores. The Panel recommended including some 
indication of possibly concerning scores (in this 
example, a directional threshold line) and sug-
gested possibly using the same approach for the 
PRO scores as other data in the local electronic 
medical record.

Figures 11.3 and 11.4 illustrate the recom-
mendations for displaying PRO research results 
to patients and to clinicians, respectively. There 
was consensus that displays should accommo-
date both normed (not shown) and non-normed 
scoring. Displaying the norm was considered 
optional, given the added complexity, but when 
the norm is shown, the reference population 
should be labeled clearly. It was also noted that 
information about the norm may be less relevant 
in the context where the focus is on the compari-
son between treatment options, and that for 

patients, it may be necessary to explain that the 
reference population may not be applicable to a 
given patient. Further research was recom-
mended regarding optimal ways of displaying 
normed data and illustrating possibly concern-
ing changes in scores for patient-facing 
materials.

Figure 11.4 also illustrates strategies for 
including information on statistical and clinical 
significance for publishing PRO research find-
ings. The Consensus Panel recognized that clini-
cians appreciate p-values, but also that the trend 
in statistical approaches is moving away from 
reporting p-values to reporting confidence inter-
vals. It was recommended that confidence inter-
vals always be displayed, regardless of whether 
p-values are reported. As shown in Fig. 11.4, con-
fidence limits can be used for individual time 
points, with p-values for the overall difference 
between treatments over time. The Panel further 
recommended indicating clinically important dif-
ferences in journal publications using some sort 
of symbol (described in a legend), but not an 
asterisk due to its association with statistical sig-
nificance. They also advised reporting in the leg-
end and/or in the text of the paper when the 
clinically meaningful difference for a PRO mea-
sure is unknown.

For reporting proportions of participants 
meeting a responder definition to patients, the 
Panel recommended use of pie charts with slice 
labels (Fig. 11.5), given the evidence base sup-
porting this format in patient respondents. For 
publishing PRO findings, the evidence base was 
not as conclusive, and therefore no single format 
was recommended; pie charts, bar charts, and 
stacked bar charts were all seen as reasonable 
approaches.

11.6  Moving Forward

The stakeholder-driven, evidence-based consen-
sus recommendations are a clear step forward to 
promoting consistent strategies for displaying 
PRO data. A current challenge is to disseminate 
and implement these recommendations, a chal-
lenge that has been taken on by the PROTEUS 
Consortium (PRO Tools  – Engaging Users and 
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Stakeholders). PROTEUS is an international con-
sortium that aims to optimize the use of PROs in 
clinical trials and clinical practice by implement-
ing and disseminating these recommendations 
for PRO data visualization and other relevant 
guidance documents. The PROTEUS website 
(www.TheProteusConsortium.org) provides 
helpful resources, including a repository of key 
references, checklists for applying recommenda-
tions, and video tutorials addressing visualization 
and other aspects of PRO use in research and 
practice.

With advances in technology both for collect-
ing PROs (e.g., enhanced e-PRO reporting) and 
reporting PROs (e.g., customizable reports and 
new graphic interfaces), the field of data visual-
ization for PROs will no doubt quickly evolve. 
The recently formed SISAQOL-IMI group is 
undertaking an expanded series of work pack-
ages, including one focused on further improve-
ments to PRO visualization standards, including 
an updated systematic literature review and 
consensus- building efforts.

While the evidence base supporting new devel-
opments grows, additional research is clearly 
required to further the field of PRO visualization 
and communication. Specific areas for future 
research identified by the Delphi Consensus proj-
ect included, among others [20], the investigation 
of new approaches to address the inherent confu-
sion associated with inconsistency in direction-
ality across instruments, to develop future PRO 
measures with consistent directionality, to con-
tinue to identify specific score ranges with clini-
cally meaningful differences (and to improve the 
descriptive labels for these beyond “mild” and 
“moderate” for example), and finding optimal 
ways to communicate complex PRO concepts 
(e.g., minimally important change/differences, 
normed data, and reference populations), particu-
larly to patient users.

11.7  Summary

Although PRO data have enormous potential to 
promote patient-centered care, the communica-
tion of PROs to patients and to clinicians in 

practice is challenging. Realizing the full bene-
fits of measuring PROs in clinical applications 
requires that PRO data are communicated accu-
rately, and that clinicians and patients under-
stand what the scores mean. The wide variation 
in PRO measurement and reporting strategies 
has created tremendous heterogeneity of PRO 
reporting formats, and this heterogeneity has 
interfered with the understanding and use of 
PROs in practice. We have identified seven key 
themes that emerged from the evidence base and 
have reviewed consensus recommendations for 
PRO data visualization. Readers interested in 
implementing these recommendations can find 
resources to assist their efforts on the PROTEUS 
Consortium website.

11.8  Questions That Can Be Used 
for Learning/Testing

• What are some of the challenges in creating 
effective data visualization strategies that are 
particularly relevant to the communication of 
patient-reported outcomes?

• Patient-reported outcomes have potential 
applications both in routine clinical practice 
and in research applications such as clinical 
trials reporting. What considerations for effec-
tive data visualization are common to both 
applications? What considerations are most 
relevant for only clinical practice applica-
tions? What considerations are most relevant 
only for research applications?

11.9  A Topic for Discussion That 
Can Be Used in Teaching

Some PRO visual data summaries can be con-
fusing, because for some instruments, higher 
scores sometimes indicate better outcomes 
functioning (e.g., physical functioning) or 
poorer outcomes (e.g., nausea or fatigue 
scores). Why are some instruments designed 
this way, and what strategies can be useful in 
overcoming the inherent data communication 
challenge?

11 Data Visualization Strategies to Communicate PRO Data to Patients and Clinicians
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11.10  Further Reading List

The following list presents literature that rein-
forces and expands on the contents of this 
chapter.

• Evidence-based, stakeholder-driven recom-
mendations for PRO data presentation:

• Snyder C, Smith K, Holzner B, Rivera YM, 
Bantug E, Brundage M, PRO Data Presentation 
Delphi Panel. Making a picture worth a thou-
sand numbers: recommendations for graphi-
cally displaying patient-reported outcomes 
data. Qual Life Res. 2019;28:345–56.

• www.theproteusconsortium.org: “Checklist 
for Graphically Displaying PRO Data”; Video 
overview: “Displaying PRO Results 
Graphically: Overview of Recommendations” 
and other resources.

• Examples of methods for helping patients and 
clinicians interpret PRO scores

• Shi Q, Mendoza TR, Cleeland CS. Interpreting 
patient-reported outcome scores for clinical 
research and practice: definition, determina-
tion, and application of cutpoints. Med Care. 
2019;57:S8–12.

• Cook KF, Cella D, Reeve BB.  PRO- 
bookmarking to estimate clinical thresholds 
for patient-reported symptoms and function. 
Med Care. 2019;57:S13–7.

• Jensen RE, Bjorner JB. Applying PRO refer-
ence values to communicate clinically rele-
vant information at the point-of-care. Med 
Care. 2019;57:S24–30.

• Examples of qualitative exploration into the 
challenges in PRO data interpretation

• Brundage MD, Smith KC, Little EA, Bantug 
ET, Snyder CF, PRO Data Presentation 
Stakeholder Advisory Board. Communicating 
patient-reported outcome scores using graphic 
formats: results from a mixed-methods evalu-
ation. Qual Life Res. 2015;24:2457–72.

• Examples of reviews of graphic data presenta-
tion in general:

• Shah P, Freedman EG, Vekiri I. The compre-
hension of quantitative information in graphi-
cal displays. In Shah P, Miyake A, editors. The 

Cambridge handbook of visuospatial think-
ing. New York: Cambridge University Press; 
2005. p. 426–76.

• Weissgerber TL, Winham SJ, Heinzen EP, 
Milin-Lazovic JS, Garcia-Valencia O, 
Bukumiric Z, Savic MD, Garovic VD, Milic 
NM. Reveal, don’t conceal: transforming data 
visualization to improve transparency. 
Circulation. 2019;140:1506–18.

11.11  Research in Context

Patient-reported outcomes (PROs) can be 
applied in three contexts to promote 
patient-centered care: an individual 
patient’s PRO data can inform his/her clini-
cal care; PRO results from research studies 
can directly inform patients (e.g., in educa-
tional materials or decision aids) about the 
impacts of diseases and treatments, and the 
same PRO results from research studies 
can inform clinicians in their decision- 
making and researchers in their work. 
Given the wide variation in how PROs are 
summarized and reported within each of 
these contexts, a modified Delphi process 
was used to develop stakeholder-driven, 
evidence-based recommendations for PRO 
data display for each context. Key issues 
addressed by these recommendations in all 
contexts were directionality (i.e., whether 
higher scores were better/worse outcomes) 
and conveying score meaning. Issues spe-
cific to individual patients included repre-
sentation (bar charts vs. line graphs) and 
highlighting possibly concerning scores 
(both in absolute terms and changes over 
time). Issues specific to research study 
results presentation included handling 
normed data, conveying statistically sig-
nificant differences, illustrating clinically 
important differences, and displaying pro-
portions improved/stable/worsened. The 
recommendations are summarized in this 
chapter, and are more fully described by 
Snyder and colleagues [20].
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12.1  Introduction

Culture can be defined as an integrated pattern of 
learned beliefs and behaviors that can be shared 
among groups and can include thoughts, styles of 
communicating, ways of interacting, views on 
roles and relationships, values, practices, and 
customs [1]. “Ethnicity” incorporates the notions 
of a shared social, cultural, or religious back-
ground that is distinct and passed on between 
generations leading to a shared identity. With the 
world becoming a global village, one’s interac-
tion with people from different ethnic and cul-
tural backgrounds is inevitable.

Furthermore, rising globalization through fac-
tors such as immigration [2] influence on one’s 
professional, personal, spiritual, and social lives. 
Therefore, it is no surprise that globalization will 
have its effects on the provision of healthcare in 
relation to cultural awareness and cultural 
competence.

Cultural competence in healthcare is a term 
that has been a subject of much research and 
speculation in the last decade. With healthcare 
providers (HCPs) seeing more patients of diverse 
backgrounds, there is a need to explore any 
beliefs that patients might have regarding their 
treatment, which could increase adherence to 
treatment and help them achieve satisfactory 

health outcomes [1]. Research has shown that 
culture can shape beliefs and attitudes about 
health, illness, death and dying, expectations 
concerning death and diagnosis, decision-making 
roles of the patient and caregivers, and percep-
tions regarding complementary and alternative 
medicine [3]. Therefore, HCPs need to be cultur-
ally aware of such beliefs not just to address them 
but also to avoid stereotyping patients according 
to their cultural or racial backgrounds.

Despite advancements in oncology, the diag-
nosis of cancer is still seen as a life-changing 
event that can have a significant impact on the 
HRQOL of these patients [4]. The concept of cul-
tural competence can become even more chal-
lenging when dealing with cancer, as an HCP 
must navigate through complex topics of break-
ing the diagnosis, treatment options, manage-
ment options, pain management, and at times 
end-of-life care, not just with the patient but at 
times with their family as well.

This chapter will enable the readers to: (a) 
understand the role and influence of socio- 
cultural factors on the perceptions regarding the 
HRQOL of cancer patients and their families; (b) 
recognize the importance of providing culturally 
competent care to achieve greater patient satis-
faction; (c) identify and address the challenges 
faced by both HCPs and researchers while 
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encountering cancer patients of different cultural 
backgrounds; (d) understand the concepts of 
cross-cultural adaptation, equivalence, validity, 
and their utility in designing inclusive research 
tools and instruments that capture the cultural 
diversity and generate more nuanced insights 
regarding its impact on HRQOL.

12.2  Role of Culture in Cancer 
Patients’ Perceptions 
and Attitudes Toward 
the Disease

12.2.1  Perceptions of Cancer Pain

Pain is a common and significant health problem 
for cancer patients, which can affect their 
HRQOL.  Research has shown that 59% of 
patients on anti-cancer treatment, 33% of patients 
after anti-cancer therapy, and 64% of patients 
with advanced-stage disease or metastatic cancer 
can experience pain. In addition, adequate pain 
relief can be achieved in 70–90% by using appro-
priate guidelines for improving HRQOL [5, 6].

The bio-cultural model of pain proposed by 
Bates [7] explores the role of social learning in 
the variability of pain across cultures. The model 
hypothesizes that psychological and physiologi-
cal processes of pain can be influenced by social 
learning from family and group membership in 
an individual’s lives, which in turn can affect the 
perception and modulation of pain. When a per-
son experiences a pain stimulus, the individual’s 
past memories and cultural beliefs might deter-
mine whether the pain impulse reaches the level 
of awareness, and this may affect the person’s 
perception and response to it [8]. Consequently, a 
person’s interpersonal relationship and exposure 
to social patterning determine whether certain 
reactions of pain will receive approval or disap-
proval in their cultural and social context.

The above model of pain can be extended to 
understand the different pain “experiences” across 
cultures in cancer. In a systematic review to com-
pare pain barriers via the Wards Barrier question-
naire, Asian cancer patients generally had higher 
barrier scores than Western patients [5]. A possible 

explanation for this difference can be that without 
adequate knowledge of the disease, Asian patients 
might believe cancer pain to be a universal and 
inevitable consequence in patients with cancer [9].

Patients from certain ethnicities might not 
complain of pain or present with the complaint 
when it is more severe. Additionally, some cul-
tures that value stoicism (such as Asian) might 
hinder patients from expressing their pain to 
avoid being perceived as being weak. Certain 
South Asian studies have identified traditional 
medicine as the first-line medication sought for 
the alleviation of pain [10]. Another cross- 
cultural study found that some individuals 
belonging to Middle Eastern and Asian cultures 
attributed the pain to be a result of the “evil eye” 
and would want to “leave fate in the hands of 
God” [11]. These reasons can be a factor in the 
late presentation of such patients to allopathic 
HCPs for pain control.

It is only when the HCPs will be aware of cer-
tain perceived barriers toward receiving pain 
management that they will be able to address 
them. Therefore, it is crucial for HCPs to care-
fully assess the patient’s perception of pain 
symptoms arising from cancer in a contextual 
way to allow for therapeutic discussions, early 
intervention, and a better HRQOL.

12.2.2  Religion and Perception 
of Disease

Religion and spirituality can also influence the 
perception of disease in cancer patients. Certain 
religions, such as Hinduism, have a concept of 
“karma” [3] or punishment for a person’s past 
deeds in life, which patients correlate with their 
comorbid conditions, such as morbidities of 
cancer.

Among Muslims, the disease is not seen as 
punishment for their past sins but more of a way 
to learn endurance to improve their spirituality 
and connection to God [8]. If not adequately pro-
vided with their treatment options, patients might 
feel that this is an inevitable part of their disease 
trajectory, giving rise to a fatalistic attitude 
toward cancer.
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It might be important to note that religious pre-
dilection should not always be considered a barrier 
to obtaining anti-cancer care. In a qualitative study 
conducted on African-American patients, religious 
beliefs and practices positively influenced atti-
tudes toward the disease and helped in enduring 
treatment [12]. Another systematic review found a 
positive correlation between spiritual well-being 
and HRQOL in cancer patients [13].

Furthermore, both religious and secular- 
minded people might have different outlooks on 
disease [14]. For example, a religious person 
might either believe they are created by and loved 
by God or think they have let him down. A secu-
lar person might view the same situation differ-
ently by recalling that they still have their family 
or friends by their side. A qualitative study car-
ried out in England found religious congrega-
tions such as church congregations to be a source 
of emotional and social support to patients and 
revealed that the experience of living and dying 
from cancer might be seen as a “spiritual invest-
ment” by some Black Caribbean patients which 
would be rewarded in the afterlife [15]. However, 
the HCPs should try to be well informed of the 
patient’s attitude toward his/her disease in a reli-
gious and spiritual context to counsel them 
regarding any thoughts that might negatively 
affect their HRQOL.

For example, patients who believe their cancer 
is due to punishment in the patient’s past deeds 
and are distressed about the fact can be reminded 
of any silver linings, this disease might have to 
offer, such as a good prognosis, time to spend 
with family, or in any spiritual activity that might 
bring satisfaction to them. However, this can only 
be achieved by evaluating the patient in such a 
context, and perhaps a multidisciplinary approach 
to a patient can allow a psychosocial evaluation 
to take place if needed.

12.2.3  Influence of Cultural Factors 
on Use of Complementary or 
Alternative Medicine

The decision to opt for complementary or alter-
native medicine (CAM) can be influenced by 

one’s ethnic background [16]. CAM can consist 
of a wide range of approaches, ranging from 
herbal medicine, homeopathy, yoga, as well as 
spiritual counseling or prayer.

The use of CAM is related to how well con-
nected the patient and their family might feel 
toward their cultural heritage. People of different 
ethnicities can prefer other modalities of CAM 
such as herbal medicine by Chinese, spiritual 
counseling by Native Hawaiians, and religious 
and spiritual healing by Filipinos [9].

Certain CAM therapies are of a communal 
nature and make the patient feel connected to 
their family and community [17]. These therapies 
can also facilitate patients in coping with certain 
perceptions about their disease, such as it being 
related to “pay-back” for their past deeds or being 
able to have a “peaceful passage to the afterlife” 
[17].

It is important for an HCP to at least have 
knowledge about common CAM therapies pre-
vailing in the cultural context in which they prac-
tice, as it reportedly improves patient satisfaction 
[18]. The shifting paradigm of healthcare toward 
a patient-centered approach necessitates an 
empathic attitude of the HCP and perhaps an 
effort to negotiate the integration of certain CAM 
therapies while adhering to conventional 
medicine.

12.2.4  Role of Family and Gender 
Influencing Cancer Care

In certain cultures, health-related decisions may 
be primarily seen as the duty of the family in 
order to alleviate the patient’s stress related to the 
disease and to protect him/her from the additional 
burden of making more difficult decisions related 
to the disease.

The role of family members in a patient’s dis-
ease trajectory varies across cultures. Certain tra-
ditional societies in South Asian Countries, such 
as India, have more significant involvement of 
family members in healthcare decisions [3]. 
Family involvement in a patient’s chronic illness, 
such as cancer, can support the patient logistically, 
physically, and emotionally. At times where out-
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of-pocket healthcare systems or inadequate health 
insurance exist, strong family ties can result in the 
financial support of the patient as well.

While such family dynamics have their advan-
tages, they can also result in the patient’s auton-
omy being compromised through collusion. 
Collusion in a medical context can refer to selec-
tive disclosure or non-disclosure about the 
patient’s diagnosis. The intention behind collu-
sion is usually to protect an already ailing patient 
from further setbacks. A study in South India 
reported that 40% of cancer patients were not 
informed about their diagnosis [19].

Gender roles in traditional societies also affect 
collusion through assumptions that women are 
not able to make important decisions. Another 
Indian study reported that two-thirds of women 
with cervical cancer had their diagnosis con-
cealed by husbands and family members [20]. In 
the Indian family scenario, a paternalistic 
approach pervades during each stage of health-
care where a “responsible” family member, usu-
ally a patriarch, has the greatest influence on 
medical decisions [21].

These roles can at times be challenged during 
times of illness, creating disparities in HRQOL. A 
study conducted in India noted married women 
diagnosed with cancer to have lower HRQOL 
compared to unmarried women, which is reflec-
tive of a married woman’s status in a traditional 
household [22]. Certain cultures expect women 
to take up the role of caregivers or home-makers, 
and a cancer diagnosis might deprive them of this 
role, and in turn, the demand for the social sup-
port the patient might need.

In contrast, Western societies which run on a 
comparatively individualistic approach favor dis-
closure of diagnosis. In the United States, the 
patient rights movement compels HCPs to inform 
patients of the diagnosis. Studies have reported 
an 80% disclosure of information in Austria, 
Denmark, and other European countries [3].

The difference in collusion between tradi-
tional and non-traditional societies has been 
argued to stem from differing collective versus 
individualistic approaches, respectively [23]. 
These approaches have influenced which princi-
ple of bioethics is more valued in these health-

care systems. The individualistic society puts 
greater value on the principle of autonomy, which 
is seen in full disclosure, candid conversations 
about the disease, end-of-life care planning, and 
informed consent. A society that values the col-
lectivistic approach is more influenced by the 
principles of beneficence and non-maleficence, 
which at times can become a barrier to informing 
patients about their diagnosis and can result in 
the patient playing a more passive role in their 
cancer journey.

However, does disclosure of diagnosis cause 
distress among patients as perceived by certain 
societies? Collusion is found to be associated 
with poorer HRQOL in India, with 95% of can-
cer patients in a study saying that they prefer to 
know about the diagnosis [24]. However, a study 
in Iran showed that disclosure of diagnosis results 
in a poorer HRQOL among cancer patients [25].

It is challenging for the HCP to ascertain 
which ethical principle will benefit the patient in 
such a situation. The disclosure of information 
might be necessary for, let us say, a patient who is 
the sole breadwinner of the family as the treat-
ment to follow will be financially taxing. The dis-
tress caused while breaking diagnosis might be 
lessened by integrating disclosure in the patient- 
HCP interaction in a culturally appropriate way. 
For example, filial societies can have adult off-
spring present while breaking bad news for emo-
tional support. At times, negotiation might be 
needed between family members and the HCP 
into breaking bad news in a stepwise manner 
with multiple clinical encounters. Such measures 
might be cumbersome but necessary, keeping the 
patient’s best interests and HRQOL at hand 
before and during management.

12.2.5  Language Barrier 
in Communication

The close relationship between language and cul-
ture makes it an important aspect to consider in 
cross-cultural cancer care. A language barrier can 
refer to both the HCP’s inability to speak to patients 
and a poor understanding of how different ethnic 
groups use language to indicate emotions [26].
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Language discordance between the HCP and 
patient is shown to be associated with worse psy-
chological and physical health outcomes [27]. 
Linguistic considerations can be challenging for 
an HCP as the nature of counseling can change 
with different languages. For example, in 
Pakistan, it is customary to use the word 
“Insha’Allah,” meaning “as God wills” when 
talking about future plans, a practice also seen by 
HCPs when counseling patients about the prog-
nosis of their disease. However, the English 
Language does not have an appropriate replace-
ment with the same cultural value as 
“Insha’Allah,” and HCPs seeing an immigrant 
from Pakistan might not be able to counsel 
patients in a way that is culturally relevant to 
them.

In cancer treatment, a disease is already seen 
as a life-changing event, communication amidst 
language barriers can prove to be more difficult. 
Certain cultures have negative connotations asso-
ciated with the word “cancer” or “depression” 
[3], proving to be challenging for both the HCP 
and the patient. For the HCP, it can be hard to 
screen a patient for depressive symptoms if no 
exact word exists in the person’s native tongue. 
For the patient, language incompetency with the 
HCP might be a barrier to expressing symptoms 
related to the disease or any distress they might 
be feeling.

There have been a few suggestions to overcom-
ing language barriers, the most practical of which 
seems to be an interpreter that acts as a third party 
between the HCP and the patient. However, inter-
preters need to be skilled in forming a rapport with 
the patient to voice their concerns. Some doctors 
prefer relatives of a patient to take up the role of 
the interpreter. Unfortunately, this might displace 
the patient or a more immediate family member 
from the decision-making role [28], transferring it 
to the moderator. In such a scenario, the patient’s 
preference should be asked first as to who they 
would want as a moderator in one’s efforts to best 
move forward in providing patient-centered care.

The other suggestion involves “Language 
matching,” which matches the patient to an HCP 
who is of a similar ethnic background or who 
might know the patient’s native language, in the 

hope of a more effective HCP-patient encounter. 
With globalization, one might argue that the need 
for a culturally diverse workforce [29] is even 
more necessary than before. This requires a dras-
tic change in not just the healthcare but also the 
health education system, with a particular focus 
at the grass-root level.

Perhaps a more short-term solution is to 
involve social health workers and mobilize com-
munity workers to cater to the patients from a 
specific ethnic minority. A study in Israel showed 
[26] that cancer patients who are from a different 
cultural background than the HCP, such as Arab, 
are “matched” to an Arabic social worker by 
some HCPs in order to form a “continuous 
relationship.”

More work needs to be done in developing 
culturally competent healthcare systems that will 
aim to improve HRQOL in cancer patients. In 
addition to the oncologists and nurses, commu-
nity health workers or social workers should be 
mobilized and trained to build a rapport with 
such patients, to screen them for certain physical 
and psychological symptoms which the primary 
team might fail to pick.

12.2.6  Concept of Death and Dying

According to the WHO [30], “cancer is the first 
or second leading cause of death before age 70 
years in 91 of 172 countries.” The diagnosis of 
cancer brings with it distress regarding mortality 
and needs to be discussed with patients (see also 
Chap. 14, this volume). In addition, end-of-life 
care should also be planned.

Additionally, “preparedness for death” might 
entail different meanings for different patients 
and caregivers. Chaturvedi et al. [21] encompass 
medical, psychosocial, spiritual, and practical 
aspects related to preparedness for end of life and 
argues that it can involve (1) knowing about signs 
and symptoms that may present in the later stages 
of disease; (2) discussing emotions and sharing 
grief with family and friends; (3) prayer and talk-
ing about the meaning of death; and (4) arrange-
ments regarding finances (written will) or funeral 
arrangements.
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However, the concept of death has different 
connotations across cultures. Paradoxically, soci-
eties influenced by fatalism, such as Asian societ-
ies, might not always be ready to talk about 
end-of-life care openly. People belonging to cer-
tain cultures might have superstitions regarding 
communication about death. A systematic review 
[31] revealed that certain people from Chinese 
and Filipino backgrounds think it is “bad luck” to 
talk about death, and talking about it will evoke 
it. The review reported that in hospice care for 
such patients, they might prefer not talking about 
their illness but being more optimistic about their 
present health. This can place a challenge for 
HCPs more acclimatized to Western medicine 
where a more direct approach to such topics of 
communication is the norm.

Conversations in such cases regarding end-of- 
life decisions should be modified to the patient’s 
needs. After evaluation of what the patient per-
ceives death, dying, and palliative or hospice care 
as, language can be modified to prevent distress 
or confusion. An example is from an adaptation 
of an advance care planning guide for young 
Brazilian patients with cancer [32] in which par-
ticipants, when asked, felt that instead of saying 
“when my end-of-life is near,” using the phrase 
“when the moment that the end of my life is near 
arrives” felt less direct and more optimistic. On 
the other hand, when the sample guide was 
revised by patients in Australia, the section on 
asking for forgiveness was considered irrelevant 
to them in the secular Australian society [32].

The need to be culturally competent while dis-
cussing death becomes even more critical in a 
palliative setting, as an HCP might need to edu-
cate the patient regarding advance care planning. 
A systematic review revealed that non-white eth-
nicities in the United States are associated with 
lower acceptability to advance life care planning 
than white ethnicities [33]. Another study in New 
Zealand showed that people from Maori and 
Pacific Cultures are reluctant to discuss death, 
which might translate to them not having faith 
that the person will live [34].

Other possible barriers to receiving end-of-life 
care can be autonomous versus a collective 
approach to medical decision-making. Asian cul-

tures, as opposed to European cultures, are more 
likely to lean toward family decision-making 
regarding advance life care planning [35]. A 
study in Taiwan revealed that 82.7% of DNR 
orders are signed mostly by family members 
rather than the patient themselves [36], with 
delay in patient involvement in end-of-life care 
being one of the factors for the discrepancy.

Therefore, the HCP needs to assess the 
patient’s ideas and attitudes about the prognosis 
of his/her disease and involve the patient in 
decision- making based on their disease trajectory 
and response to treatment. After evaluating the 
patient’s needs and wishes regarding his/her ill-
ness, the provider needs to have an end-of-life 
care discussion with simple language avoiding 
medical jargon and use the potential influence of 
religiousness/spirituality in end-of-life care dis-
cussions. Existing culturally sensitive guidelines 
can be used for a culturally competent patient 
encounter [37].

Furthermore, HCPs should inquire and be 
aware of any end-of-life rituals that the patient 
expects to go through. Open communication 
about death and end-of-life care may reveal any 
wishes that the patient has regarding burial, cre-
mation, Do Not Resuscitate (DNR) orders, and 
dying at home or in the hospital. Doctors in pal-
liative care in certain South Asian countries or 
paternalistic settings might face the difficulty [3] 
of choosing on the patient’s behalf, as they are 
seen as the authoritative figures in the matter. In 
any situation, it is essential to consider and 
respect the patient’s needs and wishes on the mat-
ter securing the patient’s dignity, conserving his/
her HRQOL, and facilitating rather than dictating 
his/her decision.

12.3  Suggested Frameworks 
and Strategies to Address 
Cross-Cultural Challenges 
and Considerations

12.3.1  Explanatory Model of Disease

The greatest challenge of caring for any ethnicity 
is arguably the balance that needs to be achieved 
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between being culturally ignorant and also over-
simplifying the values of that social group. One 
such way, proposed by Betancourt et al. [1], is to 
explore certain aspects in the clinical encounter, 
including any:

 (a) Cross-cultural issues
 (b) Meaning of illness to the patient
 (c) Social context
 (d) Negotiation to improve adherence to the 

disease

There can be various cross-cultural aspects 
that need to be taken into account during a clinical 
encounter. Given the variety of cultures/subcul-
tures/ethnicities that an HCP can be exposed to, it 
is best to keep in mind certain aspects of cultural 
issues to prevent misunderstandings, such as:

 (a) Style of communication including both ver-
bal and non-verbal cues such as eye contact 
and physical touch.

 (b) Exploring any potential mistrust and preju-
dice that the patient might have against the 
doctor, for example, any mistrust regarding 
racial provider bias [33] from past 
experience.

 (c) Assessing the family dynamics and decision- 
making dynamics of the patient. As discussed 
before, this will have an impact on diagnosis 
disclosure, treatment planning, further coun-
seling, and at times end-of-life care and 
advance care planning.

 (d) Traditions, customs, and spirituality that 
might affect the patient’s perception of 
disease.

 (e) Sexuality and gender issues.

Furthermore, the meaning of illness to the 
patient should also be explored. Patients might 
have certain perceptions about the disease that 
can be associated with their societal beliefs. A 
cross-cultural study [34] conducted in Australia 
and Vietnam showed that a higher percentage of 
Vietnamese patients reported their cancer being 
caused by “bad luck or fate,” highlighting a pos-
sible association with the fatalistic beliefs pre-
vailing in the culture. Additionally, poor diet was 

also identified as the most frequently perceived 
cause of cancer, highlighting the importance of 
diet in the Vietnamese culture. Therefore, it is 
important to assess the patient’s perception of 
their illness to prevent any misunderstanding and 
added distress or guilt the patient might have in 
an effort to improve HRQOL.

Determining the factors that make up the 
patient’s social environment, such as socioeco-
nomic status, support, literacy, dominant lan-
guage, social stressors, which will impact the 
patient’s perception, attitude, and action toward 
his illness, is also essential. An excellent social 
history will encompass all these aspects so that 
the healthcare team can move forward with the 
context in mind.

Cross-cultural differences can cause disagree-
ments between patients and HCPs. A “negotia-
tion” is going beyond the conventional 
authoritative role that an HCP plays but more of 
an understanding role that makes sure that the 
patient and involved caregiver(s) are well 
informed of the disease’s nature, prognosis, treat-
ment plan. A negotiating nature of the encounter 
will value the patient’s beliefs.

The explanatory model of disease proposed by 
Betancourt can be extended to cancer care as 
well, encompassing aspects that will be essential 
in any cross-cultural clinical encounter [1].

12.3.2  Health Belief Model

The health belief model (HBM) [35] was initially 
developed in 1952 by social psychologists in the 
United States Public Health Service to explain 
and predict preventive health behavior, to explain 
the widespread failure of people to participate in 
programs, and to prevent and detect disease [38–
40]. Later, it was modified and extended to study 
people’s responses to symptoms [41] and their 
response to a diagnosed illness [42]. The HBM 
consists of six descriptors as follows:

 (a) Perceived susceptibility: patient’s assess-
ment of the risk of getting a disease.

 (b) Perceived severity: patient’s assessment of 
individual illness.
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 (c) Perceived barriers: patient’s assessment of 
influences that might discourage the pro-
posed action from managing illness.

 (d) Perceived benefits: patient’s assessment of 
positive consequences of the promoted 
outcome.

 (e) Cues to action: perceived factors that might 
help the patient take the recommended action.

 (f) Self-efficacy: ability to successfully execute 
behavior that is recommended.

The health belief model can be extended to 
provide an understanding of patient perceptions 
and actions regarding cancer. A systematic review 
evaluating cervical cancer screening among 
immigrants and ethnic minorities in the United 
States [36] revealed that African, Hispanic, and 
Middle Eastern minorities had preconceived 
notions about pap smears threatening women’s 
virginity. Only when one enquires about patient 
health beliefs is when such thoughts are revealed 
and can be counseled for.

Extending the health belief model to tertiary 
care in cancer, it is imperative to know about, for 
example, a patient’s perceived severity of the dis-
ease to handle disclosure of the diagnosis and fur-
ther treatment plan tactfully. A patient’s beliefs, 
such as pursuing conventional and alternative med-
icine, might hinder them from opting for chemo-
therapy. Unless the HCP is aware of this perceived 
barrier, he/she cannot reach a middle ground of 
perhaps integrating certain CAM into conventional 
medical therapy. Certain cues to action for treat-
ment might be the patient’s family or caregivers 
that can at times influence the patient’s decision, as 
we have previously discussed for certain cultural 
settings. The self- efficacy of the patient can also be 
determined, and in an appropriate context, the con-
cept of support groups, social workers, or informal 
caregivers can facilitate the patient and aim to 
improve his/her HRQOL.

12.3.3  Strategies to Breaking 
Bad News

The need to break the bad news to cancer patients 
can arise at any point of the treatment. It can arise 
right at the beginning from the diagnosis of dis-

ease to a later phase, such as failure of further 
response to treatment or preparing a patient and 
family for advance life care planning. The com-
plex situations surrounding the disease trajectory 
coupled with cross-cultural differences among 
different patients that might present to an HCP 
necessitates the need for a tactful and culturally 
competent approach to disclosing bad news.

The ABCDE model of breaking bad news pro-
posed by Koenig and Gates-Williams [37] is a 
tool that can be used to assess the Attitudes, 
Beliefs, Context, Decision-making style, and 
Environment that surrounds patients.

A description on how to use ABCDE in a clin-
ical encounter is as follows:

 (a) Attitudes of patients and families: Explore 
the patient’s ideas toward, for example, truth- 
telling, diagnosis disclosure, death, and 
dying. Healthcare workers should educate 
themselves about ideas regarding cancer 
common to ethnic groups commonly encoun-
tered in their practice.

 (b) Beliefs: Explore patient’s and family’s reli-
gious and spiritual beliefs regarding the dis-
ease, any alternate medicine influenced by 
those beliefs, beliefs about the afterlife.

 (c) Context: Ask the patient about their histori-
cal and political context, for example, place 
of birth, immigration status, socioeconomic 
status, languages spoken, and comfortable 
with.

 (d) Decision-making style: Determine the level 
of authority the patient has in decision- 
making. Will medical decision-making be 
primarily done by the patient or collectively 
as a family or by one member of the family.

 (e) Environment: Explore and utilize any aids 
that can help the HCPs be more culturally 
competent such as translators, healthcare 
workers from the same community, religious 
leaders, community leaders, other family 
members.

Another descriptive study done in South 
Africa explored strategies to communicate the 
diagnosis of osteosarcoma to patients [43]. It pro-
poses additional use of visual aids, metaphors, 
and the need to negate any cultural health mis-
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conceptions of their cancer happening due to 
“bewitchment.” The study also mentioned the 
need to prepare the person before-hand or “set 
the stage” for breaking bad news by assessing 
how much the patient knows and informing the 
patients for reasons for performing diagnostic 
tests and warning the patient of the possibility of 
cancer throughout the diagnostic process.

12.4  Cross-Cultural 
Considerations in HRQOL 
Research

The relationship of culture with an individual’s 
perception of their health is multi-layered. 
Literature shows that cultural beliefs profoundly 
impact the HRQOL of cancer patients, particu-
larly as they approach the end of their life [44]. As 
societies become progressively multiethnic, pro-
viding evidence-based culturally competent care 
to the patients can become very challenging for 
the providers and health systems. Most of the 
research tools currently being used to evaluate 
HRQOL outcomes are designed for English- 
speaking western countries [45] and therefore do 
not capture the factors affecting the HRQOL of 
culturally diverse patients. There is a need for 
developing new tools or modifying pre-existing 
survey instruments to bridge this gap. There are 
many different approaches to this problem. The 
“particularists” approach assumes that cultures 
vary significantly in their understanding of 
HRQOL, and therefore instruments designed for 
one culture cannot be used in another. The “abso-
lutists” approach suggests that health and disease 
are experienced the same way in all human beings 
regardless of their cultural or linguistic identity. 
Finally, the “universalists” approach recommends 
that careful modifications allow similar instru-
ments to be used across different cultures [46].

12.4.1  Particularist Approach: 
Starting from Scratch

From the lens of a particularist approach, every cul-
ture should need an assessment tool designed spe-

cifically for that population. It assumes there is 
minimal overlap in the understanding of 
HRQOL. This can be useful when assessing certain 
behaviors, such as sexual behaviors only observed 
in certain cultures [47]. This will allow for high 
face and content validity and make the instrument 
very user-friendly as the administration mode can 
be tailored to the population [48]. However, this 
strategy is very resource and time intensive, espe-
cially in low middle-income countries (LMICs).

12.4.2  Absolutist Approach: Utilizing 
a Pre-existing Tool

The “absolutist” approach dictates that there is 
little to no difference in how HRQOL is per-
ceived across cultures. This approach leaves little 
to no room for including domains that may be 
more important for some cultures and may retain 
components that other cultures cannot relate to or 
consider crucial. For example, autonomy is 
highly valued in North American societies. But 
this may come across as selfish in Eastern societ-
ies as people in these cultures tend to value fam-
ily and cohesiveness over individualism [49].

It should also not be assumed that the psycho-
metric and other properties will remain the same 
regardless of the population. The first Spanish 
translation of the Sickness Impact Profile for the 
United States’ Spanish-speaking population had 
low construct validity [50]. The advantage of trans-
lation of existing tools followed by further psycho-
metric testing is that it is very cost- effective as it 
utilizes instruments that have already been used 
elsewhere and allows for cross-culture compari-
sons, which is especially important when HRQOL 
is being studied in international studies or clinical 
trials. This is especially true for societies that are 
linguistically and culturally similar [48].

12.4.3  Universalist Approach: 
Joining Forces

This approach acknowledges that there are some 
similarities and differences across cultures that 
need to be reflected in the assessment tools. This 
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involves creating a team of researchers from dif-
ferent parts of the world to develop an instru-
ment that covers the general and culture-specific 
domains. The WHOQOL group is an example of 
this approach, with representatives from differ-
ent cultural groups contributing equally to the 
design of HRQOL tools [51]. This is a meticu-
lous process where each facet is analyzed in 
the context of every culture, and questions are 
added, removed, or modified depending on their 
cultural relevance [47, 51]. Another example 
is the European Organization for Research and 
Treatment of Cancer (EORTC), an organization 
that has been active for over 50 years and stud-
ies the HRQOL of cancer patients in 37 countries 
across all European countries and Australia, the 
United States, and Canada [52]. It has shown high 
reliability, validity, and responsiveness [52–54]. 
This strategy is also very resource and time inten-
sive and might not allow for comparisons across 
cultures if there are too many modifications.

A diagrammatic representation of all aforemen-
tioned approaches is depicted below (Fig. 12.1).

12.5  Aspects to Consider in Cross- 
Cultural Adaptation, 
Validation, and Translation

Cross-cultural adaptation (CCA) is a way to 
achieve cultural equivalence by understanding 
the difference between the cultures being studied 

[55–57]. On the other hand, cross-cultural valida-
tion aims to ensure that the new instrument func-
tions the same way as its old counterpart and 
carries the same functions [58]. There are many 
aspects to consider when validating a tool across 
different cultures, as highlighted by Corless et al. 
[59].

12.5.1  Cultural Relevance

It is essential to evaluate whether components of 
a HRQOL instrument are culturally relevant or 
critical to the target audience. Target partici-
pants living in war and conflict-ridden zones, 
abject poverty, or severely underserved areas 
may have a different expectation of 
HRQOL. They may find some components to be 
irrelevant. In cultures where discussing the 
impact of the disease on sexuality or reproduc-
tive function is stigmatized, patients may feel 
uncomfortable sharing this information with the 
researchers even if that affects their HRQOL 
significantly. It is essential to approach these 
issues with sensitivity. For example, in adapting 
the Ferrans and Powers QLI (HRQOL Index) 
for Taiwanese culture, the question “How satis-
fied are you with your sex life?” became “How 
satisfied are you with your intimacy with your 
spouse” [60]. Additional questions about the 
extended family’s role were also included as it 
significantly impacted the individual’s well-

Fig. 12.1 Perceptions of HRQOL across different cultures: Absolutist, Particularist, and Universalist approaches
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being [60]. Similarly, alternative therapies are a 
part of many cultures. Still, the exact nature and 
type of treatment may be different, and there-
fore it is crucial to focus on the therapies spe-
cific to the population.

12.5.2  Phenomenon of Interest

Certain phenomena may be more critical to 
HRQOL in one culture than the other. Sometimes, 
the same phenomenon may be interpreted differ-
ently in different populations [61]. The equiva-
lent of low “energy” in Chinese is low “jingshen,” 
which also includes spiritual vigor in its meaning 
[46]. Similarly, the term “emotional problems,” 
when translated into German and French, carries 
the connotation of psychiatric illness [61].

12.5.3  Culture Versus Nation

Nation and culture are anthropological terms 
with different meanings. Many cultures can co- 
exist within one country, and many different 
nations can have similar cultural origins [62]. 
While cultures are centered around a common 
language, sometimes there can be slight differ-
ences in speakers of the same language living in 
different countries [59].

12.5.4  Achieving Equivalence

Cross-cultural adaptation of a research tool 
should not be limited to just forward and back-
ward translations to ensure equivalence of lan-
guage. It can fail to capture the essence of the 
question being asked. The concept of equiva-
lence can be very vague and broad. There are 
many different terms used in literature with no 
standard definition. These types include concep-
tual, semantic, technical, psychometric, and oth-
ers. Cross-cultural comparisons can only be 
made once these types of equivalences are estab-
lished, which can only happen after prerequi-
sites, such as a valid translation method, are 
satisfied [47].

12.5.4.1  Conceptual Equivalence
While there is no consensus on what constitutes 
conceptual equivalence, many agree that it is an 
essential condition to satisfy before other equiva-
lences can be achieved [63]. Acquadro et  al. 
define conceptual equivalence as a type of equiv-
alence “achieved when answers to the same ques-
tions reflect the same concept. In other words, a 
construct is recognized as being conceptually 
equivalent cross-culturally if it can be meaning-
fully discussed in each of the cultures concerned” 
[64]. The concept being studied should not only 
be comparable but also carry equal importance in 
each culture. For example, surgical scars are 
likely to have a higher impact on the HRQOL in 
cultures that highly value cosmetic appearance 
even though they cause disfigurement in all [47]. 
This can be established in qualitative interviews 
and focus group discussions.

12.5.4.2  Semantic Equivalence
Semantic equivalence determines “whether the 
same expression exists in the other language” 
[65]. It is interchangeable with functional equiva-
lence [66]. There are two components to seman-
tic equivalence, that is, denotative and connotative 
sameness. Denotation refers to the literal or pri-
mary meaning of a term, whereas connotation 
refers to abstract meaning or intention conveyed 
by the word in addition to its primary meaning. 
Certain idioms, proverbs, or other culture- specific 
phrases may lose their essence in a forward- 
backward translation and require the use of vari-
ous procedures and tools to achieve semantic 
equivalence [67].

12.5.4.3  Technical or Operational 
Equivalence

Technical or operational equivalence refers to the 
congruence of the method of obtaining data [68]. 
Sharing information about one’s HIV status, sexu-
ality, or financial situation may be considered inap-
propriate in many cultures. This is especially true if 
the questionnaire is interview-based rather than 
self-administered, which can be necessary for pop-
ulations with low literacy. Questionnaires using 
Likert-type scales or visual analog scales might not 
be familiar to people living outside highly industri-
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alized countries, and participants may require addi-
tional assistance to understand them. In Buddhist 
cultures, respondents may not answer honestly 
about feelings of depression or dissatisfaction with 
treatments so as not to offend the researchers [47]. 
Many respondents in Islamic cultures may find it 
hard to communicate with researchers from the 
opposite gender, especially in matters of reproduc-
tive health [47]. Another definition of technical 
equivalence is in terms of grammar and syntax of 
the measure. For example, when the Diagnostic 
Interview Schedule for Children was developed in 
Puerto Rican Spanish, several questions could be 
translated into more concise sentences than English 
without losing meaning [69].

12.5.4.4  Psychometric Equivalence
Psychometric equivalence is also referred to as 
measurement equivalence. Psychometric equiva-
lence is satisfied when the instruments have simi-
lar validity, reliability, and responsiveness in 
different cultural groups (see also Chap. 7, this 
volume). Reliability refers to the consistency with 
which the same results are produced when the tool 
is used on different occasions [70]. Responsiveness 
refers to the ability of the tool to accurately detect 
if any changes have occurred over a period of time 
[71]. Validity extent to which a concept is accu-
rately measured [70]. It is of three major types, 
that is, content validity, construct validity, and cri-
terion validity. Content validity refers to the extent 
to which a study instrument is “relevant to, and 
representative of, the targeted construct it is 
designed to measure” [72]. Construct validity is 
defined as the “extent to which a research instru-
ment measures the intended construct” [70]. 
Finally, criterion validity is “the extent to which a 
research instrument is related to other instruments 
that measure the same variables” [70].

12.5.4.5  Scalar/Metric Equivalence
Another commonly mentioned type is scalar or 
metric equivalence. Some scholars argue that 
these are two different entities, where metric 
equivalence refers to “the extent to which the 
adapted measures place individuals who are sim-
ilar with regard to the HRQOL states being mea-
sured on the same point in the continuum of 
score” [66]. In contrast, scalar equivalence refers 

to whether “a given rating or response is equated 
to the same degree of the construct across cul-
tures (e.g., a rating of 5 on a life satisfaction item 
must refer to the same degree of satisfaction 
across cultures)” [66, 73, 74]. Similarly, the dif-
ference between excellent, good, or fair may not 
be as intuitive for everyone.

Table 12.1 summarizes the various types of 
equivalences and key questions that need to be 
considered.

12.6  Challenges and Limitations 
of Cross-Cultural 
Considerations in HRQOL 
in Cancer

Even though HRQOL is gaining importance as 
an outcome of interest in clinical trials and prac-
tice [65], cross-cultural aspects are yet to be 

Table 12.1 Types of equivalence in cross-cultural adap-
tation in HRQOL research

Type of 
equivalence Key questions to consider
Conceptual 
equivalence

Can a construct be meaningfully 
discussed in each of the cultures 
concerned? [64]

Semantic 
equivalence

Does the same expression exist in 
the other language? [65]

Technical 
equivalence

Is there a congruence of the method 
of obtaining data? [68]

Psychometric 
equivalence

Do the instruments have similar 
validity, reliability, and 
responsiveness in different cultural 
groups? [71]

Reliability Are the results consistent? [71]
Content 
validity

Is the instrument representative of 
the targeted construct it is designed 
to measure? [72]

Construct 
validity

To what extent does the research 
instrument measure the intended 
construct? [70]

Criterion 
validity

To what degree does the research 
instrument relate to other tools that 
measure the same variables? [70]

Metric 
equivalence

What is the extent to which the 
adapted measures place similar 
individuals on the same point in the 
continuum of score? [66]

Scalar 
equivalence

Does the given rating or response 
equate to the same degree of the 
construct across cultures? [66]
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 considered while interpreting these outcomes. A 
study on Latina breast cancer survivors in the 
United States revealed that they, on average, had 
lower HRQOL, experienced depression, and 
unsupportive relationships at higher rates than 
their non-Latina counterparts [66]. This phenom-
enon is not limited to Latina patients, as it is also 
seen in the immigrant population in general [67]. 
Another study evaluating the HRQOL of patients 
in a multinational trial on breast cancer showed 
systematic differences in the HRQOL of patients 
across different cultures receiving the same treat-
ment regimen [68].

Additionally, the process of cross-cultural 
adaptation of an instrument can be very time- 
consuming and resource intensive [75]. The 
International HRQOL Assessment project carried 
out a cross-cultural adaptation of the SF-36 ques-
tionnaire for 14 countries, the process of adapta-
tion alone took over 3 years. A shortage of PhD 
programs and Ph.D.-prepared HCPs in LMICs and 
lack of funding is a significant impediment to 
progress. Culture itself, as described by Epner 
et al., “is a very elusive and nebulous concept, like 
art” as it can vary significantly within a group 
depending on the age, gender, and other socioeco-
nomic factors; therefore, the separation between 
cultural competence and stereotyping can be very 
tricky [76]. There are many blind spots in the cur-
rent literature owing to the paucity of studies on 
the impact of culturally competent care on the per-
ceived HRQOL of the patients or other patient-
reported outcomes [77].

12.7  Implications 
of and Recommendation 
for Cross-Cultural 
Considerations in HRQOL 
in Cancer and the Way 
Forward

Many researchers argue that cultural competence 
is a core tenant of patient-centered care [69]. 
Patients who consider their provider to be aware 
of the cultural nuances are more likely to be satis-

fied with their care [70]. Culturally sensitive care 
is patient-centered care that keeps in mind the 
patient’s attitudes, beliefs, context, decision- 
making style, and environment throughout the 
trajectory of their disease [36]. However, imple-
menting such care is often challenging as people 
from different racial and ethnic backgrounds can 
co-exist in one setting. This is further compli-
cated by the country’s immigrant and refugee sta-
tus, adding to the region’s cultural diversity.

A few recommendations for culturally compe-
tent practice and research are as follows:

Teaching Cultural Competence Changing 
demographics of patients demands that providers 
be well versed with the different cultural groups 
they are interacting with. Teaching cultural 
nuances to HCPs and researchers early in the 
medical training ensures that patient-centered 
care does not get compromised.

A Multidisciplinary Approach to Cancer 
Care A multidisciplinary approach to cancer 
care should not only consist of oncologists, pal-
liative care specialists, surgeons, and psychia-
trists/psychologists but also community health 
workers, skilled translators to aid in counseling 
patients to improve compliance. Where appropri-
ate, spiritual or religious figures can be involved 
to endorse allopathic management or counsel 
about patient’s fears regarding any aspects of 
their disease in a way that will be more familiar 
and comfortable for them.

Call for More Research Further studies, of 
both qualitative and quantitative nature, can help 
gain more insight into the cultural factors that 
influence cancer patients’ HRQOL.  Developing 
new survey instruments or cross-culturally 
adapting existing tools for various diseases is 
another area that requires additional funding and 
research. Strengthening collaboration among 
researchers across countries and cultures and 
creating avenues for such cooperation is needed. 
Additionally, considering cultural aspects when 
designing clinical trials that incorporate HRQOL 
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as an outcome and increasing participation of 
minorities can help generate evidence that guides 
clinical practice.

Standardization of the Process Epstein et  al. 
identified 31 different methods for cross-cultural 
adaptation but found no consensus [55]. It was 
also found that various methods emphasized dif-
ferent aspects. Some were focused on the tech-
nique of translations, others on focus groups of 
cultural experts, etc. There was no evidence in 
the literature that one approach was better than 
the other. Therefore, there is a need for standard-
izing the process of cross-culturally adapting a 
research instrument to increase the quality and 
efficiency.

12.8  Conclusion

In conclusion, cultural differences should be kept 
in mind by both HCPs and researchers while 
evaluating a patient’s HRQOL.  Socio-cultural 
factors such as religion, family roles, and lan-
guage play an important role in understanding 
the illness from a cross-cultural lens. These fac-
tors might also significantly impact any stage of a 
patient’s disease trajectory, including reactions to 
breaking bad news, decision-making regarding 
treatment, perception, and attitudes toward treat-
ment and management, and advance care plan-
ning. Therefore, both researchers and HCP’s 
need to have a culturally sensitive approach in 
their respective studies and clinical encounters to 
better understand and address any culture- specific 
concerns that affect the HRQOL of patients 
across communities.

It is important to instill qualities of cultural 
competence in HCPs, particularly for those 
who are early on in their training for effective 
execution of these principles in their practice. 
The essence of good communication in a cross- 
cultural setting is a sense of empathy and will-
ingness to understand the patient’s values and 
beliefs, as highlighted in the theoretical models 
and the frameworks. In addition, institutes pro-

viding cancer care should promote a multidis-
ciplinary approach involving psychologists/
psychiatrists and social workers to screen patients 
for unmet needs of psychological and social sup-
port. Additionally, to improve patient compli-
ance to treatment, the benefit of collaborating 
with community leaders, religious and spiritual 
figures, and practitioners of alternative medicine 
should be assessed and implemented where pos-
sible. For a researcher, an inclusive approach to 
research is the key to generating insights and 
ensuring cultural competence in HCPs. Various 
approaches can be utilized to design instruments 
and survey tools that capture the understanding 
of HRQOL in different cultural contexts, with 
each approach having its strengths and weak-
ness. Additionally, the cross-cultural adaptation 
of questionnaires needs to be standardized across 
the board by devising translation methods and 
achieving equivalences.

12.9  Questions That Can Be Used 
for Learning/Testing

 1. Why are cross-cultural considerations impor-
tant in identifying the health-related quality of 
life in patients with cancer?

 2. What factors influence the perception toward 
cancer or any other chronic disease?

 3. Should the process of cultural adaptation and 
development of questionnaires be standardized?

 4. How can one identify which approach – par-
ticularist, absolutist, or universalist – will best 
fit the study purpose?

 5. How can cultural competence be inculcated in 
clinical education?

12.10  A Topic for Discussion That 
Can Be Used in Teaching

How can healthcare providers keep a balance 
between the cross-cultural considerations and the 
ethical principles of beneficence and non- 
maleficence in cancer patients?

12 Cross-Cultural Considerations in Health-Related Quality of Life in Cancer
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12.11  Further Reading List
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perspective on the measurement of cross- 
cultural competence: an approach through 
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edge. Eur Manag J. 2017;35(5):632–44.
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socio-cultural factors in prostate cancer 
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Groenvold M, Johnson C, et al. Health-related 
quality of life in EORTC clinical tri-
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cal developments to making a real impact on 
oncology practice. Eur J Cancer Suppl. 
2012;10(1):141–9.
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E.  Methodological issues in cross-cultural 
research: an overview and recommendations. 
J Target Measure Anal Market. 
2012;20(3):223–34.

• Selman L, Harding R, Gysels M, Speck P, 
Higginson IJ. The measurement of spirituality 
in palliative care and the content of tools vali-
dated cross-culturally: a systematic review. J 
Pain Symptom Manag. 2011;41(4):728–53.

• Gjersing L, Caplehorn JR, Clausen T. Cross- 
cultural adaptation of research instruments: 
language, setting, time and statistical 
 considerations. BMC Med Res Method. 
2010;10(1):1–10.
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quality of studies on measurement properties 
of health status measurement instruments: an 
international Delphi study. Qual Life Res. 
2010;19(4):539–49.

• Schmidt S, Bullinger M.  Current issues in 
cross-cultural quality of life instrument devel-
opment. Arch Phys Med Rehabil. 
2003;84:S29–34.

• Herdman M, Fox-Rushby J, Badia X. 
‘Equivalence’ and the translation and adapta-
tion of health-related quality of life question-
naires. Qual Life Res. 1997;6(3):0–.

• Guillemin F, Bombardier C, Beaton D. Cross- 
cultural adaptation of health-related quality of 
life measures: literature review and proposed 
guidelines. J Clin Epidemiol. 1993;46(12): 
1417–32.

12.12  Research in Context

A study reviewed the existing literature for 
methodologies on cross-cultural adaptation 
of study instruments across disciplines. 
There was no consistency in the methods 
mentioned in any of the 31 studies. The 
guidelines vary greatly and were mostly 
based on the prior experience of the research-
ers and not scientific evidence. Different 
types of equivalences were focused upon in 
the articles. Some guidelines recommended 
having an expert committee to ensure equiv-
alence, while others recommended focused 
group discussions with the target audience. 
The stance on back translations was a sub-
ject of much controversy, with some authors 
considering it indispensable and others not 
recommending it.

• Epstein J, Santo RM, Guillemin F.  A 
review of guidelines for cross-cultural 
adaptation of questionnaires could not 
bring out a consensus. J Clin Epidemiol. 
2015;68(4):435–41.
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13.1  Introduction

In oncology clinical trials, quality of life (QoL) is 
considered a patient-centered endpoint, in addi-
tion to overall survival. A benefit of using experi-
mental treatment is generally targeting QOL 

when no significant benefit in terms of overall 
survival has been reached. While overall survival 
remains the gold standard to assess the clinical 
benefit of a treatment in phase III randomized 
clinical trials, QoL can be more important than 
overall survival in specific populations or situa-
tions like, for example, in elderly cancer patients 
or palliative care and at the end of life. The choice 
between quantity and quality of life has thus been 
raised. However, QoL is not independent to sur-
vival. The association between QoL and mortal-
ity has been established since a long time: patients 
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with poor QoL will be at risk to early death com-
pared to patients with high QoL.  Two patients 
with similar disease characteristics but with dif-
ferent QoL level will not have the same chance to 
survive. Lots of studies have been conducted in 
oncology on the association between QoL, at 
baseline or change over time, and survival. This 
chapter will thus present a summary of research 
conducted in this area, the possible limitations as 
well as implications for both clinicians and 
researchers. The choice between quality and 
quantity of life is finally discussed (see also 
Chap. 2, this volume).

This chapter will enable readers to: (a) be 
aware that QoL is associated with survival in 
many cancer sites; (b) be familiar with research 
already conducted in this field; (c) identify 
important methodological concepts to consider 
when conducting research on the prognostic 
value of QoL; and (d) be familiar with shared 
decision-making and patients’ preference regard-
ing QoL over quantity of life.

13.2  Association Between 
Survival and QoL

The choice between QoL and quantity of life 
is not completely independent. Indeed, it 
seems intuitive that a patient with a bad QoL 
level will be less likely to survive than 
another patient with the same disease stage 
but a significantly better QoL level. This 
means that the QoL level can be associated 
with the duration of survival of the patient. 
An important part of research in this area has 
been conducted regarding the association 
between QoL level and overall survival. This 
association could be investigated at the time 
of cancer diagnosis, before treatment starts, 
or during the treatment course. It has been 
demonstrated for various cancer sites and 
therapeutic settings that the QoL level at 
baseline is a prognostic factor of overall sur-
vival. The baseline could correspond either 
to the cancer diagnosis or to the QoL assess-
ment at the time of study entry before the 
treatment starts.

To illustrate, the association between QoL and 
survival can be graphically represented as in 
Fig. 13.1.

In this figure, we can see that the survival 
duration differs according to baseline QoL level 
of the patients. This representation was based on 
data from a randomized clinical trial performed 
in elderly patients with non-small cell lung can-
cer [1]. Three groups of patients were constructed 
based on their baseline QoL level considered as 
low, intermediate, or high. As reported in the fig-
ure, the median overall survival was equal to 
5.3  months for patients with low QoL level at 
baseline, 8.2 months for patients with intermedi-
ate QoL level, and 14.5 months for patients with 
high QoL level. This emphasizes the importance 
of the prognostic value of QoL level. The global 
QoL/health status dimension of the European 
Organisation for Research and Treatment of 
Cancer (EORTC) QLQ-C30 questionnaire was 
used (see also Chap. 5, this volume).

Since QoL is a multidimensional concept, dif-
ferent dimensions of QoL can be associated with 
survival. A bad QoL could correspond to the 
presence of a number of symptoms, bad physical 
functioning, or an overall bad QoL level for 
example. The QoL domains associated with sur-
vival can vary according to the cancer site. 
Table 13.1 summarizes studies recently published 
regarding the prognostic value of QoL level on 
overall survival.

Table 13.1 does not aim to be exhaustive but to 
present examples of studies in various cancer 
sites. In this table, we can notice the variety of the 
domains associated with survival as well as the 
diversity of questionnaires used. However, due to 
the variability of the questionnaires used, it can 
be difficult to compare the results between stud-
ies. For example, two studies on metastatic 
colorectal cancer have been identified 
(Table  13.1). Both studies used data from ran-
domized clinical trials on previously untreated 
patients [2, 3]. The first study conducted by Diouf 
and colleagues used the generic EuroQoL EQ-5D 
questionnaire to assess QoL and identified that 
both mobility and pain dimensions are indepen-
dently associated with overall survival of the 
patients [2]. The second study conducted by Mol 
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and colleagues used the EORTC QLQ-C30 and 
identified the physical functioning dimension as 
significantly associated with survival [3]. The 
heterogeneity in the questionnaires used compro-
mises the comparison of the results, and affect all 
studies about QoL data.

Due to the heterogeneity of results observed, 
systematic reviews and meta-analyses were con-
ducted in order to confirm previous results [4–8]. 
One well-known meta-analysis conducted by 
Quinten and colleagues was done on individual 
data from randomized clinical trials of the 
EORTC [8]. This meta-analysis was conducted 
on 30 randomized clinical trials from 11 cancer 
sites. The main cancer sites were lung (six trials), 
melanoma (four trials), and prostate cancer (four 
trials). This review was limited to the EORTC 
QLQ-C30 cancer-specific questionnaire. Authors 
highlighted that, adjusting for age, gender, cancer 

sites and the World Health Organization perfor-
mance status, among other parameters, the physi-
cal functioning, pain, and appetite loss dimensions 
of the QLQ-C30 significantly increased the pre-
dictive accuracy of prognosis of overall survival 
by 6%.

Another systematic literature review per-
formed by Gotay and colleagues included 39 
studies published between 1989 and 2006 [4]. 
The main cancer sites were lung (31%) and breast 
(21%) cancer. The EORTC QLQ-C30 question-
naire was the most frequently used QoL ques-
tionnaire. In 36 studies, at least one QoL 
dimension was significantly associated with sur-
vival. The most frequently independent predictor 
of overall survival for the majority of cancer sites 
were the global QoL dimension (38%) and the 
physical functioning dimension (28%) of the 
QLQ-C30.

Fig. 13.1 Overall survival stratified according to the global health (GH) status score from the QLQ-C30 questionnaire. 
(Reprinted from Fiteni [1], Copyright (2021), with permission from Elsevier)
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An update of this systematic review was 
recently conducted [6]. This systematic review 
included 44 phase II or phase III randomized 
clinical trials including 13 different cancer 
types. Main cancer sites included were lung 
(20%) and head and neck (14%) cancer. The 
most frequently used QoL questionnaire was the 
EORTC QLQ- C30 followed by the Functional 
Assessment of Cancer Treatment (FACT) ques-
tionnaire (see also Chap. 6, this volume). 
Confirming the results obtained by Gotay and 
colleagues, the authors found that the most fre-
quently QoL domains associated with survival 
were physical functioning (39%) and global 
QoL (34%).

A systematic review and meta-analysis that 
was not limited to randomized clinical trials was 
also conducted by Efficace and colleagues [7]. 
They identified a total of 138 studies published 
between 2013 and 2018 including at least one 
QoL domain in the multivariate model. The 
majority of studies were on lung (30%) and geni-
tourinary (20%) cancers. The authors pointed out 
that the QLQ-C30 questionnaire was the most 
frequently used questionnaire in 41% of the tri-
als. The physical functioning dimension of the 
QLQ-C30 was also the most frequently prognos-
tic QoL factor in the multivariate model.

As highlighted in all these systematic litera-
ture reviews and meta-analyses, studies on the 
prognostic value of QoL on survival are per-
formed in a large variety of cancer sites. However, 
research is particularly important in advanced 
cancer patients as highlighted in Table 13.1 and 
in recently published systematic literature 
reviews [6, 7].

13.3  Association Between 
Survival and Quality of Life’s 
Change Over Time

Less studies investigated the association between 
QoL change over time and survival. The method-
ology of these kind of studies are more difficult 
than those only focused on baseline QoL level, 
due to the longitudinal nature of QoL 
assessment.

For example, one study investigated the asso-
ciation between baseline QoL and change from 
baseline with overall survival among advanced 
pancreatic cancer patients [9]. This study was 
based on data from an international randomized 
controlled trial which included 569 patients. QoL 
was assessed using the EORTC QLQ-C30 ques-
tionnaire. Both QoL level at the time of study 
entry and change from baseline in terms of physi-
cal functioning was associated with overall sur-
vival, after controlling for other confounding 
factors. An improvement in physical functioning 
after 8 weeks of treatment was associated with a 
longer overall survival. This study was thus lim-
ited to QoL change at one follow-up assessment.

The association between change of QoL and 
survival was also explored in advanced colorectal 
cancer patients [10]. A total of 396 patients were 
included in a cohort conducted in a single cancer 
care center of the United States. QoL was 
assessed using the EORTC QLQ-C30 question-
naire prior to any treatment and after 3 months of 
treatment. The change in QoL was explored sub-
tracting baseline score to those observed at 
3 months. A change of at least 10 points was con-
sidered as a clinically significant difference. The 
authors showed that an improvement in physical 
functioning was associated with longer survival 
of patients. Indeed, they also found that an 
improvement of social functioning was associ-
ated with a shorter survival of the patients. This 
result was quite surprising since other studies 
generally found a reverse effect of improvement 
in any QoL domain.

Another study investigated the association 
between change in QoL and survival in localized 
head and neck cancer patients [11]. This study 
used data from 540 patients included in a ran-
domized clinical trial conducted in Canada. 
Patients were followed up during radiotherapy. 
QoL was assessed using the EORTC QLQ-C30 
cancer-specific questionnaire and the Head and 
Neck Radiotherapy Questionnaire validated for 
this set of patients [12]. Questionnaires com-
pleted at baseline and 6 months after the end of 
the radiotherapy were used. The change in QoL 
was explored subtracting the score at 6 months to 
that observed at baseline, before treatment 
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started. The change in physical functioning was 
the most significantly associated factor with 
overall survival, after controlling for baseline 
confounding factors.

All these studies are limited to the change of 
QoL observed at one given follow-up time-point. 
Indeed, these studies do not consider a longitudi-
nal QoL assessment. The QoL change was a pri-
ori introduced as another covariate in Cox 
regression models, thus not using a time- 
dependent variable. The relationship over time 
between QoL and survival could be better appre-
ciated through the use of other modeling includ-
ing a joint model [13]. To illustrate, a study 
explored this model among advanced cancer 
patients treated in a cancer center of the United 
States [14]. Patients were included in the weeks 
following their cancer diagnosis. A longitudinal 
assessment of QoL was performed using the 
FACT-G cancer-specific questionnaire. A joint 
model was thus used to assess the longitudinal 
association between QoL and survival using the 
FACT-G total score as an indicator of global 
QoL.  The authors highlighted that, at each fol-
low- up time-point, an improvement in QoL was 
associated with an increase of survival. Indeed, 
the trajectory of QoL over time was also highly 
significantly associated with survival.

13.4  Limitations of Current 
Studies

One important remark we can make regarding 
studies on the prognostic value of QoL on sur-
vival is that they had generally not been designed 
for that purpose. Indeed, authors generally used 
existing data to conduct research on the prognos-
tic value. In the systematic review performed by 
Efficace and colleagues, 73% of the identified 
studies investigated prognostic value in second-
ary data analysis [7].

One consequence of this is that an important 
part of the studies comes from randomized clini-
cal trials. However, clinical trial settings with 
usually stringent inclusion criteria are thereby 
not reflecting the large majority of patients who 
are typically seen in clinical practice. Indeed, 

most of cancer patients above a certain age, with 
comorbidities or already receiving some medica-
tions, have not been represented in clinical trials. 
Consequently, the generalizability of findings 
from randomized clinical trials to patients seen in 
real-life practice is limited. Results on cohort or 
real-world data have thus been proposed [15]. 
These results provided valuable information and 
confirm the prognostic value of QoL on survival.

Another consequence of the use of existing 
data to conduct research about the prognostic 
value of QoL is that the sample size of the studies 
was not determined specifically for that purpose. 
This is not a huge problem as long as the research-
ers justify the sample size required for this analy-
sis. This is not systematically done in this area of 
research. Efforts of the researchers should still be 
made to systematically justify the sample size or 
statistical power of their results [6]. The hetero-
geneity of the sample size is also illustrated in 
Table  13.1, where sample size of studies pre-
sented varies from 105 to 1511 patients.

The introduction of QoL data in prognostic 
models also implies some methodological chal-
lenges. One of the important challenges is the 
multicollinearity between QoL scores [16]. In 
fact, most of QoL questionnaires are multidimen-
sional scales, generating a variety of QoL scores. 
A correlation between these scores, or at least 
some of these scores, is often observed. For 
example, an association between fatigue and 
physical functioning is widely demonstrated 
[17]. The well-known EORTC QLQ-C30 ques-
tionnaire is often used in oncology clinical trials 
and to study the prognostic value of QoL on over-
all survival, as already mentioned. This question-
naire explores various functional and symptomatic 
QoL domains. A correlation between these 
domains, including physical functioning and 
fatigue, is thus generally observed (see also 
Chap. 17, this volume). A solution for taking into 
account this multicollinearity should thus be pro-
posed. One strategy can be to propose a statistical 
analysis strategy to take into account multicol-
linearity between QoL scores. For example, a 
simulation study recently compared the perfor-
mance of different modeling strategies to esti-
mate the prognostic value of QoL, taking into 
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account the collinearity between QoL scores 
[18]. The authors highlight that the Cox regres-
sion model using proportional hazard assumption 
including all variables but penalized with the 
Ridge regression was the most suitable model to 
account for multicollinearity. This is not, at this 
time, the most frequently used method to esti-
mate the prognostic value of QoL on survival. To 
date, the classical Cox regression model seems to 
be the most widely used method. In a recent sys-
tematic review restricted to randomized clinical 
trials, 95% of the identified studies used the Cox 
regression model [6]. A selection of variables 
using univariate analysis is generally conducted. 
Then, the assessment of correlation between all 
eligible variables for the multivariate model is at 
least recommended in order to avoid the problem 
of multicollinearity.

Another alternative is to select a priori inter-
esting variables, and consequently interesting 
QoL domains. This can be done according to a 
priori hypothesis. For example, making the 
assumption that fatigue is a relevant information 
for a set of patients can be reasonable [19]. The 
selection of potential prognostic QoL domains 
was done in 55% of the studies identified in the 
systematic review conducted by Mierzynska and 
colleagues [6]. Recently, the US Food and Drug 
Administration also recommended a set of QoL 
domains relevant to be assessed within clinical 
trials [20]. This was done in order to be sure of 
capturing a treatment effect on the patients’ well- 
being, and no other effect that can bias the inter-
pretation of the results. They recommend to focus 
on symptomatic adverse events and physical 
functioning. These recommendations, however, 
are very controversial and sparked reaction from 
the community of researchers [21]. Indeed, the 
physical functioning is not the unique functional 
domain of importance for cancer patients.

Another strategy proposed to account for mul-
ticollinearity is to use a summary score instead of 
each individual QoL score. For example, a sum-
mary score of the EORTC QLQ-C30 was recently 
proposed. Researchers thus explored the ability 
of this score to be a prognostic value of survival 
in various cancer sites [15]. They found that this 
summary score has a strong association with 

mortality. Indeed, authors concluded that this 
summary score appears to have more prognostic 
value than the global QoL/health status score 
assessed with two specific items of the QLQ-C30 
or any other specific scale of the QLQ-C30.

As other studies using QoL data, one limita-
tion, or at least a challenge to consider for these 
studies is the impact of missing data (also see 
Chap. 10, this volume), at baseline and over time 
[6]. Particularly, for advanced cancer patients, 
missing QoL data can be associated with poor 
QoL level and thus poor prognosis. It is thus 
important to collect information about the reason 
for missing QoL data. In the systematic review of 
Mierzynska and colleagues, only 11% of the iden-
tified trials reported the reasons for missing QoL 
data at baseline [6]. An analysis comparing 
patients with available QoL and those with no 
available QoL data is also useful when the propor-
tion of missing QoL data is important. This analy-
sis can be done according to baseline clinical and 
socio-demographic characteristics. A comparison 
in terms of overall survival is also particularly 
important. Researchers have compared these pro-
files of patients and found shorter overall survival 
among patients with no available QoL informa-
tion [22]. It is also informative for confirming that 
QoL level is associated with survival.

A validation of the results is finally required to 
confirm the results observed. First, an internal 
validation could be performed, using bootstrap 
sampling for example. Then, an external valida-
tion is required confirming the results using an 
independent sample. This external validation is 
rarely done. For example, an external validation 
was done in a study exploring the ability of QoL 
to predict overall survival in women with 
platinum- resistant ovarian cancer [23]. External 
validation was also done in a study exploring 
prognostic value of fatigue at diagnosis among 
patients with myelodysplastic syndromes [24]. In 
the systematic review of Mierzynska and col-
leagues, only one study (2%) reported an external 
validation with an independent study [6]. In the 
systematic review of Efficace and colleagues, 
only 22% of identified papers validated their 
model, corresponding either to internal or exter-
nal validation [7].
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13.5  General Implications

One immediate implication of the association 
between QoL and mortality is that QoL should be 
included in most of existing prognostic scores. 
However, studies aiming to demonstrate the 
prognostic value of QoL on survival generally do 
not go to the end of this process. Studies in this 
context are sparse but have been proposed for 
various cancer sites. For example, one study pro-
posed the development of a new prognostic score 
incorporating patient’s self-reported fatigue 
based on existing prognostic scores for patients 
with myelodysplastic syndromes (see the 
Research in Context box for more details). For 
patients with palliative hepatocellular cancer, a 
study also explored the ability of QoL to improve 
the classification of patients proposed with sev-
eral available prognostic sores used in practice 
[22]. They demonstrated that both fatigue and 
diarrhea QoL scores from the QLQ-C30 should 
be added to the Cancer of the Liver Italian 
Program classification in order to optimize the 
performance of the classification.

The limitation of the addition of QoL in exist-
ing prognostic factors can be due to the under- 
consideration of QoL by clinicians. Another 
possible explanation is that QoL tools could not 
be appropriate for a rapid utilization in clinical 
practice and then in prognostic scores. Take the 
example of a global summary QoL score from 
the FACT-G cancer-specific questionnaire that is 
a prognostic factor of survival for cancer patients. 
This summary score involves administrating to 
the patient, a 27-item long questionnaire and the 
use of a statistical software to generate the sum-
mary score. This should be an argument to not 
use a summary score within a prognostic score. 
One other consequence is that a single item, 
although less informative or accurate, could be 
more adapted to be introduced in prognostic 
scores. For example, some studies have demon-
strated that the fatigue scale from the QLQ-C30 
is a prognostic factor for survival. This will 
require the administration of the QLQ-C30 ques-
tionnaire to all patients, or at least the three items 
assessing the fatigue dimensions. The use of a 
single item such as the visual analog scale of 

fatigue could give quite similar results while 
being less restrictive to patients. This single item 
of fatigue assessment was significantly associ-
ated with overall survival in elderly cancer 
patients [25].

13.5.1  Implications for Clinicians

The association between QoL and mortality 
suggests to clinicians to take into account the 
QoL level of their patients in their clinical prac-
tice along with tumor and biological parameters 
[26]. This should be done in order to ensure the 
best possible care to the patients as well as the 
greatest chance to survive. The assessment of 
QoL in clinical practice remains generally 
explorative and at the research stage (see also 
Chap. 11, this volume). A number of studies 
explored different strategies to assess QoL in 
routine care since a decade ago [27–29]. These 
studies have demonstrated a benefit of this 
implementation in terms of symptom control, 
quality of life, and communication between 
physician and patient [27, 30]. The impact of 
this monitoring assessment on overall survival 
has been studied in a limited number of these 
studies [31, 32].

One study conducted by Basch and colleagues 
focused on outpatient chemotherapy from vari-
ous advanced solid tumors treated in a single cen-
ter of the United States [30]. Primary cancer sites 
were genitourinary, gynecologic, breast, and lung 
cancer. A total of 766 patients were randomized 
to report a list of common symptoms via tablet 
computers or to receive usual care. Overall sur-
vival was a secondary outcome and was recently 
published [31]. The monitoring of key common 
symptoms led to an improvement of overall sur-
vival of 5 months, with a median of overall sur-
vival equaling to 31.2  months in the symptom 
monitoring group versus 26 months in the control 
group.

Another study was conducted by Denis and 
colleagues [32]. This study was a multicenter, 
randomized, controlled trial conducted in France. 
It included advanced lung cancer patients, non- 
progressive, with last treatment less than 
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3  months before randomization in this study. 
Patients were randomized for web symptom 
monitoring versus usual care. Symptom monitor-
ing consisted of self-report of 7 key symptoms 
(appetite loss, fatigue, pain, cough, and breath-
lessness), with a graduation on a 0 (no symptom) 
to 3 (major symptoms) scale. Overall survival 
was the primary endpoint and showed significant 
results at the time of interim analysis conducted 
when the trial ended. Then after, an update of the 
overall survival with a 2-year follow-up of the 
patients was published [33]. In this update, the 
median overall survival was equal to 22.5 months 
in the symptom monitoring intervention group 
versus 14.9 months in the control group, confirm-
ing the benefit from self-reporting of symptom 
from patients.

Both studies are limited to symptom monitor-
ing and not overall QoL including emotional 
components among others. Other studies aiming 
to assess overall QoL should be pursued in order 
to completely assess their impact in terms of 
overall survival.

13.5.2  Implications for Researchers

The association between QoL and mortality sug-
gests to researchers to take into account QoL as a 
stratification factor in randomized clinical trials. 
At this time, most of phase III randomized clini-
cal trials use the performance status, either from 
World Health Organization or the Karnofsky 
index, as a stratification factor to ensure the bal-
ance between groups regarding prognostic fac-
tors [34]. The use of QoL as stratification factor 
instead of the performance status could increase 
the comparability of the treatment arms allowing 
to take into account the multidimensional com-
ponent of QoL.  Recently, clinical trials have 
begun to use a QoL score as a stratification vari-
able. This has advantages, if QoL is an endpoint 
of the trial, to ensure that all patients will have 
available QoL data at baseline. One difficulty is 
using the most suitable QoL score from multidi-
mensional questionnaires and the best threshold 
to dichotomize patients between those with high 
versus those with low QoL level.

Another research implication is related with 
QoL analysis. Since QoL is associated with mor-
tality, the analysis of QoL data should be done in 
light of survival data. This is of particular impor-
tance for studies with advanced cancer patients. 
Several strategies can involve consideration of 
death, including joint modeling [13] and time to 
deterioration analysis [35].

13.6  Choice Between Quality 
and Quantity of Life

While there is now an unquestionable association 
between QoL and mortality, the choice between 
quality and quantity of life remains unclear in 
particular circumstances. In fact, it has been rec-
ognized that QoL can be more important to the 
patient than length of life depending on patient’s 
characteristics and disease stage (see also Chap. 
2, this volume). This is the case of two specific 
populations, namely, elderly cancer patients and 
palliative care cancer patients.

Elderly cancer patients can be prepared for 
losing a certain quantity of their life in order to 
maintain their good QoL level [36]. A workshop 
was thus initiated with the EORTC in order to 
define the best endpoint to consider in clinical tri-
als involving elderly cancer patients [37]. The 
conclusion was that quality of life, as well as 
functional status and independence, should be 
assessed as key endpoints in clinical trials with 
elderly cancer patients.

In palliative care, the main objective is also to 
maintain a good QoL level for the patients. In 
order to measure goals of care for this group of 
patients, a single-item visual analog scale was 
thus developed, ranging from 0 (QoL is all that 
matters) to 100 (length of life is all that matters) 
[38]. This questionnaire can be used in clinical 
practice in order to facilitate the discussion 
between the patient and the clinician.

A systematic literature review was also per-
formed to identify factors influencing patients’ pref-
erence to quality or quantity of life among cancer 
patients [39]. Aging was the main factor associated 
with preference for QoL over length of life. The 
type of cancer as well as gender or having children 
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was not associated with a preference between qual-
ity and quantity of life in this review. Not surpris-
ingly, the authors highlight that patients with better 
health status would prefer quantity of life while 
those with lower health status would prefer QoL.

In order to counterbalance quality with quantity 
of life, utility measures have been developed. Two 
methods have thus been proposed to estimate qual-
ity adjusted survival, namely, standard gamble and 
time trade-off. Both methods are based on patients’ 
choice between two situations. In standard gam-
ble, we ask the patients to choose between being ill 
during a certain period of time or to receive a treat-
ment which can either be a success or be fatal to 
the patient. In time trade- off, patients generally 
need to choose between length of life and QoL 
[40, 41]. These utility measures are particularly 
used in medico- economic studies (see also Chap. 
15, this volume). One utility well-known question-
naire is the generic EuroQoL EQ-5D question-
naire [42]. This questionnaire is the most widely 
used in oncology studies aiming to investigate 
patients’ utility value. However, it was not specifi-
cally designed for cancer patients. The EORTC 
has thus developed a new questionnaire based on 
the QLQ-C30, namely, the QLU-C10D, to derive a 
health-state classification system [43]. In compari-
son to the EQ-5D, the QLU-C10D seems to be 
more capable to detect clinical known-groups and 
will be more and more used in future studies [44].

In the area of shared decision-making, prefer-
ence for QoL is of particular importance [45, 46]. 
Tools to help both clinicians and patients to detect 
time where quality of life will become more impor-
tant than quantity of life are of particular impor-
tance. We already mentioned a single-item visual 
analog scale to facilitate discussion. As another 
example, the Quality/Quantity Questionnaire was 
also developed to assess patients’ preferences 
between quality and quantity of life in order to help 
with treatment options [47].

13.7  Conclusion

Numerous studies have demonstrated the 
association between quality of life and mor-
tality in various cancer sites and at different 

time-points since diagnosis. It is now time to 
consider quality of life in routine clinical 
practice in order to improve quality-of-life 
level of the patients and, at the end, increase 
their chance to survive. Finally, while QoL is 
not independent to mortality, the choice 
between QoL and quantity of life is of partic-
ular importance in the area of shared deci-
sion-making in order to choose the best 
treatment strategy for patients.

13.8  Questions That Can Be Used 
for Learning/Testing

• A researcher wants to determine the prognos-
tic value of QoL in a given set of cancer 
patients. What are the key methodological 
challenges that the researcher should consider 
before and during the analysis?

• Two studies explored the prognostic value 
of QoL at diagnostic level among colorectal 
cancer patients. Both studies used the same 
QoL questionnaire. The first one showed 
that the social domain of QoL was the single 
QoL dimension significantly associated 
with survival. The second found that the 
physical domain of QoL was significantly 
associated with survival. How can we 
explain this difference in results? What 
could be done in order to confirm (or not) 
the results observed?

13.9  A Topic for Discussion That 
Can Be Used in Teaching

In order to implement QoL assessment in routine 
clinical practice as well as patients’ preference 
between quality and quantity of life in elderly 
cancer patients, you should, as a researcher, pro-
pose a protocol for a new study. You thus, need to 
decide which QoL and patients’ preference ques-
tionnaires to use in clinical practice, the time of 
assessment, and the method of administration. 
Please develop your protocol with this informa-
tion reported and using a clear justification for 
your choices.
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13.10  Further Reading List

We invite interested readers who need more details 
to read the following papers or guidelines:

• Regarding the choice between quality of life 
and mortality:

 – Williams CP, Miller-Sonet E, Nipp RD, 
Kamal AH, Love S, Rocque GB: 
Importance of quality-of-life priorities and 
preferences surrounding treatment decision 
making in patients with cancer and oncol-
ogy clinicians. Cancer 2020, 
126:3534–3541.

 – Meropol NJ, Egleston BL, Buzaglo JS, 
Benson AB, 3rd, Cegala DJ, Diefenbach 
MA, Fleisher L, Miller SM, Sulmasy DP, 
Weinfurt KP: Cancer patient preferences 
for quality and length of life. Cancer 2008, 
113:3459–3466.

• For the implementation of QoL in routine clin-
ical practice, the EORTC proposed a guideline 
available on the EORTC website: Wintner, 
L.  M., Sztankay, M., Aaronson, N.  K., 
Bottomley, A., Giesinger, J.  M., Groenvold, 
M., ... & Holzner, B. (2016). A manual for the 
use of EORTC measures in daily clinical prac-
tice. Available on the EORTC Website (https://
qol.eortc.org/manuals/).

13.11  Research in Context

In 2015, Efficace and colleagues have pub-
lished studies on the prognostic value of 
quality of life on survival among patients 
with myelodysplastic syndromes [19]. The 
primary objective of this study was to 
explore the ability of the self-reported 
fatigue level to be a prognostic value of 
overall survival for these patients in a multi-
variate model including the existing 
International Prognostic Scoring System 
(IPSS) prognostic score. This IPSS score is 
widely used in clinical practice as well as in 
clinical trials. It allows to distinguish four 

risk groups: a low risk, intermediate- 1- risk, 
intermediate-2-risk, and high-risk [48].This 
study was specifically designed to explore 
the prognostic value of self- reported fatigue. 
Therefore, the sample size was estimated 
based on this primary objective. A total of 
265 patients had to be included in order to 
highlight an increase of at least 1.10 hazard 
ratio (HR) for every 10-point increase in the 
baseline fatigue level of the patients, with a 
statistical power of 80% and a type I error 
rate of 5%. Fatigue was assessed using the 
EORTC QLQ-C30 cancer-specific ques-
tionnaire which is widely used and validated 
in this setting of patients [49, 50].A total of 
280 patients were finally included in this 
international, multicenter, observational, 
cohort study from 2008 to 2012. Median 
overall survival was 17 months (95% confi-
dence interval (CI) 15, 19). In univariate 
analysis, the baseline fatigue level was sig-
nificantly associated with overall survival 
with a univariate HR of 1.130 (95% CI 
1.080, 1.190). In multivariate analysis, after 
controlling for other factors associated with 
survival among the IPSS prognostic score, 
the baseline fatigue level remained signifi-
cantly associated with overall survival with 
a HR of 1.110 (95% CI 1.040, 1.170) and a 
p-value of 0.0007.More recently, the authors 
published a second paper on the develop-
ment of a new prognostic score based on the 
IPSS and incorporating baseline self-
reported fatigue level [24]. In fact, the objec-
tive was not only to demonstrate the 
prognostic significance of quality of life, but 
to take into account the fatigue level of the 
patient in determining the corresponding 
risk group of the patient.The authors then 
proposed a new prognostic score, namely, 
the FA-IPSS(h), increasing the C Harrell 
index form 0.565 for the IPSS to 0.610, 
reflecting an improvement in the discrimina-
tion ability. This new prognostic score 
allows to distinguish between three risks 
groups:
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 5. Montazeri A. Quality of life data as prognostic indi-
cators of survival in cancer patients: an overview of 
the literature from 1982 to 2008. Health Qual Life 
Outcomes. 2009;7:102.

 6. Mierzynska J, Piccinin C, Pe M, Martinelli F, Gotay 
C, Coens C, Mauer M, Eggermont A, Groenvold M, 
Bjordal K, et al. Prognostic value of patient-reported 
outcomes from international randomised clinical tri-
als on cancer: a systematic review. Lancet Oncol. 
2019;20:e685–98.

 7. Efficace F, Collins GS, Cottone F, Giesinger JM, 
Sommer K, Anota A, Schlussel MM, Fazi P, Vignetti 
M. Patient-reported outcomes as independent prognos-
tic factors for survival in oncology: systematic review 
and meta-analysis. Value Health. 2021;24:250–67.

 8. Quinten C, Coens C, Mauer M, Comte S, Sprangers 
MA, Cleeland C, Osoba D, Bjordal K, Bottomley 
A.  Baseline quality of life as a prognostic indica-
tor of survival: a meta-analysis of individual patient 
data from EORTC clinical trials. Lancet Oncol. 
2009;10:865–71.

 9. Vickers MM, Lee C, Tu D, Wheatley-Price P, Parulekar 
W, Brundage MD, Moore MJ, Au H, O'Callaghan CJ, 
Jonker DJ, et al. Significance of baseline and change 
in quality of life scores in predicting clinical out-
comes in an international phase III trial of advanced 
pancreatic cancer: NCIC CTG PA.3. Pancreatology. 
2016;16:1106–12.

 10. Braun DP, Gupta D, Grutsch JF, Staren ED.  Can 
changes in health related quality of life scores predict 
survival in stages III and IV colorectal cancer? Health 
Qual Life Outcomes. 2011;9:62.

 11. Meyer F, Fortin A, Gelinas M, Nabid A, Brochet F, 
Tetu B, Bairati I.  Health-related quality of life as a 
survival predictor for patients with localized head 
and neck cancer treated with radiation therapy. J Clin 
Oncol. 2009;27:2970–6.

 12. Browman GP, Levine MN, Hodson DI, Sathya J, 
Russell R, Skingley P, Cripps C, Eapen L, Girard 
A. The head and neck radiotherapy questionnaire: a 
morbidity/quality-of-life instrument for clinical tri-
als of radiation therapy in locally advanced head and 
neck cancer. J Clin Oncol. 1993;11:863–72.

 13. Ediebah DE, Galindo-Garre F, Uitdehaag BM, 
Ringash J, Reijneveld JC, Dirven L, Zikos E, Coens 
C, van den Bent MJ, Bottomley A, Taphoorn MJ. Joint 
modeling of longitudinal health-related quality of life 
data and survival. Qual Life Res. 2015;24:795–804.

 14. Kypriotakis G, Vidrine DJ, Francis LE, Rose JH. The 
longitudinal relationship between quality of life and 
survival in advanced stage cancer. Psychooncology. 
2016;25:225–31.

 15. Husson O, de Rooij BH, Kieffer J, Oerlemans S, Mols 
F, Aaronson NK, van der Graaf WTA, van de Poll- 
Franse LV. The EORTC QLQ-C30 summary score as 
prognostic factor for survival of patients with cancer 
in the "real-world": results from the population-based 
PROFILES registry. Oncologist. 2020;25:e722–32.

 16. Van Steen K, Curran D, Kramer J, Molenberghs 
G, Van Vreckem A, Bottomley A, Sylvester 

References

 1. Fiteni F, Vernerey D, Bonnetain F, Vaylet F, Sennelart 
H, Tredaniel J, Moro-Sibilot D, Herman D, Laize 
H, Masson P, et  al. Prognostic value of health- 
related quality of life for overall survival in elderly 
non-small-cell lung cancer patients. Eur J Cancer. 
2016;52:120–8.

 2. Diouf M, Chibaudel B, Filleron T, Tournigand C, 
Hug de Larauze M, Garcia-Larnicol ML, Dumont S, 
Louvet C, Perez-Staub N, Hadengue A, et al. Could 
baseline health-related quality of life (QoL) predict 
overall survival in metastatic colorectal cancer? The 
results of the GERCOR OPTIMOX 1 study. Health 
Qual Life Outcomes. 2014;12:69.

 3. Mol L, Ottevanger PB, Koopman M, Punt CJ.  The 
prognostic value of WHO performance status in rela-
tion to quality of life in advanced colorectal cancer 
patients. Eur J Cancer. 2016;66:138–43.

 4. Gotay CC, Kawamoto CT, Bottomley A, Efficace 
F.  The prognostic significance of patient-reported 
outcomes in cancer clinical trials. J Clin Oncol. 
2008;26:1355–63.

• Risk 1, corresponding to patients with 
IPSS intermediate-2 and low fatigue 
level (<45 points), with a median of 
overall survival of 23  months in the 
development cohort.

• Risk 2, corresponding to patients with 
IPSS intermediate-2 with high fatigue 
(≥45 points), and patients with IPSS high-
risk with low fatigue (<45 points), with a 
median of overall survival of 16 months in 
the development cohort.
Risk 3, corresponding to patients with 

IPSS high-risk and with high fatigue level 
(≥ 45 points), with a median of overall sur-
vival of 10  months in the development 
cohort.The cut-off of 45 points for the 
fatigue level was retained to maximize the 
predictive performance for overall 
survival.An external validation was also 
performed in order to validate these results 
with an independent cohort of patients. 
Results were confirmed in this cohort 
showing the importance to now use this 
new patient-centered prognostic score for 
patients with myelodysplastic syndromes.

A. Anota



221

R.  Multicollinearity in prognostic factor analyses 
using the EORTC QLQ-C30: identification and impact 
on model selection. Stat Med. 2002;21:3865–84.

 17. Charalambous A, Kouta C.  Cancer related fatigue 
and quality of life in patients with advanced prostate 
cancer undergoing chemotherapy. Biomed Res Int. 
2016;2016:3989286.

 18. Cottone F, Deliu N, Collins GS, Anota A, Bonnetain 
F, Van Steen K, Cella D, Efficace F. Modeling strat-
egies to improve parameter estimates in prognostic 
factors analyses with patient-reported outcomes in 
oncology. Qual Life Res. 2019;28:1315–25.

 19. Efficace F, Gaidano G, Breccia M, Voso MT, Cottone 
F, Angelucci E, Caocci G, Stauder R, Selleslag 
D, Sprangers M, et  al. Prognostic value of self- 
reported fatigue on overall survival in patients with 
myelodysplastic syndromes: a multicentre, prospec-
tive, observational, cohort study. Lancet Oncol. 
2015;16:1506–14.

 20. Kluetz PG, Slagle A, Papadopoulos EJ, Johnson LL, 
Donoghue M, Kwitkowski VE, Chen WH, Sridhara 
R, Farrell AT, Keegan P, et  al. Focusing on core 
patient-reported outcomes in cancer clinical tri-
als: symptomatic adverse events, physical function, 
and disease-related symptoms. Clin Cancer Res. 
2016;22:1553–8.

 21. Groenvold M, Aaronson NK, Darlington AE, 
Fitzsimmons D, Greimel E, Holzner B, Reijneveld 
JC, Tomaszewski KA, Verdonck-de Leeuw I, van de 
Poll-Franse L. Focusing on core patient-reported out-
comes in cancer clinical trials-letter. Clin Cancer Res. 
2016;22:5617.

 22. Diouf M, Filleron T, Barbare JC, Fin L, Picard C, 
Bouche O, Dahan L, Paoletti X, Bonnetain F.  The 
added value of quality of life (QoL) for prognosis of 
overall survival in patients with palliative hepatocel-
lular carcinoma. J Hepatol. 2013;58:509–21.

 23. Roncolato FT, Gibbs E, Lee CK, Asher R, Davies 
LC, Gebski VJ, Friedlander M, Hilpert F, Wenzel 
L, Stockler MR, et  al. Quality of life predicts over-
all survival in women with platinum-resistant ovar-
ian cancer: an AURELIA substudy. Ann Oncol. 
2017;28:1849–55.

 24. Efficace F, Cottone F, Abel G, Niscola P, Gaidano G, 
Bonnetain F, Anota A, Caocci G, Cronin A, Fianchi L, 
et al. Patient-reported outcomes enhance the survival 
prediction of traditional disease risk classifications: 
an international study in patients with myelodysplas-
tic syndromes. Cancer. 2018;124:1251–9.

 25. Quinten C, Kenis C, Decoster L, Debruyne PR, 
De Groof I, Focan C, Cornelis F, Verschaeve V, 
Bachmann C, Bron D, et  al. The prognostic value 
of patient-reported health-related quality of life and 
geriatric assessment in predicting early death in 6769 
older (>/=70 years) patients with different cancer 
tumors. J Geriatr Oncol. 2020;11:926–36.

 26. Gotay C. Fatigue and mortality: from description to 
action. Lancet Oncol. 2015;16:1445–6.

 27. Basch E, Barbera L, Kerrigan CL, Velikova 
G.  Implementation of patient-reported outcomes in 

routine medical care. Am Soc Clin Oncol Educ Book. 
2018;38:122–34.

 28. Mouillet G, Fritzsch J, Paget-Bailly S, Pozet A, 
Es-Saad I, Meurisse A, Vernerey D, Mouyabi K, 
Berthod D, Bonnetain F, et  al. Health-related qual-
ity of life assessment for patients with advanced or 
metastatic renal cell carcinoma treated with a tyro-
sine kinase inhibitor using electronic patient-reported 
outcomes in daily clinical practice (QUANARIE 
trial): study protocol. Health Qual Life Outcomes. 
2019;17:25.

 29. Nipp RD, Horick NK, Deal AM, Rogak LJ, Fuh C, 
Greer JA, Dueck AC, Basch E, Temel JS, El-Jawahri 
A. Differential effects of an electronic symptom mon-
itoring intervention based on the age of patients with 
advanced cancer. Ann Oncol. 2020;31:123–30.

 30. Basch E, Deal AM, Kris MG, Scher HI, Hudis 
CA, Sabbatini P, Rogak L, Bennett AV, Dueck AC, 
Atkinson TM, et  al. Symptom monitoring with 
patient-reported outcomes during routine cancer 
treatment: a randomized controlled trial. J Clin Oncol. 
2016;34:557–65.

 31. Basch E, Deal AM, Dueck AC, Scher HI, Kris MG, 
Hudis C, Schrag D. Overall survival results of a trial 
assessing patient-reported outcomes for symptom 
monitoring during routine cancer treatment. JAMA. 
2017;318:197–8.

 32. Denis F, Lethrosne C, Pourel N, Molinier O, Pointreau 
Y, Domont J, Bourgeois H, Senellart H, Tremolieres 
P, Lizee T, et al. Randomized trial comparing a web- 
mediated follow-up with routine surveillance in lung 
cancer patients. J Natl Cancer Inst. 2017;109

 33. Denis F, Basch E, Septans AL, Bennouna J, Urban T, 
Dueck AC, Letellier C. Two-year survival comparing 
web-based symptom monitoring vs routine surveil-
lance following treatment for lung cancer. JAMA. 
2019;321:306–7.

 34. Sorbye H, Kohne CH, Sargent DJ, Glimelius B. Patient 
characteristics and stratification in medical treatment 
studies for metastatic colorectal cancer: a proposal for 
standardization of patient characteristic reporting and 
stratification. Ann Oncol. 2007;18:1666–72.

 35. Anota A, Hamidou Z, Paget-Bailly S, Chibaudel B, 
Bascoul-Mollevi C, Auquier P, Westeel V, Fiteni F, 
Borg C, Bonnetain F. Time to health-related quality 
of life score deterioration as a modality of longitu-
dinal analysis for health-related quality of life stud-
ies in oncology: do we need RECIST for quality 
of life to achieve standardization? Qual Life Res. 
2015;24:5–18.

 36. Husain LS, Collins K, Reed M, Wyld L.  Choices 
in cancer treatment: a qualitative study of the older 
women's (>70 years) perspective. Psychooncology. 
2008;17:410–6.

 37. Pallis AG, Ring A, Fortpied C, Penninckx B, Van Nes 
MC, Wedding U, Vonminckwitz G, Johnson CD, Wyld 
L, Timmer-Bonte A, et al. EORTC workshop on clini-
cal trial methodology in older individuals with a diag-
nosis of solid tumors. Ann Oncol. 2011;22:1922–6.

13 Quality of Life and Mortality



222

 38. Douglas SL, Pignatello G, Park S, Lipson 
AR. Psychometric properties of a single-item visual 
analog scale measuring goals of care in patients with 
advanced cancer. Qual Life Res. 2020;29:1999–2005.

 39. Shrestha A, Martin C, Burton M, Walters S, Collins 
K, Wyld L. Quality of life versus length of life con-
siderations in cancer patients: a systematic literature 
review. Psychooncology. 2019;28:1367–80.

 40. Torrance GW.  Measurement of health state utilities 
for economic appraisal. J Health Econ. 1986;5:1–30.

 41. Torrance GW. Utility approach to measuring health- 
related quality of life. J Chronic Dis. 1987;40:593–603.

 42. EuroQol--a new facility for the measurement 
of health-related quality of life. Health Policy. 
1990;16:199–208.

 43. King MT, Costa DS, Aaronson NK, Brazier JE, Cella 
DF, Fayers PM, Grimison P, Janda M, Kemmler G, 
Norman R, et  al. QLU-C10D: a health state classi-
fication system for a multi-attribute utility measure 
based on the EORTC QLQ-C30. Qual Life Res. 
2016;25:625–36.

 44. Gamper EM, Cottone F, Sommer K, Norman R, King 
M, Breccia M, Caocci G, Patriarca A, Palumbo GA, 
Stauder R, et al. The EORTC QLU-C10D was more 
efficient in detecting clinical known group differences 
in myelodysplastic syndromes than the EQ-5D-3L. J 
Clin Epidemiol. 2021;137:31.

 45. Williams CP, Miller-Sonet E, Nipp RD, Kamal AH, 
Love S, Rocque GB.  Importance of quality-of-life 
priorities and preferences surrounding treatment deci-
sion making in patients with cancer and oncology cli-
nicians. Cancer. 2020;126:3534–41.

 46. Meropol NJ, Egleston BL, Buzaglo JS, Benson AB 
3rd, Cegala DJ, Diefenbach MA, Fleisher L, Miller 
SM, Sulmasy DP, Weinfurt KP.  Cancer patient 
preferences for quality and length of life. Cancer. 
2008;113:3459–66.

 47. Stiggelbout AM, de Haes JC, Kiebert GM, Kievit J, 
Leer JW. Tradeoffs between quality and quantity of 
life: development of the QQ questionnaire for cancer 
patient attitudes. Med Decis Mak. 1996;16:184–92.

 48. Stauder R.  The challenge of individualised risk 
assessment and therapy planning in elderly high-risk 
myelodysplastic syndromes (MDS) patients. Ann 
Hematol. 2012;91:1333–43.

 49. Aaronson NK, Ahmedzai S, Bergman B, Bullinger 
M, Cull A, Duez NJ, Filiberti A, Flechtner H, 
Fleishman SB, de Haes JC, et  al. The European 
Organization for research and treatment of can-
cer QLQ-C30: a quality- of- life instrument for use 
in international clinical trials in oncology. J Natl 
Cancer Inst. 1993;85:365–76.

 50. Kornblith AB, Herndon JE 2nd, Silverman LR, 
Demakos EP, Odchimar-Reissig R, Holland JF, 
Powell BL, DeCastro C, Ellerton J, Larson RA, et al. 
Impact of azacytidine on the quality of life of patients 
with myelodysplastic syndrome treated in a random-
ized phase III trial: a Cancer and Leukemia Group B 
study. J Clin Oncol. 2002;20:2441–52.

 51. Braun DP, Gupta D, Staren ED. Quality of life assess-
ment as a predictor of survival in non-small cell lung 
cancer. BMC Cancer. 2011;11:353.

 52. Cella D, Bushmakin AG, Cappelleri JC, Charbonneau 
C, Michaelson MD, Motzer RJ.  Baseline quality of 
life as a prognostic survival tool in patients receiv-
ing sunitinib for metastatic renal cell carcinoma. Br J 
Cancer. 2012;106:646–50.

 53. Chase DM, Huang HQ, Wenzel L, Cella D, McQuellon 
R, Long HJ, Moore DH, Monk BJ.  Quality of 
life and survival in advanced cervical cancer: a 
Gynecologic Oncology Group study. Gynecol Oncol. 
2012;125:315–9.

 54. Sternby Eilard M, Hagstrom H, Mortensen KE, 
Wilsgaard T, Vagnildhaug OM, Dajani O, Stal P, Rizell 
M. Quality of life as a prognostic factor for survival in 
hepatocellular carcinoma. Liver Int. 2018;38:885–94.

 55. Guo SS, Hu W, Chen QY, Li JM, Zhu SH, He Y, Li 
JW, Xia L, Ji L, Lin CY, et  al. Pretreatment qual-
ity of life as a predictor of survival for patients with 
nasopharyngeal carcinoma treated with IMRT. BMC 
Cancer. 2018;18:114.

 56. Li L, Mo FK, Chan SL, Hui EP, Tang NS, Koh J, 
Leung LK, Poon AN, Hui J, Chu CM, et al. Prognostic 
values of EORTC QLQ-C30 and QLQ-HCC18 index- 
scores in patients with hepatocellular carcinoma  - 
clinical application of health-related quality-of-life 
data. BMC Cancer. 2017;17:8.

 57. Peters KB, West MJ, Hornsby WE, Waner E, Coan 
AD, McSherry F, Herndon JE 2nd, Friedman HS, 
Desjardins A, Jones LW.  Impact of health-related 
quality of life and fatigue on survival of recur-
rent high-grade glioma patients. J Neuro-Oncol. 
2014;120:499–506.

 58. Phippen NT, Secord AA, Wolf S, Samsa G, Davidson 
B, Abernethy AP, Cella D, Havrilesky LJ, Burger 
RA, Monk BJ, Leath CA 3rd. Quality of life is sig-
nificantly associated with survival in women with 
advanced epithelial ovarian cancer: an ancillary 
data analysis of the NRG Oncology/Gynecologic 
Oncology Group (GOG-0218) study. Gynecol Oncol. 
2017;147:98–103.

 59. Staren ED, Gupta D, Braun DP. The prognostic role 
of quality of life assessment in breast cancer. Breast J. 
2011;17:571–8.

 60. Thompson CA, Yost KJ, Maurer MJ, Allmer C, Farooq 
U, Habermann TM, Inwards DJ, Macon WR, Link 
BK, Rosenthal AC, Cerhan JR. Quality of life at diag-
nosis predicts overall survival in patients with aggres-
sive lymphoma. Hematol Oncol. 2018;36:749–56.

 61. Yang CJ, Roh JL, Kim MJ, Lee SW, Kim SB, Choi 
SH, Nam SY, Kim SY. Pretreatment quality of life as 
a prognostic factor for early survival and functional 
outcomes in patients with head and neck cancer. Qual 
Life Res. 2016;25:165–74.

 62. You YN, Habiba H, Chang GJ, Rodriguez-bigas MA, 
Skibber JM.  Prognostic value of quality of life and 
pain in patients with locally recurrent rectal cancer. 
Ann Surg Oncol. 2011;18:989–96.

A. Anota



223© Springer Nature Switzerland AG 2022 
A. Kassianos (ed.), Handbook of Quality of Life in Cancer, 
https://doi.org/10.1007/978-3-030-84702-9_14

Decision-Making in the Context 
of Funding Cancer Therapy

Barbara de Graaff and Ingrid Cox

Contents
14.1  Introduction   223

14.2  Health Economics   224

14.3  Quality of Life and Health Economic Evaluations   225

14.4  Direct Methods   225
14.4.1  Standard Gamble   225
14.4.2  Time Trade-Off   225

14.5  Indirect Methods   226
14.5.1  Multi-attribute Utility Instruments (MAUIs)   226

14.6  Quality-Adjusted Life Years (QALYs)   227
14.6.1  Calculating QALYs   228

14.7  Incremental Cost-Effectiveness Ratio (ICER)   229

14.8  Willingness to Pay   229

14.9  Conclusion   230

14.10  Questions That Can Be Used for Learning/Teaching   230

14.11  A Topic for Discussion That Can Be Used for Teaching   231

14.12  Further Reading List   232

14.13  Research in Context   232

 References   233

14.1  Introduction

This chapter will provide the reader with an over-
view of how measures of quality of life are incor-
porated into health economic evaluations in the 
context of cancer care. The chapter briefly 
 introduces health economics and why it is impor-
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tant, followed by the various approaches to mea-
suring quality of life that can be used in health 
economic evaluations. The focus then turns to a 
type of cost-effectiveness analysis that incorpo-
rates both quality and quantity of life, called a 
cost-utility analysis. Finally, important metrics 
such as quality- adjusted life years (QALYs) and 
incremental cost-effectiveness ratios (ICERs) are 
outlined, and how these can be interpreted.

This chapter will provide the reader with an 
understanding of (a) an introduction to health 
economic evaluations and why they are con-
ducted; (b) how quality of life is incorporated 
into health economic evaluations; (c) approaches 
to measuring quality of life for health economic 
evaluations; (d) quality-adjusted life years 
(QALYs); (e) incremental cost-effectiveness 
ratios (ICERs), and (f) willingness-to-pay 
thresholds.

14.2  Health Economics

New cancer treatments are emerging at a rapid 
pace and are revolutionising treatment for many 
patients. A feature of many of these new treat-
ments, such as immunotherapies, is the high cost. 
For example, in 2017 the per patient cost (in US 
dollars) of the lung cancer drug pembrolizumab 
was $87,000  in the US; $34,000  in the UK; 
$31,000  in the Netherlands; and $27,000  in 
Germany [1].

In many countries, such treatments can be 
accessed at either a subsidised cost or for no cost 
at all. In such settings, governments and/or health 
insurers pay for the treatment on behalf of the 
patient. Whilst this is an excellent outcome for 
the patient, it is also important to consider the 
costs to government and insurers.

In most settings, government is the main body 
paying for health services, so will be the focus of 
this chapter. Examples of government bodies 
providing free or subsidised access to treatments 
for patients include the UK’s National Health 
Service (NHS), Australia’s Medicare system, 
Canada’s Medicare system, France’s French 
Health Insurance (FHI), and Norway’s National 
Insurance System (NIS) or Folketrygd [2]. In 

high-income countries, a large proportion of the 
Gross Domestic Product (GDP) is spent on 
health. For example, according to the Organisation 
for Economic Co-operation and Development 
(OECD), in 2019 the US spent approximately 
17.0% of its GDP on health, Germany 11.7%, 
Japan 11.1%, UK 10.3%, Canada 10.8%, and 
Australia 9.3% [3]. In most countries, this rate 
has been increasing in recent decades, and it is 
expected that there will be substantial pressure 
for this trend to continue.

There are many reasons for this increase in 
spending on health, including technological 
developments (e.g., new treatments, interven-
tions, and diagnostics), demographic changes 
(e.g., ageing populations), increases in income 
across populations, therefore increasing demand 
and expectations from patients/populations, and 
epidemiological changes such as those related to 
risk factors for chronic diseases (e.g., increasing 
prevalence of obesity).

In addition to pressure on health budgets, gov-
ernments are also under constant pressure to 
increase funding across multiple areas such as 
welfare, education, defence, and infrastructure. 
However, as governments do not have bottomless 
buckets of money, choices must be made. In the 
health field, these choices aim to maximise health 
for the population. When making decisions, 
trade-offs are made with the aim of reducing any 
losses associated with the choice that is made. 
We face such decisions everyday: if I buy the lat-
est, most advanced phone on the market, that 
means I won’t be able to afford the fitness watch 
that I really want (now!) for a few months. If I 
bought a middle of the range phone instead, I 
could afford the fitness watch now. In economics 
this is referred to as the opportunity cost: the loss 
(or the benefit) that I would have experienced if I 
selected one choice instead of the other. 
Governments aim to make decisions that reduce 
opportunity costs. In the health field, this is where 
health economics plays a critically important 
role. Health economic evaluations provide infor-
mation upon which evidence-based decisions 
that incorporate these issues can be made by gov-
ernments. Quality of life plays an important role 
in many such evaluations.
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14.3  Quality of Life and Health 
Economic Evaluations

One of the most useful and therefore popular 
forms of health economic evaluations are cost- 
effectiveness evaluations and a sub-type referred 
to as a cost-utility analysis (CUA). This form of 
evaluation assesses whether the extra cost of a 
new treatment is justified in terms of the health 
gains and incorporates a measure of quality of 
life. CUAs will be the focus of this chapter.

A CUA compares the costs and outcomes of 
two (or more) treatments. From the perspective 
of a government payer (e.g., the health depart-
ment), costs include all relevant costs that would 
be incurred by government if the new treatment 
was funded. This can include the drug itself, 
related hospital costs, along with cost savings, 
such as reduced length of stay in a hospital.

The outcomes of a CUA are a combination of 
both the quality and quantity of life. The most 
commonly used metric to report this is the 
quality- adjusted life year [4]. The quantity of life 
associated with a treatment is estimated by mea-
suring the associated survival, and quality of life 
is measured using health state utility values (see 
also Chap. 14, this volume). Health state utility 
values are a metric of quality of life, and mea-
sured on a scale of 0 to 1, with 0 representing 
death and 1 optimal health. Negative scores rep-
resenting states worse than death are possible in 
some instances. Health state utilities can be mea-
sured using either direct or indirect methods. An 
overview of the most commonly used methods is 
presented below.

14.4  Direct Methods

14.4.1  Standard Gamble

The standard gamble is an approach used to gen-
erate health state utility values, in which partici-
pants are asked to choose between two options. 
Figure  14.1 provides an illustration of this 
approach. Option A is a certain scenario, such as 
being in a given health state (e.g., chronic kidney 
disease) for a defined number of years. Option B 

is a risky option that includes either living in a 
state of full health for a defined number of years 
or immediate death. The probabilities of the two 
states in Option B are altered until the partici-
pant values Options A and B equally [4]. If, for 
example, this point is reached with a probability 
of death of 85%, this implies that the health con-
dition in Option A is valued at 85% of a state of 
full health. In turn, a health state utility value of 
0.85 would be applied to the health state in 
Option A.

14.4.2  Time Trade-Off

The time trade-off method was developed by 
Torrance and colleagues [5] with the aim of elic-
iting the time that participants are willing to 
trade-off for quality and quantity of life. Whilst 
this method provides similar results to the stan-
dard gamble technique, it was developed as it was 
considered easier to administer [6]. In hypotheti-
cal scenarios, participants are asked how many of 
their remaining years of life in a given health 
state (e.g., asthma) they would be willing to forgo 
to live in a health state free of disease and/or dis-
ability (Fig. 14.2). The underpinning assumption 
is that the greater the amount of time a participant 
is prepared to give up, the more substantial is the 
health burden associated with the disease 
included in the hypothetical scenario [6, 7]. For 
example, participants are provided with a hypo-
thetical scenario that they have 10 years of life 
remaining, with type 2 diabetes requiring insulin 
injection three times daily, and then at the end of 
the 10 years they will die without pain or discom-
fort. Participants will then be asked how many of 
those 10 years they would be willing to give up, 
in order to live in optimal/full health, and to then 
die without pain or discomfort. In this example, 
we’ll assume that participants would be willing 
to give up 2.5 years, therefore living 7.5 years in 
optimal health. Based on this, the assumption 
then follows that the type 2 diabetes health state 
specified in the scenario (represented by hd in 
Fig. 14.2) has 75% of the health state utility of 
the optimal health state, therefore a health state 
utility value of 0.75.
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14.5  Indirect Methods

14.5.1  Multi-attribute Utility 
Instruments (MAUIs)

Both the standard gamble and time trade-off 
approaches are time-intensive and require partic-
ipants to understand somewhat complex scenar-
ios and probabilities. Indirect methods of eliciting 
health state utility values using multi-attribute 
utility instruments (MAUIs) provide a more 

straightforward and faster approach to measuring 
health state utilities.

The indirect approach involves use of pre- 
scored multi-attribute health status classification 
systems [4]. A range of MAUI questionnaires 
have been developed and validated, including the 
EuroQol-5D (EQ-5D) instruments [8], the 
Assessment of Quality of Life (AQOL) instru-
ments [9], the Health Utilities Index (HUI) [10], 
and the Short Form 6D (SF-6D) [11]. Participants 
complete the questionnaire, and a health state 

Fig. 14.1 Standard Gamble illustrating chronic health state preferred to death. (Adapted with permission of Oxford 
Publishing Limited through PLSclear)

Fig. 14.2 Time trade-off for diabetes type 2 preferred to death
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utility value is then attributed based on a pre- 
determined set of health state utilities, called 
‘value sets’ for the specific MAUI used. As health 
states can be valued differently based on a range 
of cultural and social factors, country-specific 
value sets have been developed for many 
instruments.

One of the most commonly used MAUIs are 
the EQ-5D instruments. Three instruments have 
been developed [12–14], but for the purposes of 
this chapter, we will focus on the more recently 
developed EQ-5D-5L.  This instrument has five 
dimensions: mobility, self-care, usual activities, 
pain/discomfort, and anxiety/depression, and 
these dimensions are measured on five levels: no 
problems, slight problems, moderate problems, 
severe problems, and extreme problems. The 
instrument has 3125 possible health states [15] 
and takes less than one minute to complete with 
just five questions. The instrument is available in 
more than 130 languages with 22 value sets pub-
lished to-date [16]. For the US, the minimum 
health state utility value is −0.573, representing 
extreme problems across all dimensions, and the 
highest value is 1.000 [17].

The SF-6D is based on the widely used Short 
Form 36 (SF-36) quality of life questionnaire. As 
the SF-36 measures the amount of limitation 
experienced by a patient, it cannot be directly 
used to elicit utility values. Instead, an algorithm 
is applied to 11 items of the instrument, repre-
senting 6 dimensions: physical functioning, role 
limitation, social functioning, pain, mental func-
tioning, and vitality. An algorithm is applied to 
the participant responses to these items, which 
was developed based on standard gamble utility 
measurements from a random sample of the UK 
population. In turn, this generates health state 
utility values. The range of potential values gen-
erated from this instrument is −0.98 to 1.00 for 
the UK population [18].

A suite of MAUIs have been developed under 
the banner of The Assessment of Quality of Life 
(AQoL) instrument: AQoL 4D, 6D, 7D, and 
8D.  The most comprehensive of these is the 
AQoL-8D, which is one of the few instruments 
with high sensitivity in the psychosocial dimen-
sions of health [15]. The instrument consists of 

35 questions and takes approximately 6 minutes 
to administer [19]. Reflecting the relative length 
of this MAUI, the AQoL-8D has the largest num-
ber of possible health states: 2.4 × 1023. The range 
of scores is −0.04 (health states worse than death) 
to 1.00 (full health).

14.6  Quality-Adjusted Life Years 
(QALYs)

As mentioned earlier in this chapter, health state 
utility values are used in combination with a 
measure of quantity of life (e.g., life expectancy) 
to generate QALYs – a summary measure of the 
effectiveness of an intervention. In this way, 
quality of life, measured through health state util-
ity values, is included in the measure of effective-
ness. Use of generic MAUI instruments rather 
than disease-specific instruments allows for 
health state utility values, and therefore QALYs, 
to be compared across different disease areas.

Figure 14.3 illustrates QALYs (i.e., the effec-
tiveness of an intervention). Let us assume we are 
interested in assessing the effectiveness of a 
hypothetical new intervention for hepatocellular 
carcinoma. The y axis shows the health state util-
ity values associated with each intervention, and 
the x axis shows time in years. The health state 
utility values are plotted for both the standard 
treatment and the new treatment.

We can see that all patients start off with the 
same health state utility value of 0.7. Now, for 
patients receiving the standard treatment, their 
health state utility value decreases at 6 months to 
0.4. This may be related to side effects of treat-
ment or worsening of the underlying health state. 
The health state utility value remains stable for 
the subsequent 6  months and then decreases 
again at 1 year to just 0.19 – a poor state of health 
and quality of life. These patients continue at this 
level for the following 12 months, then the health 
state utility decreases to 0 at 2 years, indicating 
death or a state equivalent to it.

Now let us look at the patients receiving the 
new treatment. Similar to the patients receiving 
the standard treatment, they start with a health 
state utility value of 0.7. With this new treatment, 
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they are able to maintain this level for 2 years. 
This may suggest few side effects and no sub-
stantial worsening of their underlying health state 
and quality of life. At 2  years, the health state 
utility of these patients decreases to 0.56 and 
remains at this level for 12 months. At 3 years, a 
further decrease in utility occurs (to 0.4), and at 
4 years, a more dramatic utility decrease to 0.2 
occurs. At 5 years, utility decreases to 0, suggest-
ing death or a state equivalent to it. What we are 
interested in is measuring the difference between 
these groups, i.e., the QALY gain represented 
here by the area shaded in orange. Let us now 
look at how we calculate the QALYs.

14.6.1  Calculating QALYs

QALYs are calculated by multiplying the health 
state utility value(s) by the number of years spent 
in the health state(s). So, one year of life lived in 
perfect health (i.e., utility of 1) is worth 1 

QALY. One year of life spent with a utility value 
of 0.75 is worth 0.75 QALYs.

Let us apply this to our scenario comparing 
the hypothetical new treatment for hepatocellular 
carcinoma with the standard treatment. For the 
standard treatment, we have:
• 6 months with a health state utility of 0.7;
• followed by 6 months with a health state util-

ity of 0.4;
• and then 1 year with a health state utility of 

0.19.
We calculate this as: (0.5 × 0.7) + (0.5 × 0.4) 

+ (1 × 0.19).
Therefore, this treatment is associated with 

0.74 QALYs.
Now let us look at the new treatment. We 

have:
• 2 years with a health state utility of 0.7;
• followed by 1 year with a health state utility of 

0.56;
• then 1 year with a health state utility of 0.4;
• and 1 year with a health state utility of 0.2.

Fig. 14.3 Quality-Adjusted Life Years
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We calculate this as: (2 × 0.7) + (1 × 0.56) + (
1 × 0.4) + (1 × 0.2)

Therefore, the new treatment is associated 
with 2.56 QALYs.

By subtracting the QALYs of the new treat-
ment from the standard treatment (2.56 − 0.74), 
we can see that the new treatment is more effec-
tive, with a gain of 1.82 QALYs. Whilst this is an 
excellent improvement regarding QALYs for 
patients, we must also consider the costs of these 
treatments.

14.7  Incremental Cost-
Effectiveness Ratio (ICER)

To compare both the costs and effectiveness (i.e., 
QALYs), we will calculate a straightforward 
ratio, called the incremental cost-effectiveness 
ratio (ICER). This provides a measure of the 
cost-effectiveness of an intervention, with the 
ICER representing the average incremental cost 
of one additional unit of the measure of effect, 
that is, our new treatment for hepatocellular 
carcinoma.

The formula for this is:

 
ICER
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For our hepatocellular carcinoma scenario, we 
will assume that the standard care, in total, costs 
$40,000 per patient. The new treatment costs a lot 
more, at $100,000 per patient. So, we will follow 
the formula above.
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Therefore, our ICER is $32,967 per QALY 
gained. But what does this mean?

14.8  Willingness to Pay

We now need to put the ICER into context, so we 
can understand what this result means. In health 
economics, we use a ‘willingness-to–pay’ thresh-
old, a point at which a new intervention is consid-
ered to be good value for money [20]. These 
thresholds have been developed to incorporate 
considerations of the value of leisure time, qual-
ity of life, life expectancy, and non-health con-
sumption [20]. The threshold is an estimate of the 
theoretical estimate of what an individual would 
be willing to pay to extend their life in full health 
by 1  year. Willingness-to-pay thresholds are 
commonly estimated using a country’s GDP [21]. 
According to the WHO’s Choosing Interventions 
that are Cost Effective project, an intervention 
with costs less than three times a country’s GDP 
per capita is considered cost-effective and less 
than one time the GDP per capita is very cost- 
effective. There are several limitations to this 
approach: in response, several other methods 
have been developed to improve this metric. 
Whilst an in-depth discussion of this is not rele-
vant to this chapter, further reading on this topic 
is suggested in the Further Reading section 
[20–22].

Willingness-to-pay thresholds can be implicit 
or explicit. In the UK, the National Institute for 
Health and Care Excellence (NICE) uses a 
threshold of between £20,000 and £30,000 per 
QALY for reimbursement through the NHS [23], 
thresholds between USD$50,000 and 
USD$100,000 are cited for the US [24], 
CAD$20,000–$100,000  in Canada [25] and 
AUD$50,000  in Australia, within a range of 
AUD$45,000–$60,000 [26, 27].

For our scenario looking at a new treatment for 
hepatocellular carcinoma, we calculated an ICER 
of $32,967 per QALY gained. We did not specify a 
currency for which this was calculated, but look-
ing at the willingness-to-pay thresholds above, we 
will assume that this new treatment will be cost-
effective in many high-income settings.
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It is important to note that not all treatments 
that are subsidised fall within a willingness-to- 
pay threshold. At the beginning of this chapter, 
we mentioned that many of the new cancer thera-
pies are very costly. The OECD notes that the 
development of high-cost drugs (including can-
cer drugs) over recent years will continue to be a 
major driver of increased health expenditure in 
the future [28]. Whilst some of these new drugs 
have provided cures for cancer, others provide 
much more marginal benefits, such as increased 
survival of 2–3 months. For a patient or family 
member, an extra 3 months of life may be highly 
desirable. However, as governments and insurers 
do not have a bottomless bucket of money, finan-
cial sustainability is an essential component of 
decision-making.

Orphan drugs for very rare diseases, including 
some cancers, are an example of these high-cost 
drugs. Some health economists argue that orphan 
drugs to not provide good value for money, and 
when governments subsidise these, the opportu-
nity cost is a sacrifice in the overall health of the 
population [29]. Others argue that in the absence 
of effective treatments for rare, life-threatening 
conditions, the high cost of these drugs is justi-
fied. Irrespective, many governments are provid-
ing subsidised access to these high-cost drugs.

14.9  Conclusion

Cost-effectiveness evidence plays an important 
role in decisions to fund clinically effective can-
cer therapies. Importantly, many funding bodies 
require cost-effectiveness evidence that incorpo-
rates a measure of quality of life, i.e., the 
QALY. This allows for quantification of both the 
quantity and quality of life associated with a new 
therapy in comparison to that associated with 
existing therapies.

Over recent years, high-cost cancer therapies 
have become increasingly available (and subsi-
dised), despite the ICERs being well above the 
willingness-to-pay threshold. This occurs in the 
context of life-saving therapies and also for those 
which only offer marginal benefits to patients. As 
these high-cost drugs will continue to be a driver 

of increased health expenditure in future years, it 
is of critical importance to consider the opportu-
nity costs of these decisions in the context of the 
wider health financing system.

14.10  Questions That Can Be Used 
for Learning/Teaching

 Q1 A person lives for 6  years with disease 
A. They use the standard treatment to man-
age this condition. Treatment of disease A is 
associated with a health state utility value of 
0.5. Calculate how many QALYs this person 
has.

A. 6 years × 0.5 utility = 3.0 QALYs over the 
6 years.

 Q2 A new treatment has become available for 
disease A. This new treatment is associated 
with an improved health state utility of 0.75. 
Calculate the QALYs over the 5 years if the 
person uses the new treatment.

A. 6 years × 0.75 utility = 4.5 QALYs over the 
6 years.

 Q3 What is the QALY gain associated with this 
new treatment?

A. 4.5 QALYs −3.0 QALYs  =  1.5 QALYs 
gained over 6 years from the new treatment.

 Q4 The cost for the standard treatment over 
6  years for this patient is $150,000. This 
includes prescription medications and 
6-monthly MRIs. The new treatment costs 
$400,000 over 6 years, which mainly consist 
of fortnightly infusions of the new treatment 
and 3-monthly MRIs. Calculate the ICER for 
this new treatment.

A.
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 Q5 Does this ICER fall within the willingness- 
to- pay threshold for your country?
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A. Look up the GDP per capita for your country. 
If the ICER is less than three times the GDP 
per capita, you can consider this new treat-
ment to be cost-effective.

 Q6 If the ICER is above the willingness-to-pay 
threshold, what sort of information would 
you require to help you to decide whether 
this treatment should still be considered for 
reimbursement?

A. You would want to know more about the con-
dition including the severity of it, incidence, 
prevalence, and survival. In addition, you 
would want to know if there are any other 
treatments available, and how effective they 
are.

14.11  A Topic for Discussion That 
Can Be Used for Teaching

Below is a scenario which you are asked to read. 
You will then need to decide how to use the 
resource (money in this case) you have to meet 
the requests. Remember, ALL healthcare systems 
have financial constraints. There is no consensus 
regarding a fair way in which to decide on which 
intervention(s) to fund.

Scenario:
Whilst conducting the end of financial year 

account summary, the manager of the govern-
ment health organisation has discovered there is 
an extra $100,000 left in the budget. If this money 
is not spent, it will be lost in the new financial 
year. The manager invites heads of departments 
to submit requests.

The four requests are:
Option 1:
The patient concerned is a working mother 

aged 41  years with two children aged 10 and 
6 years. Her husband died 5 years ago from pros-
tate cancer. She has bravely fought her brain 
tumour, but it has recurred after standard therapy 
and the doctors are now saying the only hope is 
treatment with a new drug. This drug is undergo-
ing clinical trials, so it is not yet available through 
government subsidy. As a result, the treatment is 

expensive, costing $70,000 per year, which the 
patient is unable to afford. As the drug is still 
under investigation, the effectiveness is unknown.

Option 2:
Five children between the ages of 3 and 

12  years are waiting to receive a new anti- 
epileptic drug. The children come from mixed 
family backgrounds, but all are finding that their 
quality of life is affected by their epilepsy; in par-
ticular, their educational achievement is suffer-
ing. The cost of providing the newer drug to all 
five children for a year is $15,000 and the 
expected gain in quality-adjusted life years 
(QALYs) is estimated to be 0.05 per annum.

Option 3:
A patient has been on the waiting list for bar-

iatric surgery (gastric bypass) for 9 years. Over 
this period, he has gained more weight, is experi-
encing severe osteoarthritis related to obesity, 
and has developed Type 2 diabetes. The cost of 
the surgery is $76,000, and it is known to be the 
most effective intervention for weight loss. It is 
also possible his osteoarthritis and diabetes may 
be improved if significant weight loss is achieved. 
The estimated QALY gain from this surgery 0.9.

Option 4:
A male patient aged 87 years is suffering from 

motor neurone disease, a progressive degenerat-
ing disease leading to impaired speech, swallow-
ing, and breathing. There is no cure for the 
condition but quality of life can be improved for 
the short period of life remaining by taking drug 
A.  The patient desperately wants to be able to 
attend his granddaughter’s wedding in three 
weeks’ time in a reasonable health state which he 
believes this drug will help him achieve. The 
financial cost is $30,000 and the expected bene-
fits are 0.09 QALYs.

You have been asked to look through these 
options and come up with a recommendation. 
Consider the costs, number of patients, the QALY 
gains, age, ethical considerations, and opportu-
nity cost. Think about whether you have any per-
sonal biases that influence your 
decision-making.

There is no correct answer.

14 Decision-Making in the Context of Funding Cancer Therapy
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14.12  Further Reading List

The following list presents literature that extends 
the contents of this chapter. Readers looking for 
in-depth information and further material are 
advised to consult the following sources.
• Drummond, M., et  al., Methods for the 

Economic Evaluation of Health Care 
Programmes, 3rd edition. 2005, Oxford: 
Oxford University Press.

• Bertram, M., et al., Cost–effectiveness thresh-
olds: pros and cons. Bulletin of the World 
Health Organization, 2016.

• Marseille, E., et al., Thresholds for the cost–
effectiveness of interventions: alternative 
approaches. Bulletin of the World Health 
Organization, 2015. 93: p. 118–124

• McDougall, J.A., et  al., Understanding the 
global measurement of willingness to pay in 
health. J Mark Access Health Policy, 2020. 
8(1): p. 1717030.

• Shiroiwa, T., et  al., International survey on 
willingness-to-pay (WTP) for one additional 
QALY gained: what is the threshold of cost 
effectiveness? Health Econ, 2010. 19(4): 
p. 422–37.

• Laupacis, A., et al., How attractive does a new 
technology have to be to warrant adoption and 
utilization? Tentative guidelines for using 
clinical and economic evaluations. Cmaj, 
1992. 146(4): p. 473–81.

• Lowe, A. and S. Dyson, New Therapies for 
Advanced Cancers: Can Our Society Afford 
Them? Is it Ethical to Deny Patients Access 
to Them?, in Actuaries Summit. 2013: 
Sydney.

• Berdud, M., M.  Drummond, and A.  Towse, 
Establishing a reasonable price for an orphan 
drug. Cost Eff Resour Alloc, 2020. 18: p. 31.

14.13  Research in Context

This paper* compares cost-utility analyses 
conducted in the UK and the US for cancer 
drugs. In the UK, the National Institute for 
Health and Care Excellence (NICE) 
assesses the clinical and cost-effectiveness 
of new treatments, and issues recommen-
dations to the National Health Service for 
public coverage. In contrast, nobody in the 
US has a formal role in reviewing evidence 
and recommending provision of new treat-
ments. In 2006, a non-government, inde-
pendent institute was formed – the Institute 
for Clinical and Economic Review 
(ICER) – with the aim of increasing trans-
parency in decision-making between drug 
makers and insurers.
The authors of the paper note that whilst 
the methodology used in cost-utility analy-
ses is relatively standardised, funding deci-
sions can vary tremendously depending on 
the context. Health financing systems, 
reimbursement processes, and drug price 
negotiation all play important roles and 
vary by country. The paper clearly articu-
lates the important role NICE plays in 
achieving lower prices for new drugs 
through the use of cost-utility analyses and 
value-based pricing.
* Cherla A, Renwick M, Jha A, Mossialos, 
E.  Cost-effectiveness of cancer drugs: 
Comparative analysis of the United States 
and England. E-Clinical Medicine 
2020;29–30:100625. doi: https://doi.
org/10.1016/j.eclinm.2020.100625 [pub-
lished Online First: 2021/01/14]
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15.1  Introduction

In most Western countries, the assessment of sat-
isfaction with care is now considered an important 
indicator for quality of care. Initially encouraged 
by funding agencies and patient groups, this 
assessment is now required by healthcare accred-
itation bodies as part of programmes to monitor 
and improve the quality of care. It enables hospi-
tals to be compared and benchmarked, that is to 
identify the best performing structures that can 
serve as a model for others. Measuring patient 
satisfaction should thus make it possible to bet-
ter meet their needs and expectations. It also 
contributes to it because satisfaction or dissatis-
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faction with care can influence patient behaviour 
and thus affect patient outcomes. Several studies 
have indeed shown the effect of satisfaction on 
seeking care (e.g., doing what needs to be done 
to receive care, changing one’s lifestyle, adhering 
to therapeutic programmes, adhering to medical 
follow-up, referring to recommended caregivers 
or services) and on the patient’s reactions to care 
services (e.g., recommending a service, chang-
ing care institutions, writing a letter of com-
plaint) [1]. The link between satisfaction with 
care and adherence to medical advice would in 
fact be largely determined by the quality of care-
giver-to-patient communication [2]. Good care-
giver-to-patient communication is also likely to 
promote satisfaction [3], adherence, and continu-
ity of care. It would thus contribute to the overall 
improvement of the patient’s health status.

The evaluation of patient satisfaction is there-
fore particularly important in oncology [4]. 
Patients with cancer typically experience dis-
comfort from the side effects of mid- to long- 
term treatments, uncertainty about the nature, 
course and prognosis of their condition, reduced 
ability to control their own lives, increased 
dependency on others, and disruption to their 
family, work, and social lives [5]. The evolution 
of diagnostic procedures, therapeutic pro-
grammes, and the provision of supportive or 
rehabilitative care require an ongoing assessment 
of patient satisfaction with complex multidisci-
plinary care and services. In this context, and par-
ticularly when treatments no longer have a 
curative aim, the therapeutic objective can no 
longer be limited to biomedical variables alone, 
such as prolongation of survival or response rate 
to treatment, but should also target quality of life, 
which also affects patient satisfaction [6, 7].

The present chapter addresses the theoretical 
models currently proposed to understand what 
patients mean in rating their satisfaction with the 
care. The following sections of this chapter bear 
on the rationale and purposes of patient satisfac-
tion assessment. Then, examples of patient satis-
faction assessments and study results within the 
context of clinical research and health care qual-
ity evaluation in oncology are provided.

This chapter will enable readers to (a) under-
stand the definition and specificities of satisfac-

tion with care in the context of cancer care; (b) 
examine existing tools to evaluate satisfaction; 
and (c) have an insight into the current state of 
research on determinants of satisfaction with 
oncology care.

15.2  The Satisfaction with Care 
Concept and Its Dimensions

Assessing satisfaction with care faces a number 
of conceptual issues. The needs of patients in the 
context of care are manifold. Of particular note is 
the significant dependence of patients on caregiv-
ers. Several questions arise: “what does it mean 
to be satisfied with care, what is the role of expec-
tations, values, reality of care on satisfaction with 
care, what are the aspects of care that mainly lead 
to patient satisfaction?”. Identifying the factors 
that influence patient satisfaction makes it easier 
to interpret this assessment. These may be 
patient-related factors (e.g., age, education, cul-
tural background, health status), which then iden-
tify groups of patients at risk of less favourable 
care experiences (e.g., elderly patients, patients 
with psychiatric disorders) or factors related to 
the structure or process of care, which are then 
identified as aspects of care to be improved (e.g., 
type or number of professionals, scope of ser-
vices offered, continuity of care).

With regard to the term “satisfaction”, the dic-
tionary provides the following definitions: “satis-
faction” defines “the action of satisfying a claim, 
a need, a desire” and “contentment, a pleasure 
that results from the accomplishment of what one 
expects, what one desires”. Thus, if the patient 
feels that he or she is receiving what he or she 
wants, based on his or her needs and desires for 
care, satisfaction will be high. However, every-
day language also uses the word “satisfying”, 
meaning sufficient, and implying the achieve-
ment of a minimum standard. The term “satisfac-
tion”, corresponding both to a complete and to a 
minimum sufficient response to needs, is there-
fore ambiguous. This complicates the interpreta-
tion of answers to satisfaction questionnaires in 
relation to care.

Satisfaction is related to patient-specific fac-
tors. Patients have a set of characteristics (e.g., 
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age, gender, education, personality), personal 
values, and prior experiences. These, combined 
with the knowledge and information they acquire 
through contact with care, enable them to define 
their situation and determine their needs for care, 
and thus, gradually form a set of expectations 
regarding the results of their care, the attitude of 
caregivers, and the performance of the system. 
They form the standard against which received 
care will be evaluated and judged satisfactory or 
unsatisfactory. These expectations however are 
subject to many changes over the course of ill-
ness and treatment.

Early theories of patient satisfaction defined 
this concept as an assessment of how well 
patients’ expectations of care were met. This defi-
nition has been questioned in recent years in the 
face of systematic observations of high levels of 
satisfaction in surveys. Few patients are critical of 
the care they receive. Williams et al. [8] suggest 
that a patient’s expression of dissatisfaction with 
a negative experience of care reflects the percep-
tion of “unfulfilled duty (of care providers or care 
services)”. Satisfaction would mean: “they are 
doing the best they can with the means at their 
disposal” or “it is not quite their job to (meet 
some type of unmet need)...”. The scores obtained 
from satisfaction questionnaires would therefore 
not allow for the identification of gaps in care and 
care services in relation to patient needs.

The issue with systematically high scores in 
care satisfaction questionnaires can be circum-
vented by developing more refined and rigorous 
investigative methods [9]. Thus, it appears that 
evaluating specific and detailed aspects of care pro-
vides more diversified satisfaction scores. In this 
regard, a growing consensus has emerged around a 
multidimensional conception of satisfaction [1, 4, 
10, 11]. It has been found that different characteris-
tics of caregivers and care influence satisfaction; 
similarly, patients develop distinct opinions about 
each of these characteristics. Table 15.1 presents a 
taxonomy of the concept of satisfaction with care, 
based on studies on general populations [1]. This 
author has attempted to clarify the nature and num-
ber of dimensions of the concept of satisfaction.

Interpersonal aspects of care are generally 
considered to be an essential dimension of satis-
faction [9]. These include communication skills, 

empathy, and reassurance. They also include the 
balance of control in the caregiver-patient rela-
tionship, non-verbal aspects of communication 
(e.g., body position, head position, and eye con-
tact), and personal characteristics of the caregiver 
such as kindness or sympathy. With regard to the 
technical aspects of care, various authors have 
expressed doubts about patients’ ability to judge 
the technical skills of caregivers. Some have 

Table 15.1 Satisfaction with care: dimensions, defini-
tions and examples [85]

Dimensions Definitions Examples
Technical 
skills

Caregivers’ skills 
and adherence to 
optimized 
standards of 
diagnosis and 
treatment

Timeliness, 
accuracy, risk, 
and error 
mitigation

Interpersonal 
skills

Characteristics of 
personal 
communication 
between caregivers 
and patients

Attention, 
kindness, 
courtesy, 
respect

Effectiveness 
results

Care outcomes Ability to 
improve or 
maintain health

Financial 
aspects

Factors involved in 
paying for care

Cost of care

Accessibility- 
comfort

Factors involved in 
obtaining care

Waiting time in 
the waiting 
room, distance 
of residence 
from the care 
institution

Availability Presence of care 
resources

Adequate 
number of 
hospitals and 
caregivers for a 
given 
geographical 
area

Environment Physical aspects of 
the place of care

Cleanliness

Continuity Coverage by the 
same carer and/or 
the same place of 
care

Knowing one’s 
referent doctor

Source: Adapted (translated) from Delvaux N, Brédart A, 
Libert Y, Merckaert I, Liénard A, Delevallez F, Hertay A, 
Razavi D. Chapter 12 - Communication soignant-soigné: 
problématiques. In: Razavi D, Delvaux N, editors. 
Psycho-oncologie: concepts théoriques et interventions 
cliniques, 2nd Edition. Issy-les-Moulineaux: Elsevier 
Masson SAS. p. 395–430. Copyright 2019, with permis-
sion from Elsevier. https://doi.org/10.1016/B978-2-294- 
75811-9.00012-X
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mentioned the danger that this judgement may be 
based, for example, on the attractiveness of 
 technical interventions. However, several studies 
have shown that the views of patients and care-
givers on the quality of care can converge [12]. 
This aspect should therefore be taken into account 
when assessing satisfaction with care.

A study carried out in Australia with patients 
in outpatient treatment showed the importance 
given by patients to the technical competence of 
the doctor, his relational and communicative 
qualities, accessibility and continuity of care, 
hospital care, clinics, non-medical care, contact 
with the family and financial aspects [5]. Among 
the aspects mentioned, greater importance is 
attributed to the technical quality of medical care, 
the relational and communicative qualities of 
doctors, and accessibility to care.

15.3  Evaluation

15.3.1  Objectives of the Evaluation

Satisfaction with care can be assessed at different 
levels, whether in a research, clinical practice or 
hospital setting: first, at the level of a medical 
examination, treatment (e.g., medication or sur-
gical procedure), or psychosocial intervention 
(e.g., psychotherapy, type of psychology train-
ing); second, at the level of a model of care orga-
nization for a particular group of patients (e.g., 
organization of palliative care); third, at the level 
of a service (e.g., day hospital); fourth, at the 
level of a healthcare system. These assessments 
can provide results in terms of the acceptability 
or preference of a treatment or intervention, iden-
tification of sources of dissatisfaction with care 
or reasons for non-compliance with treatment, 
and can provide data for benchmarking. Based on 
these study results, optimal treatments can be 
recommended or priorities can be set among 
choices of quality-of-care improvement initia-
tives. Quality improvement interventions imple-
mented at the level of processes, services, or 
organization of care can then be evaluated over 
time using the same patient satisfaction assess-
ment tools. Box 15.1 lists the objectives of 
assessing satisfaction with care.

In the context of randomized clinical trials, 
information on patient satisfaction levels can add 
a unique perspective to the assessment of treat-
ment effectiveness. On the one hand, this mea-
sure can be analysed as a dependent variable, an 

Box 15.1: Satisfaction with Care: Evaluation 
Objectives [85]

Domains
• Clinical research (e.g., screening, treat-

ment, care, psychosocial support).
• Clinical practice (e.g., consultation, 

examination).
• Hospital management (e.g., institutional 

care organization).
• Evaluation of healthcare systems (e.g., 

care provided at a national level).

Expected results
• Determine the optimal treatment in 

terms of acceptability or preference.
• Identify sources of dissatisfaction.
• Identify the reasons for non-acceptance, 

non-compliance with the proposed 
treatment.

• Develop databases for benchmarking.

Decisions
• Implement the best treatment.
• List priorities in terms of investment of 

resources.
• Implement and monitor the impact of 

innovative or alternative interventions, 
care programmes, services, or 
organizations.

Source: Adapted (translated) from Delvaux 
N, Brédart A, Libert Y, Merckaert I, Liénard 
A, Delevallez F, Hertay A, Razavi D. Chapter 
12 - Communication soignant-soigné: prob-
lématiques. In: Razavi D, Delvaux N, edi-
tors. Psycho-oncologie: concepts théoriques 
et interventions cliniques, 2nd Edition. Issy-
les-Moulineaux: Elsevier Masson SAS. p. 
395–430. Copyright 2019, with permission 
from Elsevier. https://doi.org/10.1016/
B978-2-294-75811-9.00012-X
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index of the effects of treatment on patients’ 
quality of life. Thus, for example, differences in 
satisfaction may arise when comparing different 
treatment modalities (e.g., 5 rather than 12 
courses of chemotherapy). One might expect that 
a treatment of 12 courses of chemotherapy would 
be considered less satisfactory because of the dis-
comfort caused by the accumulation of side 
effects and the numerous trips to the hospital. 
However, patients may feel that this type of treat-
ment compared to five courses of chemotherapy 
provides better results on the tumour and there-
fore be more satisfied in terms of therapeutic effi-
cacy. On the other hand, satisfaction can be 
considered as an independent variable that can 
explain the variability of patients’ desire to 
undertake and continue often heavy and toxic 
treatments. Thus, it can be expected that the 
interpersonal qualities of physicians (e.g., letting 
patients express their complaints and providing 
information in an understandable manner) are 
significantly related to the patient’s tolerance and 
compliance with chemotherapy or radiotherapy 
treatments.

Expectations of care may differ depending 
on the perspective of patients and physicians. 
Confronting these perspectives is another way 
of using and understanding patient satisfaction 
data to improve patient care. For example, one 
study shows that oncologists want less involve-
ment in care and treatment choices than patients 
do; unlike patients, they believe that families 
receive sufficient explanations about care and 
treatment [13].

15.3.2  Examples of Assessment 
Instruments

The use of rigorously developed measures of sat-
isfaction with care can provide information on 
the quality of care [14]. Care satisfaction ques-
tionnaires designed for oncology have been 
developed for a variety of purposes, including 
assessing satisfaction with a hospital oncology 
service [15], an ambulatory radiotherapy service 
[16], a breast cancer screening service [17], a 
mammography [18], an outpatient medical con-
sultation [19], or for the evaluation of a treatment 

[20], a modality of care [21], or a specific inter-
vention such as a structured provision of infor-
mation [22], a doctor-patient communication 
facilitating participation in therapeutic decisions 
[23], or allowing informed consent to be obtained 
[24]. Table 15.2 provides some examples of satis-
faction questionnaires regarding care developed 
in different contexts of oncology management.

Oberst developed an instrument consist-
ing of five visual analogue scales measuring 
patients’ opinions of the quality of medical 
and paramedical care in general, the degree 
of satisfaction with care expectations, and the 
degree of satisfaction with information about 
treatment and care [4]. McCusker adapted a 
satisfaction questionnaire to assess the impact 
of a new home care programme for chronically 
and terminally ill patients [29]. The question-
naire is composed of scales covering the fol-
lowing aspects: general satisfaction, availability 
of care, continuity of care, physician presence, 
skills, communication skills and personal quali-
ties, patient and family involvement in treatment 
choices, pain relief, preference for home care 
over hospital, and physician decision- making 
regarding treatment choices. Kristjanson devel-
oped an instrument to assess family satisfaction 
with the care of a patient with advanced cancer 
[30]. This scale has four subscales and is com-
posed of 20 Likert-type items covering aspects 
of information, availability, physical care, and 
psychological support. Loeken created a ques-
tionnaire on patient satisfaction with the mam-
mography examination (27 items covering the 
structure of care, e.g., convenience, accessibil-
ity, physical environment of the department), 
the care process (e.g., information, interper-
sonal and technical skills), physical and psy-
chological discomfort, and general satisfaction 
(e.g.,  present, future satisfaction, intention to 
continue medical follow-up). Loblaw has devel-
oped and tested a questionnaire assessing satis-
faction with outpatient medical consultations in 
oncology (“Princess Margaret Hospital Patient 
Satisfaction with Doctor Questionnaire (PMH/
PSQ-MD)”) [19], which consists of 29 ques-
tions to be answered on a four-point scale. A 
factor analysis of 174 outpatients confirmed 
the existence of four areas of medical consul-

15 Satisfaction with Cancer Care



240

tation, assessed by this questionnaire: informa-
tion exchange, interpersonal skills, empathy, 
and quality of time spent in consultation. Sitzia 
has developed an instrument to assess patient 
satisfaction with outpatient chemotherapy treat-
ment (“Worthing Chemotherapy Satisfaction 
Questionnaire (WCSQ)”) [21]. Six aspects of 
care are measured by this instrument: interper-
sonal aspects, technical aspects of care, patient 
education, multidisciplinary work of the care 
team, care environment, and hospital accessibil-
ity. Twenty-seven items are about the subjective 
perception of satisfaction.

Brédart developed and tested a 61-item 
instrument on satisfaction with cancer 

care in several European countries: the 
“Comprehensive Assessment of Satisfaction 
with Care (CASC)” [36–38]. The psychomet-
ric analyses of this questionnaire translated 
into 12 languages resulted in the “EORTC 
IN-PATSAT32“questionnaire specific to the 
evaluation of inpatient management for cancer 
treatment, validated in an international study 
within the framework of the Quality of Life 
Study Group of the European Organization for 
Research and Treatment of Cancer (EORTC) 
[33] (see also Chap. 5, this volume). This 
questionnaire focuses on the technical, inter-
personal, and communication skills and avail-
ability of doctors and nurses and on specific 

Table 15.2 Satisfaction with oncology care: example of multidimensional questionnaires [85]

Care setting Aspects of care assessed
Medical consultation PMH/PSQ-MD [19] Information, empathy, interpersonal skills, quality of time
Bedside check-up [25] Needs considered, active participation, interaction, 

information, support
Cancer Genetic consultation [26] Clinician competence, interpersonal skills, waiting time, 

team attitude
Medical Decision Process [23] Information given on aspects important to the decision, 

decision made, alignment of the decision with personal 
values

Inventory of aspects of the physician-patient 
relationship PPRI [27]

Attention and professional skills, empathy

Mammography (MGQ) [18] Discomfort, interpersonal skills, information, technical 
skills, waiting time

External radiotherapy [16] Organization, access, waiting time, comfort, information, 
assistance

Nursing care at chemotherapy day hospital 
(WCSQ) [21]

Nursing care, patient education, environment, availability of 
medical and healthcare team, hospital accessibility

Chemotherapy day hospital [4] Meeting expectations, medical care, nursing care, 
information

Outpatient oncology consultation [28] Ease of access, waiting times, support, continuity, discharge 
information

Palliative home care service [29] Availability, continuity, communication, interpersonal skills, 
preferences, participation in medical decisions, pain relief

Family satisfaction with advanced cancer care 
(FAMCARE Scale) [30]

Information, availability, patient care, pain relief

Generic questionnaire on satisfaction with care 
(CASC and EORTC PATSAT33) [31, 32], 
questionnaire specific to inpatient (EORTC 
IN-PATSAT32) [33] and outpatient (EORTC 
OUT-PATSAT7) care [31, 32]

Technical skills, interpersonal skills, information, 
availability, organization of care, and services

Arrangements for medical surveillance after cancer 
treatment (34]

Length of hospitalization, preference, wish to recommend, 
home care

Patient satisfaction with interpersonal relationship 
with navigator (PSN-I) [35]

Patient satisfaction with the relationship with a navigator

Source: Adapted (translated) from Delvaux N, Brédart A, Libert Y, Merckaert I, Liénard A, Delevallez F, Hertay A, 
Razavi D. Chapter 12 - Communication soignant-soigné: problématiques. In: Razavi D, Delvaux N, editors. Psycho-
oncologie: concepts théoriques et interventions cliniques, 2nd Edition. Issy-les-Moulineaux: Elsevier Masson SAS. p. 
395–430. Copyright 2019, with permission from Elsevier. https://doi.org/10.1016/B978-2-294-75811-9.00012-X
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aspects of care that are important in the con-
text of oncology: the qualities of the technical, 
reception, and laboratory staff, the exchange of 
information between caregivers, waiting times 
for the results of medical examinations or the 
initiation of treatment, accessibility, the hospi-
tal environment, and overall satisfaction. This 
questionnaire was able to demonstrate its psy-
chometric performance and its ability to clearly 
distinguish between groups of patients accord-
ing to their wish or unwillingness to recom-
mend their hospital or the degree to which they 
were affected by the side effects of treatment. 
The “EORTC IN-PATSAT32”questionnaire 
was then validated in several other European 
and Asian countries demonstrating favour-
able psychometric properties, but its full study 
remains to be continued, particularly to deter-
mine the meaning for the patient of a difference 
in score [39].

With advances in oncology treatments and 
management methods, this questionnaire has 
been updated. This allows a more extensive 
application of this questionnaire to outpatient 
care and the comparison of management modali-
ties. A generic questionnaire, regardless of the 
type of treatment, and a module specific to outpa-
tient care have been developed from this revision. 
Psychometric validation at an international level 
is currently under way within the European 
Organisation for Research and Treatment of 
Cancer Quality of Life Group [31, 32].

As care processes evolve, instruments measur-
ing patients’ perceived satisfaction with care con-
stantly need to adapt to renewed issues. Several 
recent studies have underlined the need for further 
research on refining satisfaction assessment 
instruments encompassing comprehensive dimen-
sions of patient-centred care and on improving 
their psychometric properties [39–41].

15.4  Research on Satisfaction 
with Cancer Care 
Determinants

Research on satisfaction with care thus developed 
from the 1970s onwards, in the context of vari-
ous medical specialties (e.g., general medicine, 
mental health, paediatrics, dentistry). Table 15.3 

reports socio-demographic, institutional, and 
clinical factors for which a relationship with 
patient satisfaction with oncology care has been 
established. Cancer patient satisfaction may also 
vary according to other factors such as the psy-

Table 15.3 Satisfaction with oncology care: associated 
factors [85]

Socio-demographic 
characteristics
Age Younger (<50), less 

satisfaction [42]
Level of education Higher education, less 

satisfaction [43]
Travel to the hospital Longer commutes to 

hospital, less satisfaction 
[43]

Characteristics of the 
hospital
Staff (number of 
doctors/nurses/radiation 
therapy technicians per 
bed or machine)

More nurses, more 
satisfaction [44]

Size of hospital/
department

Smaller size, more 
satisfaction [44]

Psychological factors
Personality No significant association 

with satisfaction for most 
personality factors [48]

Coping styles and 
mental attitudes to 
disease

Non-consistent 
relationship between lucid 
confrontation with the 
disease, active search of 
medical information, less 
satisfaction [13, 45–47]

Presence of 
psychopathological 
comorbidities

Anxiety and/or depression, 
less satisfaction [48–50]

Quality of patient- 
clinician relationship

Better communication, 
better satisfaction [3, 46, 
51, 52]

Perceived curability of 
disease

Perceived curability, better 
satisfaction [53]

Clinical features
Treatment toxicity More toxicities, less 

satisfaction [44]
Symptoms and physical, 
emotional, social 
functioning

Better functioning, fewer 
symptoms, more 
satisfaction [6, 44, 54, 55]

Source: Adapted (translated) from Delvaux N, Brédart A, 
Libert Y, Merckaert I, Liénard A, Delevallez F, Hertay A, 
Razavi D. Chapter 12 - Communication soignant-soigné: 
problématiques. In: Razavi D, Delvaux N, editors. 
Psycho-oncologie: concepts théoriques et interventions 
cliniques, 2nd Edition. Issy-les-Moulineaux: Elsevier 
Masson SAS. p. 395–430. Copyright 2019, with permis-
sion from Elsevier. https://doi.org/10.1016/B978-2-294- 
75811-9.00012-X
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chological or cultural background or innovative 
management modalities. This would benefit from 
being further studied to improve oncology care.

In addition, patients’ opinion was shown to be 
influenced by care factors. However, this judge-
ment is subjective and may be influenced by 
patients’ personal characteristics, preferences, 
expectations, or personality type. For example, 
elderly patients tend to be more satisfied with 
care [42], while patients with higher levels of 
education [43] are less satisfied.

A study analysing the relationship between 
personality factors as measured by the Five- 
Factor Personality Inventory and patient satisfac-
tion as measured by the Hospital Care Satisfaction 
Questionnaire found an only marginal contribu-
tion from one of the factors, that of “wanting to be 
pleasant” (e.g., accepting others as they are) [56].

Different coping styles, although not related 
to other personal and disease characteristics, 
have been shown to influence patients’ question- 
asking and participation in decision-making dur-
ing medical consultations [47]. Study results may 
be contradictory; however, some patients who 
cope with the illness confront it lucidly, actively 
seek medical information, and tend to be less sat-
isfied with care than patients who deny or avoid 
thinking about the situation [57, 58]. Patients 
who display higher levels of psychological dis-
tress, anxious preoccupations, helplessness, and 
lower fighting spirit also show lower levels of sat-
isfaction [59].

A significant number of cancer patients may 
face persistent psychological distress during and 
after treatment [60–62], with prevalence of 
depression ranging from 4% to 60% [62–64], 
depending on treatment modalities, type of can-
cer and symptom screening method, timing, and 
location. Higher psychological distress levels in 
breast cancer patients have been shown to be 
associated with less satisfaction with care [46, 
47], in particular doctor care (doctors’ 
 interpersonal skills, availability, and waiting 
time) [48, 49]. Similarly, elder breast cancer 
patients showing increasing depressive symptoms 
tend to express lower satisfaction levels [50].

Lam et al.’s [3] prospective study of Chinese 
women with breast cancer suggests that unmet 

health information needs and higher anxiety and 
depression levels at initial treatment phases are 
predictors of poorer satisfaction with care. A 
large multicenter study among 4020 cancer 
patients in Germany [51] has shown patients who 
were less satisfied with information received and 
had more unmet needs reported more anxiety, 
depression, and lower quality of life. The link 
between information satisfaction and symptoms 
of distress was confirmed by a later study [52], 
which both indicated that a more adapted provi-
sion of information would improve symptoms of 
anxiety and depression and that conversely 
reducing distress levels would increase satisfac-
tion with received information. According to 
Costantini et al. [53], while awareness of diagno-
sis and prognosis does not seem to increase emo-
tional distress or decrease satisfaction with care 
and information, perceived curability is posi-
tively associated with greater satisfaction as well 
as with better emotional adjustment.

Finally, the quality of the patient-physician 
relationship partly determines patient satisfac-
tion, level of self-efficacy, and emotional distress 
[46], confirming general literature on doctor- 
patient communication and satisfaction with care 
in oncology [65, 66].

A positive relationship has been found between 
quality of life and satisfaction with care [36, 38, 
67, 68]. However, the meaning of this relation-
ship is difficult to establish. Different hypotheses 
have been put forward. Because caregivers may 
react differently to patients’ personality or behav-
iour, they may feel more comfortable with 
patients with fewer problems, pay more attention 
to them, and provide better quality of care as a 
result. But patients may also perceive better qual-
ity of care because they have a better quality of 
life. Quality of life would no longer just reflect 
the effects of disease and treatment on patients’ 
well-being, but also the way they are managed.

Levels of satisfaction with care are generally 
high. Reasons for dissatisfaction with the struc-
ture of care are the insufficient number of home 
care structures; difficulty in obtaining medical 
equipment at home; distance of home from hos-
pital structures; waiting times to see the doctor, to 
obtain drugs, to receive chemotherapy, to carry 
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out administrative procedures, to receive pain 
treatment; poor organization of care (e.g., coordi-
nation of care, exchange of information between 
care providers); the cost of treatment and the pos-
sibilities of reimbursement for care; and being 
followed too often by different doctors.

At the level of the care process, studies show 
high levels of satisfaction with the technical skills 
and human qualities of caregivers. However, 
complaints are expressed by a significant number 
of patients regarding a poor initial diagnosis of 
cancer; a long delay before the cancer diagnosis 
is announced; inadequate information on the 
diagnosis, on the benefits of treatments and their 
side effects, on symptom control at home, on 
clinical trials treatments; a lack of availability 
from caregivers (e.g., frequency of visits, time 
allocated to the patient during consultation); a 
lack of appropriate information and referral to 
services to help with psychological, social, or 
financial problems and belated referrals to spe-
cialist physicians.

The evaluation of satisfaction with treatment 
is also increasingly being taken into account in 
cancer research. For example, the evaluation of 
two pain treatment modalities includes an assess-
ment of patient satisfaction with symptom relief, 
side effects, and the method of treatment admin-
istration [69]. Similarly, surgical procedures for 
breast reconstruction after breast cancer treat-
ment also involve patient input, including per-
ceptions of cosmetic results, appearance, surgical 
procedure, and physical sequelae [70].

In addition, various psychological interven-
tions have been tested in oncology to improve 
communication with the patient. Information is 
primarily oral during consultations; it may be 
supplemented by written materials (e.g., bro-
chures, magazines, memory-aid cards, 
 pre- consultation question lists, personalized 
medical summaries) [71] or audio-visual (e.g., 
films, audio-recordings) [72]. These initiatives 
are complemented by training programmes to 
improve doctors or caregivers’ communication 
skills [73, 74]. The evaluation of these initiatives 
focuses not only on retention of provided infor-
mation but also on patient satisfaction, their per-
ception of the quality of provided information, 

expressed empathy, listening, interpersonal 
skills, and the quality of time available to the 
patient in the setting of care [19, 75]. There are 
also educational approaches aimed at developing 
the patient’s own communication skills. These 
include interventions to assist in question formu-
lation or preparation for the consultation with the 
oncologist, which are also evaluated in terms of 
patient satisfaction [76, 77].

Information given to patients about their dis-
ease and treatments also allows them to take part 
in treatment decisions. Cancer patients are often 
confronted with treatment alternatives that have 
similar therapeutic results but different conse-
quences in terms of side effects, physical or psy-
chosocial sequelae. Patients and clinicians must 
then weigh the pros and cons of different options 
in order to make a decision. In this regard, proce-
dures to assist in medical decision-making have 
been developed [78]. These have been evaluated 
in terms of patient satisfaction with the informa-
tion given on aspects important to the decision, 
the decision made, and the consistency of the 
decision made with personal values [23]. Support 
for patient involvement in healthcare decision 
across the cancer care continuum need to be sus-
tained as cancer patients appear to experience 
problems in that respect [79].

In addition, initiatives to improve the quality 
of care can be carried out in terms of the organiza-
tion of care and services, including strategies for 
better coordination or continuity of care (e.g., 
care networks, supportive care department). 
Comparison of cancer care models can then take 
into account their effects on patient satisfaction. 
Various studies have been carried out: for exam-
ple, the evaluation of a psychosocial intervention 
aimed at improving communication within a mul-
tidisciplinary team in charge of hospitalized 
oncology patients [80] or management methods 
within the framework of an oncogenetic approach 
[81, 82]. Other examples include the evaluation of 
different ways of organizing care for terminally ill 
patients [83] or the evaluation of the organization 
of a minimal or intensive medical surveillance 
programme after breast cancer treatment [34].

A recent model of care coordination in oncol-
ogy based on “navigator patients“or “expert 
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patients” is increasingly being implemented to 
facilitate increasingly complex and fragmented 
cancer care. A navigator patient is an individual 
who assists the patient with information or prac-
tical support needs throughout the care process 
(i.e., screening, diagnosis, treatment, and surveil-
lance phases). An “expert” patient is one who, 
with a chronic disease, has developed over time a 
detailed knowledge of his or her disease, has 
learned to live with it, and can thus be a resource 
for other patients. This approach should improve 
patient satisfaction in oncology; studies need to 
be developed on this subject [84].

Satisfaction with care is therefore a complex 
variable that depends, among other things, on 
patients’ personal variables. However, it is an 
interesting measure that makes it possible to 
evaluate the impact of a medical follow-up with a 
patient and to improve the areas of dissatisfac-
tion. Various tools have been developed in several 
areas of care such as technical, relational, and 
environmental aspects. Satisfaction requires fur-
ther in-depth studies, particularly in relation to 
satisfaction with treatments. These results should 
be integrated in the transmission of information 
and more specifically within the framework of 
decision-making or informed consent.

15.5  Conclusion

Consideration of the patient’s perspective regard-
ing the quality of healthcare services is particu-
larly important in oncology. Patients with cancer 
often face discomfort from the side effects of 
treatment and uncertainty about the nature, 
course, and prognosis of their condition. These 
situations are likely to lead to problems with 
treatment adherence, such as inappropriate atti-
tudes towards treatment or refusal of treatment.

Research on satisfaction with care is working 
to better determine the influence of factors related 
to both patients and care. Although there are sig-
nificant methodological difficulties and many 
questions remain, there is unanimity among 
researchers regarding the link between consider-

ation of relational factors of care and high satis-
faction. Indeed, it appears that communication 
skills fostering an in-depth exchange with the 
patient make it possible to ensure a better quality 
of care. Indeed, studies of satisfaction with care 
generally show high levels of satisfaction, par-
ticularly for aspects considered important for 
patients: technical skills and relational qualities 
of carers.

The development of morbidity associated with 
cancer conditions requires special measures and 
new strategies to maintain the comfort and pro-
mote patient recovery. Preparation and support 
programmes will therefore be necessary to face 
these difficulties. In recent years, we have seen 
doctors, nurses, and paramedics specialize in 
information science and/or psychoeducation. 
More research in this field is needed because 
optimal information and psychoeducation will 
have to take into account many different factors, 
clinical, psychological, scientific, ethical, and 
sociological. More than ever, the training of 
health professionals is indicated in order to offer 
quality interventions in this sector of care and 
their impact on satisfaction with cancer care.

15.6  Questions That Can Be Used 
for Learning/Testing

• Provide four arguments to justify the need to 
assess cancer patient satisfaction with care.

• List at least five objectives of satisfaction with 
cancer care assessment.

• List at least five dimensions of satisfaction 
with care.

• Which aspects of care most affect cancer 
patient satisfaction?

15.7  A Topic for Discussion That 
Can Be Used for Teaching

• Discuss how to interpret quantitative data 
 collected from satisfaction with care 
questionnaires.
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15.8  Further Reading List

The following list presents literature that extends 
the contents of this chapter. Readers looking for 
in-depth information and further material are 
advised to consult the following sources.

 1. Neijenhuijs KI, Jansen F, Aaronson NK, 
Brédart A, Groenvold M, Holzner B, et al. A 
systematic review of the measurement proper-
ties of the European Organisation for Research 
and Treatment of Cancer In-patient 
Satisfaction with Care Questionnaire, the 
EORTC IN- PATSAT32. Support Care Cancer. 
2018;26(8):2551-60 [39].

 2. Tzelepis F, Rose SK, Sanson-Fisher RW, 
Clinton-McHarg T, Carey ML, Paul CL. Are 
we missing the Institute of Medicine’s mark? 
A systematic review of patient-reported out-
come measures assessing quality of patient- 
centred cancer care. BMC Cancer. 2014;14:41 
[40].

 3. Brédart A, Anota A, Young T, Tomaszewski 
KA, Arraras JI, Moura De Albuquerque Melo 
H, et  al. Phase III study of the European 
Organisation for Research and Treatment of 
Cancer satisfaction with cancer care core 
questionnaire (EORTC PATSAT-C33) and 
specific complementary outpatient module 
(EORTC OUT-PATSAT7). Eur J Cancer Care 
(Engl). 2018;27(1) [32].

 4. Brédart A, Beaudeau A, Young T, Moura De 
Alberquerque Melo H, Arraras JI, Friend L, 
et al. The European organization for research 
and treatment of cancer  - satisfaction with 
cancer care questionnaire: revision and 
extended application development. 
Psychooncology. 2017;26(3):400-4 [31].

 5. Brédart A, Kop JL, Efficace F, Beaudeau A, 
Brito T, Dolbeault S, et al. Quality of care in 
the oncology outpatient setting from  
patients’ perspective: a systematic review of 
questionnaires’ content and psychometric 
performance. Psychooncology. 2015;24(4): 
382-94. [41]

15.9  Research in Context

The European Organisation for Research 
and Treatment of Cancer (EORTC) Quality 
of Life group conducts a research pro-
gramme aimed at assessing satisfaction 
with care in oncology. A questionnaire, the 
EORTC PATSAT-C33, has been designed 
to assess cancer patients’ perception of the 
quality of care received in any hospital care 
in- or outpatient setting. To complement 
this questionnaire, the EORTC OUT- 
PATSAT7 module has been developed to 
assess specific aspects of cancer outpatient 
perceived care quality. This module is to be 
used in complement to the EORTC 
PATSAT-C33 or as a standalone. These 
questionnaires have been developed 
through a rigorous process as recom-
mended by the EORTC guidelines for qual-
ity of life questionnaires and modules 
development. An international study has 
been implemented to confirm the psycho-
metric properties of scales of this question-
naire and module, in cancer patients 
attending in- and outpatient cancer care 
hospital services. The EORTC 
PATSAT-C33 and OUT-PATSAT7 will be 
investigated for cross-cultural applicability 
and acceptability, scale structure, reliability 
including test-retest and internal consis-
tency, validity, including construct (known- 
group comparisons), convergent and 
divergent validity, responsiveness to 
change, and cross-cultural invariance of 
psychometric properties. These question-
naire and module are administered to four 
main groups of patients based on the cancer 
care settings which they attend, as outpa-
tient: (a) chemotherapy day clinic/consul-
tation for oral treatment; (b) ambulatory 
radiotherapy; (c) consultation for follow-
 up surveillance to check for signs of recur-
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16.1  Introduction

Fatigue is one of the most distressing symptoms 
for cancer patients affecting their quality of life 
(QoL) in all phases of treatment and stages of the 
disease. The syndrome of fatigue and exhaustion 
in cancer patients is commonly described as 
cancer- related fatigue (CrF). Other terms such as 
cancer fatigue or cancer treatment–related fatigue 
are also used in the literature and in educational 
materials for patients. CrF is commonly defined 
as a self-recognised phenomenon that is subjec-
tive in nature and experienced as a feeling of 
tiredness or lack of energy that varies in degree, 
frequency and duration which is not proportional 
to physical activities and not relieved by sleep or 
rest [1, 2]. Patients often describe CrF as an 
unusual feeling of exhaustion, weakness or a loss 
of activity with sequels to emotional and cogni-
tive functions [1–3]. This chapter gives an over-
view about CrF as one of the most common side 
effects of cancer treatment. It will enable readers 
to understand the characteristics, the aetiology 
and the epidemiology of CrF.  The reader will 
learn how to screen and assess CrF, and which 
treatment strategies are most appropriate.

16.2  Definition and Clinical 
Characteristics

As the most common definition, CrF is defined as 
a distressing, persistent subjective sense of physi-
cal, emotional and cognitive tiredness or exhaus-
tion related to cancer or cancer treatment that is 
not proportional to recent activities and interferes 
with usual functioning [4]. Typically, the symp-
toms do not decrease after recovery periods or 
sleep, and if at all, improvement only occurs for a 
short time [5]. CrF is not defined as a disease 
entity, but a concomitant syndrome of cancer [6].

In most publications, CrF has been described 
as a multidimensional construct including physi-
cal, cognitive and emotional dimensions [4]. The 
physical domain covers a loss of ability to per-
form activities due to somatic symptoms of tired-
ness and loss of energy. Depending on the type 
and intensity of the CrF, typical subjective per-

ceptions include tiredness, heaviness of limbs, 
apathy towards external stimuli or even myalgias. 
Physical symptoms include muscular and meta-
bolic changes, reduced muscle strength, tremor, 
diminished reflex responses, impaired coordina-
tion, electrolyte abnormalities, lactate increase 
and reduction of glycogen. The cognitive dimen-
sion includes loss of concentration, problems of 
attention, reduced alertness or impairment in 
short-term memory. The emotional dimension 
covers symptoms like loss of motivation, nega-
tive self-esteem, feeling of frustration and depres-
sive feelings (Fig. 16.1).

Research has shown that fatigue may be a part 
of a complex regulation aimed to protect the body 
from harm [7]. The central nervous system may 
use the symptoms of fatigue and exhaustion as 
important regulators to ensure that an effort is 
stopped before it results in damage. Fatigue and 
increased fatigability are common reactions to 
physical and psychological distress but may also 
occur as symptoms in other medical and psychi-
atric conditions. Therefore, many chronic dis-
eases such as rheumatoid arthritis, cardiovascular 
diseases or multiple sclerosis are associated with 
fatigue. Fatigue can occur as a concomitant 
symptom, or as in the case of depression, repre-
sent a main symptom. It is quite possible that 
fatigue has more than one simultaneous cause, 
even when it is associated with a clear diagnosis 
[8].

The clinical manifestation of fatigue in cancer 
patients (CrF) is multifaceted, and the perceived 
problems and limitations affect patients in a 
highly individual manner [9]. In comparison to 
healthy individuals who experience their fatigue 
as a normal sensation that is associated with daily 
activities, with CrF patients, the focus is on the 
feeling that already after a short time and at mini-
mal exertion levels, physical exhaustion, fatigue, 
weakness and an unusually strong tiredness 
occur.

CrF often seriously impacts the QoL of 
patients and affects daily activities, work, sexual-
ity or family life [10]. Ahlberg and colleagues 
found statistically significant negative correla-
tions between fatigue and various domains of 
quality of life, including effects on physical, 

J. Weis



253

emotional, cognitive, social functioning and role 
functioning [11]. They showed further that physi-
cal, role and cognitive functioning remained 
highly negatively correlated with general fatigue 
over time [11]. In addition, CrF does not only 
affect the individual patient but also the patient’s 
partners or relatives [12]. Patients often report 
that persisting fatigue is not always understood 
by the people close to them and social conflicts 
arise which may result in social withdrawal or 
isolation. CrF has a significant effect on employ-
ment and financial status and has been proven to 
be a negative predictor for return to work after 
cancer [13, 14].

16.3  Aetiology and Pathogenesis

Until now, all attempts to explain the aetiology 
and pathogenesis of CrF failed to give a clear 
understanding about the pathogenesis of CrF. It is 
assumed that in CrF multicausal processes 
including somatic, emotional and cognitive fac-
tors are mutually dependent and interacting [15]. 
These factors are induced not only by cancer or 
cancer therapy but also by genetic predisposition, 
epigenetic changes, concomitant somatic or men-
tal disorders, as well as through behavioural or 
environmental aspects [16].

Although the pathogenesis of CrF has not 
been completely clarified so far, some hypotheti-
cal explanations are discussed in the literature 
[17]. CrF often is associated with symptom clus-
ters including mood disorders, sleep disturbances 
and cognitive dysfunctions which follow a simi-
lar time course in relation to treatment or disease 

[18, 19]. There is growing evidence that such 
symptom clusters may follow similar pathoge-
netic mechanisms.

Inflammation is discussed as the mediating 
process between the possible causes and the 
symptoms of CrF [20, 21]. Recently, proinflam-
matory mediators produced in response to cancer 
have been associated with fatigue; however, their 
direct role in pathogenesis of fatigue is contro-
versial [16, 22].

In considering the relationship between 
immunological factors and CrF, a review of ten 
clinical trials has demonstrated that patients with 
CrF had elevated levels of markers for systemic 
inflammation [23]. In addition, it is known that 
chemotherapy and radiotherapy lead to an 
increase of numerous proinflammatory cytokines 
and chemokines [24–27]. The results of a longi-
tudinal study suggest a link between CrF and 
increased soluble TNF receptor 1 and IL-6 levels 
during radiochemotherapy for colorectal and 
oesophageal cancer [28].

There is an overlapping in symptoms of CrF 
and clinical depression (e.g. tiredness, concentra-
tion, loss of motivation), whereas suicidal ide-
ation, social withdrawal and anhedonia are more 
specific for major depression. Therefore, in some 
cases, it may be difficult to distinguish between 
both. In the literature, potential explanations are 
discussed: fatigue may cause the cancer patient to 
become depressed; cancer patients may become 
fatigued because they are depressed; or experi-
ence of cancer may cause both depression and 
fatigue [29, 30]. There is growing recognition 
that depression and CrF share common biologic 
mechanisms [16, 20, 31].

Cognitive
concentration, alertness

etc

Emotional
motivation, self-esteem

depression etc.

Physical
lack of energy, tiredness

etc.

Fig. 16.1  
Multidimensional 
structure of cancer- 
related fatigue [99]. 
(Reprinted by 
permission from 
Springer Nature: 
Definition and 
Prevalence of Cancer-
Related Fatigue. In: 
Cancer-Related Fatigue 
by J. Weis and M. 
Horneber. Copyright © 
Springer Healthcare 
2015)
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16.4  Epidemiology 
and Prevalence Rates

CrF is one of the most common symptoms in 
cancer patients and may occur either during or 
after medical treatment or as a long-term late 
effect after cessation of treatment. Based on sev-
eral epidemiological studies, prevalence rates of 
CrF range from 59% to 100% depending on treat-
ment modalities, cancer diagnoses or the time 
when CrF has been measured. In addition, the 
differences in the various prevalence rates may 
be explained by how fatigue is assessed, as well 
as which criteria for fatigue were used [32].

The degree, duration and frequency of CrF 
may vary over time [2]. Some studies have dem-
onstrated that CrF usually increases during che-
motherapy and decreases afterwards but may 
persist for up to 1 year or longer [33]. Comparing 
various treatment options, some studies have 
shown that severe CrF is more prevalent among 
patients receiving chemotherapy or concurrent 
chemoradiation compared with patients receiving 
only radiotherapy [34]. There is some evidence 
that treatment with opioids, poor performance 
states and weight loss are the strongest predictors 
for CrF [35]. In a retrospective study with mixed 
cancer diagnoses, women show higher level of 
CrF compared with men, whereas no difference 
was found comparing older and younger patients 
[36].

During the last two decades, a considerable 
number of studies have emphasised the com-
plex problems faced by patients with cancer 
who experience CrF during treatment or after-
wards. The highest prevalence rates were found 
for CrF as a direct side effect of a combination 
of medical therapies such as surgery, chemo-
therapy, radiotherapy, stem cell transplantation 
and hormone therapy [37, 38]. Higher preva-
lence rates for CrF are associated with the use 
of certain treatments such as hematopoietic 
stem cell transplantation (HSCT) or high-dose 
chemotherapy. Clinical studies investigating 
immune checkpoint antibodies, antiangiogenic 
agents and targeted therapies have reported 
higher rates of fatigue, ranging from 21% to 
71% [39].

CrF has been documented for several specific 
cancer diagnoses. Lindendoll et al. showed in a 
systematic review on quality of life in lymphoma 
survivors that survivors of Hodgkin’s lymphoma 
are at increased risk for fatigue when compared 
to healthy controls [40]. Heutte et al. found that 
high levels of fatigue at the end of treatment pre-
dicted persistent fatigue into long-term follow-
 up, but they did not find any differences between 
the treatment groups [41]. For patients with gyn-
aecological cancer, prevalence rates between 
20% and 58% are reported [42–44] and were 
identified as the most distressing symptom [45]. 
In a longitudinal study in patients with gynaeco-
logical cancer, CrF increased during treatment 
(chemotherapy, radiotherapy), whereas after 
completion of therapy, there was a slight improve-
ment of the severity [46].

Previous findings reported that CrF as a long- 
term sequelae or late effect is estimated to have 
an average prevalence rate of approximately 30% 
for up to 10  years or more [35, 47]. In a large 
review and meta-analysis of 27 studies including 
12,327 breast cancer survivors, it could be dem-
onstrated that survivors with stage II or III cancer 
and survivors treated with chemotherapy were at 
higher risk for severe fatigue than survivors with 
lower stages [48]. Survivors treated with surgery, 
radiotherapy, and chemotherapy and survivors 
with this combination plus hormone therapy were 
at higher risk than survivors with other treatment 
combinations. Hormone therapy and targeted 
therapy were not significant risk factors. The 
pooled prevalence of severe fatigue was 26.9% 
(95% CI 23.2–31.0). According to this review, a 
relatively large decrease in the prevalence of 
severe fatigue seemed to occur in the first half- 
year after treatment completion. Overall, approx-
imately one in four breast cancer survivors suffers 
from severe fatigue. Risk factors of severe fatigue 
were higher disease stages, chemotherapy and 
receiving the combination of surgery, radiother-
apy and chemotherapy, both with and without 
hormone therapy. In addition, it was interesting 
that having a partner, receiving only surgery, and 
surgery plus radiotherapy decreased the risk [48].

In a prospective study, Fabi et al. investigated 
incidence, timing of onset, duration of CrF, 
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impact on QoL and psychological distress in 
patients with early breast cancer. The results 
show that prevalence of CrF was higher at the end 
of chemotherapy (CT) and lower at follow-up. At 
the end of CT and at 1 and 2 years after CT, per-
sistence of CRF was associated with anxiety in 
20%, 11% and 5% of patients and with depres-
sion in 15%, 10% and 5% of patients, respec-
tively. A relationship between CrF and 
psychological distress was observed; patients 
presenting depression and anxiety before CT 
were at higher risk for fatigue onset at a later 
period [32].

For patients with Hodgkin (HL) or non- 
Hodgkin lymphoma (NHL), it has been docu-
mented that HL survivors showed increasing 
fatigue level with age, while in NHL survivors 
mean fatigue level remained constant until age 
70 years and then increased with older age. HL 
survivors showed fatigue changes with age at a 
higher rate than those of the general population 
with health disorders, while NHL survivors were 
in between those of the general population with 
and without health disorders [49].

Prevalence of severe CrF is higher in patients 
with incurable cancer [50]. For patients receiving 
palliative or end-of-life care, CrF is associated 
with highly limited, or even loss of, body func-
tions and overall quality of life [51].

16.5  Screening and Assessment

Assessment and clinical diagnosis of CrF is an 
important task of healthcare professionals in can-
cer care. According to the international guide-
lines [4, 52, 53], it is recommended to screen all 
cancer patients for symptoms of fatigue and 
exhaustion at regular intervals during treatment 
and after treatment has been completed. As a first 
step, a simple global numeric scale for assessing 
the intensity of the fatigue symptoms may be 
used. This global scale ranges from 0 = no fatigue 
to 10 = worst fatigue the patient could imagine 
[54]. For patients with age >12 years, a score of 
0–3 has been identified as no fatigue to mild 
fatigue, 4–6 as moderate level of fatigue and 
7–10 as severe level of fatigue (Fig. 16.2). The 

algorithm of screening and diagnostics of CrF in 
Fig. 16.2 is the recommended standard procedure 
for assessment and before planning of any thera-
peutic strategies.

As CrF is a complex and subjective phenom-
enon, it can only be measured by self-report 
assessment tools. Therefore, it has been com-
monly accepted that self-reports of patients are 
the most reliable and valid measurements of 
fatigue [55]. Comprehensive assessment of the 
fatigued patient includes a careful history to char-
acterise the individual’s fatigue pattern and to 
identify all factors that contribute to its develop-
ment. To differentiate CrF diagnoses from other 
types of fatigue, specific diagnostic criteria were 
developed following the International Statistical 
Classification of Diseases (ICD-11) [3, 6]. The 
criteria define CrF as a syndrome including the 
11 specific symptoms such as diminished energy 
or increased need to rest. The symptoms must 
have persisted during a defined period of time, 
caused significant distress or interfered with 
activities of daily living.

In addition, physical examination and behav-
iour descriptions by relatives are important 
sources for diagnosing CrF. Moreover, a review 
and adjustment of medications (e.g. cardiac med-
ications, thyroid medications, sedative-hypnotic 
drugs, antidepressants) are needed, as the medi-
cation itself or interactions between different 
classes of drugs may contribute to increased 
fatigue [4].

Due to overlapping of symptoms of CrF with 
symptoms of depressive disorders [29], it is nec-
essary to screen for psychiatric comorbidity, 
especially depressive disorders. The Patient 
Health Questionnaire 2-item (PHQ-2) may be 
used as a brief screening tool for major depres-
sion. The PHQ-2 consists of the first two ques-
tions of the Patient Health Questionnaire-9 
(PHQ-9), which target core symptoms of depres-
sion (depressed mood and anhedonia) [56].

Due to the increased interest in fatigue among 
cancer patients, numerous instruments have been 
developed [57] using different methodologies. 
CrF may be assessed by either unidimensional or 
multidimensional instruments. Unidimensional 
instruments (e.g. FACIT Fa module [58] or the 
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Brief Fatigue Inventory [59]) are focusing only 
on physical symptoms of fatigue, whereas multi-
dimensional instruments are addressing physical, 
affective and cognitive aspects of CrF. On behalf 
of the EORTC quality of life group, Weis et al. 
developed a cross-cultural validated module 
(EORTC QoL Fa12) [60] which has been proven 
for sensitivity over time [61] (see also Chap. 5, 
this volume). Most of the existing cancer-specific 
questionnaires are using a multidimensional 
approach to measuring CrF which is in line with 
an understanding of CrF as a multifaceted syn-
drome. In most questionnaires, the scaling per-
tains to intensity, but some are additionally asking 
for interferences with activities of daily living or 
quality of life. The existing questionnaires vary 
largely with respect to the criteria of validity, reli-
ability, sensitivity to change or cross-cultural 
applicability. Methods used for supporting claims 
of construct validity include known groups com-
parisons, analyses for convergent and discrimi-
nant validity [52]. Moreover, cultural background 
is also influencing the way that fatigue issue is 
considered. In conclusion, while all of the 
reported fatigue measures have both strengths 

and limitations, there is no gold standard of 
which measure is more appropriate. The self- 
report approach with PRO questionnaires is the 
most common strategy in research and clinical 
routine. The decision on which instrument is 
used to assess CrF should depend primarily on 
the clinical setting or the research questions that 
are addressed.

16.6  Treatment Strategies

As mentioned earlier, in most cases there are no 
clearly diagnosed causes of CrF. Therefore, the 
treatment approaches are aimed at alleviating any 
factors that may be worsening the patient’s CrF 
and to help the patient cope with the symptoms of 
CrF and the distress due to CrF.  According to 
international guidelines, treatment should include 
strategies activating the patient’s strengths and 
resources and should be initiated as early as pos-
sible, to prevent CrF from becoming a chronic 
problem [52]. The treatment approaches should 
address the individual needs in terms of physical, 
mental and cognitive symptoms; the extent of 

Fatigue Screening
0-10

none to mild (0-3)

moderate (4-6)/severe (7-10)

management of concurrent
symptoms and treatable

contributing factors

Primary evaluation:
• Focused history
• Assessment of treatable 

contributing factors:
pain, emotional distress, anemia, 
sleep disturbance, nutritional 
deficits/imbalance, decreased
functional status,
comorbidities/cancer treatment
sequelae

ongoing evaluation

education and
counselling, general strategies
for the management of fatigue

with an emphasis on
continued surveillance

education and 
counselling 

general strategies 
for the management of fatigue

general strategies
for the management

of fatigue
interventions

Fig. 16.2 Algorithm for assessment and treatment of 
cancer-related fatigue according to the NCCN Clinical 
Practice Guidelines in Oncology (NCCN Guidelines®) 
(patients >12 years). (Adapted with permission from the 
NCCN Clinical Practice Guidelines in Oncology (NCCN 
Guidelines®) for Cancer-Related Fatigue V.1.2021 [4].  
© 2020 National Comprehensive Cancer Network, Inc. 

All rights reserved. The NCCN Guidelines® and illustra-
tions herein may not be reproduced in any form for any 
purpose without the express written permission of NCCN. 
To view the most recent and complete version of the 
NCCN Guidelines, go online to NCCN.org. The NCCN 
Guidelines are a work in progress that may be refined as 
often as new significant data becomes available)
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functional impairment; and the patient’s own 
understanding of the problem. Beyond specifici-
ties for subgroups, the following treatment 
options for CrF are available:
• Physical activity and exercise
• Psychosocial and psychoeducational 

interventions
• Pharmacological treatment

16.7  Physical Activity 
and Exercise

Physical activity, exercise and training have 
been proven as effective strategies to reduce 
CrF and help against the continuing decrease of 
physical functional status [62, 63]. Structured 
exercise programmes designed to improve a 
patient’s skeletal muscle mass and strength and 
cardiovascular fitness, as well as aerobic endur-
ance, can help the patients to reduce CrF and 
improve their overall quality of life [63]. Within 
the last two decades, many reviews and meta-
analyses have demonstrated substantial evi-
dence that moderate training in combination 
with relaxation techniques as well as body 
awareness reduce  subjective fatigue levels and 
improve patients’ quality of life. A Cochrane 
Review [62] shows moderate effects of physical 
training, especially for some subgroups of can-
cer patients and if applied early during ongoing 
adjuvant treatment. Although all existing guide-
lines and reviews recommend physical activity 
to cancer patients, frequency and intensity of 
exercise and training should be adapted indi-
vidually depending on patients’ age, clinical 
status of cancer and the level of physical fitness 
[64, 65].

Several meta-analyses demonstrated a signifi-
cant reduction of CrF by exercise [66, 67]. In 
addition, in most reviews, symptomatic relief of 
depression, anxiety and pain also has been docu-
mented. Although there is a persuasive evidence 
for physical activity and exercise in reducing CrF 
over the whole trajectory of cancer, there is still a 
need for randomised clinical trials to investigate 
the effect of physical exercise in patients with 
advanced cancer.

16.8  Psychosocial Interventions

Psychosocial interventions for treating CrF 
include various types of interventions such as 
psychosocial counselling, psychoeducation, cog-
nitive behavioural therapy and mind-body inter-
ventions [52, 68]. The main goals of the 
psychosocial interventions are to help patients 
understand the complexity of CrF, restructure 
their cognitive appraisal of CrF and change their 
coping strategies. In some of the psychosocial 
interventions, recommendations for physical 
activity or training are included.

Information and counselling may be a stand- 
alone intervention or a part of psychoeducational 
or other more comprehensive interventions. 
Information on the multifactorial nature of CrF 
and its potential causes and influencing factors 
help the patients to gain a better understanding of 
the complexity of CrF. Counselling can support 
the patients to devise a personalised activity plan, 
taking into account restrictions due to CrF [69]. 
Brochures or interactive media, including inter-
net platforms, may be additionally used in the 
counselling process. Information and counselling 
also are provided for partners or relatives in order 
to prevent negative psychosocial implications.

Psychoeducational interventions are focused 
on empowering patients and enhancing their 
skills for self-management of CrF.  The most 
important goal of psychoeducational intervention 
is to facilitate self-management [70, 71]. Against 
the background that emotional distress is highly 
correlated with fatigue, psychoeducational inter-
ventions help the patients develop problem- 
oriented coping strategies. Patients are educated 
to identify sources of psychosocial distress and to 
reduce stress-producing activities when possible 
[72, 73]. According to Fabi et al. (2020), psycho-
educational programmes have been investigated 
in several studies demonstrating a significant 
reduction in CRF with small to moderate effects 
on CrF [52].

In the field of CrF, cognitive behavioural 
therapy (CBT) focuses on emotions, cognitive 
processes and maladaptive behaviour. CBT is 
used to improve adaptation to CrF by refram-
ing dysfunctional thoughts and enhancing 
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goal-oriented activities (see also Chap. 19, this 
volume) [74]. CBT is generally used post-
treatment and in the long-term, but it may also 
be used for patients with fatigue undergoing 
chemotherapy [75].

Corbett et al. identified in their review 33 stud-
ies investigating psychological interventions for 
CrF including a total of 4525 participants. Most 
interventions focused on psychoeducation, mind-
fulness, cognitive or behaviour therapy-oriented 
strategies. Twenty-three of the included studies 
reported a significant effect of the interventions 
on reducing fatigue in cancer survivors. However, 
studies differed widely in terms of measurement 
tools used to assess fatigue, mode, duration and 
frequency of the intervention delivery. In addi-
tion, RCTs were heterogeneous in nature and the 
number of high-quality studies was limited, 
definitive conclusions are not yet possible [76]. 
In a Cochrane review, only little evidence around 
the benefits of psychosocial interventions was 
found to reduce fatigue in adult patients with 
incurable cancer receiving cancer treatment with 
palliative intent. Especially for this subgroup, the 
authors concluded that additional studies with 
larger samples are required to assess whether 
psychosocial interventions are beneficial for 
addressing fatigue in patients with incurable can-
cer [77]. Recently, app-based psychoeducational 
interventions demonstrated effects in reducing 
CrF [78], but there is a need for further studies.

Mind-body interventions include a wide range 
of interventions classified as complementary 
medicine and supposed to work on a physical and 
mental level such as mindfulness-based stress 
reduction (MBSR) or yoga [79].

MBSR is a specific multimodal programme 
focused on improving well-being and health. It 
combines meditation exercises with cognitive- 
behavioural interventions and movement exer-
cises. A meta-analysis showed effects of MBSR 
on global mental health of cancer patients [80]. 
Intervention studies documented improvements 
in various psychosocial outcomes, but most of 
the studies do not specifically use CrF as an out-
come criterion. Therefore, more prospective ran-
domised studies are needed [81, 82].

Yoga includes specific bodily postures, breath 
control and meditation, and has been investigated 
in several studies with cancer patients. Most of 
these studies addressed multiple outcome criteria 
including fatigue [83]. Yoga has been shown 
effective as a treatment to improve several symp-
toms and overall quality of life [84], but there is a 
need for more randomised controlled studies 
addressing CrF specifically.

16.9  Pharmacological Treatments

Among pharmacologic agents for the treatment of 
CrF, besides hematopoietics (only for anaemia) 
especially psycho-stimulants are discussed. There 
are some randomised controlled trials showing 
effects of methylphenidate [85, 86], especially for 
patients with severe levels of long- lasting fatigue 
and in progressive disease without psychiatric co-
morbidity. As possible side effects, vertigo, 
increased blood pressure and dryness of the mouth 
have been described [87]. Due to heterogeneous 
results [88], the use of methylphenidate is still 
discussed controversially. Effects seem to depend 
on the dosage used, the stage of cancer and the 
treatment setting. In some European countries, 
methylphenidate is not approved for use in CrF 
and taken as an off-label use.

Therefore, methylphenidate may not be 
regarded as a standard medication for treating 
CrF in the European guidelines [52], whereas 
National Comprehensive Cancer Network 
(NCCN) guidelines recommend psychostimu-
lants for patients with moderate or high levels of 
fatigue during and after cancer treatment when 
other causes of fatigue have been excluded [4].

Modafinil was approved only for the treatment 
of narcolepsy, but it has been shown effective for 
treating CrF in only some studies [89, 90]. 
According to the European Society for Medical 
Oncology (ESMO) guidelines, modafinil cannot 
be recommended as a medication for CrF due to 
shortcomings in most of the studies [52].

Short-term use of corticosteroids is only rec-
ommended for patients with advanced or met-
astatic cancer, whereas long-term steroid use 
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should be avoided due to the possible side 
effects [91].

Moreover, there are some nutraceutical agents 
that are less well studied for their effects on CrF 
or have produced heterogeneous results. Among 
those that are currently the focus of clinical trials, 
the use of L-carnitine, coenzyme Q10, Wisconsin 
ginseng, astragalus, guarana and mistletoe are 
discussed controversially, and no clear recom-
mendations for the control of CrF are given in the 
ESMO guidelines [52].

16.10  Conclusion

Among cancer-related symptoms, CrF shows the 
highest prevalence rates during and after onco-
logical treatment and continues to be a substan-
tial issue in long-term survivors. Although 
intensive research has been carried out within the 
last decades, a comprehensive model including 
somatic as well as psychosocial factors for under-
standing the multicausal development of CrF is 
still missing. For clinicians it is important to note 
that CrF is often not recognised and therefore 
must be routinely screened over the whole trajec-
tory of cancer. For screening and assessment, 
some standardised unidimensional or multidi-
mensional instruments are available to identify 
the individual level of CrF.  Although many 
assessment tools have been developed, there is no 
gold standard for assessing CrF. An algorithm on 
how to assess and treat patients with CrF has 
been proposed to improve diagnostic and treat-
ment planning in clinical care. Based on the diag-
nosis of the fatigue syndrome, international 
guidelines are available with recommendations 
for non-pharmacological and pharmacological 
interventions to reduce CrF. Comparing the vari-
ous treatment approaches, physical exercise and 
psychological interventions are effective for 
reducing CrF during and after cancer treatment, 
and show significantly better results than the 
available pharmaceutical options [92]. Although 
considerable progress has been made in clarify-
ing potential pathways of the pathogenetic mech-
anism of CrF and in developing treatment 

strategies, CrF is still to be regarded as a major 
challenge for research in the near future in order 
to better understand, prevent and treat CrF.

16.11  Questions That Can Be Used 
for Learning/Testing

• What are the typical symptoms of CrF?
• Which hypotheses are discussed as potential 

pathogenetic causes of CrF?
• Over the whole trajectory of cancer, in which 

phases may CrF occur?
• In which phase does CrF show the highest 

prevalence rate?
• Which symptoms show an overlapping of CrF 

with clinical depression?
• Which score in the screening scale is used as a 

threshold for a clinically relevant level of CrF?
• Which are the most effective interventions to 

reduce CrF?

16.12  A Topic for Discussion That 
Can Be Used in Teaching

Discuss the relevant factors that may influence 
CrF and propose a stepwise procedure on how to 
assess CrF and how to choose an intervention 
strategy to support the patient suffering from 
severe fatigue.

16.13  Further Reading List

The following list presents literature that extends 
the contents of this chapter. Readers looking for 
in-depth information and further material are 
advised to consult the following sources.
• Fabi A, Bhargava B, Fatigoni S, et  al. on 

behalf of the ESMO Guidelines Committee. 
Cancer-related fatigue: ESMO Clinical 
Practice Guidelines for diagnosis and treat-
ment. Ann Oncol. 2020;31(6):713–23. https://
doi.org/10.1016/j.annonc.2020.02.016

• NCCN (National Comprehensive Cancer 
Network). Clinical practice guidelines in 
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oncology: cancer-related fatigue. V.1.2021. 
National Comprehensive Cancer Network, 
Inc.; 2020. Accessed 28 June 2021.

• Weis J, Horneber M.  Cancer-related fatigue. 
Springer: London; 2015.

16.14  Research in Context

The effective management of fatigue in 
patients with cancer requires a clear delin-
eation of what constitutes nontrivial 
fatigue. The authorsa defined numeric cut- 
points for fatigue severity based on func-
tional interference and described the 
prevalence and characteristics of fatigue in 
patients with cancer and survivors. In a 
multicentre study, outpatients with breast, 
prostate, colorectal or lung cancer rated 
their fatigue severity and symptom inter-
ference with functioning on a numeric 
scale of 0 to 10. Ratings of symptom inter-
ference guided the selection of numeric rat-
ing cut- points among mild, moderate and 
severe fatigue levels.

The statistically optimal cut-points were 
≥4 for moderate fatigue and ≥7 for severe 
fatigue. Moderate/severe fatigue was 
reported by 983 of 2177 patients (45%) 
undergoing active treatment and was more 
likely to occur in patients receiving treat-
ment with strong opioids (odds ratio [OR], 
3.00), those with a poor performance status 
(OR, 2.00), those who had >5% weight loss 
within 6  months (OR, 1.60), those who 
were receiving >10 medications (OR, 
1.58), those with lung cancer (OR, 1.55) 
and those with a history of depression (OR, 
1.42). Among survivors in complete remis-
sion or no evidence of disease, 29% of 
patients (150 of 515 patients) had 
moderate/severe fatigue that was associ-
ated with poor performance status (OR, 
3.48) and a history of depression (OR, 
2.21).

The current study statistically defined 
fatigue severity categories related to sig-
nificantly increased symptom interference. 
The high prevalence of moderate/severe 
fatigue in both actively treated patients 
with cancer and survivors warrants the pro-
motion of the routine assessment and man-
agement of patient-reported fatigue.
aWang et al. [35].
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17.1  Adolescent and Young Adult 
(AYA) Oncology: 
A Background

This chapter will provide an overview of the spe-
cific quality of life (QOL) concerns of adoles-
cents and young adults (AYAs) living with and 
beyond a diagnosis of cancer. The QOL tools 
used with AYAs will be described and evaluated. 
Finally, AYA-specific interventions to help with 
the management of the impact of cancer will be 
explored.

By the end of this chapter, the reader will have 
an understanding of the following: (a) the unique 
qualities of AYAs in terms of cancer epidemiol-
ogy as well as the complex interplay between 
their developmental and life stage and the chal-
lenges of a cancer diagnosis; (b) the QOL con-
cerns of specific relevance and importance to 
AYAs; (c) tools used to assess QOL in AYAs; (d) 
the demand for QOL tools which are sensitive to 
the specific and unique concerns of AYAs and (e) 
interventions to help AYAs manage the effects of 
cancer on QOL.

17.1.1  AYAs as a Distinct Population

17.1.1.1  Definition of AYAs
Various age definitions have been used to describe 
the adolescent and young adult (AYA) oncology 
population, spanning from 13 years and extend-
ing up to 39 years [1]. In the UK, the importance 

of providing dedicated care provision and spe-
cialized treatment centres for AYAs aged between 
16 and 24  years followed the 2005 National 
Institute for Health and Care Excellence (NICE) 
guidelines for improving outcomes in children 
and young people with cancer [2]. The definition 
proposed by the National Cancer Institute (NCI) 
with support from the LIVESTRONG Foundation 
in 2006 recognized AYAs as belonging to the 
15–39 years age group at the time of first cancer 
diagnosis [3]. This wide age range was decided 
upon to best incorporate the entire AYA popula-
tion and to give them a dedicated home in research 
and health care [3]. Regardless, the lower and 
upper age limits of the AYA definition are consid-
ered flexible and may be adjusted for research 
purposes [3].

17.1.1.2  Historical Background
AYAs form a distinct, understudied and under-
served group within the oncology care setting 
that is often overlooked and stuck between paedi-
atric and adult oncology, falling into a so-called 
“no man’s land” [3]. As such, cancer in AYAs is 
an important health problem that has gone largely 
unrecognized and, due to a lack of research, rela-
tively little is still known about their distinct bio-
logical and genetic characteristics [3]. Adding to 
this is the comparative lag in improvements of 
cancer survival (especially sarcomas) [4] and 
QOL outcomes that have been observed among 
AYAs in the past when compared with younger 
and older cancer patient populations [3, 5] and 
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resulted from more limited access to care, diag-
nostic delays, lack of dedicated treatment regi-
mens and low clinical trial participation.

To raise awareness of AYAs as a distinct popu-
lation in oncology and to improve cancer preven-
tion, early detection, diagnosis, treatment, 
survivorship care and cancer-associated out-
comes for this distinct population, various initia-
tives and charities have been organized over the 
years, including charities such as the Teenage 
Cancer Trust, Teen Cancer America and Canteen 
Australia. In 2006, the NCI partnered with the 
Lance Armstrong Foundation (LAF) to form The 
Adolescent and Young Adult Oncology Progress 
Review Group [3]. Based on this collaborative 
effort, a report on AYA oncology was released 
entitled “Closing the gap”, which provided a 
comprehensive list of national recommendations 
to improve AYA care and research initiatives, 
emphasizing enrolment of AYAs in clinical trials 
[3]. In the UK, a recent (2019) priority setting 
exercise involving AYAs, health professionals 
and caregivers was also carried out in collabora-
tion with the James Lind Alliance (JLA) and 
identified psychosocial support for AYAs as a top 
priority [6, 7].

17.1.1.3  Unique Spectrum of Cancers
AYAs present with a unique spectrum of cancers 
that differs quite substantially from the distribu-
tion of cancers typically found among younger 
and older patients and includes an array of can-
cers frequently observed among children (e.g., 
acute lymphatic leukaemia), older adults (e.g., 
colorectal, lung and breast cancers) and a distinct 
subset of cancers unique to AYAs (e.g., Hodgkin’s 
lymphoma, melanoma, germ-cell tumours and 
thyroid cancer) [5, 8–10]. A clear overview of 
these age-related differences in cancer type dis-
tribution is provided in Fig. 17.1 [10]. This figure 
further illustrates the sex-related variation in can-
cer type distribution within the AYA population. 
Although not presented here, the distribution of 
cancers also varies widely across the AYA age 
continuum, with carcinomas becoming increas-
ingly more common from age 25 and beyond [5, 
8, 9, 11]. As such, whenever possible, analysis of 

AYA data should distinguish between sex and age 
groups to avoid masking important trends.

17.1.2  Epidemiology of AYA Cancer

Despite the distinct oncology care focus on pae-
diatric (aged 0–14 years) and older adult (aged 
≥40 years) patients within the oncology domain, 
cancer at AYA age is diagnosed approximately 
six times more often at a global level when com-
pared with the number of cancers diagnosed dur-
ing the first 15 years of life [5, 9, 10]. For female 
AYAs, this ratio between AYAs and paediatric 
patients is even higher at around nine times 
(approximately four times in males) [10]. 
Although noticeable differences between conti-
nents exist, similar trends are observed world-
wide, as shown in Table 17.1, which summarizes 
global estimates of all new cancer cases and rela-
tive frequencies (%) by continent, sex and age 
group in 2018 [10].

17.1.2.1  Incidence Trends
Although still considered rare, the incidence of 
AYA cancers has been on the rise for decades in 
most countries worldwide [8, 11–13] and includes 
cancers which are typically regarded as older 
adult cancers, such as those of the gastrointesti-
nal tract, which have recently seen a decline in 
incidence amongst older patient populations [13–
15]. In a recent examination of 41 countries over 
a 15-year period between 1998 and 2012, a clear 
rise in overall AYA cancers was observed in 23 
countries [13]. Notable trends included a sharp 
increase in thyroid (in 22 and 33 countries, 
respectively, for males and females), testicular 
(22 countries) and obesity-related cancers (e.g., 
colorectal, uterus, pancreas, gallbladder and 
liver) [8]. In 2018, an estimated 1,231,007 AYA 
cancers were diagnosed, representing 6.8% of all 
cancer cases worldwide [10]. The majority of 
these cancers occurred in women (N = 799,079 
[64.9%]), which can be explained by the large 
number of female-dominated cancers such as 
thyroid, breast, cervical and uterine cancers, all 
of which are common within the AYA cancer 
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spectrum, especially among older AYAs aged 25 
and beyond [8–12]. In male AYAs, the cancer 
spectrum in 2018 was dominated by leukaemia 
and testicular and thyroid cancers (Table  17.1) 
[10].

17.1.2.2  Survival and Mortality 
Trends

Among AYAs, cancer is responsible for approxi-
mately 25% of all deaths, making it the leading 
cause of disease-related death within this popula-
tion in high-income countries [4, 5]. As stated 
previously, improvements in cancer survival 
among AYAs have historically lagged behind 
those observed in younger and older patient pop-
ulations with similar disease [16, 17]. 
Nevertheless, the survival gap is beginning to 
close with survival among AYA cancer patients 
steadily improving over time with more effective 
treatment regimens and protocols and now often 
well exceeds 80% at 5 years of follow-up for all 
cancers combined [8, 11, 16–20]. Despite the 
relatively high overall survival, outcomes among 

AYAs have remained poor at <60% at 5 years of 
follow-up for certain cancers, such as lung, liver 
stomach, pancreatic cancers and most sarcomas 
[4, 8, 16, 17, 20]. Poor outcomes for these spe-
cific cancers is not exclusive to AYAs, but patients 
aged <50 years have been found to suffer from 
more aggressive disease with higher grade, more 
advanced stage and higher metastatic rates when 
compared with older populations [21–26]. 
Consequently, in some studies younger patients 
have shown survival outcomes that are similar or 
even worse compared to older patients whilst 
generally suffering from less comorbidities and 
despite being better capable of enduring treat-
ment with more intensive regimens [22, 23, 26–
28]. Furthermore, although encouraging, 
improved survival also translates into a growing 
population at higher risk of developing late 
effects, including secondary cancers, adding to 
the burden of morbidity (such as fatigue, pain, 
nausea, musculoskeletal problems and peripheral 
neurological symptoms) and premature mortality 
due to cancer in AYAs [5, 9, 29, 30]. Late medical 

Fig. 17.1 Cancer type distribution presented by sex and 
age group based on global cancer data from the 
International Agency for Research on Cancer (IARC) for 
the year 2018. This figure illustrates the differences in 

cancer type distribution between both sexes and between 
children (0–14 years), adolescents and young adults (15–
39 years) and older adults (≥40 years). (Data used is avail-
able from: https://gco.iarc.fr/today [10])
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effects of treatment include pulmonary complica-
tions, cardiovascular complications, infertility, 
sexual and cognitive dysfunction, pre-term 
deaths, endocrine dysfunction, osteoporosis, kid-
ney failure and neurotoxicity [31–34]. These 
problems are compounded in AYAs given the fact 
that they have among the highest number of life- 
years affected by cancer [4, 7, 16]. As such, the 
presence of long-lasting and late effects of the 
cancer and its treatment are likely to impact on 
QOL not just during treatment but beyond in the 
potentially lengthy survivorship years. Hence, 
increased focus should be directed towards pri-
mary and secondary prevention of AYA cancers 
as well as the development of treatment protocols 
with fewer side-effects without compromise to 
disease outcome. In addition, it is imperative to 
monitor and provide support and management of 
QOL concerns facing AYAs which, as will be dis-
cussed in the next section, are often unique in 
nature given the particular developmental and 
life stages AYAs are navigating themselves 
through.

17.2  Rationale for QOL 
Assessment in AYAs 
with Cancer

17.2.1  AYA Clinical Trials

One of the factors responsible for the poorer sur-
vival outcomes in AYAs compared with other age 
groups mentioned in the previous section is the 
lack of investment in and access to cancer 
research, and specifically enrolment in clinical 
trials which have historically been observed for 
this age group [19]. The reasons include a lack of 
recognition of this unique group of patients, reg-
ulatory factors, and lack of awareness and avail-
ability of trials. AYAs are also less likely to be 
enrolled in a clinical trial if they are older, unin-
sured and not treated by a paediatric oncologist 
[35–38]. To improve participation in trials, it is 
suggested to attend to the “5A’s”: appropriate-
ness and acceptability of trial design, availability 
and accessibility of the trial, and awareness of the 
importance of trials [39].

One measure to improve access and availabil-
ity of trials for AYAs would be to reduce the age 
limit of clinical trials for adult cancer patients, to 
include adolescents between 12 and 17 years [40, 
41]. In terms of assessing QoL, it becomes impor-
tant to have accuracy and consistency of mea-
surement of QoL that cover the age range, to 
allow comparisons. Most QOL measures have 
been designed for and developed with adults 
aged 18 years and above. A way forward would 
be to validate widely used measures such as the 
EORTC QLQ-C30 [42] for this age group, while 
including QoL aspects that are particularly rele-
vant to young people (see also Chap. 5, this 
volume).

17.2.2  QOL Assessment in Clinical 
Practice

QOL assessment can also play an important role 
within clinical practice with treatment toxicity 
and tolerability information harnessed from such 
assessments used to guide consultations by alert-
ing clinicians to areas of concern which might 
require treatment modification or cessation or the 
implementation of management strategies to pre-
vent treatment interruption, non-adherence and 
to improve well-being [43]. QOL measures allow 
for the capture of the impact of cancer and its 
treatment; going beyond symptoms to allow the 
AYA to communicate concerns and problems 
relating to psychosocial functioning, finances, 
education, work, fertility and sexual functioning 
which might not otherwise come up in the con-
sultation, especially if the AYA perceives issues 
(such as impact on intimate relationships) as 
embarrassing or falling outside the realm of med-
ical interest. QOL assessment can help clinicians 
understand how cancer fits into the life of the 
young person and his/her family and to tailor per-
sonalized support packages accordingly. In terms 
of long-term follow-up, QOL measurement can 
help identify and manage late effects.

The importance of establishing metrics to 
evaluate AYA care programmes has been recog-
nized [44], and within the UK, the 
BRIGHTLIGHT prospective cohort study now 
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implements QOL assessments as part of the eval-
uation of teenage and cancer services [45].

17.3  QOL Issues in AYAs 
with Cancer

As with any age group, AYAs face numerous psy-
chosocial and practical issues that impact on an 
individual’s QOL when living with and beyond 
cancer and its treatment. Many of these issues, 
however, differ from older and younger patients 
due to the transitional period of life and the 
uncommonness of cancer in this age group. 
According to Erikson’s psychosocial stages of 
development, individuals in this age range 
develop by defining a sense of physical self and 
personal identity, renegotiating relationships 
with parents or carers, establishing peer and 
romantic relationships and meeting the demands 
of increasingly mature roles and responsibilities 
[46]. Dealing with cancer and its treatment may 
interrupt these AYA-specific developmental 
activities leading to increased impact on QOL.

17.3.1  Biological QOL Issues

Not only is there a unique spectrum of cancers in 
AYAs compared to paediatric and adult patients, 
as described above, but the biology of the tumours 
and hosts may differ as well [47]. For example, 
AYAs tend to present with more aggressive forms 
of breast cancer than older patients [48] and more 
often with metastatic Ewing sarcoma compared to 
paediatric patients [49]. This may lead to AYAs 
receiving more intensive treatment and experienc-
ing more side-effects or poorer clinical outcomes 
that can have an impact on QOL. One study of 
over 500 AYAs in the US showed that patients 
receiving both chemotherapy and radiotherapy 
had lower mental functioning than those receiving 
surgery alone [50]. Another recent longitudinal 
study showed that a poor prognosis (less than 
50% chance of 5-year survival) in AYAs predicted 
significantly lower physical functioning [51].

17.3.2  Psychological QOL Issues

Evidence suggests that AYAs living with and 
beyond cancer have worse QOL in mental health 
domains than the general population and healthy 
peers [50, 52]. Fear of cancer progression or 
recurrence is more common in AYAs than in 
adults, with 85% of AYAs reporting fear of recur-
rence in one study compared to 80% of adults 
(p < 0.001) [53, 54]. This study hypothesizes that 
higher fear of recurrence may be associated with 
higher information needs and that interventions 
should aim to improve patient-provider commu-
nication. Fear of cancer recurrence has been 
identified as the cause for lower psychological 
functioning and decreased QOL, supporting the 
need for appropriate interventions [55].

Similarly, AYA age has been identified as an 
independent risk factor for distress and anxiety 
compared to other age groups with cancer again 
indicating the need for additional psychological 
support for AYAs [53, 56]. One longitudinal 
study following patients one year after diagnosis 
found that distress in AYAs reduced over time 
and was associated with being on treatment and 
uninvolved in school or work. Interventions 
should help facilitate AYAs’ return to school or 
work if possible, to reduce distress [57].

Change in body image has also been identi-
fied as a particularly important issue for AYAs, 
especially for females [58]. In one study, 65% 
of females reported “looking like oneself” as 
very or extremely important compared to 42% 
of males (p < 0.01) [59]. In a narrative review 
of studies including children and adolescents, a 
number of studies found associations between 
lower body image and lower self-esteem, with 
low body image more common in females [60]. 
This review found inconclusive evidence 
regarding differences in body image in AYAs 
with cancer compared to healthy peers. The 
paper does, however, suggest that AYAs with 
cancer may have lower perceived body image 
after discharge or end of treatment as patients 
may be less concerned with image while on 
treatment.
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17.3.3  Social QOL Issues

As the development of peer and romantic rela-
tionships is often an important aspect of AYA 
life, the interruption of social activities can have 
a particularly negative impact on QOL [61, 62]. 
AYAs often report feeling socially isolated as 
peers find it difficult to relate to the cancer expe-
rience and they have fewer opportunities for 
social interaction with time spent in hospital, 
unwell and avoiding infection [63, 64]. In a 
recent qualitative study, AYAs ages 14–25 identi-
fied activity limitations and social disruptions as 
important QOL issues [61].

Cancer and its consequences may also impact 
a young person’s perceived ability to establish 
romantic relationships due to fears around dis-
closing the diagnosis, intimacy concerns, changes 
to body image and changes to fertility [65, 66]. 
Difficulty establishing romantic relationships can 
have a long-lasting impact. A recent systematic 
review showed that AYAs initiated their first 
romantic relationship later, had fewer romantic 
relationships and were less likely to marry than 
peers [67]. On the other hand, AYAs also report 
that cancer can have a positive impact in strength-
ening romantic relationships [66, 67].

Younger AYAs with cancer up to age 18 also 
report feeling a loss of independence needing to 
rely on parents for financial, physical, emotional 
and decision-making support [68] [69]. This loss 
can negatively impact an AYA’s sense of control 
and QOL [69].

17.3.4  Practical QOL Issues

Practical issues are particularly relevant to AYAs 
with cancer. Most patients will be completing 
education or taking on new responsibilities such 
as establishing careers, having children or caring 
for older parents. AYAs over 26  years report a 
much higher burden of cancer on income and 
more financial toxicity than AYAs ages 
15–25 years [70]. Practical issues with work and 
financial security are particularly high compared 
to older adults [53]. Primarily, financial strains 
are caused by loss of income in young adults 

[71]. Loss of income may contribute to high con-
cerns related to living situation among young 
adults of working age compared to young AYAs 
and older patients [69].

Education and work attendance and perfor-
mance may be compromised following a cancer 
diagnosis. AYAs who continue working or study-
ing must navigate taking time away for clinic 
appointments and inpatient stays and manage 
side-effects such as fatigue and pain while trying 
to complete work and assignments [61]. Older 
AYAs report that childcare responsibilities also 
pose barriers to attending follow-up cancer care 
appointments [72]. In addition, treatments often 
leave patients immunosuppressed, requiring 
AYAs to avoid “high-risk” settings such as the 
workplace and schools/colleges [61].

Furthermore, cognitive impairment can last 
decades after treatment and impact education and 
vocational attainment and result in altered career 
plans [73, 74]. This can have a particularly large 
impact on AYAs given the long period of survi-
vorship. Poor educational attainment amongst 
AYAs with cancer is associated with increased 
likelihood of post-traumatic stress and emotional 
distress [75]. Certain tumour types that require 
more intensive treatment may be at higher risk of 
reduced attainment. For example, AYAs diag-
nosed with haematological malignancies are less 
likely to be in work or education in follow-up 
which may lead to lower quality of life [51].

17.3.5  Fertility

Reproductive concerns are unique to AYAs as the 
group encompasses the child-bearing years [69]. 
AYAs and their families may feel conflicted when 
deciding between starting treatment urgently and 
preserving fertility, especially in the case of 
young women where fertility preservation tech-
niques are invasive and introduce time constraints 
[65]. Many AYAs also feel under-informed about 
the risks of cancer and its treatment on fertility 
[76, 77]. Women who receive less specialist 
counselling about fertility are more likely to 
experience decisional regret and lower QOL [78]. 
Compared to healthy peers, AYAs also have 
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lower satisfaction in sexual function with females 
reporting lower frequency of orgasm and males 
reporting lower sexual desire which may contrib-
ute to fertility issues [79].

17.3.6  Positive QOL Issues

As outlined in the previous section, a diagnosis of 
cancer is traumatic for any age group but for 
those during adolescence and early adulthood, it 
can be hugely disruptive due to the developmen-
tal tasks which need to be negotiated during this 
phase of life. Not surprisingly, the physical and 
psychosocial impact of cancer and its treatment 
on AYAs is typically viewed through a negative 
lens and this is reflected in the QOL measures 
presented in the next section of this chapter with 
lower incidence of problems and higher function-
ing equating to a better QOL. However, there are 
reports of AYAs finding positives through their 
cancer experience and descriptions of cancer as a 
catalyst for positive changes in life [61, 80–82]. 
Positive changes have even reported by AYAs 
early in the cancer trajectory, i.e., during treat-
ment [61], and thus, the perception of positivity 
is not just reserved for a time when the AYA is 
cancer free and can reflect back on the experience 
without the burden of treatment and the anxiety 
surrounding outcomes.

As part of the Adolescent and Young Adult 
Health Outcomes and Patient Experience (AYA 
HOPE) Study [83] investigating the psychosocial 
impact of cancer on 523 AYA survivors, several 
positive life impacts were identified alongside 
negative effects of cancer. The percentage of 
AYAs recognizing a positive impact surpassed 
the percentage of negative and neutral responses 
on domains such as relationships with partners/
spouses, parents and siblings (>75% of respon-
dents), plans for the future and goal setting 
(around 46%), health competence, defined as 
confidence in one’s ability to take care of health 
(around 40%), and spiritual and religious beliefs 
(>50%). Positive changes in how AYAs view 
themselves in terms of a greater sense of matu-
rity, life including a re-evaluation of priorities 
and greater motivation to achieve personal and 

academic goals and relationships with others 
including opportunities to forge new friendships 
and a realization of true friends have also been 
reported [61]. Benefit finding in illness such as 
cancer can be interpreted as a form of coping 
such as “positive reappraisal” or “positive refo-
cusing” which has been found to be associated 
with less distress and better adaptation to illness 
and confidence to manage future challenges [84, 
85]. The potential of reframing thoughts relating 
to cancer is the impetus behind interventions to 
improve psychological well-being, QOL, self- 
esteem and self-efficacy [86]. Interventions for 
AYAs with cancer will be explored in more detail 
later in this chapter.

Given the accounts of positivity in the AYA 
oncology literature and that benefit finding in 
cancer has been identified as associated with 
younger age [87], it is important to explore posi-
tive changes when monitoring the impact of can-
cer and its treatment on AYAs, associated with 
younger age. That is not however to say that 
acknowledging the positive impact of cancer 
undermines or rules out the negative and wide- 
ranging effects presented in Sect. 17.3, rather it 
allows us to better understand the experience of 
AYAs and the role such positive appraisals might 
play in their adjustment to cancer.

17.4  QOL Measurement in AYAs 
with Cancer

As highlighted earlier in the chapter, monitoring 
QOL concerns and challenges experienced by 
AYAs is imperative for the delivery of optimal 
care of AYAs with cancer from diagnosis, through 
treatment and beyond. QOL assessment can lead 
to prompt and effective management of issues 
and facilitate patient-clinician communication 
and decision making [88].

The need for developmentally relevant, psy-
chometrically sound measures embracing the 
entire age spectrum of AYAs with cancer and 
appropriate for varying levels of literacy and cul-
tural backgrounds has been emphasized [3, 12]. 
Generic tools (non-disease specific or non- tumour 
type-specific [42, 89, 90]), which were developed 
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with and designed for older adults, have been 
used with AYAs but lack sensitivity to the unique 
concerns of this age group. Identifying reliable 
and valid AYA appropriate measures of QOL cov-
ering all the relevant multi-dimensional aspects of 
QOL of importance to AYAs across the entire age 
spectrum is challenging [91, 92] not least because 
of the lack of congruence in defining AYAs, as 
well as the differing conceptualizations of QOL 
itself. Cancer-specific measures which have been 
developed specifically or adapted from adult or 
paediatric measures for AYAs with cancer either 
during treatment or post-treatment are presented 
in Table 17.1. (Note, we have not included in this 
table measures which were developed for AYA 
survivors of childhood cancer.) Of the 16 mea-
sures identified, seven [93–99] were developed 
with and specifically for AYAs with cancer. Only 
one measure, the Late Adolescence and Young 
Adulthood Survivorship-Related Quality of Life 
(LAYA- SRQL) measure [98], covers the wide 
AYA age spectrum (15–39 years), to include ado-
lescents, emerging adults and young adults; how-
ever, this measure is appropriate for AYA survivors 
rather than AYAs with active disease currently 
receiving treatment. An additional six measures 
are identified as appropriate for completion by 
young adults beyond the age of 18 years, which is 
the common cross-over point for adult measures. 
Several of the measures identified [93, 94, 97, 
100] have their roots firmly embedded within the 
childhood years. Most of the measures in 
Table  17.2 which have been adapted for AYAs 
were originally paediatric measures with only the 
young person versions of the Functional 
Assessment of Cancer Therapy Questionnaires in 
brain tumour survivors (pedsFACT-BrS) [101] 
and for cachexia (peds-FAACT) [102] represent-
ing adaptations of adult measures. In addition, the 
adapted measures tend to cover the adolescent 
years only.

The measures differ in terms of QOL focus 
and the domains measured with the majority rep-
resenting multi-dimensional tools capturing the 
broad range of QOL concerns. Some of the mea-
sures are narrower in focus measuring one aspect 
of QOL, such as unmet needs, symptoms and 
reproductive concerns and can thus be defined as 

purpose specific. Some of the measures are fur-
ther refined in focus in terms of including only 
questions of relevance to a specific tumour group 
such as testicular cancer [95] or bone tumours 
[97]. The length of measures varies between 10 
questions for the uni-dimensional measures of 
peds-FAACT [102] and the adolescent version of 
the Reproductive Concerns Questionnaire [103] 
and up to 90 questions for the Cancer Assessment 
for Young Adults  – Testicular (CAYA-T) [95]. 
Most of the multi-dimensional measures of QOL 
include questions relating to the physical, psy-
chological and social impact of cancer. Some 
measure broader aspects such as [95] education 
and work [95, 96], sexuality [95, 98] and repro-
ductive [90] concerns. However, issues of impor-
tance to AYAs such as fertility, financial and body 
image concerns as well as positive issues are 
largely absent from the measures identified.

The measures also vary in terms of their devel-
opment process, not just in terms of their starting 
point, i.e., whether they were originally designed 
for AYAs or adapted from paediatric or adult 
measures, but also in terms of the level of young 
person input in the measure’s development stages 
and the psychometric testing in terms of reliabil-
ity and validity. The Adolescent Quality of Life 
Instrument (AQoL) [93], for example, has been 
criticized for the lack of young person, parent or 
expert involvement in its development and the 
paucity of information supporting its psychomet-
ric properties [104]. In contrast, as part of the 
development of other measures such as the 
pedsFACT- BrS [101], the Quality of Life of 
Childhood Cancer Adolescence Form (QOLCC- 
ADO) [105] and the PedsQL™ [106], young 
people were interviewed or involved in focus 
groups with their experiences informing the con-
tent of the measures, along with expert opinions 
and reviews of the literature, and thus, such mea-
sures are likely to have enhanced content validity 
in terms of measuring what matters to AYAs.

Electronic capture of symptom and QOL data 
from AYAs is a feasible and promising option to 
allow for the collection of complete and accurate 
information from AYAs in real time [107] and to 
prompt early intervention and management 
where necessary.
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Table 17.2 AYA cancer-specific measures measuring QOL

(a) Measures for AYAs on and off treatment

Measure and authors
Intended age 
group

Focus Number of 
questions Domains/sub-scales

AYA specific measures
Adolescent quality 
of life instrument 
(AQoL)
Ward-Smith et al. 
[93]

Pilot tested with 
young people 
aged 9–20 years

Self-evaluation of QOL by 
adolescents with cancer

16 Normal activities
Social/family 
interactions
Health status
Mood
Meaning of being 
ill

Behavioural 
affective and 
somatic 
experiences scale 
(BASES)
Phipps et al. [94]

Developed with 
children and 
young people 
up to 20 years

Acute and short-term 
psychosocial outcomes in 
children undergoing bone 
marrow transplant (BMT). 
Applied to other settings to 
assess the effects of active 
intensive treatment

14 Somatic distress
Compliance
Mood/behaviour
Interactions
Activity

Cancer assessment 
for Young adults – 
Testicular 
(CAYA-T) [95]
Hoyt et al. (2013)

18–29 years QOL of young men with 
testicular cancer

90 Physical
Sexual
Intrapersonal
Social-relational
Educational/
vocational/
avocational
Spiritual

Cancer needs 
questionnaire- 
Young people 
(CNQ-YP)
Clinton-McHarg 
et al. [96]

14–25 years Unmet needs of AYA patients 
with cancer and survivors
Purpose-specific (unmet 
needs)

70 Treatment 
environment and 
care
Feelings and 
relationships
Daily life
Information and 
activities
Education
Work

AYA versions of measures
Pediatric functional 
assessment of 
anorexia and 
cachexia therapy 
(peds-FAACT)
Lai et al. [102]

7–17 years 
(adolescents 
defined as 
12–17 years)

Concerns specifically 
associated with anorexia and 
cachexia in children 
(adolescents) with cancer

10 (6 core items for 
children 
7–17 years; 4 
additional 
peripheral items for 
patients 
10–17 years)

Anorexia and 
cachexia

KINDL cancer
Kiddo
Ergin et al. [111]

13–16 years Measure QOL in young 
people (adolescents with 
cancer)

24 Physical
Mental
Social relations
Treatment

Memorial 
symptom 
assessment scale 
(MSAS 10–18)
Collins et al. [100]

10–18 years Provide multidimensional 
information about a diverse 
group of common symptoms 
in the (older childhood) 
cancer population

30 Physical
Psychological
Global symptom 
distress

(continued)
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Table 17.2 (continued)

(a) Measures for AYAs on and off treatment

Measure and authors
Intended age 
group

Focus Number of 
questions Domains/sub-scales

Pediatric advanced 
care quality of life 
scale (PAC-QoL)
Cataudella et al. 
[112]
Teen self-report

13–18 years Measure QoL in children with 
poor prognosis malignancies e 
Q
Measure QOL in children 
(adolescents) with poor 
prognosis malignancies

59 Physical comfort
Psychological 
Well-being
Social interaction
Resilience
Quality of care

Pediatric Quality 
of Life Inventory 
(PedsQL)™ 
Cancer Module
Varni et al. [106]
Adolescent form
Young adult form

13–18 years
18–25 years

Measure QOL in children 
(adolescents; young adult) 
with cancer (self-report and 
parent versions)

27 Pain and hurt
Nausea
Procedural anxiety
Treatment anxiety
Worry
Cognitive 
problems
Perceived physical 
appearance
Communication

Pediatric cancer 
quality of life 
Inventory-32 
(PCQL-32)
Varni [113]
Adolescent form

(child 
8–12 years)
13–18 years

QOL in children (adolescents) 
with cancer

32 Disease- and 
treatment-related 
symptoms/
problems
Physical 
functioning
Psychological 
functioning
Social functioning
Cognitive 
functioning

Quality of life of 
childhood cancer 
adolescence form 
(QOLCC-ADO)
Yeh and Hung 
[105]

13–18 years Impact of disease and 
treatment on child’s 
(adolescent’s) appraisal and 
satisfaction of function

34 Physical 
functioning
Psychological 
functioning
Social functioning
Treatment/
disease-related 
symptoms
Cognitive 
functioning

(b) Measures for AYAs post-treatment only

Measure and authors
Intended age group Objective Number of 

questions
Domains/
sub-scales

Bt-DUX
Bekkering et al. [97]

Developed with 
young people aged 
8–25 years

Evaluate QOL in young 
people who have had 
surgery for lower 
extremity malignant 
bone tumour
Tumour specific
Lower extremity bone 
tumour

20 Social
Emotional
Cosmetics
Physical

(continued)
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Table 17.2 (continued)

(b) Measures for AYAs post-treatment only

Measure and authors
Intended age group Objective Number of 

questions
Domains/
sub-scales

Late adolescence and 
young adulthood 
survivorship-related 
quality of life measure 
LAYA-SRQL
Park et al. [98]

15–39 years To assess the experience 
(satisfaction and impact) 
of LAYA cancer 
survivors

30 Existential/
spirituality, 
coping
Relationship
Dependence
Vitality
Health care
Education/
career
Fertility
Intimacy/
sexuality
Cognition/
memory

Quality of life in children 
and adolescents with 
cancer
PEDQOL
Calaminus et al. [99]

Pilot tested with 
young people aged 
8–18 years

QOL evaluation in 
survivors of cancer 
during childhood and 
adolescence

34 Physical 
functioning
Autonomy
Emotional 
functioning
Cognition
Social 
functioning/
friends
Social 
functioning/
family
Body image

Reproductive Concerns 
Instrument
Wenzel et al. [103]
Adapted for adolescents
Quinn et al. [114]

Developed with 
young adults aged 
17–24 years and 
adapted for 
adolescents aged 
12–18 years

Concerns among 
survivors whose 
reproductive ability may 
have been impaired or 
removed due to disease 
and/or treatment

Original scale: 
14; adapted 
adolescent 
version: 10

Total 
reproductive 
concerns scale

AYA versions of measures
Pediatric Functional 
Assessment of Cancer 
Therapy Questionnaire 
(Version 2.0) in brain 
tumour survivors 
pedsFACT-BrS
Lai et al. [101]
Adapted for adolescents
Yoo et al. [115]

Developed with 
children aged 
7–11 years. Adapted 
for adolescents 
13–18 years

Post-treatment (at least 
1 year since treatment) 
QOL in children 
(adolescents) with brain 
tumours

37 (25 generic 
cancer concerns 
and 12 brain 
tumour survivor- 
specific concerns)

Physical 
Well-being
Emotional 
wellbeing and 
illness 
experiences
Social or 
family 
Well-being
Brain tumour 
survivor- 
specific
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The impact of cancer on the QOL of AYAs is 
often interpreted within the framework of devel-
opmental psychological theories which include a 
focus on achieving conventional milestones 
including educational attainment, career achieve-
ment, marriage and children [108]. Recently, 
researchers have advocated considering the 
changing social and global context including 
norms and expectations in theoretical frame-
works for AYA research to better take the hetero-
geneity of AYAs into account [109, 110]. These 
changes include differing life goals and timeta-
bles, such as interest in having children later or 
not having children at all, sexual and gender 
 plurality, expanding cultural diversity and rapidly 
developing technological environments [109, 
110]. It is important for QOL measurements to be 
responsive to societal and cultural changes and 
this might require an updated and more flexible 
approach to QOL assessment for this age group.

The selection of a suitable measurement tool 
for AYAs is driven by several factors. Firstly, the 
intended age group for measurement needs to be 
considered and whether the measure includes 
questions appropriate for respondents across the 
entire AYA age range or whether the focus is 
just on adolescents, emerging adults or those in 
early adulthood. Secondly, the extent to which 
the questionnaire has been validated and has 
demonstrated reliability with the intended age 
group. Finally, the choice of measurement tool 
is governed by the purpose or focus of the inves-
tigation, i.e., whether the domains covered in 
the instrument suit the area of interest or 
concern.

17.5  AYA-Specific QOL 
Interventions

Various interventions have been developed to 
address QOL issues experienced by AYAs. These 
range from one-to-one professional support to 
digital support. Many of these have been evalu-
ated for usability and feasibility; however, few 
have been rigorously tested for effectiveness. 
Here we focus on interventions that have demon-
strated improvements in some aspect of QOL.

17.5.1  Communication

Patient-provider communication is important for 
eliciting relevant QOL issues. According to the 
Adolescent Resilience Model, provider support 
may be a key protective factor in AYA well-being 
[116]. One intervention developed by researchers 
to improve patient-clinician communication led 
to reduced variability in the number of topics dis-
cussed with AYAs [117]. This paper-based 
“Snapshot” intervention showing a map of poten-
tial concerns prompts conversation around psy-
chosocial issues between patients and social 
workers. Another intervention comprised a 
mobile phone app for symptom tracking improved 
patient-clinician communication by visually dis-
playing symptom severity and frequency in an 
objective manner [118]. Patients involved in this 
trial also indicated the tool facilitated conversa-
tions about personal or sensitive topics.

17.5.2  Psychosocial Interventions

Multiple studies have shown unmet need for psy-
chological support in AYAs [119, 120]. One-to- 
one psychological counselling has shown to 
improve QOL. One study offering three counsel-
ling sessions on challenges related to cancer, 
social or family relationships and couple or sex-
ual relationships improved overall QOL and 
illness- related self-efficacy [121]. Another one- 
to- one intervention based on cognitive behav-
ioural therapy improved resilience and 
cancer-specific QOL and reduced psychological 
distress [122]. This intervention included four 
sessions focusing on stress management, goal 
setting, cognitive restructuring and benefit find-
ing (see also Chap. 20, this volume).

Less conventional therapies have also shown to 
have a positive effect on AYA psychosocial out-
comes. A therapeutic intervention allowing AYAs 
to direct a music video while engaging with their 
family, friends and environment and reflect on 
their experiences improved courageous coping 
and social integration [123]. Another video game 
intervention resulted in improved self-efficacy 
although it did not impact on QOL [124].

A.-S. Darlington et al.



279

17.5.3  Electronic Monitoring 
of Symptoms and Side-Effects

A number of digital interventions have been 
developed specifically for AYAs to help empower 
them and develop their confidence (self-efficacy) 
to manage symptoms and side-effects as well as 
promptly alerting clinicians to potential problems 
and the need for treatment modifications or 
implementation of management strategies. 
Evaluations of such interventions suggest that 
they are acceptable and usable [125] and have 
demonstrated improved perceived self-efficacy 
as well as emotional and social functioning and 
overall QoL [118, 126] (see also Chap. 8, this 
volume).

17.5.4  Physical Activity Programmes

While exercise has long been acknowledged as 
playing a fundamental role in primary and sec-
ondary cancer prevention, it has more recently 
gained momentum as a potential adjunct therapy 
following a cancer diagnosis in terms of mitigat-
ing and managing the effects of cancer and its 
therapy such as fatigue and improving physical 
function and QOL [127]. The benefit of physical 
activity interventions following a cancer diagno-
sis has been demonstrated in the AYA population 
[128]. Physical activity programmes have also 
used digital and social networking platforms to 
facilitate their delivery [129, 130] and provide 
strategies to increase physical activity including 
enlisting social support, incorporating exercise 
into daily activities, problem-solving and self- 
monitoring. While there is evidence for the thera-
peutic tolerability and acceptability of these 
interventions, evaluations of their efficacy are 
limited especially with respect to improvements 
to QOL [129, 130].

17.5.5  Fertility Counselling

Fertility preservation is an important and com-
plex issue unique to AYAs with cancer. Fertility 
preservation can be a particularly complicated 
issue for females as treatment options require 

invasive procedures and may delay the start of 
anti-cancer treatment [131]. Unmet information 
needs and fertility concerns are associated with 
decisional conflict [132]. Consultation with a fer-
tility specialist about potential reproductive loss 
and undertaking fertility preservation options is 
associated with reduced decisional regret and 
improved QOL in women of childbearing age 
with cancer [78]. From a service delivery per-
spective, providers found that the combination of 
interventions that established referral pathways, 
implemented quality indicators, educated health 
professionals and provided patient information 
nearly doubled the likelihood of specialist refer-
ral in women [133]. In an evaluation of the intro-
duction of interventions to improve clinical 
practice associated with fertility preservation in 
young people with cancer, women and men were 
nearly two and three times as likely to undergo 
fertility preservation, respectively, compared to 
prior to the implementation of the interventions 
[133]. From the patient perspective, evidence 
suggests that web-based decision aids comple-
menting fertility specialist consultations contrib-
utes to improving fertility knowledge and reduces 
decisional conflict for young women with cancer 
[134, 135].

17.6  Conclusion

In this chapter, we have presented AYAs with can-
cer, commonly defined as those diagnosed between 
the ages of 15 and 39 years, as facing unique con-
cerns which impact on their QOL; they find them-
selves at a point in life where they are already 
having to negotiate other challenges and, in terms of 
their treatment and care, they often straddle paediat-
ric and adult care services. It is also acknowledged 
that AYAs still lag behind their younger and older 
counterparts in terms of survival outcomes. It is 
only within the last 10–15  years that AYAs with 
cancer have become increasingly recognized as a 
patient group in their own right with more AYA 
dedicated oncology centres opening in hospitals 
and a drive towards increased clinical trial participa-
tion. This changing landscape of AYA oncology is 
largely attributable to national agendas focusing on 
improved AYA services, more research dedicated to 
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reporting outcomes and interventions for this age 
group as well as the significant contribution of AYA 
cancer charities. Monitoring QOL of AYAs from 
the point of their cancer diagnosis, throughout treat-
ment and beyond helps us to understand the experi-
ence of AYAs, both positive and negative as well as 
triggering personalized support where needed. 
QOL assessment also plays a key role in the evalu-
ation of new treatments as well as AYA services. If 
QOL assessments are to be implemented as part of 
routine clinical care for AYAs with cancer and 
respected as a valuable outcome in research studies 
and trials, it is imperative that we have a tool that is 
in tune with the broad and specific concerns of this 
age group and thus measures what actually matters 
to AYAs; there is currently no gold standard mea-
sure of QOL for AYAs.

17.7  Questions That Can Be Used 
for Learning/Testing

To what extent can we extrapolate from the expe-
riences of other age groups (older adults and chil-
dren) when understanding the QOL concerns of 
AYAs with cancer?

Why should we measure QOL in AYAs with 
cancer?

In what ways can interventions help AYAs 
manage cancer and its treatment?

17.8  A Topic for Discussion That 
Can Be Used for Teaching

What factors influence decisions relating to 
selecting a measure to assess QOL in AYAs with 
cancer?
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17.10  Research in Context
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18.1  Introduction

Missing data are a challenge in cancer research, 
including research for quality of life (QOL) and 
other patient-reported outcomes (PROs). In can-
cer, missing data may arise for many reasons. 
Patients may not wish to complete items on PRO 
assessments, or PRO assessments themselves. 
Patient ill-health, either due to the disease itself or 
the side effects of treatment, may prevent patients 
from completing assessments. These concerns are 
particularly salient when assessing QOL at the 
end of life. Cognitive problems arising from brain 
tumours or metastases may raise concerns about 
patients’ ability or willingness to complete self-
reported measures. In paediatric oncology, some 
patients may be too young to complete PRO 
assessments. One approach that has been used, 
particularly in health surveys, has been to use 
proxies to answer on behalf of patients. The proxy 
answers instead of the patient, thus avoiding what 
would be otherwise missing data.

However, there are concerns about the use of 
proxy reports. Proxy and patient reports are not 
equivalent and proxy-patient discrepancies 
regarding patient QOL, symptoms and function 
are well known. The use of proxy reports can 
affect QOL estimates. Proxy reports have been 
discouraged by regulators: the European 
Medicines Agency (EMA) suggests that proxies 
only be used as a last resort [1], and the US Food 
and Drug Administration (FDA) prefers observer- 
reported outcomes to proxy-reported outcomes 
[2]. However, in non-regulatory settings, includ-
ing surveys, epidemiologic studies and end-of- 
life or bereavement assessments, there are often 
few, if any, alternatives to using proxies.

This chapter will discuss the use of proxies in 
cancer. We will discuss the use of proxies and 
proxy measures in research, including the types 
of proxy measures available and the consider-
ations needed for proxy and proxy measure use. 
This chapter enables readers to: (a) become 
familiar with proxies and proxy measure; (b) 
determine the advantages and disadvantages of 
using proxies; (c) assess how proxy measures 
have been used in research and care; and (d) 
understand the key considerations and issues 
when using proxies in research and care.

18.2  Proxies and Proxy Measures

18.2.1  What Is a Proxy and What Is 
a Proxy Report?

A proxy is an individual who provides informa-
tion about a patient who cannot or will not self- 
report. The use of inconsistent terminology 
regarding proxies can be a source of confusion. 
In the 2009 guidance regarding the use of PROs 
in drug and device labels, the FDA defined a 
proxy-reported outcome as “A measurement 
based on a report by someone other than the 
patient reporting as if he or she is the patient” [2] 
(p. 32). This is differentiated from an observer- 
reported outcome, where an observer “report[s] 
his or her observation [and] may interpret or give 
an opinion based on the observation” [2] (p. 32). 
The guidance also notes that observers can be 
“clinician[s] or caregiver[s]” [2] (p.  32). The 
EMA, like the FDA, highlights the proxy taking 
on the patient’s perspective when reporting, but 
views observer-reported outcomes as being pro-
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vided by a caregiver who is not a clinician [1]. 
One challenge with this definition is that proxies 
may be asked to report from other or multiple 
perspectives, and the perspective used is not 
always reported [3]; thus, differentiating between 
proxy and observer reports, and thus proxies and 
observers, may not be clear-cut.

The FDA later sought to further differentiate 
proxy-reported and observer-reported outcome 
measures. Specifically, observer-reported out-
come measures were “limited to the assessment 
of observable signs and symptoms that can be 
reported from the perspective of a parent or care-
giver” [4] (p. 17), whereas in proxy-reported out-
come measures “someone other than the patient 
reports on patient symptom experiences as if he 
or she is the patient” [4](p. 17). Likewise, the 
EMA views observer-reported outcome measures 
as being limited to strictly observable events or 
behaviours, which suggests that judgement or 
interpretation would not be allowed.

There are other definitions of proxy and 
observer reports. One definition is that proxy- 
reported measures include the observer’s inter-
pretation or judgement, whereas 
observer-reported measures are limited to the 
reporting of observations without judgement or 
interpretation [5]. A book on patient-reported 
outcomes cites two factors as distinguishing 
proxy reports from observer reports: the proxy’s 
perspective-taking and the proxy’s contribution 
of interpretation or judgement to the observation 
[6]. The Montreal Accord on Patient-Reported 
Outcomes notes that both observer- and proxy-
reported outcomes involve observation by indi-
viduals who lack professional training; however, 
proxies are a “special kind of observer” with a 
“shared experience” with the patient that facili-
tates their reporting [7] (p. 122). The statement 
regarding professional training is used to differ-
entiate observer- and proxy-reported outcomes 
from clinician-reported outcomes, which involve 
observation but also clinical judgement by some-
one with appropriate professional training [7]. 
However, other authors have indicated that clini-
cians [6] or people with professional training [8] 
may be able to provide observer-reported out-
comes. The latter approach is used in the 

International Society for Quality of Life Research 
(ISOQOL) dictionary definition for observer-
reported outcomes.

The many studies that have compared patient 
and proxy reports for the same individual on the 
same measure have not excluded clinicians from 
serving as proxies. Paired or dyad proxy-patient 
studies for chronic disease have had a range of 
individuals serving as proxies, including family 
caregivers, nurses and physicians [9]. Systematic 
reviews have considered both health-care profes-
sionals and significant others as proxy raters [9, 
10]. Triad studies have compared reports from 
patients, clinician proxies and family proxies [11, 
12]. In palliative care, measures about patient 
symptoms or QOL designed for clinician com-
pletion are sometimes referred to as proxy mea-
sures. For example, the Palliative care Outcome 
Scale (POS) [13] and its updated version, the 
Integrated Palliative care Outcome Scale (IPOS) 
[14] have a self-report and a proxy-report ver-
sion, and the proxy-report version is designed for 
staff clinicians to complete. At times, family car-
ers have completed the POS in studies [15, 16].

In general, the term “proxies” as described 
above tends to refer to someone who completes 
an assessment, rather than a patient. Proxy reports 
are the assessment from the proxy. However, 
proxies may be involved in ways other than com-
pleting the assessment. Proxies may also assist 
the patient in completing the assessment, which 
is sometimes referred to as proxy assistance. This 
assistance can range from reading the questions 
to the patient, writing down the patient’s answers 
or translating the questions and/or answers [17]. 
Proxy assistance can be one of the response 
options in health surveys [17, 18]. Proxy and 
proxy assistance are not necessarily equivalent. 
Research on proxy assistance is limited in com-
parison to research on proxy reporting.

18.2.2  Who Can Be a Proxy?

In most dyad studies, non-clinician proxies are 
family members or other relatives [9, 10, 19–21]. 
Typically, spouses or partners comprised many of 
the proxies and in some cases, studies specified 
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that spouses/partners were to be the proxies [21]. 
In paediatrics, parents typically serve as proxies 
[5, 22–24], although other caregivers may also be 
asked to report [5]. In palliative care, some proxy- 
specific measures such as the POS [14, 25, 26] 
are designed for staff (clinician) proxy comple-
tion. Other measures that focus on the quality of 
care at the end of life, or the quality of death and 
dying tend to be completed by family caregivers 
[27]. These instruments often include some 
assessment of patient symptoms [28] and can 
thus be considered proxy reports if completed by 
someone other than the patient. Furthermore, 
these instruments are designed for completion by 
bereaved relatives or others after the patient has 
died [29–33] and will be proxy-reported by 
definition.

18.2.3  Who Should Be a Proxy?

In adult health settings, most concordance studies 
have been dyad and not triad studies, making 
comparison across different types of proxy raters 
difficult. There is no consistent evidence support-
ing one type of family proxy rater over another, 
or family raters over non-family raters. Two 
head-to-head studies using the COOP/WONCA, 
a generic instrument, and comparing self-reports 
from patients receiving chemotherapy to proxy 
reports from significant others and clinicians did 
not find consistent evidence to support one type 
of proxy rater over another [34, 35]. However, an 
assessment comparing self-reports from patients 
with hepatocellular carcinoma using the FACT- 
Hep, a disease-specific measure, found that 
reports from family caregiver proxies better 
approximated patient reports than reports from 
physician proxies [12]. In patients with terminal 
cancer, physician-patient concordance was better 
than family-patient concordance for some out-
comes and worse for others [11]. In one study, 
there was no consistent difference in concordance 
for spouse/partner proxies and non-spouse/part-
ner proxies [36]. In another, patient-proxy con-
cordance was greater for spousal proxies 
compared to other proxy types [37]. Importantly, 
in both these studies there was only one type of 

proxy rater per patient, that is, either a spouse or 
a non-spouse; thus, the results from these studies 
are not fully comparable to the triad studies. In a 
population-based survey of patients with cancer, 
spousal proxies tended to report better mental 
health scores and care experience for patients 
compared to other proxy types such as child 
proxies [38]. This survey had only patient or 
proxy reports for a given individual and thus 
proxy-patient concordance could not be assessed.

In non-cancer settings, evidence from concor-
dance and non-concordance studies (i.e. studies 
where proxies substitute for unavailable patients) 
suggests that spouses/partners may not always be 
optimal raters. An evaluation using a nationally 
representative survey of elderly adults compared 
the reports of different raters (self-reports in 
some cases, proxy reports in others) regarding 
health service use with administrative claims 
data. Spousal proxies were similar to self- 
reporters in terms of concordance with claims- 
based reports of health service use; however, 
non-spousal proxies as a group had the best con-
cordance [39]. One possibility for these some-
what inconsistent findings is age: given the 
study’s focus on elderly adults, spouses and self- 
raters are likely to be elderly. A large, prospective 
cohort study focussing on older women found 
that partner proxies were less concordant with 
self-reports of dependency than other proxy types 
[40]. This may reflect a possible gender effect: 
most proxies in that study were men, whereas in 
other evaluations a majority of proxies were 
women [38].

Furthermore, there is some evidence that fac-
tors other than the type of proxy rater may affect 
how proxies report on adult patients. Patient per-
formance status was an important factor in 
patient-proxy concordance in head-to-head triad 
studies, with the best concordance seen among 
patients with either very good or very poor per-
formance status [34, 35]. A U-shaped relation-
ship has been suggested, with the best 
concordance seen in at the ends (i.e. very good or 
very bad status) and the worst in the middle (i.e. 
moderate status) [34]. Patient-proxy concordance 
was also found to be higher among patients with 
worse symptom burden [11]. Findings about the 
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impact of cognitive difficulties on patient-proxy 
concordance are inconsistent, with evidence for 
both better [11] and worse [41] proxy-patient 
concordance for patients with cognitive difficul-
ties. Worse proxy health and greater proxy care-
giving burden were associated with worse 
proxy-patient concordance, although this was not 
consistent across studies [21]. Interestingly, there 
has been some evidence to suggest better dyadic 
concordance among patients with recurrent can-
cer [37, 42]. Patient and proxy demographic 
characteristics have not been consistently associ-
ated with concordance [19, 21]. Proxy engage-
ment in patient care was associated with proxy 
reports of patient care experience and patient 
mental health [38]. Importantly, the correlation 
among proxy characteristics such as engagement 
in care and the type of relationship the proxy had 
with the patient was moderate at best [38]. It is 
therefore worthwhile to consider the collection of 
additional information about proxy raters when 
proxies are used.

In paediatric research, a parent is often the 
proxy [22]. A key difference between proxy 
reporting in adult and paediatric health settings 
is the important role of parents in health-care 
decision- making. In particular, parental percep-
tion of child health is a factor in health-care use 
[43, 44]. There have been relatively few studies 
that have considered differences between 
parental proxies. In studies that include moth-
ers and fathers as proxies, the majority of the 
proxies have been mothers [22]. The few stud-
ies that have examined differences between 
maternal and paternal proxies have found some 
differences, but these studies concluded that in 
most cases these reports can be used inter-
changeably [45, 46]. Factors that may affect 
proxy reporting include child age, with greater 
proxy-patient discordance seen for older chil-
dren compared to younger children [47]. 
Severity of illness was a predictor of proxy-
patient concordance; however, its effect 
appeared to vary by domain [48]. Additionally, 
treatment status is an important consideration 
as the association of factors such as gender with 
concordance differed by whether or not chil-
dren were on treatment [48].

In palliative care, the type of proxy may 
depend on the situation. Measures such as the 
POS were designed for staff/clinician proxy 
report [26]. The selection of a suitable proxy for 
reporting on a patient’s dying experience has 
been discussed as a methodological challenge in 
palliative care [49]. The recommendation for a 
proxy is someone who is involved in care and 
who is adequately informed about the patient’s 
experience [49]. Since information about the 
patient’s QOL and quality of care in the final 
weeks of life are often collected after death, fam-
ily caregivers are often appropriate proxies [50].

18.2.4  Advantages of Using Proxies

A key advantage of using proxies is that informa-
tion is collected about patients that would other-
wise be missing. This is particularly salient for 
specific contexts such as palliative care, where 
completion rates for patient-reported outcome 
measures may be very low due to patient illness 
[50]. Furthermore, assessments of the patient’s 
dying experience are generally only measured 
after death and will therefore require proxy 
reporting. For paediatric cancer, there may be 
concerns about the ability of patients to complete 
outcome measures if they are very young or have 
cognitive effects from disease and/or therapy 
[44]. Thus, using proxies can help minimise 
missing data.

A second, and related, advantage is that proxy 
use may also minimise selection bias [51]. 
Patients requiring proxies tend to be in worse 
health compared to patients able to self-report 
[17, 52]. They may also differ from patients who 
are able to self-report in terms of sociodemo-
graphic characteristics such as education and 
income [17, 52]. Exclusion of these patients can 
therefore result in unrepresentative samples in 
surveys, or study populations of limited general-
isability. Furthermore, the exclusion of these 
patients means that the estimate of health out-
comes does not reflect the experience of the sick-
est and most vulnerable patients.

Additionally, research on patient-caregiver 
dyads has demonstrated interdependence 
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between patient and caregiver health [53]. Dyadic 
research in married couples where one spouse 
has cancer identified that changes in patient 
health affected both patient and spouse symp-
toms, highlighting the importance of considering 
the whole dyad [54]. These findings of interde-
pendence suggest that informal caregivers acting 
as proxies may have some insight regarding 
patient health.

18.2.5  Disadvantages of Using 
Proxies

Although using proxies has advantages, it also 
has disadvantages. The greatest concern regard-
ing proxy reports is that they are not equivalent to 
patient reports, and their use may introduce bias. 
Dyad studies that look at paired patient and proxy 
reports for the same individual have identified 
discrepancies, often termed proxy bias [9, 10, 
19–21, 55]. Generally, the extent of agreement 
between patients and proxies in dyad studies is 
good [9, 21]. This refers to both individual-level 
and group-level agreement. Individual-level con-
cordance is usually assessed through correlation, 
and group-level concordance is assessed by 
 comparison of a summary statistic such as a mean 
or median [56]. A recent review of concordance 
studies in adult cancer identified t-tests, Wilcoxon 
signed-rank tests and comparisons of effect size 
as methods used for evaluating concordance at 
the group level [21]. At the individual level, cor-
relation methods employed included intra-class 
correlation (ICC), Pearson’s r and the weighted 
kappa [21]. Heterogeneity in methods for evalu-
ating concordance has been reported in previous 
reviews as well [9, 55].

Such heterogeneity is a limitation of the con-
cordance studies that form much of the evidence 
used to ascertain proxy bias. This evidence also 
has other significant limitations. Many dyad stud-
ies have relatively small samples of ≤50 pairs, 
and these studies also tend to show worse concor-
dance [9, 10]. Additionally, although some gen-
eral conclusions such as those regarding the 
importance of observability can be made, it is 
important to note that concordance studies have 

involved a wide variety of outcome measures and 
methods. This heterogeneity makes comparison 
across studies and ultimately broad, summary 
interpretations difficult. Furthermore, interpreta-
tions of patient-proxy concordance on instru-
ments should also consider the reliability of the 
instruments themselves, as well as the range of 
scores observed on the instruments when assess-
ing concordance [9]. Limited variability in scores 
may be a particularly salient problem for smaller 
studies and provide an overly negative picture of 
concordance [9].

Notwithstanding these limitations, the litera-
ture suggests that proxy-patient agreement tends 
to be better for more observable domains and 
worse for less observable domains [9, 21, 55]. 
Similar findings have been reported in paediatric 
research as well [22]. Proxies tend to underesti-
mate function and QOL [9, 21] and overestimate 
symptoms [9, 55]. However, for some symptoms 
such as pain, proxy underestimation of pain has 
been reported [55]. Proxy-patient concordance 
was better for physical symptoms compared to 
psychosocial symptoms [57], which is consistent 
with other findings regarding observability. 
Furthermore, concordance has also been found to 
vary by different aspects of symptom reporting, 
and specifically was worse for distress compared 
to severity and frequency [57]. A conceptual 
measurement model of proxy reporting suggests 
that the phenomenon of better (i.e. less discor-
dant) proxy reports for more observable domains 
is because less observable domains require proxy 
assessment and interpretation of signs related to 
those constructs [58].

Whether or not proxy-patient concordance 
changes over time is an important question that 
has not been particularly well-studied. Just four 
of the 23 concordance studies that Sneeuw and 
colleagues assessed in a systematic review looked 
at concordance at two points in time [9]. It is 
important to note that other factors may also 
affect changes in agreement over time. In a con-
cordance study of paediatric patients with cancer, 
better proxy-patient agreement was seen in the 
group of patients who were not receiving treat-
ment [48]. Another study in paediatric oncology 
found better concordance at baseline compared 
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to follow-up, but it suggested that symptom load 
could be an explanatory factor [59].

The limited evidence that exists for changes in 
concordance over time in adult patients is not 
consistent. In a study of patients with advanced 
cancer, it improved at the second assessment 
[60], but this was not the case in a study of 
patients with brain cancer [41]. There are several 
possible reasons. One is that the proxy raters in 
the studies differed; specifically, all the raters in 
the advanced cancer study were spouses [60], 
whereas 25% of the raters in the brain cancer 
study were other relatives. Another is that the 
advanced cancer study restricted its analysis to 
pairs with data at both time points, whereas the 
number of participants included in the analysis in 
the brain cancer study differed at baseline and 
follow-up. A study using multilevel models to 
look at congruence over time found that congru-
ence improved over time for physical function, 
but not for symptoms [61]. Understanding 
changes in proxy-patient concordance over time, 
as well as the other factors that may affect this 
such as changes in treatment or symptomatology, 
is an important topic for future research.

Additionally, another important question 
regarding the use of proxies is if their use changes 
the outcome. This question is difficult to answer in 
concordance studies, since even when a proxy is 
used a patient report is available. The literature is 
not conclusive on this, and the findings appear to 
vary by disease area and domain. Proxy bias was 
estimated to be significant in a nationally represen-
tative study of disability, and proxies appeared to 
underestimate disability for younger individuals 
but overestimate it for older individuals [62]. 
However, another study using the same data but 
focussing on health-related QOL found that the 
use of proxies had a minimal impact after adjust-
ing for sociodemographic and clinical factors [63]. 
In a population-based cancer survey, it does not 
appear that the use of proxies had substantial 
impact on estimates of care experience and quality 
[64], or shared decision-making for patients 
receiving or scheduled for chemotherapy [65]; 
however, there did appear to be an impact on esti-
mates of health-related QOL [66]. An assessment 
of health-related QOL in survivors of paediatric 

central nervous system (CNS) cancers did not find 
different results by respondent type (parental 
proxy or self-report) [67]. These findings highlight 
the importance of considering patient population 
and outcome when reviewing the concordance lit-
erature and planning a study in which proxies may 
be required. A further consideration is the type of 
instrument for outcome measurement, which will 
be discussed in the next sub-section.

18.2.6  What Should the Proxies 
Report?

Another consideration when evaluating concor-
dance studies and selecting instruments for proxy 
report is instrument content and the implications 
of this for proxy report. Even though different 
instruments assess broadly similar domains, there 
may be substantial variability in the assessment. 
For example, although both the European 
Organisation for Research and Treatment of 
Cancer Quality of Life Questionnaire-Core 30 
(EORTC QLQ-C30) and the Functional 
Assessment of Cancer Therapy-General 
(FACT-G) are cancer-specific measures with suit-
able psychometric properties, there are differ-
ences in domains as well as phrasing [68]. The 
EORTC QLQ-C30’s physical function domain 
incorporates aspects such as mobility, including 
the performance of basic tasks, whereas the 
FACT-G’s physical well-being domain incorpo-
rates aspects such as energy [21]. The social 
domains of the two instruments differ as well 
[69]. Variability in domain content has also been 
reported in paediatric measures for which proxy- 
patient concordance has been evaluated [22]. 
Given the findings about observability and 
patient-proxy concordance, phrasing and items 
are important considerations for researchers 
when evaluating the evidence about proxy bias 
on measures and when choosing measures and 
domains for proxy report. Although instrument 
choice should be guided by the research question, 
clinical appropriateness and other important fac-
tors, if proxy use can be anticipated then the 
observability of the items and domains in the 
measures of interest should be examined.
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Another consideration when evaluating con-
cordance studies and possible instruments is that 
the evidence base for some measures may be 
stronger than others. In adult cancer, a number of 
concordance studies in cancer have examined 
patient-proxy concordance on the EORTC QLQ- 
C30 [9, 21]. In patients with advanced cancer at 
the end of life, the McGill Quality of Life 
(MQOL) tool has been evaluated frequently [21]. 
The COOP/WONCA charts, which are a generic 
instrument, also have been evaluated for patient- 
proxy concordance in a cancer population [65]. 
In paediatrics, proxy-patient concordance on the 
Pediatric Quality of Life Inventory™ (PedsQL™) 
has been evaluated frequently, including in paedi-
atric patients with cancer [24].

18.2.7  How Should Proxies Be Asked 
to Report?

In addition to instrument content, another impor-
tant issue is the perspective from which the proxy 
approaches the question. Pickard and Knight dis-
cuss two perspectives by which the proxy may 
assess the patient when making a report: (1) the 
proxy-patient perspective, in which the proxy 
attempts to answer as the patient would and (2) 
the proxy-proxy perspective, in which they report 
on the patient from their own point of view [3]. 
The proxy’s report of the patient’s QOL may dif-
fer depending on the perspective taken, resulting 
in what Pickard and Knight term the “intra-proxy 
gap” [3]. There have been several studies that 
sought to examine how different perspectives 
may affect proxy bias.

A randomised trial of the impact of the differ-
ent perspectives on proxy-patient concordance 
on the EORTC QLQ-C30 did not find evidence 
for substantial differences in concordance across 
the two perspectives. The proxy-proxy perspec-
tive had significantly better concordance for 
some functional domains, but the proxy-patient 
perspective had significantly better concordance 
for a symptom domain. Generally, however, the 
different perspectives resulted in similar levels of 
proxy-patient concordance [70]. A different ran-
domised study assessing the impact of different 

perspectives on concordance using the Memorial 
Symptom Assessment Scale (MSAS) had differ-
ent results. This study considered three prompts: 
(1) a “neutral” prompt, which did not encourage 
the adoption of a particular perspective; (2) an 
“imagine-patient” prompt, which corresponded 
to a proxy-patient perspective; and (3) an 
“imagine- self” prompt, which corresponded to a 
proxy-proxy perspective. Discrepancies were 
relatively low for the “neutral” prompt, and the 
“imagine-patient” prompt appeared to be better 
in terms of concordance than the “imagine-self” 
prompt for some aspects of the MSAS [71]. 
Earlier work on this topic had similar findings, in 
particular that “imagine-patient” appeared to be 
somewhat better than “imagine-self” but not 
noticeably better than a “neutral” prompt [72]. A 
qualitative analysis of caregiver perceptions 
under different instructions and prompts found 
that caregivers in the “imagine-patient” prompt 
and the “neutral” prompt appeared to have simi-
lar perceptions and responses, which may help 
explain the quantitative findings [73]. 
Interestingly, different prompts appeared to have 
minimal impact on concordance when proxies 
already had long-lasting caregiving relationships 
and strong communication with patients [74], 
highlighting the importance of considering other 
factors in addition to perspectives, instructions 
and wording. A recent study that used hypotheti-
cal vignettes to assess potential proxy responses 
on the ICECAP-A (ICEpop CAPability measure 
for Adults) measure from members of the public 
found identified perspective and proxy interpre-
tation of items to be factors that affected proxy 
responses [75].

18.2.8  What Is a Proxy Measure?

A further consideration for researchers is that 
the concordance literature focusses primarily 
on proxy completion of measures developed 
specifically for patients, that is, patient-
reported outcome measures (PROMs). This 
may be a result of the use of proxies as substi-
tutes for otherwise missing patient responses. 
For adult populations, outside of dementia and 
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palliative care settings there have been rela-
tively few measures developed de novo for 
proxy use, rather than designed for patient use 
and subsequently adapted for proxy use. The 
term “proxy measure” may also refer to an 
informant measure, since these terms are some-
times used interchangeably. For example, 
Gruber-Baldini and colleagues consider the 
terms informant and proxy to be equivalent 
[51]. Grill and colleagues note that informant 
measures cover diverse areas, including 
“patients’ cognitive domains, neuropsychiatric 
symptoms, occupational and community activ-
ities, and basic and instrumental activities of 
daily living” [76] (p. 243).

Another complexity is distinguishing 
between observer-reported measures and 
proxy-reported measures, as discussed previ-
ously. The use of different definitions further 
complicates this issue. The definition of infor-
mant measures provided by Grill above could 
arguably refer to either proxy or observer mea-
sures, depending on what is being assessed. In 
general, however, it appears that the term 
“informant” is considered to be the same as 
“proxy” [77–79]. The term “informant” appears 
to be used more commonly in dementia and in 
relation to assessments in dementia.

In palliative care, as noted above there are 
measures that have been designed specifically 
for proxy use. Some measures are designed 
only for proxy completion and some have both 
proxy and patient versions. For example, the 
POS [13] and its updated versions such as the 
IPOS [14] have both patient- and proxy-
reported versions, where the proxy version is 
designed for staff/clinician report. However, 
measures that focus on end-of- life care such as 
the Quality of Death and Dying (QODD) or the 
Good Death Inventory (GDI) [29] are only for 
proxy report.

In contrast, in paediatrics some measures may 
have both patient and proxy versions and some, 
particularly those for very young children, may 
have only proxy versions. For older children, a 
proxy version may be available but where possi-
ble the self-report version would be recom-
mended for use.

18.3  A Closer Look: Proxy 
Assessment in Brain Cancer

Brain tumours and their treatments negatively 
affect cognition and cognitive abilities [80] (see 
also Chap. 24, this volume). Proxy reporting is 
therefore a consideration in brain cancer. Previous 
research in this area has included the evaluation 
of patient-proxy concordance on PROMs includ-
ing the FACT brain cancer module, FACT-Br 
[81] and the EORTC QLQ-C30 [41, 82] and the 
brain cancer-specific QLQ-BN20 module [82]. 
Generally, patient-proxy concordance on QOL 
measures is reasonable [41, 81, 82], although it is 
concerning that patient-proxy concordance 
appears to be better when patients are less cogni-
tively impaired [41, 81]. The development of new 
measures for this population, or for patients with 
brain metastases, has also involved the develop-
ment of proxy versions. Zil and colleagues devel-
oped a disease-specific, multidimensional QOL 
instrument for patients with anterior skull base 
tumours [83, 84] and subsequently evaluated 
proxy-patient concordance, concluding that 
proxies could be used to report on patient QOL 
[42]. Similarly, Agar and colleagues adapted the 
Dexamethasone Symptom Questionnaire to a 
version addressing chronic effects for patients 
with brain tumours or metastases and created a 
proxy version [85]. Proxy-patient concordance 
was acceptable and it was suggested that proxies 
complete the proxy version of the measure when 
patients could not self-report [85]. Finally, 
Steinmann and colleagues developed and evalu-
ated the brain cancer-specific DEGRO Brain 
Module proxy measure and used this instrument 
in a study of QOL for patients with brain metas-
tases receiving radiotherapy [86, 87].

18.3.1  A Closer Look: Proxy 
Assessment of Utilities

Health state utilities (HSU or utility) are a mea-
sure of QOL measured between 0 (where 0 is 
anchored at death) and 1 (where 1 is the rating for 
perfect health) [88–90] (see also Chap. 15, this 
volume). A utility can be derived from the 
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patient- or proxy-reported responses to a multi- 
attribute utility instrument’s (MAUI) question-
naire via the MAUI’s specific algorithm, also 
called the indirect method of utility derivation. 
This is the most common form for deriving utili-
ties, although direct methods such as the time 
trade-off or standard gamble are also used [89]. 
Proxy reporting for MAUIs has been used in 
adult cancer care, albeit infrequently. This is in 
contrast to other disease contexts in adults such 
as stroke [91] and dementia [92]. Pickard and 
colleagues evaluated patient and proxy concor-
dance on the most commonly used MAUI, the 
EQ-5D, for patients with prostate cancer. Patient- 
proxy concordance as assessed by intraclass cor-
relation coefficients was reasonable [93]. 
Consistent with research, concordance was better 
for more observable dimensions of QOL such as 
mobility compared to less observable dimensions 
such as anxiety [93].

In paediatric cancer care, proxy reporting on 
utility instruments is more frequent. In a recent 
systematic review of health utilities in paediatric 
acute lymphoblastic leukaemia (ALL), all stud-
ies conducted during treatment used proxy 
reports only and studies in survivors often used 
both proxy and patient reports or proxy reports 
alone [94]. The review focused on the Health 
Utilities Index Mark 2 and 3 (HUI2 and HUI3) 
MAUIs. The HUI developers’ published guide-
lines on the HUI mention age-based guidelines 
for self- and proxy-assessment for self-adminis-
tered questionnaires. Proxy report alone is rec-
ommended for ages 5–12, and proxy and 
self-report are recommended after the age of 12 
[95].

An assessment of proxy-patient concordance 
in survivors of childhood cancer and controls 
using the HUI3 found better concordance for 
more observable attributes, and parents had bet-
ter concordance with children compared to other 
types of proxies such as physicians or teachers 
[96]. A study evaluating oncology nurse comple-
tion of the HUI3 for paediatric patients with ALL 
found frequent “don’t know” responses [97]. 
These findings underscore the importance of con-
sidering proxy characteristics when planning to 
utilise proxy reports.

18.3.2  A Closer Look: Proxy 
Assessment in Palliative 
and End-of-Life Care

Proxy reporting is an important consideration in 
palliative and end-of-life care. Patient deteriora-
tion and concern about patient burden represent 
barriers to research in palliative and end-of-life 
care, with the use of proxies suggested as a way 
to ameliorate both of these issues [98]. In gen-
eral, proxies may be asked to complete measures 
about patient QOL, resulting in datasets with 
both self-reports for some patients and proxy 
reports for other patients. In an assessment of 
patient symptoms in Australian palliative care 
through the Palliative Care Outcomes 
Collaboration (PCOC), less than half of included 
patients were able to self-report and proxies were 
used for 51% of patients [99]. If quality of care is 
assessed, then this is often done by proxy report 
only, as it is completed after the patient has died. 
These retrospective reports often include both 
family perception of their own experience with 
clinicians and others treating the dying patient, 
which would not be a proxy outcome, as well as 
proxy outcomes relating to patient symptoms. 
Examples of measures that include family reports 
both as proxy and as a self-report include the 
Consumer Assessment of Healthcare Providers 
and Systems (CAHPS) Hospice survey [100] and 
a mortality follow-back survey [101]. The QODD 
likewise includes both family perception of 
patient symptom management and the family’s 
own experience with the health-care team [30].

Proxies are discussed in the Methods Of 
Researching End of life Care (MORECare) proj-
ect developed the MORECare statement, which 
provides best practice guidance for research in 
end-of-life care. The statement highlighted the 
expectation of missing data and patient attrition 
in end-of-life research, and said that proxy rat-
ings from either family carers or staff could be 
used “where appropriate” [102] (p.  8). The 
MORECare checklist suggests estimating the 
anticipated extent of missing data and using this 
to inform data collection plans for proxy-reported 
data [102]. In the MORECare International 
Consensus Workshop, participants agreed that 
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patient-reported data was prioritised, but the 
nature of end-of-life care and patient deteriora-
tion meant that proxies would be part of end-of- 
life care research and outcome assessment [103]. 
Areas of need for future work included analytic 
methods for proxy-reported data and better 
understanding of factors that may affect proxy 
bias [103].

Because of the important role that proxies 
play in this area of research, choosing a proxy 
respondent is a key consideration for researchers 
in this field. One challenge is that there may be 
multiple caregivers attending to the patient in 
their last days of life, and thus no one caregiver 
may be best positioned to serve as a proxy 
respondent [49]. A possible solution is to collect 
data from multiple proxy sources [49]; however, 
this may also produce analytic challenges.

18.3.3  A Closer Look: Proxy 
Assessment in Paediatrics

Evaluations in paediatric oncology often use par-
ent proxy reports. A systematic review of QOL in 
children receiving treatment for ALL found that 
only one of 22 studies used patient self-report 
alone. Of the 21 studies relying on proxy report, 
just six also included self-reports from patients 
[104]. However, nearly half (46%) of studies of 
paediatric CNS survivors included both self- and 
proxy-reported assessments, and relatively few 
(11%) relied only on parent proxy report [67]. At 
times, proxy assistance may be used: a study of 
long-term survivors of paediatric brain tumours 
allowed parents to assist in questionnaire com-
pletion if survivors were unable to read or com-
prehend the items [105]. The proxy issue is an 
important consideration in the assessment of pae-
diatric QOL [106, 107]. In general, where possi-
ble child self-report should be used; however, for 
very young children or those with significant 
developmental or other disabilities, a parental 
proxy report may be the only option [106, 107]. 
Obtaining results from both parents and children 
has been suggested [106, 107], although this 
potentially expensive approach may not be prac-
tical in all or many situations.

The International Society for 
Pharmacoeconomics and Outcomes Research 
(ISPOR) Good Research Practices For the 
Assessment of Children and Adolescents Task 
Force emphasises collecting child self-report 
where appropriate based on age and child ability 
to complete such measures, and using informant 
measures that focus on observable domains if 
child self-report cannot be obtained [5]. Four 
broad age groups were considered: <5 years of 
age, 5–7  years of age, 8–11  years of age and 
12–18 years of age. Self-report was seen as opti-
mal for the oldest age group and the most ques-
tionable due to lack of evidence regarding the 
reliability and validity of self-report measures for 
the youngest age group [5]. Another consider-
ation is ability to interpret and respond to item 
content; for example, questions regarding the 
ability of children to comprehend the terminol-
ogy used for some of the items in the Perceived 
Stress Scale – 10 (PSS-10) means that self-report 
is not recommended for children under the age of 
12 [108]. Having both self- and proxy-report ver-
sions of instruments is recommended for PROMs 
in routine care [109] or research [110] in 
paediatrics.

The US National Institutes of Health (NIH)’s 
Patient Reported Outcomes Measurement 
Information System (PROMIS®) has both self- 
report and parent-proxy report versions for pae-
diatric outcome measures. PROMIS® has 
self-report item banks across multiple QOL 
domains for children aged 8–17  years of age 
[111]. Although self-report is prioritised, parent 
proxy-report item banks have been developed for 
this same age group to facilitate the collection of 
QOL data from paediatric patients unable to self- 
report [112]. PROMIS® parent proxy-report 
item banks have been assessed in younger age 
groups as well, such as children aged 5–7 years 
[113, 114]. When PROMIS® paediatric mea-
sures have been translated and validated in other 
countries, both self-report and parent proxy- 
report versions have been included in the transla-
tion and validation [115].

Another example is the Pediatric Quality of 
Life and Evaluation of Symptoms Technology 
(PediQUEST) randomised controlled trial, which 
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evaluated if feeding back information from PROs 
to paediatric patients with cancer and their fami-
lies improved symptom distress and QOL [116]. 
As the study recruited children aged 2 years or 
older, decision-making regarding parental proxy 
report was required. Parent proxy-report was 
used for children 2–4 years of age and proxy ver-
sions of measures were used if children could not 
complete measures [116]. In a review of generic 
multidimensional PROMs for paediatrics, more 
than half of the PROMs had both self- and proxy- 
report versions, and the instruments with proxy 
versions only tended to be for very young chil-
dren [117]. Development of new instruments for 
very young children seems to follow this pattern: 
an item bank for children ages 0–3 is for proxy 
report only [118].

Finally, the KLIK web portal in the 
Netherlands (https://www.hetklikt.nu/) is an 
example of the integration of PROMs in routine 
paediatric care, with both self- and proxy-report 
versions and decisions on using proxies as the 
sole reporter based on age. Among the instru-
ments included in KLIK was the PedsQL instru-
ment, which was chosen in part due to the 
availability of both self- and proxy-report 
 versions [119]. Children 8 and older completed 
the self-report version of PedsQL and parents 
reported on behalf of children aged 6–7 using the 
parent proxy version of the PedsQL [120]. For 
children aged 5  years and younger, QOL was 
wholly proxy-reported using a generic multidi-
mensional measure for QOL, the Dutch Preschool 
Children Quality of Life (TAPQOL) measure 
[120]. The use of QOL measures in paediatric 
oncology in clinical practice was evaluated 
through the Quality of Life in Childhood 
Oncology (QLIC-ON) intervention, the develop-
ment and implementation of which has been 
described previously [121]. In QLIC-ON, the 
generic measures were completed as described 
and the answers summarised in a QLIC-ON 
PROfile that was made available to the oncologist 
[122]. QLIC-ON demonstrated that this was a 
helpful and feasible intervention [122]. It was 
also viewed positively by parents and paediatric 
oncologists [123]. Capturing QOL through KLIK 
in juvenile idiopathic arthritis was also success-

ful [120]. Currently, KLIK uses the generic mea-
sures described previously and also has 
disease-specific measures available for specific 
patient groups [124]. KLIK is integrated into 
paediatric care, including oncology care, in sev-
eral Dutch hospitals [125].

18.3.4  A Closer Look: Proxy 
Assessment in Health Surveys

Surveys of patients with cancer, either as part of 
broader health or population surveys or surveys 
that focus on patients with cancer, have often 
involved proxy reporting. The issue of proxy 
reporting is one that comes up frequently in the 
literature regarding survey methodology [126, 
127]. Proxies have been asked to report about 
patient health in surveys in several countries. 
Examples include the 2013 National Health 
Service Survey (NHSS) in China [128], the 2011 
National Health Service (NHS) adult inpatient 
survey [18] and the Adult Social Care Survey 
[129] in the UK, a national adult inpatient survey 
in Norway [130] and numerous US surveys 
including the Medicare Health Outcomes Survey 
(MHOS) [131] and the CAHPS [17] surveys.

There are several surveys that focus on patients 
with cancer or cancer survivors and use proxies. 
These include the linked Surveillance, 
Epidemiology and End Results (SEER) SEER- 
CAHPS [132] and SEER-MHOS [133] surveys. 
SEER-CAHPS allows for both proxy assistance 
and full proxy report [132]. A recent analysis using 
SEER-CAHPS data to look at timeliness of care for 
older cancer patients reported that 13% of responses 
were from proxies [134]. In SEER- CAHPS, proxy 
respondents provided information about patients’ 
experience with cancer care as well as information 
about patient health status. Health status is often 
included as an adjustment variable in models that 
seek to adjust for other factors when evaluating 
care experience or quality [135], because health 
status is known to affect how patients report about 
their care [136]. Another example of a study of the 
QOL and care experience of patients with cancer is 
the Cancer Care Outcomes Research and 
Surveillance (CanCORS) consortium, which 
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assessed these and other issues for approximately 
10,000 patients with incident lung or colorectal 
cancer in the USA [137]. CanCORS allowed for 
the use of proxies in two ways: (1) proxies reported 
on behalf of a patient with cancer who was alive at 
the time of contact, but unable to self-report and (2) 
proxies reported on behalf of a patient with cancer 
who was already deceased at the time of contact 
[138]. Having proxies report on behalf of already 
deceased patients has also been used in another sur-
vey evaluating the experience of patients with can-
cer who received chemotherapy [139]. In 
CanCORS, differences between proxy and patient 
report with regard to care experience and quality 
[64] and treatment decision-making for chemother-
apy [65] were small, but this was not the case for 
QOL [66]. These large QOL differences were seen 
for both physical and mental health in CanCORS 
[66]. QOL in CanCORS was assessed by the Short 
Form-12 (SF-12) generic survey, which has two 
summary scores: the Mental Component Summary 
score (MCS) and Physical Component Summary 
score (PCS) [140]. In the SF-12, all domains are 
used in the calculation of each score, albeit with 
different weights depending on the summary score 
being calculated [141]. This may be one reason 
why the differences between proxy- and patient-
reported scores in CanCORS for both the MCS and 
PCS were similar.

In both CanCORS and SEER-CAHPS, proxy 
reports were used for both the outcome variable 
and adjustment variables. The issue of a proxy- 
reported adjustment variable is not one that has 
been considered in detail in the literature on 
proxy-patient concordance, or even in the meth-
odological literature about approaches for ana-
lysing data with proxy reports [51].

18.4  Considerations for Proxy 
Use: Researchers

18.4.1  Analysis

Analysing proxy-reported data can be challeng-
ing. In some datasets, such as those where only 
proxies report because all patients have died, the 
analytic methods are more straightforward. 

Although concerns about errors in proxy report 
remain, there will be no differences by sites, facil-
ities or groups. However, in “mixed” datasets 
where some patients self-report and proxies report 
on behalf of other patients, there are different ana-
lytic challenges and concerns when planning and 
conducting analyses. This section will focus on 
the methods and challenges for “mixed” datasets.

A standard and so-called “best practice” 
approach is to use an indicator variable for 
respondent type in a model that adjusts for other 
factors that may affect the outcome of interest 
[142]. This approach has limitations if a study 
includes both proxy assistance and full proxy 
report [142], and if there are systematic differ-
ences between patients who self-report and those 
who require proxies [17]. Several researchers 
have used propensity score methods to account 
for the systematic differences between proxies 
and patients [17, 18, 52, 130, 131]. However, 
these methods have limitations and at a minimum 
a careful sensitivity analysis is required [143].

To date, there has been comparatively little 
research on the issue of how best to analyse proxy 
data, particularly in comparison to the amount of 
effort expended on concordance analyses. Huang 
et  al. proposed a method in the context of ran-
domised trials [144]. Shardell and colleagues 
proposed a method in the context of epidemio-
logic research, with an emphasis on exposure and 
outcome data, as well as a sensitivity analysis 
[145–147]. Finally, Hosseini and colleagues dis-
cussed the use of a weighted approach for proxy- 
reported data [148]. All the methods discussed 
are fairly complex and seeking expert statistical 
advice is recommended.

18.4.2  Data Collection

In many surveys and studies, relatively limited 
information about proxies themselves is col-
lected [21, 38]. However, proxy-specific factors 
such as their relationship with the patient and 
their engagement in care [38] can affect how 
proxies report. This points to the importance of 
collecting data about the proxy as well as the 
patient when using proxy reports.
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18.5  Considerations for Proxy 
Use: Clinicians

Incorporating PRO data into routine oncology 
practice can improve communication [149] and 
may have clinical benefit [150]. Plans for situa-
tions where patients cannot self-report should be 
considered when planning to collect PROs in 
oncology practice. These situations may include 
both proxy assistance and full proxy report. For 
example, patients who do not speak or are not 
confident in the dominant language of the coun-
try in which they reside may rely on family mem-
bers for interpretation [151]. This may extend to 
PROMs as well. In paediatric oncology practice, 
there are guidelines for the use of self-reports and 
proxy reports at different ages and developmental 
stages, and proxy versions of patient measures 
can be kept on hand for older children who can-
not self-report. When relying on family members 
to serve as proxies, clinicians should consider the 
proxy’s relationship with the patient and other 
proxy characteristics.

18.6  Considerations and Future 
Directions for Researchers

There has been substantial research on proxy- 
patient concordance, but there are also areas in 
which further research is needed. Further research 
in both methodological and non-methodological 
aspects of proxy reporting would be beneficial. In 
the area of methodological research, there is a 
need to understand what methods are best for 
analysing proxy-reported data, and developing 
novel methods for such data if required. There 
has been relatively little work that examines 
proxy characteristics and proxy-specific factors 
that can affect proxy report, particularly over 
time. Such work could ultimately inform inclu-
sion/exclusion criteria for proxies in studies. 
Furthermore, in contexts such as palliative care 
and brain cancer, where high need for and use of 

proxies can be anticipated, questions around 
when to switch to proxy reports and how to select 
the best proxy are important.

Another under-researched area is proxy assis-
tance. Information on this is rarely collected and 
how best to analyse such data has not been 
explored. Collecting more data on what proxy 
assistance may entail in different studies, and 
how much to allow depending on study require-
ments, is an important area for future research.

18.7  Conclusion

The use of proxies to assess quality of life in can-
cer has several advantages as well as drawbacks. 
Furthermore, proxies clearly play an important 
role in some areas of cancer care, particularly 
paediatric oncology and brain cancer. Proxy 
reports are also used in health surveys that include 
patients affected by cancer. The advantages of 
proxy use include the ability to include partici-
pants who would otherwise be excluded due to 
their inability to self-report, and the minimisation 
of otherwise missing data. The disadvantages 
include differences between proxy report and 
patient self-report and the challenges of analys-
ing data that contain information from both 
patients who cannot self-report and thus have 
proxy reporters, and other patients who are able 
to self-report. The key considerations outlined in 
this chapter should be considered by researchers 
and clinicians when seeking to collect data in 
situations where proxy use can be anticipated.

18.8  Questions That Can Be Used 
for Learning/Testing

 1. Who can be a proxy?
 2. What are the advantages of using proxies?
 3. What are the disadvantages of using proxies?
 4. When and how should proxies be used in pae-

diatric oncology care?

J. Roydhouse and J. Campbell
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18.9  A Topic for Discussion That 
Can Be Used for Teaching

Proxy measures are used in many aspects of 
health research and care. In which areas are prox-
ies an important consideration? What is known 
about proxy measures and proxies in those areas?

18.10  Further Reading List

The following list presents literature that extends 
the contents of this chapter. Readers looking for 
in-depth information and further material are 
advised to consult the following sources.

Systematic Reviews of Concordance Studies

• Roydhouse JK, Wilson IB. Systematic review 
of caregiver responses for patient health- 
related quality of life in adult cancer care. 
Qual Life Res. 2017;26:1925–54.
This article systematically reviews concor-

dance studies for health-related quality of life in 
adult cancer, and makes recommendations for 
disease-specific, generic, and end-of-life specific 
instruments.
• Sneeuw KCA, Sprangers MAG, Aaronson 

NK. The role of health care providers and sig-
nificant others in evaluating the quality of life 
of patients with chronic disease. J Clin 
Epidemiol. 2002;55:1130–43.
This article systematically reviews concor-

dance studies for common multidimensional 
instruments for assessing health-related quality 
of life.
• Lobchuk MM, Degner LF. Patients with can-

cer and next-of-kin response comparability on 
physical and psychological symptom well- 
being. Cancer Nurs. 2002;25(5):358–74.
This article reviews concordance studies for 

patients with cancer, focusing on symptoms and 
quality of life.
• Tang ST, McCorkle F. Use of family proxies 

in quality of life research for cancer patients at 
the end of life: a literature review. Cancer 
Invest. 2002;20:1086–104.

This article reviews concordance studies for 
patients with terminal cancer, focusing on the end 
of life.

Conceptual Discussions of Proxy Reporting

• Snow AL, Cook KF, Lin P-S, Morgan RO, 
Magaziner J. Proxies and other external raters: 
methodological considerations. Health Serv 
Res. 2005;40:1676–93.
This article presents a measurement model for 

proxy data and discusses considerations for 
proxy reporting.
• Pickard AS, Knight SJ.  Proxy evaluation of 

health-related quality of life: a conceptual 
framework for understanding multiple proxy 
perspectives. Med Care. 2005;43:493–9.

This article presents a conceptual framework for 
proxy perspectives and considers how proxy per-
spectives can affect proxy reporting.

Considerations for Proxy Reporting in 
Paediatric Studies

• Matza LS, Swensen AR, Flood EM, Secnik K, 
Leidy NK. Assessment of health-related qual-
ity of life in children: a review of conceptual, 
methodological, and regulatory issues. Value 
Health. 2004;7:79–92.
This article discusses the advantages and dis-

advantages of proxy reporting in paediatric health 
contexts.
• Matza LS, Patrick DL, Riley AW, Alexander 

JJ, Rajmil L, Pleil AM, Bullinger M. Pediatric 
patient-reported outcome instruments for 
research to support medical product labeling: 
report of the ISPOR PRO good research prac-
tices for the assessment of children and ado-
lescents task force. Value Health. 
2013;16:461–79.

This article presents good research practices for 
patient-reported outcome assessment in children, 
including age- and developmentally based guide-
lines for the use of proxy and self-report 
measures.
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18.11  Research in Context
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19.1  Introduction

Over the past 70  years, empirical evidence on 
oncology signified that cancer exerts a significant 
psychological impact on both patients and family 
members with regard to mental health [1–3], 
often leading to feelings of uncertainty concern-
ing the course of the disease, prognosis, survival 
rates, and health-related quality of life [4]. 
Research has demonstrated that 35–40% of can-
cer patients meet criteria for a psychiatric disor-
der diagnosis (i.e., depressive disorders, anxiety 
disorders, trauma-/stress-related disorders, soma-
tization and somatic-symptom disorders, sexual 
disorders and dysfunctions, neurocognitive dis-
orders) [5–8]. The burden of living with cancer is 
even higher for advanced stage patients and in 
contexts of palliative care, compared to cancer 
survivors [9, 10]. Additional hindering psychoso-
cial and existential difficulties, such as loss of 
meaning, health anxiety, existential distress, and 
demoralization are present in 15–20% of cancer 
patients [11]. Psychological distress may result 
in lower survival rates and more elevated mortal-
ity rates in cancer patients [12]. In addition to 
this, patients face an additional burden as every-
day routine tasks become hard to complete and 
there is considerable compromise in health- 
related quality of life [13].

Based on the World Health Organization 
(WHO), health-related quality of life encom-
passes the mental, emotional, and physical 
domains as well as the cognitive, social, sexual, 
and spiritual functionality of the person [14]. 
Health-related quality of life focuses attention on 
quality of life that is associated with and influ-
enced by health or the absence of health [15]. 
Mental health and health-related quality of life 
are not synonymous, yet they are related. Female 
breast cancer patients who report more depres-
sive symptoms also report poorer health-related 
quality of life [16]. Specifically, the total depres-
sion score in this study was negatively correlated 
with social functioning, mental functioning, 
physical functioning, general health, gastrointes-
tinal symptoms, and the total Functional Living 
Index-Cancer [16]. Similarly, individuals with 
urgency urinary incontinence combined with 

stress urinary incontinence or urgency urinary 
incontinence plus other incontinence experience 
greater mental health difficulties and more dete-
riorated health-related quality of life [17]. 
Consistent with the aforementioned studies, 
mental health difficulties (i.e., internalizing and 
externalizing problems) are shown to be strongly 
correlated with health-related quality of life even 
in young individuals (8- to 13-year-old children) 
[18]. Given the link between mental health and 
health-related quality of life, this chapter will be 
referring to both concepts.

Psychologists who work within oncology set-
tings aim to improve the health-related quality of 
life of cancer patients and their caregivers or sig-
nificant others through their multifaceted roles in 
cancer care and via the delivery of empirically 
supported psychological interventions. Given the 
high risk of psychopathology and deteriorated 
quality of life in cancer patients, this chapter 
aims to familiarize readers with: a) the role of 
psychologists in cancer care; b) available empiri-
cally supported psychological interventions for 
improving quality of life, functionality, and vital-
ity in living in cancer patients and their support 
networks; and c) self-care practices for 
psychologists.

19.2  The Role of Psychologists 
in Cancer Care

The Council of the European Union (2008) has 
emphasized that to accomplish optimal outcomes 
in routine cancer care, “a patient-centred compre-
hensive interdisciplinary approach and optimal 
psycho-social care should be implemented,” in 
addition to “rehabilitation and post-treatment 
follow-up for all cancer patients” [19, par. 5, 
p. 2]. Also, the council has encouraged countries 
to take into consideration “the psycho-social 
needs of patients and improve the quality of life 
for cancer patients through support, rehabilita-
tion and palliative care” [19, par 19, p.  4]. 
Addressing psychological needs must be incor-
porated into the practices, policies, and standards 
of healthcare systems of all European and 
International countries, which must be designed 
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to ensure the delivery of psychological services 
to all patients who need psychological support 
[20, p. 8-9]. According to a special issue of the 
American Psychological Association, psychol-
ogy and evidence-based practice constitute 
 considerable contributions in addressing the per-
sistent needs of individuals with cancer [21]. 
Psychology is also considered as a hub science as 
it is related to many other sciences and supports 
people in learning to change unhealthy behaviors 
that can cause cancer and increase healthy behav-
iors that enhance the quality of life of individuals 
who are living with cancer or are cancer survi-
vors [21].

The role of psychologists in cancer care is 
encapsulated in the following quote by Viktor 
E. Frankl in his book Man’s Search for Meaning: 
“The meaning of life always changes, but... it 
never ceases to be . . . we can discover this mean-
ing in life in three different ways by: (1) creating 
a work or doing a deed; (2) experiencing some-
thing or encountering someone; and (3) the atti-
tude we take toward unavoidable suffering” [22, 
p.  115]. This accentuates that psychologists 
working in cancer care, through their collective 
actions, can provide support to patients, caregiv-
ers, relatives, and the interdisciplinary team they 
belong to: by helping them in establishing mean-
ing and encouraging values-based actions and 
continued living even in the course of suffering. 
According to Kasl-Godley and colleagues (2014), 
high-quality care to cancer patients can be 
achieved by adopting a palliative care viewpoint, 
within which the psychologist plays a significant 
role in helping patients and significant others 
deal with the psychosocial, spiritual, and other 
quality-of-life challenges that arise as a result of 
cancer [23].

A palliative care viewpoint denotes to the care 
that is offered at any period during the path of the 
disease, which aims to decrease physical as well 
as psycho-social-spiritual suffering, ameliorate 
quality of life, successfully manage symptoms, 
and provide holistic, interdisciplinary support 
both to the patient and relatives/significant others 
in every part of the course of the disease, irre-
spective of the stage of illness [24, 25]. 
Specialized palliative care refers to the specialist 

training specialist clinicians undertake in addi-
tion to the certification for palliative care as a 
novel medical discipline, whereas basic palliative 
care encompasses basic care and symptom con-
trol offered by individuals who are not palliative 
care specialists (i.e., oncologists, general physi-
cians who did not receive such training) [26]. It is 
preferable that such an approach to care starts 
early from the time the patient receives a diagno-
sis of a life-menacing disease such as cancer and 
can be offered simultaneously with other treat-
ments which are curative or are used to extend 
life [23]. A recent systematic review and meta- 
analysis of advanced cancer patients has demon-
strated that specialized palliative care reduces 
patients’ suffering and ameliorates satisfaction 
and health-related quality of life, including symp-
toms such as nausea, pain, fatigue, and psycho-
logical and physical functioning and to a lesser 
extent spiritual and social functioning [27]. Two 
randomized clinical trials have even demon-
strated improvement in survival [28, 29]. These 
findings accentuate the importance of incorporat-
ing specialized palliative care early in the course 
of the disease, particularly for advanced cancer 
patients. Τhe study by Temel and colleagues 
(2010) in patients with metastatic non–small-cell 
lung cancer also supports early palliative care 
provision [29]. In this study, early palliative care 
resulted in substantial ameliorations in both qual-
ity of life and mood at 12  weeks compared to 
patients who received standard care. Also, 
patients receiving early palliative care had more 
prolonged survival and experienced less aggres-
sive care at the end of life [29]. Adopting such a 
viewpoint from the beginning allows for an easier 
transition should the treatment(s) directed at the 
disease cease to be effective. The most important 
focus of a specialized palliative care approach is 
to enhance the health-related quality of life of 
cancer patients, which can positively affect the 
trajectory of the disease, aid patients and signifi-
cant others in making difficult decisions, and pro-
long life [29]. Additionally, palliative care entails 
end-of-life care, which can include referring the 
patient to a specialized hospital or hospice unit, 
and provision of support to family and significant 
others throughout the bereavement phase [30].
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Psychologists play an important role in assess-
ment and provision of psychological support for 
cancer patients and their families, in crisis inter-
vention, and as health experts in cancer care 
within an oncological multidisciplinary team. 
Psychologists working within cancer care acquire 
sufficient and necessary knowledge and expertise 
in effective psychotherapeutic approaches for 
this population and contexts. Additionally, their 
role entails managing the dynamics of the inter-
disciplinary team and conducting research and 
contributing to policy and practice guidelines. 
Health professionals working within oncology 
including psychologists may be at risk for burn-
out or stress; thus, self-care practices for psychol-
ogists are fundamental for themselves and also 
for training their co-workers in such practices. 
Specific areas of function of psychologists within 
oncology settings are discussed next.

19.2.1  Assessment, Psychological 
Support, and Therapy 
for Patients and Their Families

Psychologists devote the majority of their time in 
direct psychological support for patients and 
family members [31]. The process of care begins 
with assessment aimed at identifying the patients’ 
and their caregivers’ difficulties and needs. 
Particular attention is paid as to how cancer is 
regarded by the patient, how it has affected their 
life and well-being, changes made in health- 
related behaviors and concerns, or fears experi-
enced about the future. Subsequently, 
psychologists conduct a thorough, individualized 
functional analysis and case conceptualization. 
This case conceptualization guides the interven-
tion targets and the psychotherapeutic approach 
to be adopted for the particular patient with their 
set of needs. A characteristic of this approach is 
that the effects of intervention(s) are constantly 
assessed, and re-conceptualizations and adjust-
ments are made along the way. This dynamic 
assessment-delivery of intervention interplay is 
particularly helpful and of great importance when 
psychologists have very little time (maybe even 
just one session) with a particular patient [31].

During the assessment, ideally information is 
collected from a multitude of sources, from the 
patients directly, their families, caregivers, and 
significant others, as well as from other medical 
and health professionals. Assessments should be 
multilevel and can include the following: (a) clin-
ical interviews; (b) standardized self-report mea-
sures, such as the Hospital Anxiety and 
Depression Scale [32] and the Brief Symptoms 
Rating Scale [33]; (c) collecting information 
from various sources regarding current difficul-
ties and concerns, psychological symptoms (i.e., 
anxiety, insomnia), physical symptoms (i.e., 
pain), level of functioning, level of awareness 
about the diagnosis and disease progression, per-
ceptions of the disease, of medical therapy, of 
suffering, of the future, and of death and what the 
patient knows regarding the diagnosis [31]. 
Additional information is also gathered about 
emotional reactions, pleasurable (i.e., feeling 
grateful) and difficult feelings (i.e., helplessness) 
of patients and their families, their coping strate-
gies, their psychological flexibility and self-care 
practices, habits, and interests. It is important to 
also assess the support system of the patient, such 
as his/her relationship with relatives and caregiv-
ers, and the family’s cohesion and functioning as 
well as the ways the family responds emotionally 
(i.e., blaming the patient, self-blaming, grief) 
[31]; and the doctor-patient relationship. It is 
vital to also assess any unfinished business within 
the family, the family’s dynamics, and whether 
there are any difficulties or needs relating to chil-
dren (i.e., how to break the bad news to a child, 
separation anxiety, grief).

Furthermore, during the assessment it is 
important for psychologists to have the capacity 
to detect and distinguish normal grief and com-
plicated or prolonged grief [34]. They need to 
have knowledge regarding how to educate and 
provide support to individuals experiencing nor-
mative grief and wishing to receive therapy as 
well as provide referrals to other healthcare pro-
fessionals (i.e., psychiatrist) when complications 
like active suicidal ideation with high risk are 
detected in bereavement [35]. Feelings of help-
lessness, hopelessness, guilt or worthlessness and 
pain constitute indicators for assessing the risk of 
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suicide. Severe depressive symptoms tend to pre-
cede more severe postsurgical pain which in turn 
can exacerbate depression [36, 37]. It is pertinent 
that the psychologist can distinguish between 
passive suicidal ideation (“I wish I did not wake 
up tomorrow morning”) and active suicidal ide-
ation (“I wish I do not wake up tomorrow morn-
ing and this is how I will make it happen”) [38]. 
A death wish must not necessarily be regarded as 
a wish for euthanasia, but as an indicator of 
extreme suffering and a cry for help, which needs 
to be explored further. The psychologist must be 
able to conduct a risk assessment, including risk 
and protective factors, and make a safety plan in 
collaboration with the patient according to the 
patient’s risk level of committing suicide.

Psychologists also need to acknowledge that 
patients experience a variety of losses as a result 
of cancer and medical treatments. They experi-
ence losses in their functioning, their health (may 
even lose aspects of their body such as their hair), 
their autonomy, their role in the family, their 
hopes and desires, and losses in their sense of 
belonging and “normalcy,” which lead to feeling 
that their sense of identity is endangered [23, 39]. 
It is paramount that psychologists help patients, 
and their caregivers explore the effect and the 
meaning of expected or current losses, which can 
lead to creating new meaning [38]. New meaning 
cannot be forged and not all patients will find 
meaning in the process, yet even sharing the 
experiences of loss and feelings related to loss 
with a caring psychologist may reduce the loneli-
ness of the experience [23]. Also, it is proposed 
that psychologists also gradually learn and 
acquire sufficient experience to endure and toler-
ate the presence of a dying individual as well as 
be capable of comforting significant others, 
addressing concerns and fears and correcting 
misconceptions [23].

Psychological therapy (individual or family) 
is integrated within this assessment-therapy loop 
and is individualized and provided according to 
the needs of each patient and oriented toward 
improving functioning and quality of life. 
Psychological support or therapy can be flexibly 

offered in inpatient or outpatient settings or 
offered in homecare by psychologists working in 
synergy with other interdisciplinary team mem-
bers, such as physicians, nurses, social workers, 
and physiotherapists [40]. The assessment- 
therapy process is a continuous sequence of eval-
uating outcomes and modifying therapy 
dynamically as patient needs or context change. 
Bereavement and grief counseling can also be 
provided to family members, caregivers, and sig-
nificant others [31]. Thus, psychologists help 
patients from the outset of the first symptoms of 
a problem, to diagnosis and throughout treatment 
and recovery or the dying process, and can con-
tinue to work with bereaved significant others in 
the case of a patient’s death. For recovered 
patients, psychologists may follow up the patient 
for a period of time to help with adjustment and 
re-entry into life, the workforce, duties, etc. Fear 
of recurrence and stress around future appoint-
ments, tests, or other procedures are a common 
concern. Also, with the advent of pharmacother-
apy, numerous individuals may need to take pro-
phylactic, adjuvant, or other medication long 
term; hence, issues of adherence and managing 
side effects are also important for psychologists 
to be aware and address.

The main psychosocial concerns cancer survi-
vors encounter are anxiety and fear of cancer 
recurrence, depression, and sexual intimacy 
changes [41]. Also, cancer patients may encoun-
ter existential and spiritual distress, feelings of 
hopelessness, guilt, regret, remorse, sadness, 
grief, have questions regarding meaning, and a 
sense of unfinished business [42]. These con-
cerns tend to constitute unmet needs that impact 
heavily upon the individuals’ quality of life. It is 
paramount that psychologists address these and 
particularly fear of cancer recurrence, sexual- 
related worries, as well as spiritual and religious 
beliefs and concerns, which are discussed in the 
following section. Other unmet needs, such as 
providing culturally sensitive healthcare and 
addressing physical and/or psychological diffi-
culties cancer patients tend to refrain from report-
ing are also discussed.
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19.2.1.1  Addressing Typical Unmet 
Needs That Impact Quality 
of Life

Addressing Patients’ Fear of Cancer 
Recurrence Fear of cancer recurrence is experi-
enced by all cancer patients and it impacts quality 
of life, healthcare use of services, and adherence 
to follow-up examinations and medications [43]. 
It is the most commonly reported unmet need in 
cancer survivors [44]. Fear of cancer recurrence 
is the worry or fear of cancer returning or pro-
gressing to the same or another body part or 
organ [45]. Though it is completely normal and 
understandable to fear recurrence, moderate to 
high level of fear of cancer recurrence (clinical 
level) exists in 42% of mixed cancer diagnoses 
survivors and up to 70% in vulnerable cancer 
populations, like younger breast cancer survivors 
[46, 47]. According to a systematic review that 
included fear of cancer recurrence studies, indi-
viduals who are most vulnerable to encountering 
fear of recurrence are those who are newly diag-
nosed with cancer, younger survivors, those 
experiencing severe side effects, anxiety disor-
ders, and more elevated subjective perception of 
risk [48]. Younger individuals do not expect a 
diagnosis of cancer, and a cancer diagnosis can 
be experienced as menacing to living in line with 
important life values such as having children or 
career prospects [48]. Additionally, individuals 
who experienced past traumatic events associated 
with uncertainty and cancer (i.e., family mem-
bers dying from cancer), anxiety disorders, and 
side effects reminding them of cancer tend to be 
more vulnerable to fear of cancer recurrence 
[49]. It is important to identify cancer survivors 
who exhibit clinical levels of fear of cancer recur-
rence in order to address it and alleviate its 
adverse effects on psychological well-being [44]. 
Despite the common occurrence of fear of recur-
rence, patients exhibiting elevated levels of fear 
are not usually referred to a psychologist nor do 
they receive help in this area [44]. Psychologists 
can help make other professionals aware of fear 
of cancer recurrence and its impact on patients’ 
quality of life and train them to assess for it and 
refer for therapy to psychologists specialized in 

working with oncology patients. Psychologists 
can then design and implement fear of cancer 
recurrence empirically validated interventions.

Addressing Patients’ Sexual Concerns Sexuality  
constitutes an important indicator of health- 
related quality of life and overall health in 
cancer patients [50]. Cancer and medical/phar-
maceutical therapy can have adverse effects on 
sexual health and sexuality, resulting in various 
unfavorable physical side effects and psycho-
logical difficulties [51]. Consistent evidence 
accentuates the significance of healthcare pro-
fessionals in addressing sexual concerns and 
difficulties cancer patients encounter during 
treatment, in the follow-up, or the survivor 
phase [50, 52]. Sexual concerns and difficulties 
that cancer patients encounter include erectile 
dysfunction, lack of libido, dry ejaculation, cli-
macturia (urine leaking during orgasm), anor-
gasmia (difficulty to reach orgasm), difficulty of 
enjoying sexual activity, pain during intercourse, 
body image concerns, and feeling sexually unat-
tractive [50, 51]. Studies have demonstrated that 
sexual problems related to the medical treatment 
received due to cancer often are not discussed by 
healthcare professionals [53–56]. A recent study 
by Wazqar (2020) highlighted the importance 
of improving sexuality knowledge of healthcare 
professionals working in cancer care, by intro-
ducing continuing education programs on sexual 
health, and making resources, such as educa-
tional materials and clinical checklists available 
[50]. Beyond medical professionals, psycholo-
gists also may not receive supervised training 
on sexual health concerns and tend to rarely ask 
about sexual health [57]. Therefore, psycholo-
gists must seek relevant training and ensure that 
they assess and address sexual concerns of can-
cer patients.

Addressing Patients’ Spiritual and Religious 
Beliefs and Needs The American Society of 
Clinical Oncology (ASCO) emphasizes the 
importance of all healthcare providers offering 
spiritual care within their standard practices for 
all cancer patients [58, 59]. Psychologists play 
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an important role in addressing patients’ spiri-
tual and religious beliefs and needs. Spirituality 
entails wide-ranging humanistic concerns and 
developmental facets of an individual’s life that 
are grounded on personal values, as well as on 
personal, societal, and community needs [60], 
while religiosity alludes to the extent of par-
ticipating or adhering to practices and beliefs 
regarding a religion shared by a specific com-
munity [61]. Severe diseases like cancer have 
an impact on the individual’s mind, soul, and 
body, which inevitably elicits spiritual ques-
tions about values, relationships, and meaning 
[62]. Spiritual and religious beliefs serve as an 
important source of support, hope, and strength 
for a lot of cancer patients who are confronted 
with the ambiguity of the present and the unpre-
dictability of the future [63]. Often patients feel 
the need to bring up spiritual concerns without 
expecting spiritual answers from healthcare 
professionals, and it is crucial that healthcare 
professionals do not reply to patients’ spiritual 
concerns with dismissive or judgmental com-
ments [62]. It is recommended that a spiritual 
assessment is conducted to assess for sources of 
support, hope and strength for the patient, any 
prayer practices, means of expressing spiritual-
ity, what meaning the patient ascribes to suffer-
ing and death, the patient’s role in a religious 
neighborhood or district, and the form of reli-
gious or spiritual support the patient seeks [61, 
63]. Clinicians must assess and discuss openly 
with patients about their religious and spiritual 
beliefs and needs [61]. Some examples of ques-
tions are as follows: “Are there any spiritual or 
religious resources upon which you can draw 
to help see you through this?” “If you’re a reli-
gious person, how are things between you and 
God?” “How are things with your family and 
friends?” “Is there anyone with whom you need 
to ‘make up’?” “Is there anyone to whom you 
need to say ‘I love you’ or ‘I’m sorry’?” [61, 
p. 1387]. Healthcare professionals, as well as 
patients and their caregivers carry their personal 
values, experiences, beliefs, and biases regard-
ing spirituality and religion to each clinical 
meeting/session and to the therapeutic relation-

ship [62]. It is proposed that oncology profes-
sionals including psychologists exhibit their 
respect for patients’ and caregivers’ spiritual 
beliefs by showing that they are also engaged in 
spiritual aspects of living, as this can establish 
an ambiance of trust and reassurance enabling 
patients and their caregivers to reveal their spiri-
tual and religious needs [62]. Psychologists can 
incorporate religious or spiritual coping strate-
gies in the case formulation and treatment plan 
of cancer patients [63]. Individuals who struggle 
with spiritual concerns can also be referred to 
pastoral type care.

Providing Culturally Sensitive 
Healthcare Another unmet need is providing 
culturally sensitive healthcare. Multicultural 
competence is a skill that psychologists working 
with cancer patients and their caregivers need to 
acquire. That is, they need to be aware of the cul-
tural, religious, and spiritual beliefs and tradi-
tions of the patient, as these exert an influence on 
the patients’ and their caregivers’ understanding 
of the disease, the way they experience it, their 
preferences about the care they receive, and the 
meaning and ways of coping with death, loss, and 
dying [62, 64, 65]. Cultural factors can affect the 
discussion of certain symptoms between patients 
and healthcare professionals [38]. For instance, 
women of a specific culture may feel uncomfort-
able to discuss gynecological complaints with a 
male healthcare professional [66]. Psychologists 
need to be culturally sensitive to these matters 
(i.e., when discussing symptoms with patients of 
culturally diverse backgrounds) and also inform 
and train other professionals in providing cultur-
ally sensitive services. It is important to listen to 
and respond to the concerns of the patients in a 
sensitive manner by asking patients what they 
feel comfortable of discussing or if they touch 
upon issues of concern to patients. It is vital to 
also ask patients what language they feel com-
fortable of using, to learn more about the values 
of people from different cultural or social back-
grounds, and to respect and accept differences 
between cultures as well as within cultures (see 
also Chap. 13, this volume).
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Addressing Physical and/or Psychological 
Difficulties Patients Refrain from 
Reporting Cancer patients may avoid reporting 
physical and/or psychological difficulties for var-
ious reasons, which constitutes an unmet need 
that can adversely impact their quality of life. It is 
important for psychologists to know that often 
patients tend to refrain from reporting pain symp-
toms or underestimate symptoms due to fear that 
aggravation of symptoms may be indicative of 
disease progression [38]. They may also refrain 
from reporting their symptoms because of fear 
that the oncologist will stop medical treatment, 
they have not received care for their common 
complaints, or they think that these symptoms 
constitute unavoidable consequences of cancer 
and medical therapy [38]. Especially, older 
patients tend to be hesitant when it comes to ask-
ing questions since they may regard asking ques-
tions as rude or that it is improper to make their 
own decisions about their health [67, 68]. 
Additionally, patients and significant others may 
express reluctance in discussing psychological 
difficulties due to unpleasant experiences within 
the healthcare system that led to a loss of trust in 
the system [38]. Thus, psychologists need to be 
aware of the aforementioned and attempt to 
establish a trusting therapeutic alliance from the 
first encounter.

19.2.2  Psychologists’ Role in Cancer 
Crisis Intervention

Psychologists also play an important role in crisis 
intervention. Crisis intervention is a type of help 
that is offered when someone encounters a sud-
den, frightening, and unfavorable life event [40]. 
Cancer can constitute a crisis situation. Crisis 
situations when a psychologist is called for a 
rapid and urgent psychological support include 
the following: time of cancer diagnosis – includ-
ing biopsy and waiting period of results; when 
intrusive and anxiety provoking medical 
treatment(s) like surgery, chemotherapy, or radia-
tion is proposed by the doctor; and when there is 
cancer recurrence and persistent struggle with 
cancer, especially when it happens following an 

extended period of recovery and survivorship 
[69]. The aforementioned situations may also 
require interdisciplinary help from other profes-
sionals (i.e., nurse, social worker, physician). 
During crisis, present-focus brief interventions 
are needed, which include listening to the 
patients’ story (without force; allowing patients 
to share whatever they feel like sharing), encour-
aging the expression of emotions, and validating 
them and their experiences while aiding the 
patient in better understanding the situation. This 
approach also includes discussing concerns or 
doubts, and problem-solving solutions where 
possible. Solutions may include obtaining physi-
cian consultation, meeting with a social worker, 
discussing the risks and benefits of the decision 
to start or stop medical therapy or which type of 
therapy to receive, and discussing values-based 
actions for the near future [40].

It is pertinent to emphasize that time is a cru-
cial factor for the patients, their families, as well 
as the healthcare professionals, including the 
psychologist. A delay of a day after a crisis, may 
be beneficial in permitting reflection and coming 
to terms with the illness or medical treatment and 
gaining the patient’s and the family’s approval. 
Reacting fast after hearing about the cancer diag-
nosis or medical treatment may lead to detrimen-
tal outcomes, such as delays in medical therapy 
and missing the opportunity for prolonged sur-
vival or recovery [40]. Psychologists then can 
help balance this sense of urgency with a thor-
ough decision-making and formulation of action 
plans. It is important for the patients’ long-term 
quality of life to feel like they were the driver of 
their healthcare bus and that they chose the path 
forward.

19.2.3  Psychologists’ Role in Training 
Other Healthcare 
Professionals Regarding 
the Delivery of Bad News

Psychologists by their training may be the appro-
priate professionals to help with the delivery of 
bad news and provide training to other healthcare 
professionals on this matter. Breaking bad news 

M. Zacharia and M. Karekla



319

is a common task in everyday clinical practice for 
physicians [70] and has a strong impact on the 
quality of life of patients, families, and health 
professionals [71]. Bad news denotes any infor-
mation concerning an individual’s health that can 
negatively and severely influence the person’s 
view of his/her future [72, 73]. This entails prog-
nostic information, like a diagnosis of malig-
nancy [74], aggravation of the disease or failure 
of medical treatments to treat the cancer, and 
when the patient is dying or has died [75, 76]. 
Difficulties encountered regarding breaking bad 
news include insufficient time to address the 
emotional needs and reactions of patients and 
family members [77, 78], lack of agreement 
among healthcare professionals within the team 
[77, 79], and the content and timing of the con-
versation of disclosing difficult information and 
who it must be disclosed to [77, 80, 81].

Additionally, delivering undesired informa-
tion to patients in an appropriate manner consti-
tutes the foundation for their compliance with 
medical treatment [73], and is related to higher 
patient satisfaction and better adaption to cancer 
[82]. Patients who become aware of their physi-
cal health and the way it is progressing tend to be 
better prepared to make informed decisions, have 
a higher sense of mastery, and tend to be less 
likely to undergo unsuitable or ineffective thera-
pies [83, 84].

Breaking bad news is challenging both for 
healthcare professionals who are disclosing unfa-
vorable news as well as those receiving the bad 
news [85]. Even though breaking bad news is a 
task that doctors usually conduct, since it includes 
discussing the diagnosis about a medical condi-
tion and how it is progressing, other healthcare 
professionals also have an important role at vari-
ous time points and situations [86]. That is, 
healthcare professionals, including psychologists 
prepare patients for receiving bad news, clarify 
the information provided to patients, help patients 
make informed decisions as well as adjust to the 
implications of such bad news [87]. The process 
of disclosing difficult news is often ongoing and 
entails numerous interactions with patients. 
Unfortunately, health professionals may be ill 
equipped or untrained in how to deliver bad news 

[70]. Psychologists can train other healthcare 
professionals. Some recommendations to be 
included in such a training are the following.

The ideal setting of delivering bad news is a 
quiet room, where doctors and patients can sit 
down, without any barriers between them (i.e., an 
office desk, books, medicines) and without inter-
ruptions and time restrictions [88]. Gao (2011) 
emphasizes the importance that doctors initiate 
this discussion in a warm and caring manner, by 
asking open-ended questions, such as “What 
have you been told about your health so far?” or 
“What is your understanding of the reasons you 
did the biopsy/ultrasound/MRI?” [73]. This will 
enable the doctor to obtain an understanding of 
the patient’s perception of his/her medical situa-
tion. It is important to attend to non-verbal com-
munication, including facial expressions, hand 
gestures, eye contact, body postures (i.e., open or 
closed body posture, leaning backward or for-
ward), paralinguistic speech features, like pauses, 
rate and tone of speech, and behaviors during the 
conversation, like interruptions [89]. Prior to the 
delivery of bad news, it is vital to obtain the 
patient’s consent regarding how much informa-
tion about their health they wish to learn [88]. 
Then, it is important to provide a corresponding 
explanation of medical terms, using simple lan-
guage or metaphors that can be easily compre-
hensible to the patient [90]. It is vital to avoid 
over-prognosticating since nobody has knowl-
edge of the exact future of anybody and never use 
the phrase “At least you…” [91].

Responding with empathy to patients after the 
delivery of bad news is important [88]. When a 
patient remains silent, it may be helpful to allow 
some time for processing, make a reflective state-
ment (“Words appear to be difficult today”), and 
then ask open-ended questions regarding their 
feelings and thoughts and allow some time for 
the patient to express his/her thoughts and feel-
ings. It is important for doctors to be careful 
when using empathic statements to acknowledge 
their own sadness or other difficult emotions so 
that they do not shift the attention from the patient 
to themselves. Even when doctors discuss about 
their own feelings, they should maintain the 
focus on the patient and how the patient is feeling 
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and thinking after hearing the bad news. Doctors 
must be cautious not to make promises they can-
not keep. It is crucial, however, to sustain some 
hope, even when the only hope the doctors can 
install is that for alleviating pain, mitigating the 
side effects of medical treatment, and reassuring 
patients and family members that they will be 
supported throughout the cancer journey [91]. 
Discussing with patients regarding the treatment 
plan, sharing decision-making, and allowing time 
for patients to ask questions are also essential 
[88]. Some training programs are incorporating 
delivery of bad news in their courses (e.g., 
“SPIKES” program) [88]. This program consti-
tutes a standard framework on how to properly 
deliver unfavorable news to patients [91, 92] with 
good outcomes in health professionals’ prepared-
ness and readiness to deliver bad news [93].

19.2.4  Role of Psychologists 
in the Management 
of Dynamics Within 
the Interdisciplinary Team

An interdisciplinary team approach improves 
care for the patient and can provide support to the 
medical team when encountering challenging 
situations [94]. Psychologists, as part of the inter-
disciplinary team, cooperate with other health-
care providers to offer thorough and holistic care 
to patients, family, and significant others and also 
offer educational training and consultation to 
other professionals of the team [31, 95]. The role 
of the psychologist is to also provide support to 
other healthcare professionals within the oncol-
ogy system [96]. This includes managing team 
dynamics, like interprofessional relationships, 
communication, and collaboration as well as 
team building and conflict management skills 
[97, 98]. Experiencing conflict is an inevitable 
and typical part of an interdisciplinary team, and 
psychologists can facilitate bringing conflict to 
the surface so that it can be addressed, discussed, 
and resolved [23]. Conflict may stem from vari-
ous factors within the system, such as shortage of 
resources, stress related to the large number of 
cases, and inadequate organizational manage-

ment [23]. Conflict may be aggravated with dys-
functional team dynamics, which entail poor 
communication, unclear team responsibilities 
and roles, and deficits in team leadership [99, 
100]. When team communication is insufficient, 
patients’ family dynamics may affect the dynam-
ics of the interdisciplinary team, and vice versa, 
in a way that teams can involuntarily mirror or 
intensify conflict in the patients’ family [101]. It 
is important for the psychologist to be aware and 
identify this parallel process in order to help team 
members build a repertoire of healthy communi-
cation and model functional dynamics for the 
patient’s family.

19.2.5  Conducting Research 
and Contributing to Policy 
and Practice Guidelines

Psychologists trained in experimental and 
research methods are placed in an ideal position 
to determine research priorities within cancer 
care. Such priorities can entail assessing empiri-
cally based practices in the mental health sector 
and examining the comparative effectiveness of 
several forms of psychotherapy (i.e., individual, 
group, and family-based psychotherapy) offered 
to cancer patients and their caregivers [23] that 
focus on quality of life, functionality, and vitality 
in living. Also, conducting research facilitates the 
development of prevention programs to alleviate 
the risk of developing psychopathology and 
improve symptoms management (i.e., pain, 
fatigue) and quality of life in cancer patients. 
Other research areas that are important to exam-
ine include assessing the most ideal approaches 
to address advanced planning and illness man-
agement in palliative care with patients from 
various cultural backgrounds, gaining knowledge 
on the complex interaction among healthcare 
systems, healthcare professionals, patients, rela-
tives, and significant others, and discovering the 
most suitable approaches of educating patients 
and their caregivers regarding palliative care 
[102]. Moreover, research should assess and 
identify the most suitable practices and 
approaches to maintain and ameliorate the men-
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tal health of oncology healthcare providers as 
well as prevent the development of burnout and 
compassion fatigue [103]. Psychologists with 
expertise in various methodologies can utilize 
dynamic designs in their practice, such as idio-
graphic approaches to assessment and treatment. 
Such idiographic methodologies are a way to 
empirically approach each person served and are 
dynamic wherein assessment and treatment are 
on a continuous loop where one feeds the other 
and changes are made based on the needs and cir-
cumstances of each individual. Adopting such an 
empirical mindset allows for the psychologist to 
be able to conduct research as they practice.

Psychologists can play a crucial role in the 
formulation of policy and practice guidelines for 
cancer patients. Historically, psychologists have 
not been present at national consensus groups 
relating to cancer care and palliative care, even to 
those on developing policies and making sugges-
tions for psychological difficulties [23]. 
Psychologists’ role in the scientific community is 
to also inform about and promote quality of life 
in cancer care through lectures, publications, and 
attending conferences. Therefore, we argue that 
an important role of psychologists is to dissemi-
nate results from research to other healthcare 
professionals, researchers, patient organizations 
and policy makers, both locally and internation-
ally. Also, psychologists can advocate and pro-
mote their expertise so as to be included as 
integral members of policy development groups.

19.2.6  Knowledge and Expertise 
on Psychotherapeutic 
Approaches

Psychologists working in cancer care should also 
have the knowledge and expertise to employ 
evidence- based interventions and practices with 
strong research support that target quality of life, 
functionality, and vitality in living. Many times, 
interventions will need to be brief and targeted. 
Psychologists working in cancer care frequently 
sit with and validate patients’ and caregivers’ 
pain and suffering and focus on encouraging liv-
ing in accordance to values even in the midst of 

suffering. Kasl-Godley and colleagues (2014) 
argue that sometimes the most important inter-
vention is to observe and hold the suffering and 
pain of an individual, validate his/her feelings 
and experience, as well as the person’s humanity, 
one that is full of failure, mistakes, doubts, kind-
ness, resilience, and of important value to other 
people [23]. Additionally, it is important for psy-
chologists to have knowledge and expertise in 
psychological treatments that effectively address 
psychological and physical challenges of living 
with a chronic life-threatening disease. A promis-
ing psychological intervention within the cancer 
domain that takes into account all the aforemen-
tioned is Acceptance and Commitment Therapy 
(ACT) [104], which we will discuss in more 
detail below.

In this section, we discussed the multifaceted 
roles of psychologists in cancer care. We will 
next discuss different forms of psychological 
interventions that have shown empirical support 
for use within oncology settings.

19.3  Psychological Interventions 
Applied in Cancer Care

Psychological interventions that have demon-
strated support for use in cancer care stem from 
behavioral and cognitive-behavioral traditions. 
We will present these, with an emphasis on con-
temporary approaches (also called third-wave 
approaches), such as Mindfulness-Based 
Therapies and Acceptance and Commitment 
Therapy.

19.3.1  Cognitive Behavioral Therapy

Cognitive Behavioral Therapy (CBT) is a psy-
chological intervention with demonstrated 
empirical support in alleviating distress and ame-
liorating the quality of life of cancer patients 
[105]. According to Beck (1993), psychological 
difficulties stem from inaccurate and distorted 
thinking patterns [106]. The aim of CBT is to 
identify the individual’s cognitive distortions and 
irrational thinking which aggravates his/her abil-
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ity to deal with stressful events in life and then 
challenge these distorted beliefs and Negative 
Automatic Thoughts (NATs), taking into account 
contradictory evidence from the environment. 
This process is purported to result in better mood 
and alleviation of psychological symptoms, such 
as anxiety, fear, and distress [107, 108].

CBT entails self-monitoring of thoughts, feel-
ings, and behaviors, for example via the use of a 
diary, learning to examine the validity of thoughts 
and performing behavioral experiments to test 
them and practice the coping skills learned [109]. 
Cancer patients are provided with psychoeduca-
tion about how thoughts influence emotions and 
learn how to identify NATs and thinking errors, 
such as all or nothing thinking, selective atten-
tion, overgeneralization, negative predictions, 
and disqualifying the positive. Cognitive restruc-
turing is utilized [110], in which patients learn to 
identify, assess, and modify faulty beliefs, cogni-
tions, and evaluations regarded as responsible for 
their psychological distress [111–113]. With the 
occurrence of cancer, individuals’ daily activities 
and typical routines are disrupted; thus, activity 
scheduling with the use of, for example, a diary 
sheet is employed in order to integrate back nor-
mal routines into their lives [110]. Patients are 
also taught to use the technique of distraction or 
“thought stopping,” when encountering unpleas-
ant and difficult thoughts [110]. Behavioral tech-
niques are also employed and patients are 
encouraged to change their actions and routines, 
and these in turn will help them deal with the 
NATs and improve their quality of life [110]. 
CBT can be delivered through an individual or 
group format [114, 115].

A meta-analysis assessing the efficacy of CBT 
in 10 randomized clinical trials of 1939 breast 
cancer survivors and patients showed that at post- 
treatment, CBT had statistically medium-size 
effects on quality of life and large effect sizes for 
depression [116]. A recent meta-analysis, which 
incorporated data from eight studies to examine 
the effectiveness of CBT on depression, anxiety, 
and quality of life in early-stage breast cancer 
patients reported that patients who received CBT 
exhibited moderate ameliorations with regard to 
anxiety [117]. Nevertheless, no significant 

improvements in depression and quality of life 
were exhibited in patients receiving CBT within 
or after 4 months of therapy [117]. Another meta- 
analysis that included six studies showed that 
CBT did not significantly improve quality of life 
in breast cancer survivors (standardized mean 
difference = −0.016, 95% CI = −0.898 to 0.866, 
p = 0.972) [118].

Even though CBT is considered an empiri-
cally supported intervention for psychological 
disorders, most meta-analyses have failed to sup-
port its use to ameliorate quality of life in the 
long term within cancer care. However, there are 
limited studies that examine CBT across different 
settings and cancer diagnoses, with most studies 
examining the efficacy or effectiveness of CBT 
on the quality of life of females with breast can-
cer and with most studies not including long-term 
follow-ups. Thus, more research is needed, 
including other cancer types and more long-term 
follow-ups in order to be able to definitively rec-
ommend this kind of intervention more widely.

19.3.2  Mindfulness-Based 
Interventions

The most commonly utilized mindfulness 
approaches in cancer care currently are 
Mindfulness-Based Stress Reduction (MBSR) 
and Mindfulness-Based Cognitive Therapy 
(MBCT) [119]. Both MBSR and MBCT [120] 
interventions aim for self-regulation of the atten-
tion of present moment, as well as openness to 
and acceptance of the moment-to-moment expe-
rience [121]. MBSR was developed to assist indi-
viduals suffering from chronic health conditions, 
who did not show improvements in physical 
symptomatology with the standard medical care; 
with early work concentrating on chronic pain 
[122]. Rather than aiming to alleviate pain, 
MBSR aims to cultivate self-regulation through 
mindfulness. Based on this perspective, mindful-
ness is “paying attention in a particular way; on 
purpose, in the present moment, and non- 
judgmentally” [123, p. 4]. Suffering is alleviated 
as a result of holding a neutral, open awareness, 
permitting acceptance of thoughts and emotions 
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related to pain and pain sensations, without strug-
gling with pain or ruminating about pain [123].

Mindfulness practices incorporated in MBSR 
entail formal meditation and informal practices, 
which encompasses becoming consciously aware 
while performing everyday activities [124]. 
Mindfulness meditation exercises such as “the 
body scan” encourages the individual to focus on 
the sensations experienced in a body part(s) and 
can be helpful for patients who experience bodily 
difficulties, such as females who underwent mas-
tectomy or experience pain. Sitting meditation 
entails augmented awareness of the body, train-
ing the attention “muscle” by repeatedly return-
ing to following the breath, and becoming 
increasingly aware of the thoughts that come to 
mind and learning that they are not their thoughts. 
Examples of informal mindfulness include mind-
ful walking, mindful eating, mindful brushing of 
teeth, mindful bathing, and performing any daily 
task with conscious awareness [124].

MBCT, which combines CBT principles with 
those of MBSR, was developed to improve 
relapse prevention of depression [125, 126]. The 
MBCT mechanisms incorporate awareness and 
acceptance of the present moment so that patients 
learn to relate in a different way to their thoughts, 
feelings, and actions and disrupt key mechanisms 
that contribute to mood-related difficulties. 
MBCT varies from MBSR, as it focuses more 
explicitly on thoughts and the association 
between thoughts and mood [127]. MBCT is 
applicable for individuals facing stressful life 
situations like cancer, who tend to ruminate about 
the meaning and the causes of the disease, con-
tributing to increased distress [127]. Even though 
MBSR and MBCT were developed as group 
interventions, the skills taught in these approaches 
can be applied in individual Mindfulness-Based 
Therapy with equivalent positive impact [124].

Findings regarding the empirical evidence of 
Mindfulness-Based Interventions on the quality 
of life of cancer patients appear to be promising. 
A randomized clinical trial of 229 females with 
stage 0 to III breast cancer following surgery, 
chemotherapy, and radiotherapy demonstrated 
superiority in MBSR ameliorated mood, breast- 
and endocrine-related quality of life, and well- 

being compared to standard care [128]. These 
findings persisted at the 3-month follow-up. 
Another RCT compared the efficacy of a group 
MBSR with a group supportive-expressive group 
therapy (SET) and a 1-day stress management 
control condition in 271 distressed female breast 
cancer survivors of stages I to III [129]. Results 
showed that MBSR was superior for alleviating 
symptoms of stress and ameliorating social sup-
port and overall quality of life in female breast 
cancer survivors at post-treatment [129]. 
Similarly, a meta-analysis examining the empiri-
cal support for MBSR and MBCT in female 
breast cancer patients demonstrated statistically 
significant short-term effects of MBSR and 
MBCT compared to usual care on health-related 
quality of life, sleep, fatigue, depression, and 
anxiety, with small effect sizes [130]. These 
small effect sizes were sustained and were statis-
tically significant only for depression and anxiety 
up to 6 months after the interventions and only 
for anxiety up to 12  months after the interven-
tions [130]. Consistently, a recent Cochrane sys-
tematic review that assessed the effect of MBSR 
on quality of life in the short term (at post- 
treatment), up to the 6-month follow-up, and in 
the long term (up to 24  months follow-up) in 
women with breast cancer demonstrated that 
MBSR showed small improvements in quality of 
life at post-treatment but really small or no differ-
ences at the 6-month and 2-year follow-up peri-
ods [131]. Collectively, these findings show that 
Mindfulness-Based Interventions are promising 
in improving the quality of life of women with 
breast cancer in the short term, yet do not demon-
strate sustainability in the long run. However, 
these findings focus solely on breast cancer 
patients and have not been examined for other 
cancer types. Future research must include other 
oncology populations as well, in addition to more 
long-term follow-ups to reach more definite con-
clusions regarding the long-term effectiveness of 
Mindfulness-Based Interventions on cancer 
patients’ quality of life.

It is important to note that MBSR and MBCT 
require patients to complete homework, which is 
quite extensive [e.g., 45 minutes of home-based 
mindfulness for six times per week; 122, 132]. 
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Fashler, Weinrib, Azam, and Katz (2018) accen-
tuate that this time commitment can be quite 
demanding for cancer patients who may find it 
difficult to complete homework in combination 
with the high burden of symptoms encountered 
and demands of cancer therapy [133]. 
Additionally, Fashler and colleagues (2018) 
emphasize that cognitive restructuring, which is 
incorporated in CBT, may not be appropriate for 
cancer patients whose cognitions about medical 
therapy, prognosis, and losses in valued life 
directions (i.e., interpersonal relationships, work 
environment) may not be distorted and may be 
realistic [133]. For instance, a cancer patient may 
have the thought “my family will be devastated 
when they hear about the diagnosis” or “I may 
die” [133]. This worry concerning whether 
aspects of CBT are consistent with the experi-
ences of cancer patients has partly contributed in 
the growing interest in alternative approaches, 
such as acceptance-based interventions [119, 
134], which will be discussed below.

19.3.3  Acceptance and Commitment 
Therapy

A third-wave CBT intervention that incorporates 
mindfulness and presents solutions to the draw-
backs of the aforementioned approaches is 
Acceptance and Commitment Therapy (ACT) 
[104]. ACT is rooted in functional contextualism 
and purports a different mechanism of behavioral 
change, that of psychological flexibility in the 
face of difficult thoughts, emotions, and life cir-
cumstances [135]. Thus, the aim in ACT is a 
change in the relation with one’s difficult emo-
tions and thoughts instead of a modification of 
the content of what our minds produce [104].

Why ACT Might Be Helpful for Cancer Care?
There are several reasons that Acceptance and 
Commitment Therapy (ACT) constitutes a prom-
ising psychological approach in cancer care. 
Many researchers have emphasized that ACT can 
be particularly helpful in ameliorating the quality 
of life of individuals with long-term conditions, 
including cancer [136, 137]. ACT’s aims appear 

to coincide with the difficulties encountered by 
cancer patients [136, 138]. Specifically, this 
approach accentuates that suffering constitutes a 
normal human experience [139]. Experiencing 
distress and a plethora of other emotions and 
thoughts as a result of a cancer diagnosis and 
medical therapy is a usual and expected response 
[138]. Additionally, living with cancer may elicit 
existential concerns in cancer patients, such as 
reflecting on mortality, on their identity as a per-
son and their purpose as well as spirituality and 
religiosity at several phases of the cancer journey, 
including diagnosis, medical therapy and 
throughout the end of life [140–142]. Addressing 
patients’ values (i.e., religiosity, spirituality, close 
interpersonal relationships) in the psychothera-
peutic setting in cancer care is vital [63, 143]. 
ACT is a therapeutic approach that attends to 
what is meaningful to the individual – their per-
sonal values and goals in life [104]. It helps the 
individual discover meaning in their life and 
experiences which aids the person to achieve the 
best quality of life possible under the 
circumstances.

Contrary to symptom-reductive traditional 
CBT, which aims to change the frequency, form, 
and content of difficult thoughts, ACT aims to 
change the individual’s relationship with his/her 
thoughts and thus reduce their behavioral impact 
[144]. The focus in ACT work in oncology is on 
validating the persons’ experience (be it patients, 
caregivers, health professionals, etc.) and aiding 
the person to acknowledge scary thoughts and 
feelings as just normal internal experiences and 
to choose to live in the present in accordance with 
their values [145]. ACT helps individuals to rec-
ognize that they are not their disease or the things 
they are struggling with (a concept called self-as- 
context) and no matter what our minds produce 
or what we are going through, we always have a 
choice as to how we behave and act toward others 
and ourselves. Patients may not have a choice as 
to whether they will experience physical or psy-
chological symptoms, but they do have a choice 
as to whether they choose valued-based actions 
that can improve their quality of life [145]. 
Although ACT does not directly aim for psycho-
logical symptom reduction, empirical evidence 
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has demonstrated that alleviation of such symp-
toms occurs as a result of actively engaging in 
valued life directions and enhancing acceptance 
of challenging internal experiences, such as dif-
ficult thoughts, emotions, and physical sensations 
[146, 147].

Theoretical Framework of ACT
ACT is based on behavioral psychology and is 
rooted in functional contextualism and Relational 
Frame Theory and aims to aid individuals in 
becoming psychologically flexible [104]. 
Psychological flexibility is conceptualized as 
“the ability to contact the present moment more 
fully as a conscious human being, and to change 
or persist in behavior when doing so serves val-
ued ends” [148, p. 8]. Its inverse, psychological 
inflexibility, is considered as the primary cause of 
psychopathology and suffering [148]. 
Psychological flexibility is cultivated via six core 
processes or skills that are interrelated and 
together produce the Psychological Flexibility 
Model: acceptance (vs. experiential avoidance), 
cognitive defusion (vs. cognitive fusion), contact 
with the present moment (vs. dominance of the 
conceptualized past and future), self as context 
(vs. attachment to a conceptualized self), values 
clarification (vs. confusion about what is impor-
tant for the person), and committed action (vs. 
inaction, impulsivity, or persistent avoidant 
behaving) [104]. These six interrelated skills are 
the mechanisms of change through which ACT 
exerts its impact [149].

ACT focuses on alleviating experiential avoid-
ance, which is the person’s unwillingness to stay 
in contact with particular private experiences 
(e.g., feelings, thoughts, memories, and bodily 
sensations) and his/her attempts to modify the 
form or frequency of these private events [150]. 
Experiential avoidance strategies can generate a 
short-term positive affect, such as feeling relieved 
from distress, yet will lead to the avoided event 
reappearing more strongly [151] as well as aug-
mented distress and greater dysfunction [152]. 
Conversely, the willingness to make room for and 
experience difficult thoughts, emotions, and 
physical sensations in the service of one’s values 
is considered as the “antidote to experiential 

avoidance” [152, p. 547]. Often cancer patients 
are encouraged to adopt a fighting spirit attitude 
(i.e., think positive and that everything will turn 
out to be just fine) which is impossible to achieve 
and entails avoidance of emotions, such as fear, 
anxiety, and hopelessness. In ACT, individuals 
recognize that it is normal and logical to feel 
whatever they are feeling and that fighting their 
feelings may create more suffering. They are thus 
directed at accepting their current situation, 
including their thoughts and feelings, and focus-
ing on value-driven activities, small things or acts 
they can do at the moment.

Cognitive fusion is “the tendency for behavior 
to be overly regulated and influenced by cogni-
tion” [153, p. 84]. For example, a cancer patient 
who is obese may be fused with the thought that 
he/she has caused his/her cancer and ruminate 
concerning the unhealthy lifestyle choices he/she 
has made, which can lead to experiencing more 
psychological distress. With cognitive defusion 
techniques, the individual learns to observe 
thoughts from a distance so as to gradually under-
stand that they are not facts, they do not rule 
behavior, and see them for what they are – just 
thoughts (words produced by our minds) and not 
literal truths [154].

Contact with the present moment diminishes 
as a result of experiential avoidance and cogni-
tive fusion, since it is believed that being aware of 
the present moment brings up painful emotions 
and thoughts [148]. However, individuals often 
get lost in the past (e.g., how things used to be, 
how they were able to do things that they are not 
able to do now) or in the future (e.g., fearing that 
they may not be able to do things they wanted to 
do). When individuals live in the past or the 
future, they miss out any opportunity they have in 
the present to be able to do things that matter to 
them. By employing mindfulness training (simi-
lar to mindfulness practices discussed above), 
ACT promotes present moment awareness of 
both external events (utilizing the senses) and 
inner private events, such as emotions, body sen-
sations, and thoughts [148]. The focus is on doing 
now what is of value to them, seeking vitality and 
importance in the now, however small or insig-
nificant it may have seemed in the past. For 
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example, a person may focus on having meaning-
ful conversations with his/her children now and 
talk about things that in the past may have been 
left unsaid or were waiting for the “perfect” 
moment to be able to say them. If for a patient it 
is important to visit the beach, they can do so now 
and not sit around waiting for the cancer to pass 
or treatments to end or until they feel better. 
Engaging in life now provides vitality and 
improves quality of living.

When an individual is stuck/ “fused” with 
attributes, such as “I am a cancer patient,” the 
manner in which he/she views himself/herself 
becomes narrow (“self as content”) [155]. That 
is, they may start to embrace the sick role and 
avoid doing things because of their condition. 
According to ACT, the self is “a context or arena 
for experience” (self-as-context) [155, p.  19]. 
Cancer patients are encouraged to develop a sta-
ble sense of self as observers (view the self as an 
arena of experiences), and not solely focus on the 
specific experience they have at that moment (“I 
am more than the disease”) [155]. ACT encour-
ages being consistently aware of present feelings, 
thoughts, and other private events (process) and 
notice that such private experiences are distinct 
from the experiencing self (context) [148]. For 
example, a cancer patient may have a decreased 
awareness of himself/herself as a whole and only 
see the self as his/her thoughts (“I am broken”) 
and problems (“I am a cancer patient and nothing 
else”). These experiences restrict other facets of 
the self and may get in the way of “I am also a 
loving mother” or “I am a caring friend.” By cul-
tivating self-as-context, the individual recognizes 
that being a cancer patient is one aspect of their 
experience and does not define who they are. 
This gives them the power to be able to choose 
who they want to be and how they want to live 
even if they have cancer as an experience.

Values constitute long-term desired qualities 
of life [148], such as pursuing things that are 
meaningful for the individual (e.g., relationships, 
health, career, work) [152]. Cancer patients are 
helped to come to contact with their own values 
[63, 133]. When emphasis is placed on goals like 
feeling or looking good or being right, cancer 
patients may lose contact with what they find 

meaningful in life. They may act not based on 
what is meaningful for them, but in the service of 
what their minds are telling them [148]. When 
the patient lacks clarity of values, he/she loses 
contact with what he/she seeks in life [63, 148] 
and may fail to take essential steps that will pro-
vide meaning to their life now and empower them 
that they are able to still choose and do things of 
importance [152]. For example, a patient may 
avoid social interactions with friends or avoid 
experiences which can result in a romantic rela-
tionship, even though having close interpersonal 
relationships constitutes a very important value. 
In ACT, patients are encouraged to set short-term 
achievable goals/committed actions in line with 
personal values. Examples can include “I will 
walk for fifteen minutes per day, as I value being 
healthy” or “I will play one game with my child 
in the service of being a giving parent” [63, 145]. 
Thus, ACT focuses on cultivating commitment to 
pursue things in life that are in line with identi-
fied hopes and values, which leads to individuals 
experiencing vitality in the presence of cancer.

Another aspect that is targeted through ACT is 
self-compassion. Self-compassion consists of 
three key components: kindness (being under-
standing and warm toward oneself), a sense of 
common humanity (we are not alone in our suf-
fering), and mindfulness (being mindful of 
moments of suffering or painful thoughts and 
emotions and view them as they are without 
avoiding them) [156]. These components are 
interrelated and interact to generate a self- 
compassionate mindset. Self-compassion is culti-
vated by promoting nonjudgmental observation 
of critical self-cognitions via strengthening self- 
acceptance and observer perspective taking [157, 
158]. Self-compassion involves offering to the 
self the same level of love, understanding, care, 
and compassion that we would offer to someone 
else. Being self-compassionate allows the person 
to provide for themselves things that we may 
usually expect others to give us and feel disap-
pointed when we do not receive them. It also 
empowers the person to recognize that they are 
doing the best they can under the circumstances 
and again instead of blaming or fighting with the 
self, the person can choose to do things that give 
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them meaning including self-care (e.g., getting a 
massage, painting one’s nails, listening to favor-
ite music).

An imperative role of the ACT approach is 
workability, which helps individuals understand 
whether their behaviors are working in relation to 
effectively reaching a resolution to a difficulty 
and progressing toward valued life areas [104]. 
For example, in the case of cancer, the therapist 
may nonjudgmentally ask the patient if exces-
sively using painkillers or staying in bed (avoid-
ance strategies) are working in the long term in 
reducing pain and examine the costs of employ-
ing these strategies in the long term on valued life 
directions. The identification of unworkable 
behavioral patterns that may offer short-term 
relief can help in facilitating behavioral modifica-
tions that are in line with long-term valued life 
areas [104]. ACT, as the word denotes, ultimately 
aims to mobilize the person to take action in their 
life however small that may be, as long as it is in 
the direction of their valued living path.

Empirical Research: Efficacy of ACT in 
Improving Quality of Life in Cancer Care
Empirical evidence provides promising findings 
for the use of ACT in cancer care. A methodolog-
ically robust RCT was conducted in 47 late-stage 
(Stage III or IV) ovarian cancer patients [159]. 
ACT was compared to Treatment as Usual (TAU), 
and patients received 12 individual sessions. 
Both conditions demonstrated ameliorated qual-
ity of life and mood at the end of treatment. Those 
receiving ACT demonstrated significantly higher 
improvements in depression, anxiety, distress, 
and quality of life compared to the TAU at post- 
treatment. Importantly, treatment outcomes were 
found to be mediated via ACTs’ proposed mech-
anisms of action. Another study of 45 patients 
with mixed cancer severity and cancer type that 
incorporated 9 individual 45-minute ACT-based 
sessions [160] showed significant improvements 
in distress, mood, and quality of life at post- 
treatment. These positive effects were maintained 
at the 3-month follow-up. There were large effect 
sizes for mood and distress (>.80), and medium 
for quality of life (.50).

A small RCT compared ACT with Cognitive 
Therapy (CT) on changes in depression, anxiety, 
and quality of life in women with breast cancer 
[161]. Six women received ACT (focus on accep-
tance strategies) while six women were adminis-
tered CT (focus on cognitive control strategies). 
Each intervention consisted of a total of eight 
sessions (3 individual and 5 group sessions). 
Findings demonstrated that the ACT showed 
greater and long-term effects (up to 12-month 
follow-up) compared to CT, with reductions in 
depression, anxiety, and enhancements in quality 
of life. Collectively, the findings discussed dem-
onstrate ACT to be effective in improving the 
quality of life of cancer patients. These findings 
provide preliminary support for the use of ACT in 
cancer populations, particularly ovarian and 
breast cancer.

19.4  Self-Care, Self-Reflection, 
and Personal Development

Often psychologists report needing around 
6 months to 1 year to adjust to working in cancer 
care [31]. Internal challenges that psychologists 
deal with include thoughts and doubts about their 
professional capacities of providing care, anxiety 
about their professional role and self-identity, 
and wondering about the meaning and value of 
life. Observing and responding to patients’ suf-
fering may elicit feelings of helplessness in psy-
chologists in addition to lack of confidence in 
their ability to provide care and wondering if they 
can really provide help to patients and their care-
givers [31].

Working with cancer, caring for patients’ 
physical and psychological pain and suffering, 
constitutes one of the most meaningful and at the 
same time overwhelming experiences in a psy-
chologist’s professional life. Dealing with loss 
and death is an everyday challenge for healthcare 
professionals working in oncology settings. This 
kind of work carries a heavy emotional burden, 
and simultaneously has an existential impact 
upon the self which enriches psychologists’ life, 
encouraging the professional to reprioritize 
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important values and act on them, leading to 
change and growth [96].

Offering services within cancer care must not 
be accomplished at the expense of psycholo-
gists’ own quality of life [162]. According to 
Breen and colleagues (2013), healthcare profes-
sionals, including psychologists who work in 
high- suffering settings like cancer and palliative 
care, are susceptible to burnout, occupational 
stress, and secondary trauma [162]. Self-care 
practices for psychologists working in cancer 
care are particularly important in order to main-
tain their well-being and quality of life [96]. 
Psychologists can receive this training during 
their clinical practice [162]. Psychologists can 
cope with internal challenges when they are pas-
sionate about working in the cancer field, show 
willingness to become involved in this work and 
willingness to self-reflect, and know how to put 
boundaries relating to professional life and pri-
vate life [31]. Also, the professional ability of 
psychologists working in oncology settings can 
be ameliorated through participation in a peer 
support group, having supervision and continu-
ing self-education [31].

Although most clinicians recognize the impor-
tance of self-care, it is often hard to practice it 
[163]. Many clinicians may feel the need or 
believe that they are expected to act as a container 
for others’ difficult emotions without becoming 
affected themselves [96]. Psychologists working 
in cancer care are also humans and are allowed to 
have feelings. Experiencing difficult feelings 
does not constitute an indication that psycholo-
gists are weak individuals or that they cannot per-
form their work. Often, there is the tendency to 
fight or control symptoms and internal states, and 
this struggle with thoughts, emotions, and physi-
cal sensations (i.e., pain) may result in suffering 
and dysfunction [135, 145]. It may be helpful to 
adopt an ACT-based stance to ourselves as we 
would with our patients and open up, make room, 
and acknowledge difficult thoughts, emotions, 
and physical sensations, instead of fighting them 
or trying to control them [104]. Although exert-
ing control on emotions and thoughts is not effec-
tive and may lead to more suffering in the long 
term, healthcare professionals can control their 

behavior, that is their actions [104]. In the search 
for beneficial strategies, it could be useful for 
healthcare professionals to ask themselves what 
they would offer someone else if he/she was in 
their place, and then proceed to give that to them-
selves. This is being compassionate with 
oneself.

Self-compassion practices in healthcare pro-
fessionals (similar to those offered for cancer 
patients) increase their ability to regulate emo-
tions and may prevent fatigue and burnout 
[164], reduce stress, and ameliorate patient care 
and personnel well-being [165]. Healthcare 
professionals, including psychologists, may use 
self- compassion practices, such as kind self-
talk with a warm and caring inner voice (i.e., 
“this is a moment of suffering”) and kind self-
touch [i.e., place their hand (physically or met-
aphorically)] on top of a painful feeling/
sensation on their body and mentally send some 
care and warmth [166]. Other self-care prac-
tices include mindfulness exercises, grounding 
and connecting oneself to the body (i.e., slow 
deep breathing, stretching arms and neck, 
slowly pressing your fingertips together) [167], 
defusing from difficult thoughts and feelings, 
and investing in meaningful values- based 
activities.

19.5  Conclusion

Psychologists play a fundamental role in the 
assessment and the provision of psychological 
support for cancer patients and their families, 
in crisis intervention, in training other health-
care providers on breaking bad news, and in 
delivering effective psychotherapeutic 
approaches for this population that target qual-
ity of life. Their role also includes managing 
the dynamics in the interdisciplinary team and 
conducting research and contributing to policy 
and practice guidelines. Psychologists provide 
support to patients from the first signs of a 
problem to diagnosis, throughout medical ther-
apy and recovery or the dying process, and to 
bereaved significant others following a 
patient’s death.
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Contemporary psychological interventions 
such as CBT and Third-Wave Cognitive 
Behavioral Therapies (particularly Mindfulness- 
Based Interventions and ACT) appear to be 
promising in improving the quality of life of 
cancer patients. The findings have shown that 
CBT and Mindfulness-Based Interventions are 
promising in improving the quality of life of 
women with breast cancer in the short term, yet 
do not demonstrate sustainability in the long 
term. Additionally, findings provide preliminary 
support for the use of ACT in cancer popula-
tions in ameliorating the quality of life of cancer 
patients both in the short term and in the long 
term. Future research must include various can-
cer populations as well and more long-term fol-
low-ups to reach more definite conclusions 
concerning the long- term effectiveness of these 
approaches on cancer patients’ quality of life.

Self-care practices for psychologists working 
in cancer care are pertinent in order to be able to 
effectively promote the quality of life of cancer 
patients, their family members, and significant 
others. Improvement in the care of patients suf-
fering from serious diseases like cancer should 
include the entire person. It is of paramount 
importance that all healthcare professionals, 
including psychologists, social workers, physi-
cians, nurses, and physiotherapists, remember 
that patients with cancer are not just patients, 
they are human beings.

19.6  Questions That Can Be Used 
for Learning/Testing

• What is the role of psychologists in cancer 
care? Discuss and elaborate.

• Which are the most common unmet needs of 
cancer patients? Discuss and elaborate.

• Which individuals are most vulnerable to 
encountering fear of cancer recurrence?

• Which are important components for health-
care professionals to take into consideration 
when breaking bad news?

• Which behaviorally based psychological 
approaches have shown effectiveness in 

improving the quality of life of cancer 
patients? Discuss.

• Why Acceptance and Commitment Therapy 
might be helpful for cancer care?

• Why self-care is vital for psychologists work-
ing in oncology settings? Which are some 
self-care practices recommended for 
psychologists?

19.7  A Topic for Discussion That 
Can Be Used in Teaching

• The roles of psychologists in cancer care
• What is a promising intervention for cancer 

care and what are its tenets?
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19.9  Research in Context

A recent important paper that takes into 
consideration the substantial burden of 
individuals with chronic diseases, such as 
cancer, on their quality of life is the manu-
script by Karekla et al. (2019) that focuses 
on providing recommendations for digital 
interventions to ameliorate adherence and 
engagement in chronic illness sufferers 
[168]. An emerging need for providing 
home-based psychological services to this 
population exists due to difficulties, 
including mobility, access, waiting time, 
and transportation. Digital interventions 
may address this need by providing psy-
chological services to improve their qual-
ity of life. It may be particularly useful to 
employ digital interventions in cancer 
care, even as an adjunct to face to face 
therapy. Karekla and colleagues (2019) 
provide 10 recommendations grouped 
within four dimensions for the implemen-
tation of best practices in developing digi-
tal interventions with the aim to engage 
and help chronic patients adhere and 
engage with the provided interventions 
[168]. These recommendations emphasize 
that the first step is a priori theoretical 
planning. This planning should involve 
considerations of adherence and engage-
ment for the specific target problem (e.g., 
quality of life in cancer patients) utilizing 
a digital theory- driven approach such as 
persuasive technology and gamification 
theories. Interventions should also be 
based on theory- driven empirically sup-
ported psychological interventions for the 
specific problem to be addressed [such as 
Acceptance and Commitment Therapy 
which demonstrated strong empirical sup-
port for pain management; 169]. A priori 
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brief ACT-based intervention for both 
depression and physical pain (6 sessions) 
compared to a waitlist control on various 
outcomes, such as quality of life, physical 
pain, and psychological symptoms 
(depression, anxiety) in women with breast 
cancer [170].

planning should also consider ethical 
issues that relate to the specific problem 
and the digitalization of assessment and 
interventions and how these will be 
addressed should they arise (e.g., how to 
deal with a suicidal client) [168]. Another 
recommendation is to incorporate princi-
ples of positive reinforcement through fea-
tures that consist of rewards (i.e., budges, 
visual trophies), praise (i.e., words, sounds, 
images), suggestions (i.e., for promoting 
sleep hygiene), liking (i.e., aesthetically 
appealing system), similarity (i.e., observ-
ing somebody they regard similar to them 
behaving in a certain way) and social role 
(i.e., a virtual character presented as a co- 
traveler and a healthcare specialist). 
Human interaction, such as getting a per-
mission to electronically interact (i.e., pro-
viding encouragement, tailored feedback) 
with patients, is also encouraged. 
Adherence to digital interventions may be 
improved by frequent updates of new con-
tent, including prompts that inform about 
updates. Another recommendation is that 
digital interventions be also tailored to the 
population’s needs and user characteristics 
(i.e., gender, duration and severity of can-
cer, quality of relationship with partner, 
and perceived social support). Assessment 
of patients’ computer literacy and subse-
quent provision of easy tutorials and tech-
nical assistance based on their needs may 
be beneficial, in addition to setting clear 
expectations and simple instructions. 
Finally, utilizing web-metrics to measure 
inactivity is suggested as this may be help-
ful in using prompts to motivate patients to 
reengage [168]. One program currently 
being developed based on these recom-
mendations is the I-CAN-ACT project [(A 
Brief Intervention for female breast 
CANcer based on Acceptance and 
Commitment Therapy (I-CAN-ACT)]. 
This project aims to examine in a random-
ized clinical trial (RCT) the efficacy of a 
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20.1  Introduction

The nature of healthcare is constantly evolving. 
Healthcare systems historically focused on the 
prevention and treatment of infectious diseases 
are increasingly engaged with the management 
of chronic long-term conditions such as heart dis-
ease and diabetes which are resource intensive 
[1].

There has also been a gradual shift from a bio-
medical model to a bio-psychosocial model of 
care [2–4]. The traditional biomedical model 
focused mainly on the biological basis (patho-
physiology) of disease with the clinician as the 
major player in the provision of care, while the 
patient has little or no say [2, 5]. Conversely, the 
bio-psychosocial model considers the intricate 
relationships between biological, psychological, 
and social factors that influence health, disease, 
and healthcare delivery [5].

The bio-psychosocial model of healthcare 
underpins the concept of ‘patient-centred 
approach’ or ‘person-centred care’ which is a 
broad, emerging, and evolving healthcare concept 
that encompasses and focuses on the various prin-
ciples of care, support, and treatment that matter 
most to individual patients [2]. The Institute of 
Medicine (IOM) acknowledged patient-centred 
care as one of the aims for healthcare systems and 
defined it as “care that is respectful of and respon-
sive to individual patient preferences, needs, and 
values….that ensures that patient values guide all 
clinical decisions” [4].

Understanding and capturing the patient per-
spective is therefore vital for the delivery of high- 
quality patient-centred healthcare. The systematic 
collection of patient-reported outcomes (PROs) 

through the administration of appropriate patient- 
reported outcome measures (PROMs) and the 
utilisation of these data can be used to assess and 
drive improvements in quality of healthcare.

This chapter explores the role of PROs in the 
evaluation and improvement of healthcare ser-
vices. Specifically, the chapter will enable read-
ers to (a) understand the need to evaluate quality 
in healthcare and the potential role for PROs; (b) 
understand the benefits of using aggregate and 
patient-level PRO data in the improvement of 
healthcare in routine clinical practice; (c) appre-
ciate the barriers that may be encountered when 
using PROs in routine clinical practice; (d) and 
appreciate the need for an integrated approach to 
healthcare.

20.2  Quality in Healthcare

Quality in healthcare may be defined as “an opti-
mal balance between realised possibilities and 
reference normative frameworks” [6, 7]. Realised 
possibilities may include actual care provided, 
health, disabilities, mortality, patient experi-
ences, or facilities, while reference normative 
frameworks may refer to professional standards, 
guidelines, patient expectations, societal ideals, 
and cultural values [6]. Healthcare quality may 
be assessed based on the extent desired health 
outcomes are fulfilled [8].

However, this is an abstract concept that is dif-
ficult to measure directly. For this reason, health-
care providers and researchers measure aspects 
of healthcare that may serve as indicators of qual-
ity [9]. These ‘quality indicators’ fall into three 
groups:
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• Those pertaining to structures that reflect the 
availability of services or resources [10]

• Those relating to processes of healthcare and 
referring to the actual care delivered. [10]

• Those concerned with the outcomes of medi-
cal care which may be observed by the clini-
cian or reported by the patient (PROs) [10]

Clinician-observed outcomes of healthcare, 
such as mortality and survival rates, have long 
been favoured as indicators of the quality of care 
[11]. While these clinical parameters are crucial 
in the management of patients, it has been recog-
nised that relying on these alone may be insuffi-
cient [12]. Particularly when assessing the quality 
of care provided to patients with chronic medical 
conditions (e.g., chronic kidney disease), where 
patients may survive for a number of years while 
experiencing suboptimal health and quality of 
life or pre- and post-surgical intervention [13–
15]. As patients are best placed to assess and pro-
vide feedback on the quality of care they receive 
and the quality of life they experience, the use of 
PROs could play an important complementary 
role to clinician-observed outcomes.

20.3  PROs and Quality 
Improvement of Healthcare

The collection and use of PROs is well estab-
lished in research settings such as clinical trials 
and observational studies to evaluate the effec-
tiveness, cost-effectiveness, and tolerability of 
interventions from a patient perspective [16]. 
Their implementation for the improvement of 
healthcare delivery and services has been less 
widespread.

However, in recent years, interest in the rou-
tine use of PROs to enhance the quality of patient 
care has increased. Aggregate PRO data may be 
used to assess, and compare, the performance of 
hospitals or healthcare providers, while health 
authorities may use such data to inform their 
decisions on commissioning and payment of 
healthcare services. On the other hand, clinicians 
may be more interested in patient-level PRO data 

for the clinical management of individual patients 
in routine practice.

Lord Darzi stated in his 2008 report that 
“High quality care should be as safe and effec-
tive as possible, with patients treated with com-
passion, dignity and respect. As well as clinical 
quality and safety, quality means care that is per-
sonal to each individual” [3]. The implication of 
this statement is that the delivery of high-quality 
care, which is person-centred, may be achieved 
when patient experience, their safety, and the 
clinical effectiveness of treatment are continually 
evaluated and improved upon. This may be 
accomplished by using a variety of measures 
including those that capture patient perspectives 
such as patient-reported outcome measures 
(PROMs) and patient-reported experience mea-
sures (PREMs). Figure 20.1 shows the interrela-
tionships between elements of high-quality care, 
PROMs and PREMs.

Following the publication of the Darzi report, 
the National PROMs programme was imple-
mented in 2009 for certain elective surgeries in 
England to evaluate and benchmark the perfor-
mance of healthcare providers. Conversely, 
healthcare providers countries such as Denmark, 
Sweden and the USA have focused on the use of 
PROs for individual patient care [17].

20.4  The Role of Patient-Level 
PRO Data

There is growing interest among clinicians, 
patients and healthcare providers in the use of 
PROs for the clinical management of individual 
patients in routine practice [18, 19]. This may be 
due to the drive to foster person-centred care and 
an increasing recognition that traditional 
clinician- reported outcomes and clinical param-
eters may not adequately capture patients’ health- 
related quality of life (HRQOL) and may 
underestimate symptom burden [20, 21]. PROs, 
which capture the patient perspective of their 
health status, may complement traditional mea-
sures of health status when collected and used 
appropriately.
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20.4.1  Potential Impact on the 
Processes of Care

Early research into the use of PROs in routine 
clinical practice found evidence of its potential 
impact on processes of care particularly patient- 
clinician communication [23–26]. Research has 
shown that the appropriate use of PRO data may 
facilitate patient-clinician communication [27] 
by ensuring that aspects of health that matter to 
patients are highlighted for discussion during 
clinical consultations.

Patients and clinicians may value treatment out-
comes differently and so have conflicting priorities 
in terms of treatment goals especially for long-term 
conditions where full recovery is not a likely out-
come and patients are managed for long periods. 
For instance, a patient with advanced chronic kid-
ney disease may consider the ability to carry out 
their daily activities as the most important outcome 
and prefer their treatment focuses on improving 
their physical functioning, while the clinical team 

might place greater emphasis on controlling creati-
nine levels or improving survival. [19]

While some might argue that the clerking of 
patients during clinical consultations is sufficient 
to generate all the required information about a 
patient’s health, issues such as time pressures 
during clinics and the reluctance on the part of 
many patients initiate these discussions, meaning 
that this may not always be the case [19, 27].

Routine clinical practice often demands that dif-
ficult treatment decisions are made after issues 
such as the trade-off between potential therapeutic 
benefits and side effects have been considered. In 
addition to enhancing patient-clinician communi-
cation, the use of PROs could foster patient engage-
ment in these discussions and promote shared 
decision-making [27, 28]. This may not only 
empower patients but also increase their satisfac-
tion with care and adherence to treatment [27].
Experience at Partners HealthCare, a large multi-
hospital system in Boston, Massachusetts, USA, 
has shown that as comfort with the use of PROs in 

Fig. 20.1 Interrelationships between PROMs, PREMs, ele-
ments of high-quality care, and PCC. PCC, patient-centred 
care; PREMs, patient-reported experience measures; 
PROMs, patient-reported outcome measures [22]. (Used 
with permission from: Olalekan L. Aiyegbusi, Derek Kyte, 

Paul Cockwell, et al., A patient-centred approach to measur-
ing quality in kidney care: patient-reported outcome mea-
sures and patient-reported experience measures, Current 
Opinion in Nephrology and Hypertension, 26(6), p. 442–449, 
2017. https://doi.org/10.1097/MNH.0000000000000357)
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clinical care has grown, feedback has increasingly 
underscored that clinicians find collecting PROs to 
be ‘beneficial rather than burdensome’. Evidence 
from experienced users suggests that PRO collec-
tion is not only feasible and good for clinical care, 
facilitating early identification of problems and 
promoting shared decision-making, but also may 
enhance physician satisfaction and prevent burn-
out through improvements in workflow [29].

20.4.2  Potential Impact on the 
Outcomes of Care

20.4.2.1  Influence of Technological 
Advances

Technological advances within the last two 
decades have sparked interest in the development 
of electronic PRO measures (ePROMs) (see also 
Chap. 8, this volume). This transition from tradi-
tional paper-based collection of PROs to ePROMs 
has been facilitated by the rapid adoption and 
increase in ownership of electronic devices such 
as touch screen smartphones and tablet comput-
ers [30]. For instance, in 2017, about 77% of 
American adults reported owning a smartphone 
compared to 35% in 2011 [31]. There are numer-
ous advantages of collecting ePROMs that have 
also contributed to this progression (Box 20.1).

Various studies have established the measure-
ment equivalence of ePROMs to paper question-
naires thus providing the assurance that electronic 
versions of existing paper-based questionnaires 
have similar measurement properties [32–34]. 
Other studies have focused on the acceptability 
and feasibility of using ePROMs in routine clini-
cal practice at individual patient level. The major-
ity of these studies have reported high acceptance 
rates among patients and a general preference for 
ePROMs over paper-based PROMs. [35–39] In 
addition, they have also demonstrated that it is 
theoretically feasible to use ePROMs in clinical 
consultations, albeit with numerous challenges to 
overcome including appropriate health informat-
ics infrastructure, selection of appropriate mea-
sures and alert thresholds, training and support 
for staff and patients, and overcoming embedded 
work practices [18, 28, 40–42].

20.4.2.2  Benefits of ePROMs 
for Individual Patient Care

ePROMs may be completed by patients in clinic, 
with or without clinical supervision, or remotely 
in an unsupervised setting (such as subject’s 
home, workplace). Each of these settings has its 
advantages as well as disadvantages (Table 20.1).

Remote completion of ePROMs between 
clinic appointments allows monitoring over time 
of patients’ symptoms and experiences of dis-
ease and treatment. These data may enable clini-
cal teams detect functional and psychological 
problems earlier. This information could assist 
patients and their clinicians in making informed 
treatment decisions and potentially support the 
tailoring of care to individual patient needs. 
These ePROM systems could be programmed 
with algorithms that analyse patient responses in 
real time and automatically send alerts to clinical 
teams when preset thresholds are exceeded. 
Such alerting capability may facilitate prompt 
clinical intervention and allow rapid referral to 
appropriate specialist care when necessary. 
Evidence from recent RCTs of ePROM systems 
in oncology suggests that the use of ePROMs 
enhances symptom management and individual-
ised care in routine clinical practice [43–45], 

Box 20.1 Advantages of Collecting ePROMs

Patient-related:

• Lower incidence of missing data
• Increased acceptance rates (facilitated 

by the growing ownership of electronic 
devices)

• Computer-adaptive testing could assist 
with tailoring of questionnaires to indi-
vidual patients

Healthcare provider-related:

• Lower administrative burden
• Elimination of secondary data entry errors 

associated with paper questionnaires
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improves patient survival [46, 47], and encour-
ages treatment adherence and is cost-effective 
[48–50].
An example of an ePROM system that is cur-
rently being used in the clinical management of 
patients is AmbuFlex [51]. This generic tele-
health system was developed in Denmark for the 
collection of PRO data to support symptom 
assessment and clinical decision-making in out-
patient settings [52]. The ePROM data assists cli-
nicians in deciding whether there is a need to 
schedule outpatient appointments for several 
chronic conditions, including asthma, chronic 
obstructive pulmonary disease, epilepsy, sleep 
apnoea, and cancer. This has reduced the need for 
unnecessary outpatient appointments, thereby 
encouraging efficient utilisation of healthcare 
resources [51, 52].

20.5  The Role of Aggregate-Level 
PRO Data

PRO data may be used at aggregate level to 
improve the delivery of healthcare services by 
informing patient choices, audit and benchmark-
ing of hospital performance, determining value- 
for- money and informing value-based healthcare 
provisions and reimbursement decisions, and 
complementing data captured by disease 
registries.

20.5.1  Inform Patient Choices

Patients are not only the source of PRO data, they 
may also be potential users of the information 
they generate [53]. Patients considering a partic-
ular treatment could gain valuable insights on 
variations in patient outcomes at hospital and/or 
clinician level from the comparison of aggregate 
PRO data provided by previously treated patients 
[53]. Such information could help patients make 
informed decisions about where and who they 
choose to provide their treatment. However, in 
practice many other factors (including distance 
from home) also influence patients’ preference 
[16]. Aggregate PRO data could also improve 
patients’ understanding of the potential benefits 
they may gain from treatment. NHS choices pub-
lishes provider-level outlier data for PROM eli-
gible procedures as part of a ‘score card’ [16]. 
However, at present, there is limited evidence 
that PRO data is actively used in this manner 
[14]. For such data to meaningfully inform 
patient care, first requires selection of PROMs 
that capture outcomes that matter to patients and 
systems to capture such data that have been co- 
designed with patients to promote inclusivity and 
uptake and minimise missing data. Once data is 
captured and analysed, user-friendly, accessible 
patient information should be provided and 
 signposted to those accessing the healthcare ser-
vice [14, 16].

Table 20.1 Advantages and disadvantages of PRO completion in clinic and remote settings

Setting Advantages Disadvantages
Clinic Risk of patients forgetting to complete 

PROMs is eliminated
Patients who are unable to self-complete 
may receive assistance from members of 
the clinical team

Patients may feel hurried and there may 
be limited privacy in a busy clinic
If completed in the presence of 
clinicians, patients may be reluctant to 
provide their true perspectives

Remote Patients may find it easier to use their 
own devices
Patients can decide when to complete 
questionnaires without interference
The risk of infection from using shared 
devices is eliminated

Patients may forget to complete 
questionnaires
Paper questionnaires would require 
posting which would take time
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20.5.2  Audit and Benchmarking 
of Performance

PRO data can facilitate the audit and benchmark-
ing of the performance of healthcare providers 
and provide evidence to support the need for 
improvements in healthcare delivery and service. 
Variations in PRO data, between hospitals and 
between clinicians, will naturally generate ques-
tions about possible explanations, the quality of 
healthcare services provided and the expertise of 
clinicians. High performing centres can be used 
as case studies for good practice learning. The 
PRO data could facilitate dialogue between man-
agers and clinicians, and guide the development 
of appropriate strategies to improve quality and 
efficiency [53].

Two main factors that may influence a hospi-
tal’s average score are:

 (i) The socio-demographic characteristics, 
including age, gender, ethnicity, and social 
deprivation of patient population treated at 
individual hospitals (including) which may 
influence the incidence or outcomes of par-
ticular conditions.

 (ii) The nature and characteristics of hospitals, 
which may include the type and quality of 
facilities available and the expertise of 
clinicians.

Since 2009, the National Health Service 
(NHS) England has used PROMs to assess the 
quality of care delivered by NHS providers and 
quantify post-operative health gains from the 
patient perspective for initially four surgical pro-
cedures  – hernia repair, hip and knee replace-
ment, and varicose veins [53, 54]. However, 
following the NHS England Consultation on 
PROMs, the collection of PRO data on hernia 
repair and varicose veins surgery ceased in 2017 
[54].

Currently, patients undergoing elective inpa-
tient hip and knee replacements are invited to 
report on their condition-specific health pre- and 
post-operation, on a voluntary basis, by complet-
ing the Oxford Hip Score and the Oxford Knee 
Score, respectively [55]. The EuroQol EQ-5D is 

also completed by the two groups of patients as a 
measure of general health status, which may be 
useful for health economic assessments. The data 
is predominantly collected using paper question-
naires and case-mix adjusted for patient charac-
teristics, which are beyond the control of 
hospitals. Anonymised data is available on the 
NHS Digital website [55].

20.5.3  Value-Based Healthcare 
Provision and Reimbursement 
Decisions

Value-based healthcare, defined as “…the equi-
table, sustainable and transparent use of the 
available resources to achieve better outcomes 
and experiences for every person” [56], is gain-
ing traction globally. The main drivers of this 
shift from volume-driven fee-for-service practice 
towards value-based healthcare, where providers 
are paid based on patient health outcomes, 
include significant changes in population health, 
due to the rise in non-communicable diseases, 
pressure to improve the quality of patient care, 
and the soaring cost of healthcare [57, 58].

Although the use of PROs for value-based 
reimbursement decisions is presently limited, 
there is growing interest within value-based care 
initiatives to use PROs to provide patients with 
better information about treatment options 
including information on the outcomes of care 
they consider as priority [59]. There is also the 
potential that PRO data could ensure that health-
care delivery is prudent, providing the right care 
at the right time, with equitable, transparent, and 
sustainable use of resources [56, 60].

NHS Wales is implementing PROs at scale to 
deliver value-based healthcare to identify unmet 
need, unwarranted variations in practice, and 
identify potential service improvements, which 
would contribute to efficiency savings and the 
judicious and timely allocation of resources [61, 
62].

Efforts to design reimbursement models that 
align better with the goals of patients, clinicians, 
and payers are ongoing. PROs could play a key 
role in value-based reimbursement decisions by 
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payers such as the Centers for Medicare & 
Medicaid Services (CMS) in the United States 
[12] or Clinical Commissioning Groups (CCGs) 
in England who commission healthcare services 
for patients.

Specifically, the use of PROs in this context 
may:

 (i) enhance patient engagement in healthcare 
decision-making,

 (ii) drive the improvement of healthcare ser-
vices and delivery with a focus on patient- 
valued outcomes and not volume,

 (iii) ensure that payers only pay for outcomes 
that actually matter to patients whilst keep-
ing costs under control,

 (iv) facilitate the procurement of the best health-
care services for patients.

Majority of existing PROMs were originally 
designed for research purposes and not for mea-
suring provider performance and may lack the 
required level of sensitivity to compare treatments 
or provider performance, especially for low-vol-
ume conditions or procedures [58]. Consequently, 
there is a need for alignment between PROMs and 
measurement objectives and standardisation 
across settings to ensure that appropriate deci-
sions are made based on the PRO data collected. 
The clarification of measurement objectives in 
value-based care may ensure that the outcome is 
improvement in the quality of care, from the 
patient perspective, and not just the determination 
of provider reimbursements [58]. If the primary 
goal is to determine provider reimbursement, then 
appropriate PRO performance measures (PRO-
PMs) should be developed to assess provider per-
formance and the results should be actionable in a 
transparent manner to providers [58].

20.5.4  Data Capture by Disease 
Registries

National or regional disease registries collect 
PRO data alongside clinical parameters of 

health status to facilitate improvement in health-
care by highlighting healthcare performance on 
outcomes valued by patients. For example, a 
recent review found that PRO data is being col-
lected/piloted by 18 orthopaedic arthroplasty 
registries globally. These include the Swedish 
Hip Arthroplasty Register and the UK’s National 
Joint Registry, which started collecting PROs in 
2002 and 2009, respectively [63].

20.6  Potential Barriers

There are several practical, methodological, and 
attitudinal barriers to the use of PROMs to 
improve healthcare services and delivery.

20.6.1  Practical Barriers

The development and implementation of ePRO 
systems often require the investment of a con-
siderable amount of financial, human, and 
information technology (IT) resources. Due 
to these upfront resource requirements, ques-
tions are often raised about cost-effective-
ness, which could significantly influence the 
decision by healthcare providers to commis-
sion the development and implementation of 
ePROM systems. For policymakers, the cost 
and cost-effectiveness of ePROM interventions 
in comparison to existing follow-up care may 
determine whether crucial governmental and/
or institutional support in terms of legislation 
or finance is secured [50].

Previously, logistical challenges in collecting, 
storing, analysing, and reporting PROs have been 
a barrier to their use in practice. However, recent 
technological advances and innovations have 
made these less challenging [64].

Practical barriers downstream when the pur-
pose of implementation is to facilitate individual-
ised care include time constraints during clinical 
consultations to review ePRO data with patients 
and inadequate clinician knowledge of PROs and 
how to address issues raised. [27]
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20.6.2  Methodological Barriers

Methodological barriers to the use of PROs relate 
to the nature and design of PROMs/ePROMs 
themselves, in particular their psychometric 
properties. As mentioned earlier, most legacy 
measures were designed for research purposes 
and may not possess the level of sensitivity or 
reliability required for use in individual patient 
care or value-based assessments for reimburse-
ment [58, 64]. There is a need to establish other 
measurement properties such as responsiveness 
to change and the minimal clinically important 
change to ensure that the PRO data collected is 
useful. [28, 65] Furthermore, PROMs, developed 
using traditional psychometric methods such as 
classical test theory, are more suited for group- 
level comparisons. Most legacy PROMs have 
only undergone traditional validation and may 
require further assessment using modern psycho-
metric methods such as Item Response Theory 
and Rasch analysis before they may be consid-
ered ready for clinical use at the individual patient 
level. [66] Failure to ensure that the PROMs used 
are appropriate and valid may lead to significant 
post-implementation attrition rates.

20.6.3  Attitudinal Barriers

The attitudinal barriers centre around clinicians’ 
opinions of the relevance and value of using 
PROMs, which are non-clinical tools, to capture 
patients’ accounts of their health status, experi-
ence of treatment, and psychosocial information in 
their care of patients. A number of recent studies 
have explored in-depth the practice tensions, scep-
ticism and divergent views among healthcare pro-
fessionals (HCPs) regarding the use of PROMs 
and ePROMs in clinical care [19, 67–69]. Concerns 
about workload; individual values, beliefs and pri-
orities; lack of specific competence dealing with 
issues relating to emotional problems; and inter-
pretation of PRO data were noted as some of the 
determinants of HCP attitudes [19, 67–69]. As 
noted in the case study above, however, as clinical 

teams become more familiar with PROs they may 
find them more beneficial than burdensome [12].

An awareness of the tensions and challenges 
experienced by HCPs with PROs and their 
engagement and involvement in ePROM system 
development, implementation, and integration 
are essential to overcome these barriers [19, 67–
71]. Clear guidelines or actionable plans are 
essential to enable clinicians respond confidently 
and effectively to PRO data [72–75].

20.7  Other Issues 
for Consideration

When using PROMs for the improvement of 
healthcare, it is crucial that a number of issues are 
considered carefully as these could determine the 
success of implementation efforts.

First, different metrics can be derived from 
aggregate PRO data (e.g., the mean PROM score, 
subscale score, or the proportion of patients 
achieving a certain degree of improvement), and 
these may judge providers’ performances differ-
ently or may be misinterpreted. [17] In addition, 
there is a need to carefully decide on and define 
what constitutes unacceptable performance. The 
relative risk of missing an underperforming pro-
vider must be balanced against unfair assessment 
[17].

The use of incentives to encourage the collec-
tion of PRO data also needs careful consider-
ation. For instance, in England, the Patient Health 
Questionnaire (PHQ)-9, Hospital Anxiety and 
Depression Scale (HADS), and Beck Depression 
Inventory-II were once used as indicators for the 
Quality and Outcomes Framework (QOF) to 
assess the severity of depression, support clinical 
decision-making, and assess provider perfor-
mance in general practices (primary care). 
General practices were rewarded based on the 
PRO scores. However, these PROMs were 
dropped in 2013 due to criticisms of over- 
diagnosis using the tools and the potential for 
gaming and manipulating the system through the 
exploitation of loopholes [16, 76, 77].
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20.8  Integrated Approach 
to PROMs

As the number of PROMs and potential uses 
increase, we need to consider integrative 
approaches to PROM assessment to reduce inef-
ficiencies in data acquisition and minimise 
patient burden. Multiple stakeholders, with dif-
fering needs, should work together to develop a 
non-burdensome pathway for patients to provide 
meaningful PROM data that may be used to sup-
port shared decision-making as well as provide a 
patient-centred data pipeline for audit, bench-
marking, research, and real-world evidence gen-
eration. Careful consideration should be given to 
the rationale for PRO assessment and the har-
monised approach to the selection, collection, 
analysis, and reporting of PROMs, integration 
into the electronic health record, and guidance on 
the optimal presentation and use of data [16, 78]. 
Further details on the steps to achieve this have 
been provided by Calvert et  al. and LeRouge 
et al. [16, 78]

20.9  Conclusion

There is increasing evidence that the use of PROs 
could play a key role in improvement of health-
care at individual patient as well as population 
level. Priority should be given to research to 
explore the best ways to address the potential 
barriers and maximise the impact of patient-level 
PRO data for use in individual patient manage-
ment and aggregate-level data to inform patient 
choices, audit and benchmarking of provider per-
formance, value-based reimbursement decisions, 
and data capture by registries.

20.10  Questions That Can Be Used 
for Learning/Testing

 1. What is ‘patient-centred care’?
 2. How would you define ‘quality’ in 

healthcare?
 3. Are PROs used in your national or local 

healthcare setting? If so, how?

 4. Which barriers to the use of PROs in routine 
clinical practice do you think are most challeng-
ing to overcome in your local context and why?

20.11  A Topic for Discussion That 
Can Be Used for Teaching

The need for an integrated approach to healthcare 
and the incorporation of PROs.

20.12  Further Reading List

The following list presents literature that extends 
the contents of this chapter. Readers looking for 
in-depth information and further material are 
advised to consult the following sources.

• Hjollund NH, et  al. Use of patient-reported 
outcome (PRO) measures at group and patient 
levels: experiences from the generic integrated 
pro system, WestChronic. Interact J Med Res. 
2014;3(1):e5.

• Calvert M, et  al. Maximising the impact of 
patient reported outcome assessment for 
patients and society. BMJ. 2019;364:k5267.

• LeRouge C, Austin E, Lee J, et al. ePROs in 
clinical care: guidelines and tools for health 
systems. Seattle, WA: CERTAIN, University 
of Washington; 2020.

20.13  Research in Context

AmbuFlex System

AmbuFlex is a generic clinical telePRO 
system developed in Denmark for PRO 
data collection for use in clinical practice. 
The overall goal is to use PRO across nine 
diagnostic groups for clinical decision sup-
port to improve quality of care, promote 
patient-centred care, optimise the use of 
resources in the healthcare system, and for 
research purposes [52]. The diagnostic 
groups include epilepsy, narcolepsy, sleep 
apnoea, prostate cancer, colorectal cancer, 
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rheumatoid arthritis, renal failure, chronic 
obstructive pulmonary disease, and asthma. 
The specific aims for each patient group 
reflect the unique needs of the patients 
[51].

The system supports dynamic mixed- 
mode data collection (web-based and 
paper) and automatically prompts patients 
by postal letter or e-mail to answer the 
questionnaire online or in paper form at a 
scheduled time [52].

As at 2015, a total of 13,135 outpatients 
from 15 clinics were individually referred 
for remote ePROM follow-up and up to 
18,912 questionnaires were collected. 
AmbuFlex is designed to make automated 
decisions based on the analyses of PRO 
data by an algorithm with pre-determined 
thresholds. Patients are divided into two 
categories: those who require clinical atten-
tion and so need an outpatient appointment 
and those who do not.

Schougaard et al. reported high comple-
tion rates of over 90% during follow-up and 
attributed this to the use of its mixed- mode 
data collection method. The average propor-
tion of web-based answers at that was 56.7% 
[52]. A recent publication reflecting on the 
15-year use of the AmbuFlex system noted 
that although a mixed-mode method of col-
lection of PROM data was initially imple-
mented to maximise response rates (66.5% 
of responses were paper-based in 2005), 
there has been a gradual preference for an 
electronic option (only 4.3% were paper-
based in 2019) [79].

It was reported that the use of the 
AmbuFlex system led to decreases of 48% 
and 57% in hospital follow-up visits in 
patients with epilepsy and sleep apnoea, 
respectively [52].

Feedback from the patients and clinicians 
from the epilepsy outpatient clinic was posi-
tive. Patients reported benefits such as greater 
flexibility in care, saving of time, better com-
munication with clinicians, and increased 
knowledge about their own disease [52].
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21.1  Introduction

In developing anti-cancer therapies, the gold 
standard question clinical trials have historically 
sought to answer is: what is the impact of the 
experimental therapy on patients’ overall sur-
vival? However, as sponsors have looked toward 
bringing new therapies to patients more quickly, 
this has translated into more frequent use of sur-
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rogate endpoints as the primary clinical trial end-
point. A surrogate endpoint is defined as “an 
endpoint that is used in clinical trials as a substi-
tute for a direct measure for how a patient feels, 
functions or survives” [1]. In other words, surro-
gate endpoints should reliably predict clinically 
meaningful effects. One of the most frequently 
used surrogate endpoints in oncology is 
progression- free survival (PFS). The concern 
with the use of PFS is that the relationship 
between PFS and overall survival, the clinical 
endpoint PFS is a surrogate for, is variable [2]. 
While overall survival is straightforward to cap-
ture, interpretation of the results can be compli-
cated by crossover trial design, and in cancers 
with long natural histories, trials are expensive 
and can take decades to complete. This has led to 
increasingly stronger calls by oncologists and 
patient advocates to better understand “feels and 
functions” via patients’ self-reported quality of 
life (QoL) to better assess the impact and clinical 
benefit of the therapy for patients and potentially 
identify issues with therapy toxicities [3].

Both the US Food and Drug Administration 
(FDA) and the European Medicines Agency 
(EMA) have provided guidance to industry on 
incorporating the patient voice in clinical trials. In 
2006, the FDA published a draft guidance to 
industry on the use of patient-reported outcomes 
(PRO) in clinical trials; after public comment, this 
document became a final guidance in 2009 [4], 
and while a series of new guidances are under 
development [5], the 2009 guidance, at the time of 
writing, remains the reference document to indus-
try for the FDA.  It is important to note that the 
FDA guidance documents are not regulations and 
are therefore nonbinding recommendations; how-
ever, these documents do describe the current 
thinking at the FDA on that particular topic. They 
also provide a road map to help drug developers 
navigate a particular topic to ultimately gain 
licensure for their products. Around the same time 
as the FDA draft PRO guidance was published, 
the EMA published a reflection paper on the regu-
latory guidelines for use of health-related quality 
of life (HRQL) measures in the evaluation of 
medical products [6]. Subsequently, the EMA 
published an appendix to the Guidelines on the 

Evaluation of Anti-Cancer Medicinal Products in 
Man to address the use of PROs specifically in 
cancer clinical trials in 2013 [7]. The FDA 2009 
PRO guidance focuses primarily on assessing the 
measurement properties of PRO instruments. 
Sponsors can use this guidance to develop their 
PRO strategy and provide appropriate evidence to 
regulators that the instrument(s) included in their 
clinical trial is reliable, valid, and sensitive to 
change over time for the target population. The 
EMA guideline appendix for anti-cancer medici-
nal products, on the other hand, focuses on end-
points and considerations related to PROs. For 
example, the guideline cautions “careful thought 
must go into designing and implementing PRO 
measures in the oncology clinical trial setting in 
order to investigate a well-formulated predefined 
hypothesis” and notes that there is no standard 
approach. Despite the different focuses, this EMA 
advice is, for example, in line with the FDA’s fre-
quent comment to come and discuss PRO end-
points with the Agency early.

In the regulatory context, the broad umbrella 
term of PROs is used to describe “a measurement 
that comes directly from the patient about the sta-
tus of their health condition without amendment 
or interpretation of the response by a clinician or 
anyone else” [1]. While PROs and the concepts 
of QoL and HRQL are terms that are sometimes 
used interchangeably, the terms describe differ-
ent concepts from a regulatory perspective. 
Broadly speaking, both HRQL and QoL are mul-
tidimensional concepts that aim to capture a per-
son’s assessment of their well-being, though 
HRQL dimensions are focused on a person’s 
QoL using a health lens.  In the EMA 2005 reflec-
tion paper, HRQL, within the drug development 
paradigm, is defined as “patient’s subjective per-
ception of the impact of his disease and its 
treatment(s) on his daily life, physical, psycho-
logical and social functioning and well-being” 
[6]. The FDA defines HRQL as “a multidomain 
concept that represents the patient’s general per-
ception of the effect of illness and treatment on 
physical,  psychological, and social aspects of 
life” [4]. Using an example, a patient who reports 
how bad their pain is on a 0–10 numerical rating 
scale is providing a response on a PRO measure. 
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If pain severity on this 11-point numerical rating 
scale is the only PRO assessed in the clinical 
trial, this would be insufficient to understand 
patients’ HRQL because multiple domains 
related to HRQL must be measured in order to 
report on how a treatment might have influenced 
patients’ HRQL.

Regulatory advice from the FDA, EMA, and 
groups such as SPIRIT-PRO [8], the PROTEUS 
consortium [9], and SISAQOL [10] have pro-
vided recommendations and clear guidance that 
PROs should be treated similarly to other out-
comes of interest in clinical trials. In this chapter, 
we aim to bring these resources all together to 
describe how PRO and HRQL data can be used to 
inform regulatory assessment of new therapies. 
This will include the considerations that go into 
clearly defined endpoints that could be used to 
assess efficacy or safety and ultimately end up in 
the product label. We will describe how the use 
and applicability of these data may vary with 
respect to disease setting. We will review com-
monly drawn conclusions with respect to HRQL- 
related endpoints in cancer clinical trials literature 
and discuss why some of these conclusions are 
problematic. We provide both a patient and a cli-
nician perspective and discuss how real-word 
data might help fill a gap of efficacy and effec-
tiveness, as well as safety.

This chapter will enable the reader to (a) iden-
tify key guidance and guideline documents for 
use of PRO data in cancer clinical trials; (b) know 
what are key concepts of interest in drug develop-
ment; (c) recognize differences in how PRO data 
are used by different regulatory agencies; (d) 
understand how missing PRO data can influence 
the interpretation of PRO results from cancer 
clinical trials; and (e) hear both a patient and a 
clinician perspective in relation to PRO measures 
and the use of the data captured.

21.2  PRO Measures in Drug 
Labeling

Historically, the FDA and EMA have used differ-
ent criteria to determine what patient-reported 
data will be included in their drug label. As there 

are multiple factors that can affect a person’s con-
ception of HQRL, the FDA asks that sponsors 
focus on concepts that are proximal to the drug 
effects, specifically of the drugs’ ability to con-
trol disease as well as the adverse effects. For the 
FDA Oncology Center of Excellence (OCE), the 
concepts that are considered most proximal to the 
drug effect and that are broadly applicable across 
all types of cancers and therapies include (1) 
physical function, (2) disease symptoms, and (3) 
side effects and the impact of side effects (e.g., 
bother) (Fig. 21.1). It is recognized by the FDA 
OCE that distal concepts like social functioning 
and emotional well-being are important to 
patients, and possibly other stakeholders. 
However, when assessing the benefit-risk profile 
of an investigational therapy, there are non- 
therapy factors (e.g., satisfaction with care, fam-
ily relationships) that contribute to these more 
distal concepts, which is why the results regard-
ing these concepts are given less weight in the 
overall regulatory assessment [11, 12]. The 
notion of proximal and distal concepts was ini-
tially illustrated in the Wilson and Cleary model. 
This conceptual model of patient outcomes inte-
grates both bio-medical and HRQL outcomes by 
describing five levels containing specific health 
concepts: (1) biological/physiological factors, (2) 
symptoms, (3) functional status, (4) general 
health perceptions, and (5) HRQL [13]. Health 
concepts 2 and 3 reflect where the OCE places 
their focus for PRO data. This is because the con-
cepts falling under these broad headings have 
greater proximity to the disease and treatment of 
that disease. This is then ultimately reflected in 
what PRO label claims have been included by the 
FDA in the US prescribing information (i.e., the 
drug label). The EMA, on the other hand, has 
included the more distal and broader concept of 
HRQL in their drug labels for certain products 
(i.e., summary of product characteristics 
(SmPC)). The EMA has suggested that where the 
treatment is intended to be palliative as opposed 
to curative, the “focus of care is on promoting 
and preserving quality of life” [12]. The EMA 
advises that “in order to approve a global claim 
that a product ‘improves HRQL,’ it would be 
necessary to demonstrate robust improvement in 
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all or most of these domains” [6]. In line with 
this, in the new PFDD discussion document for 
guidance 3, the FDA wrote “For example, if 
improvement in a score for a multi-domain con-
cept (e.g., symptoms associated with a certain 
condition) is driven by a single responsive item 
(e.g., pain intensity improvement) whereas other 
important items (e.g., other symptoms) did not 
show a response, a general claim about the multi- 
domain concept (e.g., improvements in symp-
toms associated with the condition) cannot be 
supported” [14].

More recently, the FDA has been encouraged 
via legislation (the 2012 Safety and Innovation 
Act [16] and in 2016 the twenty-first Century 
Cures Act [17]) to build on patient-focused drug 
development and include the patient experience 
in the benefit-risk assessment of new therapies 
when it has been collected, even when the data 
informs only exploratory endpoints. The FDA 
Office of Oncologic Diseases (OOD) has been 
successful in incorporating the patient experience 
into their reviews. As presented by Gnanasakthy, 
when there was patient experience data submitted 
as part of a New Drug Application (NDA) or a 
Biologics License Application (BLA), it was 
incorporated into the OOD’s reviews 100% of the 
time since the twenty-first Century Cures Act was 
enacted [18]. However, there has been no change 
in the number of labeling claims based on PRO 
data since the introduction of the Cures Act. This 
is mainly because the trials that have read out 
their results since the Cures Act went into effect 

were designed at least 3–5 years prior to the leg-
islation. This meant the PRO strategy was not 
prioritized, e.g., not included in the statistical 
hierarchy, for achieving a labeling claim.

In a published review of the inclusion of PRO 
claims in oncology drug labels, it was reported 
that of the 45 indications that included PRO data 
in the clinical trials, there were no oncology drugs 
that included PRO data in the US prescribing 
information between 2012 and 2106. This review, 
however, overlooked the approval of certinib [19] 
in 2014 and did not review label updates, which 
lead to exclusion of crizotinib, which received 
regular approval in 2013 without PRO data 
included in the label. However, an efficacy label-
ing change in 2015 lead to the inclusion of PRO 
data [20], highlighting how challenging it can be 
to track this information. The current US prescrib-
ing information includes PRO results for both 
these drugs. On the other hand, for the EMA it 
was found that 21 (47%) SmPCs where results 
from the analysis of the PRO data were included. 
As evidenced from the respective agencies’ guid-
ance documents this is to be expected as there are 
differences in the focus on how PRO data is incor-
porated into the benefit-risk assessment by the 
FDA and the EMA [21].

An example of the differences in how the FDA 
and EMA use PRO data in the label can be seen 
with the drug, ceritinib (Zykadia), approved for 
patients with metastatic ALK-positive non-small- 
cell lung cancer. In Table 21.1 the language from 
the FDA and EMA labels is presented 

Fig. 21.1 Core Concepts of Interest to the US FDA Oncology Center of Excellence in Assessment of the Benefit-Risk 
of Investigational Therapies [15]
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(Table 21.1). In the US prescribing information 
from the FDA, the description of the results is 
limited in detail (e.g., no primary measures of 
interest such as point estimates, confidence inter-
vals, or p-values). The FDA label also highlights 
that the analyses conducted were exploratory and 
may even be biased because of the trial design. 
The results presented focus on delay of onset or 
worsening of the symptom “shortness of breath,” 
fitting with the use of concepts that are proximal 
to the drug effect. The description is also consis-
tent with the advice provided by the FDA regard-
ing inclusion of multiple endpoints, such that no 
point estimates are provided from exploratory 
analyses. Broadly speaking, the FDA, in their 
multiple endpoints’ guidance, suggests that for 
an endpoint to be considered for inclusion in the 
drug label, the endpoint needs to be included in 
the endpoint hierarchy (i.e., prespecified and with 
multiplicity adjusted for). This is to overcome 
Type 1 errors, or in other words, false-positive 
findings [22]. Exceptions have been made to 
include exploratory analyses such as the current 
example for ceritinib, but the details presented in 
the drug label are generally limited. In the case of 
ceritinib, the information provided on “shortness 
of breath” comes from two randomized clinical 

trials. In both trials, the same conclusion regard-
ing “shortness of breath” was drawn and the 
results were considered not to be a false-positive 
finding and therefore included descriptively in 
the US prescribing information.

On the other hand, the EMA included in their 
SmPC the point estimates, confidence intervals, 
and p-values. These results came from the delay 
of onset analyses, where the dependent variables 
were worsening of the symptom composite score 
from the Lung Cancer Symptom Scale as well as 
a composite score from the European Organisation 
for Research and Treatment of Cancer, lung mod-
ule (EORTC QLQ-LC-13). In addition, in the 
EMA SmPC, improved QoL was reported for 
patients treated in the ceritinib arm.

The results presented in the FDA and EMA 
ceritinib label are not even from the same models 
described differently; the results are from com-
pletely different analyses. In the SmPC, the 
results are from time to event models, where the 
dependent variables are composite scores. For 
example, SmPC include the concepts of cough, 
pain, and dyspnea, whereas the results presented 
in the FDA label only address the concept of 
“shortness of breath.” Though the names of the 
questionnaires are not provided in the FDA label, 

Table 21.1 Labeling Claim Language for Ceritinib (Zykadia)

Regulatory 
body

Year 
approved Labeling language

US FDA 
[19]

2014 Exploratory analyses of patient-reported outcome measures suggested a delay in time 
to development of or worsening of “shortness of breath” in patients treated with 
ZYKADIA as compared to chemotherapy. The patient- reported delay in onset or 
worsening of “shortness of breath” may be an overestimation because patients were 
not blinded to treatment assignment.

EMA [23] 2015 Patient-reported outcome questionnaires (Lung cancer symptom scale [LCSS], 
EORTC-QLQ-C30 [C30], EORTC QLQ-LC13 [LC13], and EQ-5D-5L) were 
completed by 80% or more of patients in the ceritinib and chemotherapy arms for all 
questionnaires at most of the time-points during the course of the study.
Ceritinib significantly prolonged time to deterioration for the pre-specified lung 
cancer-specific symptoms of interest of cough, pain, and dyspnea (composite 
endpoint LCSS: HR = 0.61, 95% CI: 0.41, 0.90, median time to deterioration [TTD] 
NE [95% CI: 20.9, NE] in the ceritinib arm versus 18.4 months [13.9, NE] in the 
chemotherapy arm; LC13: HR = 0.48, 95% CI: 0.34, 0.69, median TTD 23.6 months 
[95% CI: 20.7, NE] in the ceritinib arm versus 12.6 months [95% CI: 8.9, 14.9] in the 
chemotherapy arm).
Patients receiving ceritinib showed significant improvements over chemotherapy in 
general Quality of Life and global Health Status measures (LCSS [p < 0.001], 
QLQ-C30 [p < 0.001], and EQ-5D-5L index [p < 0.001]).
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both the LC13 and LCSS questionnaires include 
items that measure “shortness of breath”; there-
fore, the results could be either from instrument 
or from both with the same trend in the results. 
The EMA labeling text does not specifically 
address time to deterioration in the concept of 
“shortness of breath.” The results are for compos-
ite scores, and from the SmPC alone, it is not pos-
sible to know whether cough, pain, and dyspnea 
were all improved in similar magnitude the treat-
ment arm, as is suggested in the EMAs reflection 
paper on HRQL [6].

There is no single way to approach the inclu-
sion of PRO results in a drug label though it could 
be argued that neither of these examples for ceri-
tinib are ideal for health care providers and 
patients. While there are a few reasons for this, an 
important one is the result of there being limited 
standardization for PRO endpoints; with stan-
dardization comes the ability to summarize find-
ings briefly. It is hard to imagine how this PRO 
information would be conveyed by a clinician to 
a patient. In the US prescribing information, 
there is no information on how long shortness of 
breath was delayed. In the SmPC, there is no 
information on whether all the symptoms in the 
composite were delayed or whether one or two of 
the symptoms led to increased delay. Later in the 
chapter we present a template for thinking about 
a standardized presentation of patient-reported 
symptom data and discuss the FDA OCEs pilot 
Project Patient Voice [24].

Examples of PRO Data Supporting 
Approval There are two examples in the US 
where patient-reported information was consid-
ered a marker of how patients feel, function and 
survive, and were part of the primary support for 
regulatory approval. In 1996, gemcitabine 
(Gemzar) was approved for “the first-line treat-
ment of patients with advanced (nonresectable 
Stage II or Stage III) or metastatic (Stage IV) 
adenocarcinoma of the pancreas.” In the pivotal 
trial, the primary endpoint was “clinical benefit 
response,” a composite endpoint, which was 
defined by the trial sponsors as “based on analge-
sic consumption, pain intensity, performance sta-
tus and weight change.” More specifically, 

patients were considered to have a response if 
they “showed a ≥50% reduction in pain intensity 
(Memorial Pain Assessment Card) or analgesic 
consumption, or a 20-point or greater improve-
ment in performance status (Karnofsky 
Performance Scale) for a period of at least 4 con-
secutive weeks, without showing any sustained 
worsening in any of the other parameters OR the 
patient was stable on all of the aforementioned 
parameters and showed a marked, sustained 
weight gain (≥7% increase maintained for ≥4 
weeks) not due to fluid accumulation.” The FDA 
reviewers acknowledged that “the clinical benefit 
endpoint measured in this study are “published 
and recognized as valid, reproducible, and reli-
able…”” [25]. However, this was the only time 
this novel endpoint was used for regulatory deci-
sion making.

The other example is for ruxolitinib (Jakafi), 
which was approved for the treatment of patients 
with intermediate- or high-risk myelofibrosis, 
including primary myelofibrosis, post- 
polycythemia vera myelofibrosis, and post- 
essential thrombocythemia myelofibrosis. The 
FDA decision was based on the reduction of both 
spleen volume and the six-item PRO measure 
total score of disease-related symptoms. The end-
point was defined as “The proportion of subjects 
who have a 50% reduction from baseline to Week 
24  in the total symptom score” using the 
Myelofibrosis Symptom Assessment Form ver-
sion 2 (MFSAF v2.0). The FDA noted in their 
review summary that this improvement is “poten-
tially a direct measure of clinical benefit” and 
concluded that “These endpoints provide 
 evidence of both a biologic effect of ruxolitinib 
and a direct patient benefit” [26].

Each of these clinical trials illustrate that there 
is potential for patient-reported information to 
support regular approval of new anti-cancer ther-
apies. Use of PRO data was planned during the 
design and development of both studies. In the 
case of ruxolitinib, the sponsors requested a spe-
cial protocol assessment, which led to the FDA 
agreement that the novel endpoint proposed in 
the protocol would be acceptable for consider-
ation of approval. For PRO data, and really any 
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data collected during a clinical trial to be mean-
ingful in the benefit-risk assessment of a new 
therapy, careful forethought is required to ensure 
that the design will answer the intended research 
question.

21.3  Efficacy Vs Safety/
Tolerability

The benefit-risk assessment of any new therapy 
recognizes there is, at times, a tradeoff between 
increased therapeutic benefit and increased risk 
of adverse events/toxicity, which is especially 
true in the evaluation of new oncology therapies. 
If the risk is acceptable given the benefit (i.e., the 
primary endpoint was met and the safety profile 
acceptable) of a new therapy, the therapy is 
approved. Data capturing the patient experience 
while on the clinical trial can be used in cancer 
drug development to answer questions about 
therapeutic benefit by way of efficacy hypotheses 
(e.g., ruxolitinib (Jakafi). The results are then 
presented in Sect. 14 Clinical Studies of US pre-
scribing information) or questions about risk 
with respect to symptomatic adverse events (e.g., 
crizotinib (Xalkori), results presented in Sect. 6 
Adverse Reactions of the US prescribing infor-
mation) and tolerability.

In all advanced oncology trials, there is a place 
for the use of PROs to assess tolerability of the 
new therapy from the patient perspective because 
many common adverse events are unobservable 
(e.g., fatigue, nausea), making patient report a 
reliable means to understand these symptomatic 
effects [27]. The analysis of this data will likely 
be descriptive in nature, and care should be taken 
in the selection of an appropriate number of 
items. For example, while the National Cancer 
Institute’s PRO Common Terminology Criteria 
for Adverse Events (PRO-CTCAE) [28] mea-
surement system includes 124 items representing 
78 symptomatic toxicities, the inclusion of all 
these items in a single trial is neither necessary 
nor good practice. As not all these items are 
needed in a single clinical trial, sponsors can 
work to identify a set of items that strike a bal-
ance between capturing relevant symptoms, 

avoiding ascertainment bias, and not over bur-
dening trial participants. This can be achieved by 
using the free text option, and software is avail-
able where dropdown options populate with 
terms from the PRO-CTCAE library as well as 
MedDRA Lowest Level Terms [29]. The FDA 
OCE Excellence launched in 2020 a pilot project, 
Project Patient Voice, to provide a Web-based 
platform for healthcare providers to look at 
patient-reported symptom data collected from 
cancer clinical trials in order to discuss them at 
the point of care with patients and their caregiv-
ers [24]. The plan is to make this an option to 
cancer clinical trial sponsors to present their trial 
data when they have rigorously collected patient- 
reported symptom data. Efficacy endpoints, on 
the other hand, must be included in the endpoint 
hierarchy to be fully described in the US pre-
scribing information. In a review of 25 lung can-
cer clinical trials used to support FDA drug 
approval between January 2008 and December 
2017, no PRO endpoints were included in the 
efficacy hierarchy where type I error is controlled 
for [30].

Whether assessing an efficacy or safety 
research question, the objective and endpoint 
should be clearly described in the study protocol 
[31]. Also, the assessment frequency of a valid 
and reliable PRO measure should be appropriate 
for the endpoint. For example, if the treatment 
administration is intravenous infusion once every 
28 days, asking patients to report their side effects 
over the past 7  days on day 1 of a cycle (i.e., 
28  days after their last infusion) is unlikely to 
provide a realistic snapshot of the acute side 
effects that were experienced by patients. By day 
1 of a new cycle, most side effects will have 
resolved. The most relevant time to ask may be 
around 5–7 days post-infusion, which would pro-
vide the most information for a safety/tolerability 
endpoint. However, typically the capture of PRO 
measures is tied to clinic visits, primarily to 
improve completion rates. This tradeoff between 
completion and optimal timing of the concept 
must be weighed, though electronic PRO mea-
surement could in theory overcome the tying of 
assessments to clinic visits and can be done well, 
it is not without its own set of challenges [32, 33]. 
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For example, if using the patient’s own device, 
sometimes referred to as “bring your own device,” 
there may be storage issues or updates to the 
operating system that can impact how PRO data 
is collected on the patients’ own device that will 
require careful planning in the protocol.

21.4  What QoL Results Are 
Reported in the Literature

Primary clinical trial manuscripts describing the 
results of cancer clinical trials rarely include 
PRO results; however, there may be another man-
uscript published to describe the findings from 
the PRO data. In a literature review of PRO- 
focused manuscripts published between January 
1, 2017, and December 31, 2018, it was found 
that while 93% of the papers reviewed included a 
PRO-related endpoint, only 33% tested a specific 
directional hypothesis [34]. In a systematic 
review of breast cancer clinical trial manuscripts 
published between January 2001 and October 
2017 reporting PRO data, the majority of papers 
reviewed included a PRO endpoint. However, 
only 12% of these papers reported testing a direc-
tional hypothesis. The authors make an important 
point that the lack of a clear hypothesis can lead 
to the use of different analytic techniques that 
have the potential to lead to different conclu-
sions. A clear research hypothesis helps in all 
stages from trial design to data analysis and 
finally to interpretation and translation of the 
results [8].

The results of PRO/HRQL analyses are often 
translated to a broad conclusion of no or small 
differences in HRQL or functioning between the 
clinical trial arms despite observing notable dif-
ferential toxicity. An example of such a conclu-
sion from a phase III randomized clinical trial of 
men with metastatic castration-resistant prostate 
cancer stated “mean changes from baseline in the 
FACT-P subscales were similar in both treatment 
groups, indicating that the addition of apalu-
tamide to androgen deprivation therapy did not 
result in a decrease in HRQOL” [35]. This exam-
ple is not intended to call out these particular 
authors, as Merzoug et al. found that 73% of the 

papers they reviewed came to the conclusion that 
the HRQL concepts assessed in the investiga-
tional arm were either better or the same as in the 
control arm [34]. In other words, the majority of 
the published conclusions reviewed had similar 
statements that study results favored the treat-
ment arm or suggested equivalence between the 
control and treatment arms.

These findings could be related to a publica-
tion bias where only positive findings are 
accepted for publication. But there is also a meth-
odological challenge here. Specifically, the chal-
lenge with conclusions indicating no difference 
or similar scores is that most clinical trials are not 
designed to test what is more formally referred to 
as an equivalence or non-inferiority hypothesis 
with respect to the PRO data [36]. What the 
authors are actually reporting is the absence of an 
effect or that the null hypothesis cannot be 
rejected. However, in trials that aimed to test 
superiority hypotheses (i.e., the investigational 
treatment is significantly and clinically better 
than the control arm treatment), we can only say 
that there may be no difference between the arms 
or that we did not have sufficient evidence to 
detect the difference when the test does not indi-
cate superiority. There are several issues that 
arise in cancer clinical trials that must be consid-
ered and factored into the analysis and interpreta-
tion of absence of effect findings.

Two serious issues affecting the analysis and 
interpretation of PRO data are missing data and 
asymptomatic withdrawal. Missing data in can-
cer clinical trials is common. There can be miss-
ing items (i.e., items that a patient skipped) or 
missing assessments (i.e., the patient did not 
complete the PRO assessment and therefore no 
items were completed). Missing assessments are 
important to assessing data quality, and if not 
presented in the clinical study report, the FDA 
will likely send an information request to obtain 
the completion rates. Completion, in most trials, 
is defined as the proportion of on-study partici-
pants who were scheduled to complete a PRO 
assessment and filled in at least one question. 
While prevention of missing data is the best strat-
egy, two low-burden actions that can be taken to 
improve interpretation in the face of missing data 
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were suggested in 1998 by Bernhard et al. [37]. 
First, collection of the reason for missing data 
helps researchers determine the mechanism of 
the missing data. For example, the EORTC uses 
the following reasons for missing assessments: 
patient felt too ill; clinician or nurse felt the 
patient was too ill; patient felt it was inconvenient 
or took too much time; patient felt it was a viola-
tion of privacy; patient did not understand the 
actual language or was illiterate; administrative 
failure to distribute the questionnaire; not 
required at this time point; other, specify; and 
unknown [38]. The other issue is that all clinical 
study reports could include the answers to the 
following three questions:

 1. How many missing data were there?
 2. Why were the data missing?
 3. How might the missing data affect the inter-

pretation of the results? [37]

Answering these three questions helps contex-
tualize the PRO data findings. For example, if by 
month 3, only 60% of trial participants on either 
arm completed their PRO assessment, the gener-
alizability of the results is limited. When the 
driver for missing assessments is sicker patients, 
this will likely lead to an overestimation of 
HRQL.  Understanding why data are missing 
would further help regulators incorporate PRO 
findings into their benefit-risk assessment.

With asymptomatic withdrawal, it could be 
that in both arms 95% of participants who were 
scheduled to complete a PRO assessment did so, 
but that by month 6, only 30% of those random-
ized to the control arm remained on-treatment, 
whereas 70% of those in the treatment arm were 
on-treatment. This is problematic because in 
many trials PRO data collection stops when treat-
ment ends. If PRO data collection continues post- 
treatment, it is often collected at less frequent 
intervals than while on study treatment and the 
quality of the data may be low (e.g., low comple-
tion rates). Asymptomatic withdrawal can intro-
duce bias because there is only PRO data from 
the patients who were able to tolerate the control 
arm treatment and they remained on trial and the 
patients who experienced side effects or whose 

disease progressed withdrew earlier, and there-
fore, no PRO data was collected in the post- 
treatment epoch. This means that the PRO data is 
not missing at random [39]. One way to poten-
tially mitigate this bias would be to pick a rele-
vant time point in the treatment course where all 
patients complete a PRO assessment regardless 
of whether they remain on treatment or not and 
prioritize collection of that data.

Another important element for overcoming 
interpretation issues is pre-specification of well- 
defined PRO endpoints. In trials where PRO data 
is collected, the associated endpoint is not often 
detailed, for example, a frequently used endpoint 
is that PRO data will be examined between the 
arms [8, 40]. The Standard Protocol Items: 
Recommendations for Interventional Trials in 
Patient Reported Outcomes (SPIRIT-PRO) recom-
mends that “Primary, secondary, and other out-
comes, include the specific measurement variable 
(e.g., systolic blood pressure), analysis metric 
(e.g., change from baseline, final value, time to 
event), method of aggregation (e.g., median, pro-
portion), and time point for each outcome” are 
included in the study protocol [31]. The largest 
barrier to this recommendation is that, as men-
tioned earlier, there are no standardized PRO end-
points for all cancer clinical trials. However, 
applying the estimand framework can help trial 
sponsors to structure their endpoints, including 
their PRO-specific endpoints. The estimand frame-
work has been proposed by the International 
Council for Harmonisation and outlined in the 
E9(R1) addendum [41]. A detailed description of 
this framework is beyond the scope of this book 
chapter; however, the broad goal of the E9(R1) 
addendum is to align trial objectives, design, anal-
ysis, and interpretation. Finally, there is an ongo-
ing multi-stakeholder project, Setting International 
Standards in Analyzing Patient- Reported 
Outcomes and Quality of Life Endpoints Data 
(SISAQOL) Consortium, that is aiming “to 
develop recommendations for standardizing the 
analysis and interpretation of patient reported out-
comes and quality of life data in cancer random-
ized trials” [42]. This initiative includes regulatory 
agencies, payers, trialists, industry, academia, and 
most importantly patients, with the intended result 
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of standards developed using existing guidances 
and guidelines to help with the design of appropri-
ate patient-centric endpoints as well as help to 
translate findings so that clinicians and patients 
can make sense of the results and use the results in 
shared decision making.

21.5  Disease and Treatment 
Context Matters

Most of the examples provided thus far have been 
trials that have supported approval of new treat-
ments in the advanced stages of cancer. For many 
patients with early-stage cancer, there are few 
noticeable symptoms and diagnosis is made via 
screening efforts or due to clinical investigations 
related to another medical issue. On the other 
hand, patients with advanced disease may experi-
ence a greater number of disease-related symp-
toms. Therefore, just as we see disease-free 
survival, and not overall survival, used as a pri-
mary clinical endpoint in adjuvant trials, the PRO 
endpoints need to be different. For example, it 
may be reasonable in a trial investigating a new 
treatment for metastatic castrate-resistant prostate 
cancer to use a PRO endpoint where time to pain 
palliation is investigated [43]. This is because for 
there to be pain palliation, patients must start the 
trial with a certain degree of pain (usually >3 
points on a 0–10 numerical pain rating scale) [44] 
and therefore baseline pain should be included in 
the inclusion criteria. In the adjuvant setting 
where patients are unlikely experiencing pain 
before treatment, it would not be possible to 
recruit patients into the trial. Patient- centric end-
points in the early-stage setting are an area that is 
continuing to develop. What remains the same 
though for both settings is understanding safety 
and tolerability of the investigational treatment.

21.6  Patient Perspective – Lee 
Jones

PROs are becoming more expected to be mea-
sured and reported in the clinical trial component 
of drug development. This is due on part to the 

requirements for “beneficence” in clinical trials, 
but also due to the importance of QoL consider-
ations for patients on clinical trials as well as in 
post-approval clinical care.

The relationship between PROs and QoL is 
not always easy to determine. QoL is totally 
patient-centric, no two patients will consider the 
exact same experiences when asked to rate their 
QoL. This is because every patient is different in 
terms of sex at birth, gender identity, age, body 
structure, racial and ethnic background, genetic 
profile, and economic background among others. 
As a result, they will react differently to drug 
treatments clinically, emotionally, and intellectu-
ally. Clinical side effects can range from inconve-
nience to death. Emotional side effects can range 
from calm acceptance to clinical depression. 
Intellectual side effects can range from stoic 
acceptance to obsession. These differing reac-
tions can result in differing pain thresholds and 
ability to accept and withstand whatever side 
effects they may be experiencing and will have a 
major impact on patients’ real experience of 
symptoms and side effects, and their perceived 
impact on QoL. For example, diarrhea might be 
an inconvenience for a retired patient, but for a 
stage performer, it could dramatically affect their 
ability to work and thus negatively impact their 
QoL.

Patients will also differ in their short- and 
long-term objectives regarding their treatment. 
One patient may want to experience no treatment 
side effects, another may be willing to do any-
thing to be able to live until their son’s or 
 daughter’s wedding, and another may be willing 
to suffer anything for the best chance of long-
term survival.

As a result of these differences, defining 
“quality of life” in a way that would apply to all 
or even most patients is very difficult. Most of 
what is measured today and that affect treatment 
decisions are clinical outcomes (e.g., laboratory 
values) for which the healthcare establishment 
has determined thresholds that are used to define 
“tolerability.” This is even less relevant to many 
patients since clinical trials do not enroll patients 
that represent every combination of these indi-
vidual characteristics so only when the drug is 
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approved for use in the real world is the real 
“testing” conducted.

Despite these considerations, QoL is a critical 
endpoint in the drug development process. 
Though the results will not be definitive and 
applicable to every patient, giving patients the 
range and scope of the factors that affect QoL 
will offer some comfort if and when they experi-
ence any of these same effects. Ultimately, it may 
be possible to give patients a “Chinese menu” of 
treatment options, with varying efficacies and 
side effects, so each patient can, in a shared 
decision- making process with their doctor, 
choose the treatment that will best take into con-
sideration both the clinical effects of the drug and 
the feelings, goals, and needs of the patient. We 
have fleshed out a hypothetical example at the 
end of this section.

It is also likely that different data presenta-
tions of PRO/QoL concepts could be used, one 
set as part of the regulatory process, to measure 
the statistical difference between study arms and 
another set for patient decision making, where a 
different focus might be important, and the pre-
sentation of the data quite different. The former is 
primarily quantitative, the latter primarily 
descriptive and much more effectively presented 
visually so that patients do not need to under-
stand statistics, for example, hazard ratios and 
95% confidence intervals. An example of this 
might be peripheral neuropathy. For regulatory 
purposes, the CTCAE grade is important and 
how the proportions between treatment arms dif-
fer. However, for patients the grade may be less 
important, but knowing the length of time they 
might experience the symptom may be more sig-
nificant—an intense, short-term bout may be of 
less concern than a milder but longer-term expe-
rience which might have a greater impact on their 
QoL.

One initiative underway that leads in the direc-
tion of presenting descriptive information is 
being undertaken by the US FDA. This initiative, 
called “Project Patient Voice,” will show, using 
easy-to-understand graphics, the side effects 
reported by participants in clinical trials in terms 
of both timing and intensity of the effect [24]. 
Though currently limited to a demonstration of 

the approach, this initiative has the promise of 
offering patients the most realistic picture of 
what they might expect to experience when 
treated with the drug. In this way, each patient, in 
consultation with their oncologist, will be able to 
determine what combination of factors can result 
in the best (or least bad) side effects based on 
their unique set of attributes and perspectives. 
The process is still overly complicated to be able 
to be used by most patients and to be most useful 
to patients it would need to include information 
about patient characteristics, such as age, race, 
comorbidities, and tumor mutations as well as 
drug data related to efficacy, physical function, 
and PROs, so that a patient could better assess the 
effects of a drug on a “patient like me.” This 
would become a massive database management 
and data collection, retrieval, and presentation 
issue that might be best handled with an artificial 
intelligence application.

Cancer patients need a better way to under-
stand how the drugs available to treat their cancer 
will affect them, their cancer, and their 
QoL. Capturing PROs is a critical first step but 
the massive amount of data that is collected needs 
to be effectively managed and reported in a form 
that patients can understand and use in consulta-
tion with their oncologist to determine the best 
course of treatment for them. This would indeed 
make the promise of personalized medicine a 
reality.

21.6.1  Menu Presentation

In the face of a changing treatment landscape that 
has potential for multiple treatment options, 
understanding the tradeoffs between different 
side-effect profiles in light of efficacy findings 
would be useful for patients and healthcare pro-
viders. One could imagine a guide outlining ben-
efits and risks of the approved treatment options 
next to each other for review as a shared decision- 
making tool (Fig.  21.2). Information regarding 
the patient’s disease, including actionable muta-
tions and biomarker information, could be fed in 
via a series of questions and this would pull from 
a database the relevant treatment options based 
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on the National Comprehensive Cancer Network 
Clinical Practice Guidelines.

The figure and description of our hypothetical 
shared decision-making tool is aspirational, and 
not currently possible to populate. Before such a 
tool can be developed, there are many challenges 
to overcome. However, one possible starting point 
is to leverage the data presented on the FDA’s 
Project Patient Voice website once more trials are 
added. The symptom summary information pre-
sented in the table (worsening in symptoms from 
baseline assessment), as well as information on 
overall survival, PFS, and overall response rate 
(ORR) from the clinical trial, could be used to 
populate a tool like that presented in Fig. 21.2.

There are several limitations in relying solely 
on clinical trial data that need to be considered. For 
example, not all trials collect the same side- effect 
data, and this would leave gaps in the table because 
it might not be relevant to ask about hair loss in a 
trial comparing two tyrosine kinase inhibitors 
which are not known to cause hair loss. There is, 
however, a core set of side effects (anorexia, anxi-
ety, cognitive disturbance, constipation, depres-

sion, diarrhea, dyspnea, fatigue, insomnia, nausea, 
neuropathy, and pain) that was arrived at via an 
NCI-supported consensus that could be routinely 
captured [45] but requires guidance from the regu-
latory agencies to be used more extensively. There 
are also challenges in comparisons of trial data. 
This is because the trial data can differ due to dif-
ferences in trial inclusion and exclusion criteria. 
How these limitations would be incorporated as 
well as differences in the length of follow-up or 
missing PRO data need to be considered and a bal-
ance struck between sufficient description and too 
much description that could lead to difficulty to 
understand the important take away points. 
Clinical trial data is also not necessarily represen-
tative of the wider range of patients receiving treat-
ment in the community. To overcome this, the 
table could be augmented with real-world data; 
however, at this time, PROs systematically captur-
ing side effects are not commonplace in healthcare 
systems. Finally, the hosting and maintenance of 
such a tool is critical, and who should take on this 
role and how any related costs should be allocated 
are not clear.

Fig. 21.2 Aspirational Menu Presentation of Clinical Trial Information
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But what is clear is that patients would benefit 
significantly by having a full range of efficacy 
and side-effect information so that together with 
their healthcare providers they could choose a 
treatment that best accords with their personal 
QoL and healthcare preferences.

21.7  Clinician Perspective – Lynn 
Howie

Patient-reported outcome measures can improve 
the data needed for clinicians and their patients to 
decide between therapies when disease-related 
outcomes are similar and there is no clear therapy 
that is substantially superior with respect to 
disease- related outcomes. Currently, we have 
very limited patient-reported data in FDA labels; 
however, as noted earlier, there are some key 
examples where this data has helped to inform 
the severity and duration of symptoms. 
Ruxolitinib, an agent for patients with myelofi-
brosis, was approved using a composite endpoint 
that included a radiographic endpoint of reduc-
tion in spleen size along with a reduction in 
patient-reported assessment of symptom burden 
as the primary efficacy endpoint for approval. 
Figure  21.3 is from the label describing the 
symptom reduction observed at week 24 [26] 
(Fig.  21.3). From these results, clinicians can 
advise patients that about half of the patients who 
receive ruxolitinib report that their symptoms are 
reduced by about one half after being on therapy 
for approximately 6 months. Crizotinib, an oral 
tyrosine kinase therapy for those patients with 
advanced lung cancer which has an ALK or 
ROS-1 mutation, is associated with ocular toxici-
ties which can have a significant impact on 
patient function and QoL. In both examples, PRO 
data were used to characterize the frequency, 
duration, and impact of symptoms on patients’ 
daily lives which can then be used to communi-
cate benefit as with ruxolitinib and risk with 
crizotinib.

In choosing a therapy, patients and clinicians 
are interested in the side effects of treatment 
and how these will impact daily life. As we 
know, daily persistent symptoms can be more 

aggravating than more severe symptoms that 
are shorter in duration [46]. For patients who 
are continuing to work during treatment, it will 
be important to understand the impact of thera-
pies on this aspect of their lives, as well as the 
impact on other daily activities such as exer-
cise, ability to perform household tasks such as 
cooking and eating meals, and patient-reported 
experiences with symptomatic adverse events. 
So, questions that assess the impact on these 
areas will be most useful as patients and clini-
cians work to identify the best treatment for 
that patient when several options are 
reasonable.

Currently, we do not fully understand the 
patient experience of side effects and we even 
less so understand the impact on physical func-
tion and role function. We need to encourage 
drug manufacturers to include assessment of 
symptomatic adverse events and assessment of 
treatment impact on physical and role function 
in order to better understand the effect of ther-
apy on patients’ lives. This will help to provide 
patients and clinicians the data needed to make 
treatment decisions. In the current landscape of 
global clinical trials, it will also be important 
to understand how patient responses may be 
affected by the social and economic structures 
of the place where the patient lives. In geo-
graphical locations where there are robust 
social insurance programs that allow for the 
person to have job and/or economic security 
despite being unable to perform their job due 
to illness, the impact of side effects may be 
reported differently than in those places where 
the inability to perform job and other functions 
can have a more significant impact on patients’ 
experiences.

21.8  The Future – What Role Can 
Real-World Data Play 
in Closing the Efficacy/
Effectiveness Gap?

Both patients and clinicians are looking for rep-
resentative data to help their patients make 
informed treatment choices. One path to that is 
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via the use of real-world data (RWD). This has 
been defined as “the data relating to patient 
health status and/or the delivery of health care 
routinely collected from a variety of sources. 
RWD can come from a number of sources, for 
example: electronic health records, claims and 
billing activities, product and disease registries, 
patient- generated data including in home-use 
settings, data gathered from other sources that 
can inform on health status, such as mobile 
devices” [47].

We are currently sitting at the forefront of 
the possibilities of real-world PRO data. This is 
because, at the moment, widespread implemen-
tation of routine collection of PRO measures in 
clinical practice is limited, which in turn limits 
the use of RWD for PROs. In a systematic 
review of the literature, the authors found that 
only 3 of 36 articles reviewed reported on 
implementation of PRO measures in clinical 
practice with the goal of managing patient care; 
the majority of papers reviewed were interven-

tions that were carried out in clinical practice 
and used PROs to assess the success of the 
intervention [48]. This review may not reflect 
the true situation, as it is likely that more data is 
being collected than is reported in the academic 
literature. However, the collection of RWD that 
can be converted into real-world evidence 
(RWE) to support regulatory decision making 
and possibly close the efficacy/effectiveness 
gap starts with high-quality data collected in 
the clinic. Assessing the quality of that data and 
sharing of best practices is critical. The 
International Society of Quality of Life 
(ISOQOL) guidelines present some of the bar-
riers to implementation into the clinic. These 
include resources, both procurement of equip-
ment (e.g., tablet for electronic capture) and 
person power (e.g., establishing and sustaining 
the program). Beyond these challenges, other 
difficulties include standardization of collec-
tion of data and lack of best practices around 
the analysis and interpretation of the data.

Fig. 21.3 Proportion of Patients with Myelofibrosis Achieving 50% or Greater Reduction in Individual Symptom 
Scores at Week 24

B. L. King-Kallimanis et al.
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To gain traction with RWD for PROs, 
straightforward questions and hypotheses are 
needed. RWD that describes the safety/tolera-
bility of a new therapy may have the most 
immediate benefit, as these data can be used to 
better describe patient-reported side-effect 
experiences by subgroups (e.g., older age) of 
patients that look more like the patients regu-
larly seen in the clinic. Also, many of the PRO 
projects currently center around symptom 
monitoring [48], meaning that there is existing 
infrastructure in place to capture this data. 
One of the issues that will need to be recon-
ciled around symptom data collection for drug 
development is real-time monitoring versus 
passive data capture. Currently in industry- 
sponsored clinical trials, almost all PRO data 
collection is passively collected and not 
actively reviewed by the care team in real 
time. This is not always clear to patients 
enrolled in clinical trials [49]. However, PRO 
data captured to actively monitor and manage 
symptoms during routine cancer treatment has 
been shown to improve overall survival [50, 
51]. Acknowledging the impact active moni-
toring may have will be an important consider-
ation in the use of RWD that may be used to 
generate RWE.

21.9  Conclusion

In this chapter, we have touched upon many 
important issues for the inclusion of PRO 
measures to represent the patient’s perspec-
tive in drug development and how that data 
can be applied in clinical practice. Many of 
the guidelines outlined within this chapter 
should not be taken to be prescriptive. Each 
study requires consideration of the specific 
treatment or study population and what 
research questions help inform the benefit-
risk assessment of a new therapy. However, 
with careful planning of PRO endpoints, the 
results are interpretable and meaningful to all 
stakeholders, but especially to those who have 
been diagnosed with cancer and want to make 
informed choices.

21.10  Questions That Can Be Used 
for Learning/Testing

• When planning a trial that will be part of a 
licensing application, what patient-reported 
concepts are most relevant and why?

• What are the key considerations for timing of 
patient-reported assessments when planning 
the schedule of assessments?

• If planning to include a PRO label claim, what 
are the key considerations for the inclusion of 
PRO data in the drug label?

21.11  A Topic for Discussion That 
can Be Used for Teaching

• What are the possible implications for report-
ing different PRO results in the US prescrib-
ing information and the European summary of 
product characteristics?

21.12  Further Reading List

The following list presents literature that extends 
the contents of this chapter. Readers looking for 
in-depth information and further material are 
advised to consult the following sources.

 1. US Food and Drug Administration. Guidance 
for industry use in medical product develop-
ment to support labeling claims guidance for 
industry. Clin Fed Regist. 2009;(12):1–39.

 2. European Medicines Agency. Appendix 2 to 
the guideline on the evaluation of anticancer 
medicinal products in man. 2014;44(4):1–18. 
Available from: www.ema.europa.eu/contact

 3. Kluetz PG, O’Connor DJ, Soltys 
K.  Incorporating the patient experience into 
regulatory decision making in the USA, 
Europe, and Canada. Lancet Oncol. 
2018;19(5):e267–74.

 4. Calvert M, Kyte D, Mercieca-Bebber R, Slade 
A, Chan AW, King MT. Guidelines for inclu-
sion of patient-reported outcomes in clinical 
trial protocols the spirit-pro extension. JAMA. 
2018;319(5):483–94.
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21.13  Research in Context
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22.1  Introduction

Breast cancer is the commonest female cancer. 
According to global cancer statistics, in 2020, 
more than 2 million patients were affected by this 
disease [1]. Worldwide, there are currently mil-
lions of women that are either undergoing treat-
ment or have survived from their disease.

The median age of breast cancer patients is 
around 60. One in eight women will be diagnosed 
with breast cancer during their life span.

Despite the anxiety seen in younger women, 
the incidence of breast cancer in the younger 
population is much lower (Fig.  22.1). 
Nevertheless, one could argue that the impact of 
this disease on the younger patient groups is 
more profound, as it is affecting a major part of 
the workforce, it is affecting parenthood, partner-
ship, relationships and social stability.

Nowadays, breast cancer is the leading cause 
of death in women less than the age of 50.

So, what is the cause of this otherwise com-
mon disease? What is our answer to this young 

and healthy patient who walks into our clinic 
with a diagnosis of breast cancer? Why me doc-
tor? What have I done wrong? What have caused 
my cancer? For the majority of our patients there 
is no answer, as breast cancer is a multifactorial 
disease with many risk factors involved.

This chapter will enable readers to familiarize 
their selves with this very common disease, ana-
lysing risk factors, current management options, 
and how all these treatment options affect the 
quality of life of the patients.

22.2  Risk Factors

One of the strongest risk factors is age. It is clear 
that the aging breast has more chances to be 
affected by mutations causing neoplasia. Aging 
and prolongation of life are the prices societies 
are paying to carcinogenesis [2].

There are many other risk factors that play an 
important role in breast cancer development [2, 
3]. The exposure to radiation at a younger age, as 

Fig. 22.1 Breast cancer (C50), average number of new cases per year and age-specific incidence rates per 100,000 
females, UK, 2015–2017. Breast cancer research UK
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part of treating an underlying malignancy, is a 
significant risk factor, with the anticipated risk of 
developing breast cancer 10 years post the com-
pletion of radiation being significantly higher 
compared to that of individuals with no radiation 
exposure.

External hormonal treatment is another risk 
factor, and many studies have shown that pro-
longed exposure to HRT (hormone replacement 
treatment) increases the risk [4]. As the exposure 
of the female breast to longer hormonal manipu-
lation has been shown to increase the risks of 
neoplasia, it is clear that early menarche and late 
menopause are also among the risk factors.

Genetic factors are among the contributing 
factors and despite the fact that they exist in less 
than 10% of the patients, their role is clear. Genes 
like the BRCA1 and BRCA2, located in chromo-
somes 17 and 14, when mutated, increase the 
risks of patients significantly. Patients with 
BRCA1 and 2 have a lifetime risk of developing 
breast cancer that could be up to 70% [5]. Other 
genes like PTEN, CHEK2, p53 are also associ-
ated with breast cancer and other malignancies, 
such as ovarian carcinoma, brain tumours and 
pancreatic disease.

In recent years, obesity, the ‘disease’ that has 
become a pandemic in the Western societies, has 
been associated with postmenopausal breast can-
cer. Alcohol consumption is one of the newest 
environmental and dietary associations with 
breast cancer. There is nowadays a clear dosage 
level of alcohol consumption and breast cancer 
risk increase [6].

Other risk factors like previous benign breast 
disease [7], history of previous trauma and 
increased breast density, as seen on mammogra-
phy, have also been recognized.

22.3  Treatment of Breast Cancer

Once the diagnosis of breast cancer is made, the 
patient will undergo treatment that today incor-
porates surgery, radiotherapy, biological agents, 
chemotherapy and hormonal treatment. What 
have changed in the last decade is the individual-
ization of cancer treatment and the recognition 

that better survival comes with expertise and 
multidisciplinary approach [8].

Since the discovery of the different molecular 
profiles of breast cancer and the publication by 
Peru [9], we know that every patient fits a differ-
ent disease model and the approach and the 
sequencing of the treatment vary significantly, 
depending on the molecular profile of the tumour. 
We have today recognized at least four different 
subtypes of breast cancer like Luminal A, 
Luminal B, her-2 enriched and triple negative. 
Depending on this profiling, patients might have 
a completely different approach and disease out-
come is different. As an example, patients with 
her-2 enriched breast cancer, or triple negative 
will today be offered chemotherapy prior to sur-
gery (neoadjuvant approach), and that will be fol-
lowed by surgery and then radiotherapy. 
Hormonal-driven breast cancers remain the com-
monest group in all ages, and within this group 
there is the tendency of offering less chemother-
apy with the help of the genomic and prognostic 
assays. Every single breast cancer patient that 
presents in the oncology clinic is unique, and any 
treatment intervention should be decided by the 
multidisciplinary team that includes radiologist, 
medical and radiation oncologists, histopatholo-
gists, breast and plastic surgeons. All patients 
should have an initial core biopsy that defines 
their molecular subtype before any decisions 
about further treatment are taken.

22.4  Modalities of Breast Cancer 
Treatment

22.4.1  Surgery

Surgery remains one of the most important treat-
ments in breast cancer. Throughout the years, 
surgery has moved from the very radical and 
mutilating approaches of total mastectomies with 
removal of the whole breast and the muscular 
structures, to less invasive and minimal surgery. 
Depending on the size of the lump, the majority 
of patients today will have conservative surgery 
with minimal surgery in the axilla. The axillary 
clearance, which is surgery to remove a signifi-
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cant amount of lymph nodes from the axilla, will 
be offered only to patients with significant vol-
ume of involved nodes in the axilla. Today the 
most standard surgical approach in the axilla is 
the removal of the sentinel lymph node, the 
‘guardian’ node of the axilla, or the targeted axil-
lary clearance in patients with a small number of 
metastatic nodes. This approach spares patients 
from the future development of lymphoedema 
and aims to avoid post-surgery deformities in the 
breast area and the axilla.

If mastectomy is needed, reconstructive 
options, either with implants or autologous grafts, 
have significantly improved the cosmetic out-
come. Patients nowadays, in contrast with the 
past, will be given the option of immediate recon-
struction during the breast cancer surgery.

22.4.2  Chemotherapy

Chemotherapy remains one of the most stressful 
treatments around malignant disease. Any new 
patient that walks into an oncology centre will 
have the fear of chemotherapy, which is associ-
ated with the fear of hair loss, nausea and fatigue.

Chemotherapy is mainly offered to very young 
patients, patients with more advanced nodal dis-
ease or patients that have special breast cancer 
subtypes like triple negative or her-2 enriched. In 
recent years, molecular profiling of the tumours 
especially the ones that are oestrogen receptor 
positive, have added tremendous assistance in the 
correct identification of the cohort of patient that 
will have a gain from the adjuvant chemotherapy, 
thereby avoiding overtreatment of patients with a 
favourable tumour profile.

Chemotherapy remains one on the main treat-
ment options in patients with metastatic disease.

22.4.3  Biological Agents

The major innovation in treating malignant dis-
ease during the last 2 decades has come with the 
discovery of the molecular subtypes and the use 
of the targeted monoclonal antibodies. Breast 
cancer and haematological malignancies have 

been the pioneers in the use of targeted treat-
ments in neoplasia, completely changing the tra-
ditional treatment field in cancer care. Since the 
FDA approval of Trastuzumab in 1998, newer 
biological agents have been approved, not only in 
breast cancer but also in lung and bowel malig-
nancies, improving considerably the overall sur-
vival of patients.

Nowadays, in a breast oncology clinic, there is 
a number of new anti-her-2 agents, immunother-
apy for the triple negative tumours and cyclin- 
dependent kinases, CDK 4/6, for the advanced 
metastatic ER positive breast cancer. All of these 
agents have been associated with improved sur-
vival and disease-free survival (DFS) in the adju-
vant and metastatic setting.

22.4.4  Radiotherapy

Among the oldest and commonest cancer treat-
ments, widely used in breast cancer, radiotherapy 
has also seen considerable improvements in the 
recent years with the application of shorter 
courses over few weeks compared to the more 
prolonged regimes of the past. Modern radiother-
apy planning techniques with the incorporation 
of better imaging equipment, like CT scan and 
MRI, have helped in improving the cosmetic out-
come but more importantly in avoiding unneces-
sary toxicities to the surrounding healthy 
structures.

22.4.5  Hormonal Treatment

Hormonal treatment remains the cornerstone of 
the treatment of the ER (oestrogen receptor) pos-
itive group. In a proportion of patients in the 
adjuvant setting, hormonal treatment has been 
prolonged to up to 10 years. Women will either 
be offered Tamoxifen an ER modulator, or 
 aromatase inhibitor, like anastrozole, letrozole 
and exemestane.

Despite the major advances in disease under-
standing and the major and innovative treatments 
that have been used, not only in the early stage of 
disease but also in the metastatic setting, a per-
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centage of breast cancer patients will relapse dur-
ing the course of the illness and will succumb 
from the disease.

Through this long patient journey from the 
initial diagnosis, the initial emotions of the 
patient facing the new breast cancer disease, the 
treatment journey, the prognosis and its risks, one 
has to try and maintain one important aspect: 
quality of life.

For this complex disease, quality of life has to 
be measured not only around the patient but also 
around its carers and the environment.

22.5  What Is Quality of Life?

Although frequently used today, quality of life is 
not that easy to define (see also Chap. 1, this vol-
ume). As per WHO, it is ‘the perception of an 
individual of their position in life in the context 
of culture and value system and in relation with 
their goals, expectations, standards and 
concerns’.

Patients with breast cancer will be faced with 
many challenges throughout their prolonged 
journey with the disease. Comparing breast can-
cer with other malignant disorders, one needs to 
realize that there are major challenges and major 
differences. Hormonal-driven breast tumours 
(the commonest group) have a very good 5-year 
survival, but they still maintain a small but real 
risk of relapse for the rest of the life of the 
patients, making the need for prolonged drug 
treatment. This is almost unique for this disease. 
Unfortunately, this disease is so heterogenous 
that quality of life might be completely different 
from one breast cancer subtype to another.

We will analyse in points all these challenges 
of the different treatment approaches offered in 
breast cancer and how these factors influence the 
quality of life.

22.6  Age

Life challenges and quality of life are different 
for an elderly breast cancer patient when com-
pared to a younger individual. Challenges will 

always be there, but the impact on living with a 
serious and chronic disease can be different 
across lifespan [10]. Younger age was one of the 
major sociodemographic characteristics associ-
ated with distress on a systematic review from 42 
studies published in 2017 [11]. A patient with a 
young family and young children, a patient plan-
ning to start a family and a young professional 
have many challenges to face when embarked 
with the cancer diagnosis. Suddenly there is the 
need of postponing, or even halting current plans, 
reviewing relationships and family roles. A 
mother of two with a full-time job might struggle 
to go through a 6-month chemotherapy treat-
ment. Struggling will not only be because of 
financial difficulties, but also because career 
might be put on hold, job and travelling opportu-
nities need to be adjusted. For very young 
patients, their family planning process will also 
be affected, they will review their interpersonal 
relationships, they will have fear for the risks on 
their fertility from the ongoing treatments. Breast 
cancer treatment can change body image, affect-
ing sexuality. Marital strain is not uncommon and 
alienation from society with depression are often 
observed.

Sexual dysfunction is also common [12]. A 
high percentage of patients reported sexual dys-
function not only when they were receiving treat-
ment but also after the completion of treatment 
[13]. In many societies, discussing sexual dys-
function remains a taboo. Even in more advanced 
societies, patients and healthcare professionals 
infrequently bring up the issue of sexuality. This 
is most of the times superseded by other stressful 
toxicities a patient might report during the clinic 
visit.

Is the sexual dysfunction associated only with 
the fear of the new and life-threatening diagno-
sis? Although the psychological issue is one fac-
tor, another important factor is the toxicity 
associated with the treatment patients are under-
going. Chemotherapy causes early menopause 
with associated vaginal dryness and loss of 
libido. Similar toxicities are frequently seen with 
the use of the hormonal treatment either alone 
like Tamoxifen or AIs (aromatase inhibitors) or 
in association with LHRH agonists. Hormonal 
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treatment causes dryness, amenorrhoea, dyspa-
reunia and poor performance in sexual life.

A third important factor affecting sexual life is 
surgery, and it seems that any form of surgical 
intervention to the breast can have a negative 
impact on sexuality. Surgical treatment entails 
physical changes to the body that can have 
adverse effects on the patient, affecting mainly 
intimate relationships. There is a reduction in the 
self-perceived attractiveness following mastec-
tomy with negative impact on sexuality. Despite 
the fact that breast conserving surgery offers bet-
ter aesthetic outcome, it seems that any form of 
surgical intervention can affect sexuality. It is 
vital to discuss all the issues of surgical treatment 
with the patient so they have a better understand-
ing on what it means to their body, helping them 
to have acceptance of their new look.

What about quality of life in the elderly 
patients? In this group, other issues need to be 
addressed [14]. Struggling with even simple 
things, for example, cleaning, cooking, looking 
after an elderly partner could create major stress. 
The adjustment to the new reality of the disease 
can be more difficult, and depression and suicidal 
thoughts are common with advancing age.

QoL in elderly seems to be worse when offer-
ing chemotherapy. Chemotherapy toxicities are 
more profound, and there is evidence that there is 
a drop in their QoL [15]. Old age is associated 
with other comorbidities, and older patients are 
often receiving concurrent medication, thereby 
making the score of QoL from cancer treatment 
difficult.

Old age might be a factor for not offering all the 
best possible treatments, and this is why the incor-
poration of geriatric assessment tools [16] is 
important when discussing cancer treatments in 
this population. Unfortunately, elderly people are 
sometimes offered less treatment, as, until recently, 
they were excluded from many clinical trials.

22.6.1  Age and Fertility

Child-bearing has changed considerably over the 
last few decades, with couples postponing the 
initiation of family. It is therefore not uncommon 

for any young breast cancer patient walking in 
the clinic not to have children. Not only do breast 
cancer treatments affect fertility but the diagnosis 
itself demands postponing any pregnancy plans 
to a safe time frame of at least 2 to 3 years from 
the initial diagnosis, depending of course on 
many patient and disease factors [17]. This is a 
considerable progress from the past when preg-
nancy was almost forbidden post cancer diagno-
sis, or was only allowed after many years of 
being disease free.

Nevertheless, fertility post cancer treatment is 
not guaranteed, and this is why appropriate coun-
selling of the young woman is vital as she will 
need to be given the option of fertility preserva-
tion. There is enough data to suggest that this is 
another stressful event that compromises quality 
of life in this group [18].

22.6.2  Stage of Disease

The stage of breast cancer is associated strongly 
with disease prognosis. Disease stage is an inde-
pendent factor of poor quality of life across ages. 
The number of involved lymph nodes at presenta-
tion associated with more advanced stage disease 
was associated with depression and anxiolytic 
prescription [11]. During the course of this dis-
ease, patients will have the anxiety of surviving. 
One of the most important aspects of patients’ 
psychology is to educate them to accept their dis-
ease, and to also accept the small risk of develop-
ing metastatic disease. Having a breast cancer 
diagnosis today at an earlier stage with the help 
of the screening, patients need to realize that their 
prognosis in early stage remains very good. It 
needs though enormous mental discipline from 
the patients to bypass the fears of the disease and 
to continue living life as normal.

And what if the cancer is back, and what if 
suddenly in a clinic environment the patient is 
given the bad news of disease progression, 
 disease relapse, disease metastasis, or even found 
to have metastatic disease upfront [19]. For any 
patient, this terminology is irrelevant! Of rele-
vance is now the realization that metastatic breast 
cancer in 2020 remains an incurable disease.
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It is a fact that progress has been made, and 
30% of this group will manage to live for more 
than 5 years. But what quality of life assessment 
tool will capture this fear? Most probably none! 
The sadness, the panic, the vulnerability and the 
fear of a disease that could cause disabilities are 
emotions encountered frequently in the meta-
static setting.

And indeed, when we assess quality of life in 
early breast cancer, there are many tools and the 
consensus is easier. In the metastatic setting 
though quality of life is less clear, here progress 
needs to be made.

There is enough data to suggest that women 
with metastatic breast cancer will have reduction 
in their quality of life not only because of the fear 
of death from their incurable disease but also, as 
they move through the combination of palliative 
treatments, they will experience fatigue, neurotox-
icity, neurocognitive impairment, etc. Every effort 
should be made in assessing the needs of this spe-
cial group of patients and try to offer support. 
Patient-centred communication and shared deci-
sion-making between any metastatic patient and 
the physician are vital. There are many patients’ 
stories on how they handle the fear of death. This 
fear as expected is different among different ages.

22.6.3  Breast Surgery and Breast 
Reconstruction

22.6.3.1  Mastectomy and Breast 
Conservative Surgery

For the majority of the patients, wide local exci-
sion with breast conservation remains the stan-
dard approach. For a number of reasons, a patient 
might be offered mastectomy instead of wide 
local excision. Multifocality, very large central 
tumours, inability of the surgeon to achieve clear 
margins, very young age and genetic predisposi-
tion are among the commonest reasons for offer-
ing mastectomy.

Breast reconstruction post mastectomy has 
improved considerably over the last decade, and 
nipple- and skin-sparing mastectomies are fre-
quently offered, achieving excellent aesthetic 
results.

There is enough data to suggest that women 
that have undergone mastectomy score lower in 
their quality of life. Body image, future perspec-
tive and also acceptance of the systemic treat-
ment toxicity were worse in the mastectomy 
group in accordance to a recently published met-
analysis [20]. As expected, there are limitations 
in the analysis as many factors could play a role, 
that is, mastectomy was associated with larger 
tumours, therefore worse prognosis, so any 
impairment of the quality of life might have been 
due to stage of the cancer and not the type of sur-
gery! There is a universal acceptance though, that 
the less surgery is done, either in the breast or the 
axilla, the better the cosmetic outcome, and that 
will extrapolate to a better quality of life.

Plastic reconstructive options have improved 
nowadays, but the fear and the acceptance of the 
new body could be difficult among patients. Even 
with the better reconstruction, patients might run 
into problems with the implants with capsular 
formation post radiotherapy or pain associated 
with surgery. Immediate breast reconstruction 
(performed at the same time as the initial breast 
cancer surgery) was associated with better qual-
ity of life compared with the delayed option.

There is a trend nowadays for younger women to 
request more mastectomies even on the healthy breast 
as the fear of the initial diagnosis, and the fear of 
future relapses make the radical approach extremely 
appealing. Clear discussion with the patient regarding 
the post-surgery quality of life should always be raised 
at the initial consultation therefore enabling the patient 
to make the correct decisions judged by scientific 
facts and not emotions.

Another factor that has improved considerably 
is the surgery done for the axilla.

Surgery has moved from axillary dissection 
with removal of a large number of nodes to 
 minimal axillary surgery and removal of the sen-
tinel node.

Even with this minimal surgery, a significant 
percentage of patents will suffer from lymphoe-
dema. It is estimated that up to 30% of breast 
cancer patients might suffer with lymphoedema 
pain and arm swelling. Quality of life is impaired 
as lymphoedema is a debilitating condition with 
a long-term negative impact on a patient [21].
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22.6.4  Hormonal Treatment

Hormonal treatment is a major component of breast 
cancer treatment with the majority of the women 
having to take it for a prolonged period of time. 
Five to 10 years of either Tamoxifen (mainly used 
in the premenopausal women) or aromatase inhibi-
tors (first choice in the postmenopausal group) are 
the standard of care for all Luminal A and Luminal 
B breast cancer subtypes. A big percentage of all 
breast cancer patients either with early or advanced 
disease will be offered a form of hormonal manipu-
lation at some point during their treatment.

Toxicity profile differs among the antioestro-
gens like Tamoxifen, and the aromatase inhibi-
tors like letrozole and anastrozole.

Tamoxifen causes hot flushes, weight gain, 
mild hair loss and mood swings, whereas the use 
of AIs is associated with bone and joint aches, 
raised lipids, hot flushes and osteoporosis. 
Vaginal dryness is commoner in women on AIs 
compared to Tamoxifen.

Drug adherence could be compromised as 
these group of drugs need to be taken for long, 
and sometimes patients are abandoning them 
without informing their physician.

Few reports have exclusively analysed the 
quality of life with the use of hormonal treat-
ment, but it seems that there is a compromise and 
reduced quality of life.

Antioestrogens might affect the mood of 
patients and compromise their libido and sexual 
function. Drug adherence could be compromised 
as these group of drugs need to be taken for long, 
and sometimes patients are abandoning them 
without informing their physician. The negativ-
ism around taking a treatment that might cause a 
young patient to dive into menopause, might lead 
to a disturbed doctor-patient relationship, as there 
is enough data on patients not taking their treat-
ment but never reporting it!

Aromatase inhibitors are prescribed in up to 
60% of patients and prescription is increasing, as 
there is an increase in their use among the pre-
menopausal group. Musculoskeletal toxicity is 
well documented and indeed a percentage up to 
50% will report joint and muscular pain within a 
year of use. This is a contributing factor on the 
lower QoL seen with this class of drugs [22].

Beyond the oral treatments, younger patients 
with higher risk disease will be offered a 
gonadotrophin- releasing hormone agonist 
(GnRHa) on a monthly basis, for up to 2 or 
5 years in conjunction with their oral treatment. 
GnRHa is a monthly subcutaneously adminis-
tered treatment that is offered to many premeno-
pausal patients, in accordance with the results of 
the SOFT and TEXT study suggesting a benefit 
to the premenopausal hormone receptor positive 
higher risk group [23]. With this treatment, an 
immediate effect of castration is seen in this 
younger group changing their hormonal status 
from premenopausal to postmenopausal. 
Handling of the menopausal symptoms that 
appear in such an abrupt way could be difficult 
especially in the younger groups.

22.6.5  Chemotherapy Treatment

Chemotherapy is commonly offered to younger 
women with the disease, and it is a major part of 
the treatment in the metastatic setting. Among all 
cancer treatment modalities, chemotherapy 
remains the most fearful of all.

From various studies, it seems that quality of 
life is compromised during and after chemother-
apy. Not only does the patient have to deal with 
its own fear of the unknown pathway of chemo-
therapy, there is anxiety about the future, anxiety 
about the impact of chemotherapy on the rest of 
their family, like children and spouses. While a 
patient is receiving chemotherapy, abandonment 
of routines might be seen. Patients might need to 
modify their work activities, and they might be 
off sick from their work environment for a while 
with social and financial consequences.

Chemotherapy is associated with acute treat-
ment toxicities seen when the patient is receiving 
the treatment, and late toxicities that appear 
months to years from the completion of treat-
ment. Among the acute toxicities, nausea, vomit-
ing and myelosuppression are seen within days 
of offering the treatment. Hair loss is a common 
side effect in breast cancer patients as the cyto-
toxic agents commonly used are anthracyclines 
and taxanes, agents with high incidence of alope-
cia. Appearance-related side effects during che-
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motherapy especially the hair loss, the loss of 
eyebrows and eyelashes could have a negative 
impact on social engagements and could compro-
mise the quality of life [24].

Long-term toxicities from chemotherapy are 
not negligible, and they are associated with a 
small cardio toxicity risk, infertility with gonadal 
suppression and small risk of secondary malig-
nancies. Other long-term toxicities that are 
extremely important have to do with the neuro-
cognitive impairment, with the condition referred 
by patients as ‘chemo brain’, an entity that has 
been clearly reported and documented. As per the 
American Cancer Society, ‘chemo brain’ is a 
decrease in the mental ‘sharpness’ seen post can-
cer treatment. In science, it is defined as cancer- 
related cognitive impairment (CRCI) and 
includes impairment of short-term and working 
memory, attention, executive function and pro-
cessing speed. Some of the toxicities can be dif-
ficult to go through, and sometimes they appear 
at the completion of the treatment or years later. 
Up to 50% of breast cancer patients will report 
this CRCI, and it can be a cause of distress to the 
patients as it can impair their day-to-day activi-
ties [25].

22.7  Type of Cancer

Little is known about the influence on quality of 
life among the breast cancer subtypes and the 
analysis on this is less clear. In the majority of the 
published data, the analysis on breast cancer is 
done with breast cancer been mentioned as one 
unique disease. Having the clear recognition of 
the breast cancer subtypes, their different treat-
ment pathways, different chemotherapy and 
monoclonal antibodies and clearly different sur-
vival, we do expect to see in the future more anal-
ysis on quality of life based on the molecular 
tumour characteristics. Triple negative breast 
cancer and her-2 enriched are the two subtypes 
that women are commonly offered chemother-
apy. Most of the times, patients with these two 
groups present with larger tumours [26]. Patients 
with these two subtypes have increased anxiety 
as they are aware of the more complex treatment 
options. The fear of negative future perspectives 

is very high and reduced quality of life with anxi-
ety regarding the prognosis and treatment that 
accompanies the patient. There are reports on the 
anxiety caused by the finding of a less favourable 
breast cancer type, like triple negative. Inevitably 
patients will associate the certain breast cancer 
subtypes with the worsening prognosis and that 
will compromise their quality of life.

22.8  Carers and Environment

Any new diagnosis of cancer, and the treatment 
that will follow, creates a major stress not only 
for the patient but also for their carers. Adaptation 
to the new diagnosis of a chronic disease is not 
merely to the patients but affects spouses and 
extended family environment. The carers involve-
ment in all aspects of the patient’s treatment from 
the early stage of disease to the end-of-life care 
can be diverse and could also be influenced by 
cultural differences around the globe. Negative 
effects from the cancer treatment are experienced 
not only by the patient but also by its carers in a 
form of dyadic effect [27]. Understanding the 
carers needs in a breast cancer clinic could be 
challenging. In recent years, more attention has 
been paid in the carers needs, as a more holistic 
environmental approach will empower both the 
patients and their caregivers.

The fear of metastatic disease affects enor-
mously the patient’s environment and his/her car-
ers and does so in amplified way compared to the 
early stage of the disease. There is lack of data on 
the impairment of quality of life on the carers of 
patients with incurable disease as the patient 
remains at the centre of the oncologist’s atten-
tion, but it seems that caregivers report higher 
distress and less quality of life [28].

Scoring the emotions of the carers can be 
extremely hard. Emotionally they have to deal 
with fear of the loss of their loved ones. Beyond 
their emotional stress, the depression and anxiety 
they experience, they are also faced with physical 
and social stress. As they provide physical help to 
the patients, they might experience fatigue, lack 
of sleep and exhaustion [28]. There is increased 
anxiety around social circumstances, upbringing 
of offspring’s and financial concerns.
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22.9  Conclusion

As breast cancer is the commonest disease seen 
today in women and as it is one of the leading 
causes of death, scientific forces should be 
directed in offering new and pioneer treatments 
that will help prolonging the life of the patients. 
The ultimate target should be to cure this disease 
achieving longer survival and almost zero deaths. 
As with any other malignant disease, preserva-
tion of the quality of life in a holistic approach 
should walk alongside any treatment interven-
tions. Throughout the spectrum of the ages 
affected, there are different concerns around the 
treatment options and associated toxicities. The 
ultimate goal should be to identify all the differ-
ent treatment options offered in this heteroge-
neous disease during the lifespan of patients and 
act proactively so quality of life is maintained. 
High-quality research is needed in an attempt to 
improve holistically the life of breast cancer 
patients.

22.10  Questions That Can Be Used 
for Learning/Testing

 1. Breast cancer affects women during their 
lifespan. What are the challenges faced among 
the different age groups affected by the 
disease?

 2. What are the different molecular subtypes of 
breast cancer and how treatment gets 
differentiated?

 3. What are the surgical options in a patient with 
a new diagnosis of breast cancer?

 4. Quality of life in carers. A new topic with 
many challenges.

 5. Sexual dysfunction in association with hor-
monal treatment.

 6. Which genes are affected in breast cancer?

22.11  A Topic for Discussion That 
Can Be Used for Teaching

As survival in metastatic breast cancer is increas-
ing with innovative new treatments, the social 
consequences of living with metastatic disease 

are enormous. Work environment, work absences 
as a result of treatment and toxicities, financial 
insecurities, cost of new treatments, raising up a 
young family, relationship and many more are all 
put aside, as patients and medical teams need to 
concentrate on the metastatic disease. What 
actions societies, patients advocate groups, pol-
icy makers and medical teams should undertake 
to try and improve in a more holistic approach the 
quality of life of the breast cancer patients beyond 
the actual medical treatment?

22.12  Further Reading List

The following list presents literature that extends 
the contents of this chapter. Readers looking for 
in-depth information and further material are 
advised to consult the following sources.
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22.13  Research in Context

Despite the realization that quality of life is 
among the most important factors in malig-
nant disease, there is not a uniform tool to 
measure it. The different treatment options 
offered to breast cancer patients and their 
different molecular patterns make identifi-
cation of factors that cause distress 
extremely difficult. The publication by 
Syrowatka et  al. from Canada in Breast 
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23.1  Introduction: Brain Tumours

In 1926, Percival Bailey and Harvey Cushing 
published their book A classification of the 
Tumours of the Glioma Group on a Histogenetic 
Basis with a Correlated Study of Prognosis, in 
which the concept of brain tumour grading was 
introduced that forms the basis of modern-day 
neuro-oncology [1]. Prior to this pioneering 
work, attempts at distinguishing types of brain 
tumours were made by Rudolf Virchow and 
Camillo Golgi. During this time, virtually all 
brain tumours were called gliomas, but low-grade 
(now grades 1 and 2) were seen as a distinct 
entity compared to high-grade (now grades 3 and 
4) gliomas [2]. For 3 years Bailey examined and 
classified the pathological material of 414 glioma 
cases from Cushing’s series classifying these 
tumours into 13 categories. A year later, in 1927, 
the glioma classification was simplified into 10 
groups, in which tumour type was linked to the 
length of survival. Among others, oligodendro-
glioma, ependymoma, and astrocytoma were 
already separate groups [1]. Since 1979 the World 
Health Organization (WHO) has published the 
classification of tumours of the nervous system 
[3]. Until 2016, classifications relied primarily on 
histology, comparable to almost a century ago. 
However, more recent studies reported that 
molecular classification allowed for an improved 
prognostic classification with better treatment 
selection [4]. Gliomas with isocitrate dehydroge-
nase (IDH) mutations and 1p/19q codeletion 
respond better to radiotherapy and chemotherapy 
with a longer overall survival time compared to 

IDH-wildtype and non-codeleted tumours, 
respectively [5, 6]. Therefore, in the 2016 classi-
fication of central nervous system (CNS) 
tumours, histologic and molecular characteristics 
were combined to define tumour entities.

Brain tumours can either originate in the brain, 
referred to as a primary brain tumour or metasta-
sise to the brain as a result of a systemic cancer 
(mainly from non-small-cell lung cancer, breast 
cancer, and melanoma) and is then called a sec-
ondary brain tumour, or brain metastasis [7]. 
More than 100 different CNS tumours are 
included in the WHO 2016 classification. The 
primary CNS tumours are graded, ranging from 
WHO grade 1–4. Grade 1 CNS tumours are 
benign and commonly curable with complete 
surgical resection. Typical examples of grade 1 
CNS tumours include meningothelial meningio-
mas, pilocytic astrocytomas, and subependymo-
mas. Grade 2–4 CNS tumours are malignant and 
are, besides surgical resection, commonly treated 
with radiotherapy and/or chemotherapy. Typical 
examples of grade 2–4 CNS tumours include oli-
godendrogliomas, anaplastic astrocytomas IDH- 
mutant, and glioblastomas, respectively [8]. The 
latter comprise 57% of all gliomas with an annual 
incidence of ~3 per 100.000 persons, while glio-
mas comprise 26% of all primary brain tumours 
[9]. In contrast, brain metastases have an annual 
incidence of ~10 per 100.000 persons according 
to population-based studies, but the true inci-
dence is probably significantly higher according 
to autopsy studies [7]. The median overall sur-
vival of patients with 1–3 brain metastases is 
10  months after stereotactic radiosurgery 
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 treatment [10]. Median overall survival of glio-
blastoma patients is only slightly better, 
15 months after surgical resection, radiotherapy, 
and chemotherapy [11]. The prognosis of grade 2 
IDH- mutant gliomas treated with radiotherapy 
and chemotherapy is more optimistic with a 
median overall survival of 13  years [12]. With 
regard to gliomas, grade 1 tumours primarily 
occur in children, while grade 2–4 tend to occur 
in adults [13]. Typically, outcomes in the field of 
neuro- oncology were focused on progression-
free and overall survival, but health-related qual-
ity of life (HRQoL) as outcome has received 
increased attention in the past decades and is usu-
ally included as a secondary outcome in large 
clinical trials. In this chapter, we focus on the 
level of HRQoL in adult patients with grade 2–4 
gliomas of astrocytic or oligodendroglial origin.

This chapter enables readers to gain more 
knowledge about the following: (a) The assess-
ment of HRQoL in glioma patients. (b) The 
effects of determinants on HRQoL such as sur-
gery, radiotherapy, chemotherapy, mood, and epi-
lepsy. (c) HRQoL as prognostic factor for 
survival. (d) Long-term survivorship. (e) 
Caregivers’ HRQoL. (f) HRQoL in the end-of- 
life phase. Each section is preceded by a small 
summary of the findings of that specific section.

23.2  Assessment of HRQoL 
in Glioma Patients

HRQoL has become an important outcome in 
glioma research, typically assessed with cancer- 
specific questionnaires in combination with a 
brain tumour-specific module.

HRQoL outcomes are evaluated in glioma 
patients for mainly two reasons. In clinical trials, 
HRQoL as a secondary outcome contributes to 
determine the net clinical benefit of a treatment 
strategy together with the primary outcome (e.g. 
overall survival). In clinical practice, regularly 
assessing HRQoL during the course of the dis-
ease provides the treating physician with valu-
able information about the patients’ functioning 
and symptoms, thereby aiding in personalised 
medicine [14]. The most frequently used HRQoL 

questionnaires in the glioma population are the 
European Organization for Research and 
Treatment of Cancer (EORTC) Quality of Life 
Questionnaire (QLQ-C30) in combination with 
the brain cancer module (QLQ-BN20) and the in 
the United States of America developed 
Functional Assessment of Cancer Therapy- 
General (FACT-G) in combination with the 
FACT-Brain Cancer Subscale (FACT-BrCS). 
Both the EORTC and FACT questionnaires are 
validated in brain tumour patients [15] (see also 
Chaps. 5 and 6, this volume).

The EORTC QLQ-C30 consists of 30 items 
and the EORTC QLQ-BN20 of 20 items (Tables 
23.1 and 23.2). Scores on the EORTC items are 
transformed to a linear scale ranging from 0 to 
100 and sum scores can be computed for multi- 
item scales. With regard to the functioning scales, 
a higher score means better functioning. With 
regard to the symptom scales, a higher score 
means worse symptomatology. The FACT-G 
consists of 27 items and the FACT-BrCS of 23 
items (Table 23.3). The two combined form the 
FACT-Brain (FACT-Br), consisting of 50 items, 
of which the scores can ultimately be added up 

Table 23.1 Content of the EORTC QLQ-C30 version 
3.0

Number of 
items

Range item 
scores

Scale 
scores

Global health 
status/QoL

2 1–7 0–100

Functional scales
Physical 5 1–4 0–100
Role 2 1–4 0–100
Emotional 4 1–4 0–100
Cognitive 2 1–4 0–100
Social 2 1–4 0–100
Symptom scales
Fatigue 3 1–4 0–100
Nausea and 
vomiting

2 1–4 0–100

Pain 2 1–4 0–100
Dyspnoea 1 1–4 0–100
Insomnia 1 1–4 0–100
Appetite loss 1 1–4 0–100
Constipation 1 1–4 0–100
Diarrhoea 1 1–4 0–100
Financial 
difficulties

1 1–4 0–100

23 Quality of Life and Brain Cancer
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reflecting a total HRQoL score (total score ranges 
from 0 to 200, with a higher score representing 
better HRQoL) [15].

Other questionnaires that also have been fre-
quently used in past clinical trials, which will be 
discussed in this chapter, are explained briefly in 
this paragraph. The MD Anderson Symptom 
Inventory (MDASI) is a questionnaire developed 
to score both symptom severity (13 items) and its 
impact on daily functioning (6 items) in cancer 
patients. The MDASI-Brain Tumor (MDASI-BT) 
module also assesses symptom severity of nine 
symptoms specific to brain tumours. Scores range 
from 0 to 10 for each item, with higher scores 
indicating worse symptom severity and interfer-

ence with daily functioning. Six underlying con-
structs are measured by the 22-item MDASI-BT, 
including affective, cognitive, focal neurological 
deficit, treatment-related symptoms, generalised 
symptoms, and gastrointestinal [16]. Another 
relatively often used generic HRQoL question-
naire in glioma patients is the 36-item Short Form 
(SF-36), including eight different domains (phys-
ical functioning, role limitations due to physical 
health, role limitations due to emotional prob-
lems, energy/fatigue, emotional well-being, 
social functioning, pain, and general health) and 
two summary scores, the physical and mental 
component summary scores. Domain and sum-
mary scores range from 0 to 100, with a higher 
score indicating a more favourable health status 
[17]. The Ferrans and Powers Quality of Life 
Index (FPQLI) was developed to measure QoL in 
terms of satisfaction with life and the importance 
with regard to various aspects of life and contains 
66 items, with a range in scores of 1–6 for each 
item. The FPQLI gives a total QoL score includ-
ing all items and scores on four domains: health/
functioning, psychological/spiritual, social/eco-
nomic, and family [18]. The Functional Living 
Index-Cancer (FLIC) contains 22 items and each 
item has a score range of 1–7. A total summary 
score is computed, with a higher score indicating 
better HRQoL [19]. For glioma patients, five 
domains can be distinguished as measured with 
the FLIC, including psychological well-being, 
role/sociability, inner experience of disease, iso-
lation/sharing, and nausea [20]. The 31-item 
Quality of Life in Epilepsy Inventory (QOLIE- 31) 
has been used a few times in brain tumour-related 
epilepsy research and consists of seven domains, 
including overall QoL, seizure worry, emotional 
well-being, energy/fatigue, cognitive function-
ing, medication effects, and social functioning. 
Scores for each scale range from 0 to 100, with a 
higher score indicating better HRQoL [21–24]. 
Many other HRQoL questionnaires have been 
used in the glioma population, but these ques-
tionnaires will not be described here [25].

Clinically meaningful difference (or mini-
mally important difference) is defined as a differ-
ence in the score of the outcome of interest (e.g. 
HRQoL score) that is seen as important by either 

Table 23.2 Content of the EORTC QLQ-BN20

Number of 
items

Range 
item 
scores

Scale 
scores

Future uncertainty 4 1–4 0–100
Neurological deficit 
scales
Motor dysfunction 3 1–4 0–100
Communication 
deficit

3 1–4 0–100

Visual disorder 3 1–4 0–100
Symptom scales
Headaches 1 1–4 0–100
Seizures 1 1–4 0–100
Drowsiness 1 1–4 0–100
Hair loss 1 1–4 0–100
Itchy skin 1 1–4 0–100
Weakness of legs 1 1–4 0–100
Difficulty 
controlling bladder

1 1–4 0–100

Table 23.3 Content of the FACT-Br version 4.0

Number of 
items

Range item 
scores

Scale 
scores

FACT-G 
subscales
Physical 
well-being

7 0–4 0–28

Social 
well-being

7 0–4 0–28

Emotional 
well-being

6 0–4 0–24

Functional 
well-being

7 0–4 0–28

FACT-BrCS 23 0–4 0–92

P. B. van der Meer et al.



389

the patient or its proxy and which would lead the 
patient or its treating physician consider a change 
in the patient’s management. Determining what 
is a clinically meaningful difference is important 
for HRQoL data, because these scores are useful 
to patients, clinicians, and researchers, as these 
differences can be used for assessing the success 
of a treatment and establishing adequate sample 
sizes of future clinical trials [26]. Only the 
EORTC QLQ-C30 and EORTC QLQ-BN20 
questionnaires have a clear definition for a clini-
cally meaningful change on scales for glioma 
patients. A difference of ≥10 points on a scale 
was traditionally seen as a clinically meaningful 
difference for all scales in all cancers of the 
EORTC questionnaires, but cancer-specific mini-
mally important differences are now being devel-
oped. In this chapter, if it is known whether a 
significant difference is also clinically meaning-
ful, this will be indicated with an asterisk (*). The 
clinically meaningful difference was mentioned 
and interpreted in 42% (58/138) of longitudinal 
studies that evaluated HRQoL over time in gli-
oma patients [27].

23.3  Effect of Sociodemographic 
Factors and Performance 
Status on HRQoL

Conflicting evidence exists about the impact of 
most sociodemographic factors on HRQoL 
scores.

In three studies, female sex has been related to 
a significantly lower global health status and 
lower total HRQoL score in glioma patients [28–
30], but five studies found no significant differ-
ences between men and woman with regard to 
HRQoL [31–35]. Age and ethnicity did not seem 
to have an effect on HRQoL [28, 31, 32, 34, 36, 
37]. In two studies, it was demonstrated that 
patients being single, widowed, or divorced had a 
significantly lower total HRQoL score and lower 
scores on all domains of the FPQLI questionnaire 
compared to those who were married or in a rela-
tionship [34, 37], but in three other studies mari-
tal status was not associated with HRQoL [20, 
31, 32]. A lower level of education was found to 

be related to significantly lower functional well- 
being [33], global health status* [35], and total 
HRQoL score [32], but this effect was not appar-
ent in three other studies [31, 34, 37]. Evidence 
seems somewhat less conflicting for performance 
status. Most often the Karnofsky Performance 
Status (KPS) is used to quantify a glioma patient’s 
general well-being and activities of daily life, 
with a score ranging from 0 to 100. A higher 
score indicates less symptoms and a higher level 
of functioning [38]. The KPS is a clinician- 
observed outcome and therefore scored by a phy-
sician or nurse. It is therefore an inadequate 
surrogate for HRQoL, as this is typical a patient- 
reported outcome, reflecting the patients’ per-
spective [39]. However, the KPS is valuable for 
other purposes, such as quickly assessing a 
patients functional status and is an important 
prognostic factor for overall survival [40]. A KPS 
score <70 is often used as cut-off to exclude 
patients from participation in trials. A low perfor-
mance status has been related to a reduced mental 
and physical component summary score [41], 
global health status* [35], and total HRQoL score 
[31, 32], but this effect was not demonstrated in 
one other study [42].

23.4  Effect of the Tumour 
and Surgery on HRQoL

Surgical resection of the tumour seems to have a 
positive effect on HRQoL scores by a reduction of 
the tumour mass and accompanying symptoms, 
while tumour recurrence seems to have a nega-
tive effect on HRQoL scores. Tumour character-
istics, such as location and tumour grade, show 
contradictory results regarding their impact on 
HRQoL.

Surgical resection of the tumour prolongs sur-
vival and may alleviate neurological symptoms. 
However, surgery might damage normal sur-
rounding tissue, thereby inducing neurological 
deficits, including neurocognitive dysfunction 
and behavioural problems. HRQoL scores of 
newly diagnosed and histologically confirmed 
glioma patients were similar to those of newly 
diagnosed non-small-cell lung cancer patients 
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[41], but worse than healthy controls [41, 43, 44], 
HRQoL scores were significantly worse in 
patients who underwent biopsy compared to sur-
gical resection. In addition, patients who under-
went biopsy were less likely to show improvement 
in their HRQoL scores over time, whereas 
HRQoL scores of patients who had undergone 
gross total tumour resection did improve over 
time [45]. Of note, biopsy patients are consider-
ably different from patients undergoing surgical 
resection, meaning the results are biased. Biopsy- 
only patients tend to have a lower performance 
status, more often a multifocal tumour, a larger 
tumour size, and the tumour is often localised in 
a surgically more difficult accessible region, 
because these factors preclude them from being 
able to undergo surgery [15]. Still, the findings 
from this study support the idea that early side 
effects of surgical resection seem (mostly) 
transient.

Despite aggressive treatments (surgery, radio-
therapy, and systemic therapy), HRQoL seemed 
to improve during the disease trajectory, given 
patients do not have active disease [32]. Glioma 
patients showing tumour recurrence had even 
worse HRQoL scores compared to newly diag-
nosed glioma patients and compared to patients 
with localised cancer (i.e. confined to a certain 
part of the body, usually in the tissue or organ 
where the cancer originated), but HRQoL was 
similar to that of patients with metastatic cancer. 
Tumour recurrence in glioma patients was sig-
nificantly more often accompanied with neuro-
logical symptoms, including motor dysfunction* 
and communication deficits*, than at time of 
diagnosis [46, 47].

The effect of tumour grade on HRQoL shows 
contradictory results. In a number of studies, no 
significant differences were found in HRQoL 
between patients with grade 3 and 4 glioma [32, 
37, 47, 48], but in one study glioblastoma patients 
had worse scores on the role/sociability scale and 
total HRQoL score [20]. The worse HRQoL 
scores in glioblastoma patients were ascribed to 
the more aggressive nature of this tumour. 
Generally, it is thought that glioblastoma patients 
have shorter periods of stable HRQoL due to a 
shorter time to tumour progression and neuro-

cognitive decline. Whether having a glioma in 
either the left or right hemisphere is related to 
worse HRQoL scores is controversial, as both the 
left and right hemispheres have been correlated 
with reduced HRQoL scores [39]. Also with 
regard to tumour location, there is no unambigu-
ous relationship [49]. Finally, tumour volume did 
not seem to be related to HRQoL scores [34, 42, 
50].

23.5  Effect of Radiotherapy 
on HRQoL

Radiotherapy does seem to induce transient neg-
ative effects on certain HRQoL scales on the 
short term, such as motor dysfunction and com-
munication deficits. Most important long-term 
effects of radiotherapy are neurocognitive defi-
cits in various domains, which have a negative 
effect on HRQoL.

Radiotherapy is part of standard treatment in 
most glioma patients aiming to improve local 
tumour control, preserve a patients’ functioning, 
and increase overall survival. The timing, dosing, 
and scheduling of radiotherapy depend on the 
tumour and other prognostic factors [51]. Most of 
the time, patients will undergo a radiotherapy 
scheme of 3 or 6 weeks. Radiotherapy on the one 
hand may stabilise or improve HRQoL outcomes 
by delaying renewed tumour growth. In elderly 
newly diagnosed glioblastoma patients, radio-
therapy was compared to supportive care only. 
Radiotherapy increased the overall survival, but it 
did not result in differences with regard to 
HRQoL (Table  23.4). In both treatment arms, 
physical functioning*, cognitive functioning*, 
social functioning*, and fatigue* significantly 
deteriorated over a period of 4.5 months. Thus, 
radiotherapy treatment had no additional nega-
tive effect on HRQoL [52]. In a clinical trial in 
patients with grade 3 glioma comparing radio-
therapy alone with radiotherapy plus procarba-
zine, lomustine, and vincristine (PCV) 
chemotherapy, no negative effects of radiother-
apy on HRQoL were found. Significant improve-
ments from baseline in overall HRQoL* and 
social functioning* were seen in both the radio-
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Table 23.4 Outcomes in major clinical trials in glioma patients

Study N total
Glioma 
grade Treatment arms

Median 
OS in 
months

Median 
PFS in 
months

HRQoL (on the prespecified 
scales)

Newly diagnosed
Baumert 
et al. (2016) 
[54, 58]

477 2 RT vs. TMZ – 46 vs. 
39

Global health status at 
3 months, communication 
deficit at 9 and 18 months, 
social functioning at 
3 months, and motor 
dysfunction at 3 months were 
worse for RT

Cairncross 
et al. (2013) 
[5, 59]

291 3 RT vs. RT + PCV 56 vs. 
55

20 vs. 
31

No differences between 
treatment arms

Van den Bent 
et al. (2006) 
[44, 60]

368 3 RT vs. RT + PCV 31 vs. 
40

13 vs. 
23

Fatigue at 6 months,a physical 
functioning at 6 months,a and 
nausea and vomiting at 3 and 
6 months were worse for 
RT + PCV

Wick et al. 
(2012) [55]

412 
(>65 years)

3 and 
4

RT vs. TMZ 10 vs. 
9

5 vs. 3 Only communication deficits 
were worse at 3 months for 
RTa

Keime- 
Guibert et al. 
(2007) [52]

85 
(≥70 years)

4 SC vs. SC + RT 17 vs. 
29

5 vs. 
15

No differences between 
treatment arms

Stupp et al. 
(2005) [11, 
43]

573 4 RT vs. RT + TMZ 12 vs. 
15

5 vs. 7 Only social functioning at 
3 months worse for 
RT + TMZa

Stupp et al. 
(2017) [61, 
62]

695 4 RT + TMZ vs. 
RT + TMZ + TTF

16 vs. 
21

4 vs. 7 Only itchy skin at 3, 6, and 9, 
but not 12 months worse for 
TMZ + TTFa

Malmström 
et al. (2012) 
[57]

342 
(≥60 years)

4 TMZ vs. RT vs. 
HFRT

8 vs. 7 
vs. 8

– HRQoL scores on domains 
were generally better for 
TMZ,a but global health status 
equal between treatment arms

Chinot et al. 
(2014) [63]

921 4 RT + TMZ vs. 
RT + TMZ + BEV

17 vs. 
17

6 vs. 
11

No differences between 
treatment arms

Gilbert et al. 
(2014) [64]

637 4 RT + TMZ vs. 
RT + TMZ + BEV

16 vs. 
16

7 vs. 
11

Cognitive functioning, motor 
dysfunction, and 
communication deficits, and 
various symptom scales of the 
MDASI-BT were worse at 8 
and 11 months

Herrlinger 
et al. (2016) 
[65]

182 4 RT + TMZ vs. 
RT + BEV + IRI

18 vs. 
17

6 vs. 
10

No differences between 
treatment arms

Herlinger 
et al. (2019) 
[66, 67]

141 4 RT + TMZ vs. 
RT + TMZ + CCNU

31 vs. 
48

17 vs. 
17

No differences between 
treatment arms

Recurrent/progressive
Van den Bent 
et al. (2018) 
[68]

155 2 and 
3

TMZ vs. 
TMZ + BEV

15 vs. 
13

6 vs. 6 No differences between 
treatment arms

(continued)
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therapy and radiotherapy plus PCV group after 
18 months of follow-up [44].

On the other hand, radiotherapy may have a 
negative effect on HRQoL, both on the short (e.g. 
fatigue) and long term (e.g. neurocognitive 
impairment). These long-term effects are most 
relevant for low-grade glioma patients as most 
high-grade glioma patients have died by the time 
these effects occur. Neurocognitive domains 
affected on the long term (mean of 12 years) in 
irradiated compared to radiotherapy-naïve grade 
2 glioma patients, included attention, information 
processing speed, and executive functioning [53]. 
These neurocognitive deficits subsequently 
seemed to have an impact on HRQoL scores [41]. 
Short-term negative effects of radiotherapy have 
been demonstrated in various studies in glioma 
patients. Radiotherapy has been compared to 
temozolomide (an alkylating chemotherapeutic 
agent) in grade 2 glioma patients. Patients treated 
with radiotherapy showed mainly significantly 

worse scores on HRQoL scales, such as commu-
nication deficit and motor dysfunction, at the end 
of radiotherapy treatment. Hair loss* seemed to 
persist for a longer period, but eventually this 
improved over time as well. HRQoL scores at 
36 months were on all scales comparable to base-
line for patients treated with radiotherapy and 
temozolomide [54]. In a study by Wick et  al. 
(2012), comparing radiotherapy with temozolo-
mide in elderly grade 3 and 4 newly diagnosed 
glioma patients, significantly worse communica-
tion deficits* were found at 3 months follow-up 
for the radiotherapy group, but over time HRQoL 
scales remained stable [55]. Radiosurgery as an 
additive to radiotherapy and carmustine was 
compared to radiotherapy plus carmustine in 
another trial in newly diagnosed glioblastoma 
patients. At the end of radiotherapy, 42% of 
patients had shown deterioration in overall 
HRQoL score in the radiotherapy plus  carmustine 
group and 49% in the radiosurgery additive 

Table 23.4 (continued)

Study N total
Glioma 
grade Treatment arms

Median 
OS in 
months

Median 
PFS in 
months

HRQoL (on the prespecified 
scales)

Brada et al. 
(2010) [69]

447 3 and 
4, 
after 
RT

PCV vs. TMZ-5 vs. 
TMZ-21

7 vs. 9 
vs. 7

4 vs. 5 
vs. 4

Global health status worse at 
3 months, but not 6 months 
for PCV and TMZ-21a

Stupp et al. 
(2012) [70]

237 4 Active control vs. 
TTF

6 vs. 7 2 vs. 2 Cognitive functioning, 
appetite loss, constipation, 
diarrhoea, fatigue, nausea and 
vomiting, and pain at 
3 months all worse for active 
controla

Wick et al. 
(2010) [71]

266 4 ENZ vs. CCNU 7 vs. 7 2 vs. 2 No differences between 
treatment arms

Wick et al. 
(2017) [72]

437 4 CCNU vs. 
CCNU+BEV

9 vs. 9 2 vs. 4 Only social functioning at 
baseline and social 
functioning and global health 
status at 9 months worse for 
CCNU+BEV,a but not at 3 or 
6 months

Lombardi 
et al. (2019) 
[73, 74]

119 4 CCNU vs. REG 6 vs. 7 2 vs. 2 Only appetite loss worse for 
REG

BEV bevacizumab, CCNU lomustine, ENZ enzastaurin, HRQoL health-related quality of life, HFRT hypofractionated 
radiotherapy, IRI irinotecan, MDASI-BT MD Anderson Symptom Inventory Brain Tumor, N number of patients, OS 
overall survival, PCV procarbazine, lomustine, and vincristine, PFS progression-free survival, REG regorafenib, RT 
radiotherapy, SC supportive care, TMZ temozolomide, TMZ-5 temozolomide 5-day schedule, TMZ-21 temozolomide 
21-day schedule, TTF tumour-treating fields, vs. versus
aSignificant and clinically meaningful
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group, but this difference was not significant 
[56]. Malmström et al. (2012) found in a trial no 
difference between hypofractionated radiother-
apy or conventional radiotherapy on HRQoL 
scores [57].

23.6  Effect of Chemotherapy 
on HRQoL

Chemotherapy (i.e. temozolomide, PCV, and 
lomustine) in glioma patients seems to have a 
minor negative effect on HRQoL.  Scores on 
HRQoL scales reflecting the typical adverse 
effects of chemotherapy (e.g. nausea and vomit-
ing) tend to be temporarily worse during 
chemotherapy.

In most glioma patients, radiotherapy is com-
bined with chemotherapy as part of standard care. 
Temozolomide, a drug that has a good blood-brain 
barrier penetration and a favourable safety profile, 
is most commonly administered. The main toxic-
ity concerning temozolomide is thrombocytope-
nia, which might require adjusting the dosage or 
early discontinuation of the prescribed number of 
cycles (in most cases 6–12 cycles) [51]. In 2005, 
Stupp et al. published the results of a major break-
through in the field of neuro-oncology: the addi-
tion of temozolomide to radiotherapy had a 
significant survival benefit for newly diagnosed 
glioblastoma patients (Table  23.4) [11]. With 
regard to HRQoL, only social functioning* at 
3 months was significantly worse for radiotherapy 
combined with temozolomide compared to radio-
therapy alone [see research in context]. HRQoL 
scores on the various scales remained much the 
same for both treatment arms [43]. In a study com-
paring radiotherapy with temozolomide in grade 2 
glioma patients, scores on HRQoL scales reflect-
ing the typical adverse effects of chemotherapy 
(nausea and vomiting, appetite loss, and constipa-
tion) were significantly worse at 6, 9, and 
12 months, corresponding with the end of the che-
motherapy cycles. Adverse effects were transient 
as scores on these HRQoL scales improved at sub-
sequent follow-up [54]. Two different schedules (a 
5-day and 21-day) of temozolomide were com-
pared with PCV chemotherapy in recurrent high-

grade glioma patients. The 5-day temozolomide 
schedule group had a significantly better global 
health status* at 3 months, but this difference was 
only transient as it was no longer present at 
6 months follow-up [69].

PCV is the most widely used combination of 
chemotherapeutic agents after temozolomide in 
mainly grade 2 and 3 glioma patients. Its efficacy 
and effect on survival and HRQoL has been stud-
ied in two large trials in newly diagnosed grade 3 
glioma patients. In one trial, no differences 
between the two treatment arms (radiotherapy vs. 
radiotherapy plus PCV) were found concerning 
HRQoL scores until the last year of life, when 
scores deteriorated equally rapid in both groups 
[5, 59]. The other trial showed that the addition of 
PCV to radiotherapy resulted in nausea and vom-
iting, fatigue*, and physical functioning* at 
6  months, but these adverse effects were only 
transient, as they were no longer apparent during 
subsequent follow-ups [44, 60].

Lomustine (an alkylating nitrosourea chemo-
therapeutic agent) has become the standard-of- 
care in recurrent glioblastoma [75]. It was 
compared to enzastaurin (a serine/threonine 
kinase inhibitor) in recurrent glioblastoma 
patients, and no differences in HRQoL scores 
were found between the two treatment arms. The 
6-month clinically meaningful total HRQoL 
score deterioration rate was 18% for enzastaurin 
and 29% for lomustine [71]. The addition of 
lomustine to conventional treatment in newly 
diagnosed glioblastoma patients, that is, radio-
therapy plus temozolomide, had no negative 
effect on HRQoL [66, 67].

23.7  Effect of Immunotherapy, 
Targeted Therapy, and Other 
Anti-Tumour Treatments 
on HRQoL

Immunotherapy (e.g. bevacizumab), targeted 
therapy, and other anti-tumour treatments (e.g. 
tumour-treating fields) do not seem to have a sub-
stantial negative effect on HRQoL.

Bevacizumab, an anti-VEGF (vascular endo-
thelial growth factor) monoclonal antibody, has 
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been studied in grade 2–4 glioma patients, both 
in the newly diagnosed and tumour recurrence 
setting (Table 23.4). In newly diagnosed glioblas-
toma patients, the addition of bevacizumab to 
conventional treatment prolonged the 
deterioration- free survival time on all 26 HRQoL 
scales, which was explained by the prolonged 
progression-free survival time with this treatment 
as the time to deterioration (excluding progres-
sion as an event) in HRQoL was not prolonged. 
This means that the addition of bevacizumab did 
not have a negative, nor positive, impact on the 
patients’ HRQoL [63]. The study of Gilbert et al. 
(2014) showed comparable results with regard to 
overall and progression-free survival, but differ-
ent results with regard to HRQoL. Bevacizumab 
was reported to have a significant negative effect 
on multiple HRQoL scales [64]. No significant 
differences in HRQoL scores were detected 
between conventional treatment versus radiother-
apy plus bevacizumab plus irinotecan (a chemo-
therapeutic agent) in newly diagnosed 
O6-methylguanine-DNA methyltransferase non-
methylated glioblastoma patients. Although in 
the experimental arm, scores deteriorated signifi-
cantly over time for social functioning* and 
motor dysfunction [65]. In progressive glioblas-
toma patients, the addition of bevacizumab to 
lomustine had a significant negative effect on 
social functioning* and global health status* at 
9 months (last HRQoL follow-up included in the 
analysis), but not at 3 or 6 months, while it did 
not confer an overall survival advantage over 
lomustine alone [72]. In recurrent grade 2 and 3 
glioma patients, the addition of bevacizumab to 
temozolomide had no negative effect on HRQoL 
scores [68].

In a recently published phase 2 trial in recur-
rent glioblastoma patients, regorafenib (a multi- 
kinase inhibitor) showed a significantly improved 
overall survival compared to lomustine, at the 
expense of significantly worse appetite loss 
scores [73, 74]. In a phase 2 trial of cilengitide 
(an integrin-targeting arginine-glycine-aspartic 
acid peptide) in recurrent glioblastoma, this agent 
showed no negative effect on HRQoL scores dur-
ing subsequent follow-ups compared with base-
line [76].

Finally, the addition of tumour-treating fields 
(an antimitotic treatment modality that is thought 
to exhibit its effect by alternating electric fields in 
low intensity and intermediate frequency deliv-
ered through noninvasive transducer arrays, 
which are placed around the anatomic region of 
the tumour locoregionally) showed to signifi-
cantly increase overall survival in newly diag-
nosed glioblastoma patients compared to 
conventional treatment with radiochemotherapy, 
while only itchy skin* was significantly worse 
with tumour-treating fields [61, 62]. When com-
pared with an active chemotherapy control group 
in recurrent glioblastoma patients, the tumour- 
treating fields group had significantly better 
scores on cognitive functioning*, emotional 
functioning, role functioning, appetite loss*, con-
stipation*, diarrhoea*, fatigue*, pain*, nausea 
and vomiting*, while physical functioning was 
worse at 3 months (no further follow-up) [70].

23.8  Effect of Neurocognitive 
Impairment and Its 
Treatment on HRQoL

Neurocognitive impairment is associated with 
decreased HRQoL scores in certain scales in 
both low-grade and high-grade glioma patients.

Neurocognitive functions are so-called higher 
order brain functions, which are involved in 
acquiring and process information. Neurocognitive 
domains include, among others, memory, execu-
tive functioning, and attention. In contrast, basic 
functions of the central nervous system include 
sensory, motor, and autonomic functions. 
Neurocognitive functioning can be assessed by 
either subjective questionnaires or objective cog-
nitive tests. Subjective cognitive functioning mea-
sures self-reported cognitive complaints; the 
six-item Medical Outcomes Study cognitive-
functioning scale is a frequently used question-
naire to assess these cognitive complaints in 
glioma patients. However, glioma patients might 
overestimate (e.g. due to a frontal tumour interfer-
ing with their judging abilities) or underestimate 
(e.g. due to a depressed mood) their cognitive 
abilities. Therefore, neurocognitive functioning 
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should always be assessed objectively as well, by 
using cognitive tests such as the Rey auditory ver-
bal learning test, the trail- making test, or the 
Stroop colour-word test, depending on the 
domains that are considered relevant [77]. The 
Mini-Mental State Examination, an instrument 
developed to screen patients’ neurocognitive 
impairments, is less suitable for glioma patients. 
Indeed, the instrument is less sensitive in detect-
ing neurocognitive impairment and particularly in 
detecting (subtle) neurocognitive alterations over 
time in brain tumour patients [78, 79].

Neurocognitive dysfunction interferes with 
the patient’s ability to maintain activities of daily 
living [80]. Up to 90% of brain tumour patients 
exhibit an impairment in at least one neurocogni-
tive domain at diagnosis, when assessed with 
objective cognitive tests [81]. Neurocognitive 
deficits can be caused in brain tumour patients by 
a wide array of causes, including the tumour 
itself, surgical resection, radiotherapy, chemo-
therapy, epilepsy, antiepileptic drugs, corticoste-
roids, or by mood disorders. Most likely a 
combination of all these factors contribute to the 
neurocognitive impairment in glioma patients 
[77]. Neurocognitive impairment is associated 
with significantly worse HRQoL scores in both 
low-grade and high-grade glioma patients [41, 
82]. Significantly worse performance with ~1 
standard deviation below the normative mean on 
all neurocognitive domains assessed in general 
(executive functioning, [information] processing 
speed, working memory, and attention), except 
verbal memory, was associated with significantly 
worse physical and mental health component 
summary scores, motor dysfunction, more sei-
zures, and future uncertainty. Other disease- 
specific symptoms such as headache, drowsiness, 
communication, and visual deficits were as well 
associated with neurocognitive impairment on 
several domains [82]. A lower information pro-
cessing speed correlated with decreased emo-
tional well-being, while worse self-reported 
cognitive functioning correlated with both a 
decreased emotional well-being and social func-
tioning [41].

Given this close relationship between neuro-
cognitive functioning and HRQoL, potential 

treatments to improve neurocognitive function-
ing in brain tumour patients have been evaluated, 
which may subsequently have an impact on 
HRQoL. In a phase 3 randomised controlled trial 
(RCT) comparing donepezil (an acetylcholines-
terase inhibitor) with placebo (total n  =  198), 
treatment with donepezil resulted in modest 
improvements of several neurocognitive domains 
at 24 weeks, and the effect was greatest among 
brain tumour patients (mainly gliomas) with 
more severe pretreatment neurocognitive deficits 
[83]. A larger positive effect of donepezil was 
seen on the HRQoL FACT-Br subscales emo-
tional and social well-being in patients reporting 
more neurocognitive/brain-related symptoms at 
baseline. However, these improvements in 
HRQoL were only seen at 12, but not at 24 weeks 
[84]. Although not in glioma patients, memantine 
has been studied in a large RCT (total n = 508) in 
patients with brain metastases as prophylactic 
treatment before receiving whole-brain radio-
therapy to preserve neurocognitive functioning. 
Overall, patients receiving memantine had a 
delayed time to neurocognitive decline compared 
to placebo, especially in memory, executive func-
tioning, and information processing speed, 
domains that are considered most relevant for 
brain tumour patients [85]. Given these results, 
memantine seems a promising agent, but whether 
it is of additive value for glioma patients as well 
with regard to neurocognitive functioning and 
HRQoL remains to be determined.

Not only pharmacological treatments have 
been studied to improve or delay neurocogni-
tive impairment, but also psychological treat-
ments. A total of 140 glioma patients with 
neurocognitive deficits were randomised to an 
intervention (six weekly 2-h sessions of cogni-
tive rehabilitation) or waiting list control group. 
After 6  months of follow-up, the intervention 
group performed significantly better on atten-
tion and verbal memory than the control group. 
However, no differences were found with 
regard to HRQoL domains [86]. Other pilot 
studies on psychological treatment have shown 
to improve neurocognitive functioning in gli-
oma patients, but the impact on HRQoL was 
not assessed [87].
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23.9  Effect of Psychostimulants 
and Corticosteroids 
on HRQoL

Psychostimulants do not seem to improve scores 
of HRQoL scales, and the effect of dexametha-
sone on HRQoL is still unknown.

Psychostimulants, such as methylphenidate 
and modafinil, have been found to improve 
fatigue and enhance neurocognitive functioning 
in various study populations [88–98]. Modafinil 
was compared with placebo in an RCT (n = 37) 
in glioma patients, it did indeed show an 
improvement in fatigue, neurocognitive func-
tioning, and HRQoL scores, but it did not exceed 
the effects of placebo [99]. Two other RCTs, 
comparing prophylactic armadofinil versus pla-
cebo (total n = 81) and prophylactic methylphe-
nidate versus placebo (total n  =  68) in glioma 
patients undergoing radiotherapy, did not show 
differences between the two treatment arms 
after 8  weeks of treatment in neurocognitive 
functioning, fatigue, or HRQoL scores [100, 
101]. Comparable to the other psychostimu-
lants, fatigue and other HRQoL scales in 
patients receiving dextroamphetamine was sim-
ilar to patients receiving placebo (total n = 46) 
[102].

Dexamethasone, a corticosteroid, has been 
used in the treatment of glioma patients for 
decades to effectively reduce tumour-associated 
oedema and improve the clinical condition and 
(neurological) symptoms of the patient [103]. 
Despite its abundant use, its effect on HRQoL in 
glioma patients has not been extensively studied. 
Hypothetically, the relief of symptoms and 
improving the clinical condition of glioma 
patients could result in improved scores on 
HRQoL scales. In a study of Klein et al. (2001), 
corticosteroid use was associated with better rec-
ognition memory in newly diagnosed high-grade 
glioma patients, but it was associated with lower 
physical component summary scores [41]. 
Whether corticosteroid use leads to worse physi-
cal functioning or if patients with worse physical 
functioning use corticosteroids cannot be con-
cluded from this study, but the latter seems more 
plausible.

23.10  Effect of Epilepsy 
and Antiepileptic Drugs 
on HRQoL

Uncontrolled seizures are generally related to 
worse HRQoL, and antiepileptic drug (AED) 
treatment in glioma patients does not seem to 
have a negative impact on the level of HRQoL of 
patients.

Seizures are a frequently occurring symptom 
in glioma patients, and the incidence is inversely 
related with the tumour grade, meaning seizure 
incidence ranges in diffuse gliomas from ~25% 
in grade 4 glioblastoma IDH-wildtype to ~75% 
in grade 2 diffuse astrocytoma IDH-mutant and 
oligodendroglioma IDH-mutant 1p/19q code-
leted patients [104]. Surgery, radiotherapy, and 
chemotherapy all seem to have a beneficial effect 
on seizure control in glioma patients [105, 106]. 
Standard-of-care is the start of AED treatment as 
soon as the first seizure has occurred [107]. 
Compared to healthy controls, patients with low- 
grade gliomas (n = 195) had significantly lower 
levels of HRQoL, which was similar to the 
HRQoL scores of non-brain tumour-related epi-
lepsy patients. Uncontrolled seizures instead of 
AED use had the most negative effect on 
HRQoL. Patients with uncontrolled seizures had 
significantly worse physical and mental health 
component summary scores than seizure-free 
patients [108]. High-quality comparative effec-
tiveness AED studies in glioma patients are cur-
rently lacking, but nowadays levetiracetam is one 
of the most commonly prescribed first-line AED 
[109, 110]. Levetiracetam has several advan-
tages, including a lack of hepatic metabolism and 
no known pharmacological interactions. Two 
small studies (n = 18 and n = 29) in mainly gli-
oma patients showed monotherapy levetiracetam 
resulted in a 6-month and 12-month seizure free-
dom of 89% and 72%, respectively. HRQoL 
scores remained stable as compared to baseline 
as measured with the EORTC QLQ-C30 or even 
significantly improved on the scale’s medication 
effects, seizure worry, energy/fatigue, and social 
functioning as measured with the QOLIE-31 [21, 
24]. In another study, pregabalin was prescribed 
as AED add-on in 25 brain tumour patients, 
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mostly glioma. The 6-month seizure freedom 
was 36% and again HRQoL scores remained sta-
ble from the start of treatment up to 6  months 
(EORTC QLQ-C30) or significantly improved on 
the seizure worry scale (QOLIE-31) [22]. In 
recent years, lacosamide has received increased 
attention in physicians treating brain tumour- 
related epilepsy. In a prospective multicentre 
observational study (n  =  93), lacosamide was 
prescribed as AED add-on and resulted in a 
6-month seizure freedom of 35%, while HRQoL 
scores remained stable over 6  months’ time 
[111]. Comparable results were reported in 
another smaller study (n = 25) evaluating lacos-
amide [112]. Cytochrome P450 (CYP450) 
enzyme-inducing AEDs, such as carbamazepine, 
phenytoin, and to a lesser extent oxcarbazepine, 
are generally discouraged in glioma patients due 
to the potential interaction with certain chemo-
therapeutic drugs [113]. Oxcarbazepine mono-
therapy resulted in a 12-month seizure freedom 
of 40% in glioma patients with epilepsy, while 
HRQoL scores remained stable during these 
12 months [23].

23.11  Effect of Depression 
and Anxiety Disorder 
and Their Treatment 
on HRQoL

Both depression and anxiety are closely associ-
ated with a reduced total HRQoL score in glioma 
patients. The efficacy of pharmacological treat-
ment of depression and anxiety in glioma patients 
and its effect on HRQoL is yet unknown.

Psychiatric symptoms are common in glioma 
patients, with a prevalence of self-reported mod-
erate anxiety and depression of ~30% and ~15%, 
respectively [114]. Especially female patients, 
patients with severe functional impairment, a 
past history of a mood disorder, and a lower edu-
cational level seem to be at higher risk to become 
anxious or depressed [115, 116]. With disease 
progression, both functional status and levels of 
anxiety worsen in glioma patients [117, 118]. 
About 40% of glioma patients are prescribed 
anxiolytics during their disease trajectory and 

about 17% antidepressants [119]. Using selective 
serotonin reuptake inhibitors did not have a nega-
tive effect on survival or experiencing severe tox-
icities in glioblastoma patients [120]. However, 
currently there are no high-quality studies on the 
efficacy of anxiolytics or antidepressants in gli-
oma patients [121]. Such studies are warranted, 
because depression is associated with a shorter 
overall survival [122], while both depression and 
anxiety are closely associated with a reduced 
total HRQoL score in glioma patients [31].

International guidelines suggest that patients 
with a chronic physical condition, including gli-
oma patients, and a depression should be treated 
with a combination of pharmacological and psy-
chological treatment [123] (see also Chap. 20, 
this volume). Boele et  al. (2018) conducted a 
nationwide RCT in glioma patients with depres-
sive symptoms in which patients received a 
5-week online course based on problem-solving 
therapy, which is a less intense variant of cogni-
tive behavioural therapy, or were placed on a 
waiting list. The study (total n = 122) showed no 
evidence for the effectiveness of an internet- 
based guided self-help intervention for depres-
sion, or on the physical or mental health 
component summary scores [124]. The Making 
Sense of Brain Tumour programme, a home- 
based intervention including techniques from 
cognitive behavioural therapy, acceptance and 
commitment therapy, and interpersonal therapy, 
has proven more effective. In an RCT including 
50 patients with the majority diagnosed with a 
glioma, those patients following 10 sessions of 
the programme had significantly lower levels of 
depression and higher levels of existential well- 
being and total HRQoL score than the waiting list 
group, but not lower levels of anxiety [125].

23.12  HRQoL as Predictor 
of Survival

HRQoL as a prognostic factor for overall or 
progression- free survival is of limited clinical 
utility.

In glioma patients, the factors, namely, age, 
performance status, extent of resection, adjuvant 
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treatment, tumour histology and molecular 
parameters, tumour diameter, and neurological 
deficits have all been proven to be important 
prognostic factors for overall survival in glioma 
patients [118, 126, 127] (see also Chap. 14, this 
volume). Studies in other cancer populations 
showed that HRQoL can be an independent prog-
nostic factor for overall survival [128–130]. 
Besides the two main reasons for which HRQoL 
data is used in glioma patients, which have been 
previously discussed (i.e. determining the net 
clinical benefit in clinical trials and routine moni-
toring of the patient’s functioning and well-being 
in clinical practice), HRQoL data could also be 
used as a stratification variable in clinical trials if 
it would be an independent prognostic factor that 
has additional value. Coomans et al. (2019) eval-
uated the added prognostic value of HRQoL data 
in a meta-analysis that was based on individual 
patient data from 15 RCTs, including 5217 
patients. The final prognostic model included 
both clinical and HRQoL variables. Better cogni-
tive and role functioning and less motor dysfunc-
tion of patients was related to increased overall 
survival. Less nausea and vomiting, more appe-
tite loss, and better cognitive and role functioning 
were related to increased progression-free sur-
vival. However, the added prognostic value of 
HRQoL data beyond that of the established clini-
cal factors for both overall survival and 
progression- free survival was small (1.1% and 
0.7%, respectively) [14]. Given the small added 
value of including HRQoL data in a prognostic 
model, as well as the difficulty obtaining such 
information with patient-reported outcomes, the 
use of HRQoL data in clinical care for prognostic 
purposes or in clinical trials as a stratification fac-
tor is limited.

23.13  Long-Term Survivorship

Long-term survival seems to be particularly 
accompanied with deterioration of physical func-
tioning over time.

Maintaining good levels of HRQoL is espe-
cially important in patients with long-term survi-
vorship, as longer survival may be less meaningful 

for patients if this is at the expense of the patients’ 
functioning and well-being. Especially patients 
with low-grade gliomas often experience long 
periods of stable disease, up to 15–20  years. 
HRQoL scores of low-grade glioma patients 
(n = 65) were compared with healthy controls at 
mid-term and long-term follow-up, ~6 and 
~12 years since the time of diagnosis. Low-grade 
glioma patients had statistically significant lower 
scores on role limitations due to physical health 
and general health than healthy controls at long- 
term follow-up, but no other statistically signifi-
cant differences were found between the two 
groups at mid-term or long-term follow-up. In 
low-grade glioma patients, only physical func-
tioning significantly deteriorated over time, but 
no other statistically significant differences on 
HRQoL domains were detected [131]. Whether 
the low-grade glioma was located in an eloquent 
(i.e. involvement of sensorimotor regions, lan-
guage cortices, basal ganglia, and/or larger white 
matter tracts) or non-eloquent brain region has no 
effect on HRQoL scores in the long term [132]. 
One study compared HRQoL scores of anaplastic 
oligodendroglioma and oligoastrocytoma 
patients (n = 32) with healthy controls as well as 
with patients’ own HRQoL scores 2.5 years after 
initial treatment. Median overall survival of these 
patients was ~12 years since diagnosis. HRQoL 
scores of progression-free patients was signifi-
cantly worse compared to healthy controls on the 
following domains: emotional*, social*, and 
cognitive functioning*, but their scores were sim-
ilar to 2.5  years after initial treatment. Patients 
only significantly deteriorated in motor function-
ing over time. The addition of procarbazine, 
lomustine, and vincristine (PCV) to radiotherapy 
had no long-term negative effect on HRQoL 
compared to treatment with only radiotherapy, 
but the sample size was rather small [133]. When 
comparing high-grade glioma short-term (overall 
survival <1 year) with long-term survivors (over-
all survival >2 years), it appeared that scores on 
the general health domain of the short-term survi-
vors deteriorated over 4 months while the long- 
term survivors improved at 16 months follow-up 
on pain, role limitations due to physical health, 
social, and physical functioning. Patients in the 
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long-term survivor group with tumour recurrence 
were reported to have significantly worse physi-
cal functioning, general health, and emotional 
well-being at 16 months follow-up compared to 
patients without recurrence [134]. Important to 
note with regard to long-term survivorship stud-
ies is the bias that patients with better health sta-
tus are more likely to participate and remain in a 
study, potentially leading to an overestimation of 
HRQoL results on the long term [135].

23.14  HRQoL of the Caregivers

The level of HRQoL of caregivers of glioma 
patients is negatively affected during the entire 
disease course. Caregivers might benefit from 
cognitive behavioural therapy to cope with the 
high demands of taking care for a glioma patient.

Being diagnosed with a glioma may not only 
affect the patient’s HRQoL, but it may also have 
its effect on the relative’s HRQoL [136, 137]. 
Most often glioma patients have a partner who 
becomes the primary informal caregiver. While 
patients scored significantly worse on the physi-
cal component summary score compared to their 
informal caregivers in the early phase of the dis-
ease, informal caregivers scored significantly 
worse on the mental component summary score. 
Informal caregivers of patients with poor func-
tional status reported higher levels of anxiety 
symptoms, and informal caregivers who had 
lower physical component summary scores were 
at increased risk of lower mental component 
summary scores [137]. Later in the disease phase, 
when patients were on chemotherapy, informal 
caregivers were highly burdened. About half 
reported to be anxious, another half to be sad, and 
they were significantly more often distressed 
than patients (55% of the informal caregivers vs. 
47% of the patients). Informal caregivers reported 
a mean overall HRQoL score of 4.4 [138], while 
in the end-of-life phase this was 3.0 (based on 
one EORTC QLQ-C30 question, Likert scale 
1–7, with 1 = extremely poor and 7 = very good) 
[139]. Of the informal caregivers, 28% and 14% 
reported moderate and poor levels of HRQoL, 
respectively [138]. Almost all informal caregiv-

ers (90%) reported sadness in the end-of-life 
phase, while 69% reported fear, 60% burn-out, 
54% less interest in others, 29% felt incompletely 
prepared for their tasks, and 29% suffered from 
financial difficulties, the latter being significantly 
associated with a reduced overall HRQoL in the 
end-of-life phase in informal caregivers [139]. As 
mentioned above, almost a third of informal care-
givers reported inadequate perceived caregiver 
mastery in the end-of-life phase [139], meaning 
they did not feel competent to successfully per-
form the activities related to providing care. 
Boele et al. (2013) conducted an RCT in which 
the intervention group had six 1-hour individual 
sessions with a psychologist, while the control 
group received care as usual. During these ses-
sions, psychoeducation was given to informal 
caregivers, as well as cognitive behavioural ther-
apy to increase the ability of caregivers to be able 
to cope with the demands of caring for a glioma 
patient. Feelings of caregiver mastery (i.e. the 
caregivers’ level of self-efficacy to provide ade-
quate care) increased over time in the interven-
tion group, while the scores on the HRQoL scale 
emotional well-being remained stable. In the 
control group, however, feelings of caregiver 
mastery significantly worsened over time, which 
was true as well for the mental component sum-
mary score [140]. Psychological intervention 
therefore seems a helpful tool in supporting 
informal caregivers during this mentally heavily 
demanding period in their lives.

23.15  HRQoL in the End-of-Life 
Phase

In the end-of-life phase, patients’ HRQoL scores 
are generally low and continue to decline as 
death approaches.

Despite the lack of consensus on the defini-
tion, the end-of-life phase in glioma patients is 
generally confined to the last 3 months of life. In 
this phase, anti-tumour treatment is no longer a 
valuable option, as the patient’s condition 
declines and a shift in treatment goals occurs. 
Prolonging survival is no longer the primary aim, 
but reducing symptom burden and maintaining a 

23 Quality of Life and Brain Cancer



400

satisfactory level of HRQoL become the most 
important treatment goals [141]. Prevalence of 
disease-specific and general end-of-life symp-
toms in glioma patients vary considerably 
between studies, but common disease-specific 
symptoms include impaired consciousness (44–
93%), delirium (15–85%), seizures (6–56%), 
dysphasia (39–48%), motor deficits (41–42%), 
dysphagia (8–85%), visual disturbances (22%), 
cognitive deficits (33–45%), and headache (33–
62%). Common general end-of-life symptoms in 
glioma patients include fatigue (25–67%), incon-
tinence (23–40%), bodily pain (10–25%), dys-
pnoea (12–24%), anxiety (9–18%), and 
depression (8–12%) [142, 143]. Glioma patients 
experiencing a high symptom frequency in the 
week before death reported a lower quality of 
care than patients experiencing a low symptom 
frequency [144]. Although the majority of glioma 
patients who died at home, died peacefully with a 
progressive loss of consciousness and their symp-
toms adequately controlled, still a non-peaceful 
death was reported in 13–18% of patients, mainly 
due to the presence of delirium or behavioural 
disturbances [145, 146]. Most glioma patients 
prefer to die at home, irrespective of the country 
of origin, but often this is not the actual place of 
death. In the Netherlands dying at home was 
most common (60% of patients) compared to 
37% and 29% in Austria and Scotland, respec-
tively. In Scotland, most patients died in a hos-
pice (41%) and in Austria in a hospital (41%) 
[147].

Measuring the level of HRQoL of patients in 
the end-of-life phase is difficult, especially in 
glioma patients. In the end-of-life phase, glioma 
patients often have a poor health status, are neu-
rocognitively impaired, and have a gradual reduc-
tion in consciousness, making it difficult to 
(near-)impossible to complete questionnaires 
[148]. Neurocognitive deficits appear to be the 
most important determinant for impaired medical 
decision-making capacity (i.e. treatment- and 
research-related decisions) in brain tumour 
patients, which have been reported to be present 
in 25–66% of brain tumour patients, with higher 
percentages in the end-of-life phase. In the situa-
tion where patients are not able to provide self- 

consent, surrogate consent by proxies (i.e. formal 
and informal caregivers) is an important alterna-
tive [149]. Acknowledging the difficulties dis-
cussed above, studies with a retrospective design 
relying on proxies for measuring the level of 
patient’s HRQoL in the end-of-life phase are uni-
versally accepted [150]. Sizoo et al. (2014) devel-
oped a proxy-reported questionnaire to report on 
the level of HRQoL in high-grade glioma patients 
in the end-of-life phase. Besides domains which 
are covered in HRQoL questionnaires such as the 
EORTC QLQ-C30 and QLQ-BN20, spiritual 
well-being (i.e. acceptance of death and dying 
with dignity) was included as well. One study 
recruited 83 proxies of high-grade glioma 
patients who completed this study-specific 
HRQoL questionnaire, with a median of 
27  months after the patient had died. Proxies 
reported a low overall quality of life of patients. 
Active participation in social activities and the 
family life of patients, according to proxies, was 
reported low too. However, received support 
from the patients’ social environment and dying 
with dignity were reported to be high. As death 
approached, HRQoL scores of patients on vari-
ous scales significantly deteriorated [148].

Advance care planning is the process in which 
patients and their proxies are involved in decision- 
making on future (palliative) care at an early 
stage in the disease trajectory. This allows the 
patient, their proxies, and the treating physician 
to examine all possible care options and thereby 
establish future goals for their care, including in 
the end-of-life phase. This is important due to the 
symptoms discussed previously, interfering with 
the patients’ decision-making ability [151]. 
Indeed, communication deficits in patients were 
found to be a determinant for dying without dig-
nity. Other determinants for dying without dig-
nity included end-of-life decisions not being 
explained, not being satisfied with the physician 
in the last week, and transition between health- 
care settings in the last month of life [152]. The 
expectation is that advance care planning is able 
to improve dying with dignity in glioma patients. 
Advance care planning has been shown to 
improve symptom scores, the total HRQoL score, 
and overall survival in metastatic lung cancer 

P. B. van der Meer et al.



401

patients in an RCT [153]. To what extent advance 
care planning would improve scores on HRQoL 
scales in glioma patients is unknown, but a 
disease- specific advance care planning pro-
gramme has been developed for glioblastoma 
patients, and the impact of this programme on 
different outcomes, including HRQoL is cur-
rently being evaluated [151].

23.16  Conclusion

Given the overall survival of glioma patients is lim-
ited, HRQoL is an important secondary outcome in 
clinical trials in glioma patients, aiding in evaluat-
ing the most appropriate treatment for patients. 
From these clinical trials, it can be concluded that 
anti-tumour treatments mostly have a transient 
negative effect on HRQoL. The negative effect of 
anti-tumour treatments on HRQoL vary by treat-
ment, but differences between treatments are not 
substantial. Besides evaluating the impact of anti-
tumour treatment on HRQoL, a substantial number 
of studies have evaluated the effect of other deter-
minants (e.g. sociodemographic factors and perfor-
mance status) on HRQoL in glioma patients in the 
past decades. There is sometimes conflicting evi-
dence among these studies that are mostly observa-
tional. However, it seems that symptoms such as 
epileptic seizures and neurocognitive impairment 
have a negative effect on HRQoL scores, but (non-)
pharmacological treatment of these symptoms may 
stabilise or improve HRQoL scores.

23.17  Questions that Can Be Used 
for Learning/Testing

 1. In general, what is the HRQoL trajectory in 
glioma patients during the course of the 
disease?

 2. What were the main findings of the Stupp 
et al. (2005) trial?

 3. What are the pros and cons of assessing 
patients’ HRQoL in the end-of-life phase, 

prospectively in patients versus retrospec-
tively by proxies?

23.18  A Topic for Discussion that 
Can Be Used for Teaching

 1. Should maintaining optimal HRQoL versus 
prolonging overall survival be weighted dif-
ferently in low-grade (grade 2) versus high- 
grade (grade 3 and 4) glioma patients? Clarify 
your answer.

 2. When conducting a study in glioma patients 
in which HRQoL is included as (secondary) 
endpoint, how should this ideally be mea-
sured, analysed, interpreted, and reported?

 3. Which research question with respect to 
HRQoL in glioma patients has most priority 
to date?
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24.1  Introduction

Colorectal cancer (CRC) is the third most com-
monly diagnosed cancer worldwide (second 
amongst women and third in men) and the fourth 
most prevalent cause of oncological deaths 
worldwide [1]. In 2018, there were 1.8  million 
new cases diagnosed worldwide, with the inci-
dence steadily on the rise [2]. Most CRC devel-
ops from adenomatous polyps in the colon or 
rectum, approximately 25–30% CRC diagnoses 
originate in the rectum. Incidence increases with 
older age with 83% of cases arising in people 
who are 60 years or older. There is variation in 
prevalence according to geographical region with 
greater incidence amongst developed countries 
including Australia, New Zealand, those in 
Europe and North America [1], although with the 
increasing infiltration of westernised lifestyles 
into developing countries, the epidemiology is 
changing [3]. The most common risk factors 
include diet (high red and processed meat con-
sumption), obesity, sedentary lifestyle, high alco-
hol intake, smoking, inflammatory bowel disease 
and hereditary predisposition. Variability in 
exposure to risk factors (environmental and 
dietary), availability and uptake of screening and 
genetic testing, surveillance programmes and 
accessibility to treatment and health care facili-
ties are likely to account for geographical dispar-
ity in prevalence as well as survival outcomes.

People who have completed curative intent 
treatment for CRC represent one of the largest 

groups of “survivors” of cancer affecting both 
men and women with 5-year survival rates of 
65% [2]. For the 20% and 22% of people diag-
nosed with early or localised CRC (Stage I/
Dukes’ A or Stage II/Dukes’ B, respectively), 
5-year relative survival rates reach 91% and 82%, 
respectively. This is, however, in contrast to the 
rate of 12% for those with Stage IV (Dukes’ D) 
advanced or metastatic disease [4].

Surgery is the mainstay treatment in cases of 
early, localised tumours. For patients with low 
rectal malignancies, abdominal perineal resec-
tion is carried out resulting in loss of the anal 
sphincter. However, 80% of patients with rectal 
cancer undergo sphincter-saving surgery. An 
intestinal stoma (opening into the colon known as 
ostomy) is often required for patients with rectal 
cancer and sometimes for colon cancer as a tem-
porary measure. In the UK, almost 50% of rectal 
cancer patients have a stoma at 18 months post- 
surgery [5]. Stomas might also be placed tempo-
rarily for prophylactic reasons prior to 
radiotherapy or post-surgery to mitigate the risk 
of leaks. Patients with stomas in the palliative 
setting, as well as those with inadequate post- 
operative healing or other complications post 
chemotherapy and/or radiotherapy, are unlikely 
to have a stoma reversal.

The rate of permanent stoma formation after 
rectal cancer surgery varies considerably (rang-
ing between 9% and 50% in England) [6]. 
Surgery and stoma formation are associated with 
significant morbidity on top of the side effects 

S. C. Sodergren and V. Vassilios



411

associated with other treatments such as 
chemoradiotherapy.

Some patients with rectal cancer who have 
locally advanced disease benefit from treatment 
delivered before surgery in the form of chemora-
diotherapy or short-course radiotherapy. This 
neoadjuvant treatment is nowadays indicated in 
such cases, reducing the risk of local recurrence. 
In addition, post-surgical chemotherapy (adju-
vant treatment) is often delivered to patients with 
colon or rectal cancer to reduce the risk of sys-
temic recurrence. In advanced or metastatic cases 
(stage IV/Duke’s Stage D) and where surgical 
resection or other local treatments are not indi-
cated, chemotherapy is recommended. More 
recently, targeted therapy and immunotherapy 
have opened up other treatment options to 
improve symptom control and survival [7, 8].

At the point of diagnosis, a patient might be 
troubled by bowel function-related symptoms as 
well as fatigue, weakness and pain. Subsequently, 
the often lengthy and complex treatment, includ-
ing major surgery with or without a stoma and 
possible radiotherapy and/or chemotherapy, is 
likely to have a negative impact on multiple 
dimensions of life. Treatment effects include 
physical symptoms, such as bowel, urinary and 
sexual dysfunction and effects on psychological 
and social functioning, otherwise known as 
health-related quality of life (QOL). Furthermore, 
these effects can persist over time with the end of 
treatment not necessarily paired with relief from 
QOL concerns. The experience of surviving can-
cer can often be as hard as the diagnosis itself.

With the increasing number of people living 
with and beyond CRC, the need to monitor and 
manage QOL issues from the point of diagnosis, 
throughout the treatment trajectory and beyond, 
is recognised as imperative. QOL is recognised 
as a critical endpoint in cancer clinical trials 
alongside the traditional measures of treatment 
response rates and disease-free and overall sur-
vival. Indeed, the Food and Drug Administration 
(FDA) acknowledge the importance of QOL for 
supporting labelling claims [9] and QOL features 
prominently within the National Institute for 
Clinical Excellence (NICE) Guidelines for CRC 

[10]. As a result, survivorship care programmes 
have become more commonplace with interven-
tions developed to manage the acute and late 
effects of CRC and improve QOL [11].

In this chapter, we will provide an overview of 
the QOL issues experienced by people with CRC 
with a specific focus on those that are particularly 
unique to this patient group. We will address the 
predictors of poor QOL and the importance of 
monitoring and managing QOL. We will outline 
and appraise the questionnaires that have been 
developed specifically for CRC. Finally, we will 
describe interventions to modify QOL 
outcomes.

This chapter will enable readers to gain more 
knowledge about (a) QOL concerns of specific 
relevance and importance to patients with CRC; 
(b) risk factors for poor outcomes in terms of 
QOL; (c) tools available to assess QOL in patients 
with CRC; (d) interventions to help patients miti-
gate the impact of CRC on QOL.

24.2  QOL Concerns of People 
Living with and Beyond CRC

Pre-diagnosis, some patients experience physical 
symptoms such as change in bowel habits, rectal 
bleeding, abdominal pain, weight loss, fatigue 
and weakness, prompting clinical investigation 
(blood tests and colonoscopy). Other patients 
present as asymptomatic with their route to diag-
nosis originating from routine screening. At diag-
nosis, regardless of physical symptom 
presentation, psychologically, patients might also 
be experiencing elevated levels of distress related 
to the diagnostic procedures, the diagnosis itself, 
or anxiety surrounding the treatment and out-
comes. In a prospective cohort study involving 
patients with CRC, QOL was low at diagnosis 
(pre-surgery) for almost 30% of the sample [12]. 
Thus, the direct consequences of CRC on QOL 
might be felt early in the disease trajectory before 
treatment begins. In addition, each treatment has 
its own side-effect profile and potential conse-
quences for QOL which are likely to be experi-
enced beyond the end of treatment.
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24.2.1  Bowel Function Problems

Given the location of the tumour and the nature 
of the resection and reconstruction surgery, bowel 
function problems are commonplace and change 
in bowel habits is reported by up to 90% of 
patients [13]. Even with sphincter preservation 
surgery, structural and nerve damage can lead to 
bowel dysfunction. Surgical resection, particu-
larly in the case of low anterior resection, can 
lead to increased frequency and urgency of bowel 
movements due to smaller capacity of the rec-
tum, lack of control resulting in faecal inconti-
nence, sensation of incomplete evacuation 
(tenesmus), nocturnal bowel movements, consti-
pation, abdominal pain and increased flatulence. 
These symptoms are also known collectively as 
low anterior resection syndrome (LARS), and in 
Dulska et  al.’s review of 89 studies, 76% of 
patients were reported to experience LARS [14]. 
While for many patients bowel problems improve 
over time, there are reports of over 70% of 
patients experiencing problems longer than 
1-year post-surgery [13].

Bowel problems impact on QOL not just in 
terms of physical discomfort but also psychologi-
cally and socially in terms of anxiety surrounding 
bowel movements, access to toilet facilities, 
embarrassment, body image concerns and social 
functioning due to avoidance of leaving the home 
and engaging in social activities often leading to 
a feeling of isolation. In a study of rectal cancer 
patients, faecal incontinence and urgency post- 
resection were negatively associated with social 
functioning, while urgency was also associated 
with poorer mental health and general health per-
ception [13].

24.2.2  Stoma-Related Problems

Complications arising from ostomy surgery 
affect 21–70% of patients. Problems, often long- 
lasting, related to living with a stoma can be far 
reaching to include not only bowel function 
issues, flatulence and constipation but also uri-

nary and sexual problems, depression, body 
image concerns, fatigue, dietary and lifestyle 
adjustments and embarrassment [15]. These 
problems are reflected in poorer QOL scores 
amongst patients who have a stoma compared 
with those who have had sphincter-preserving 
surgery [5]. Even patients who have had a stoma 
reversal have been shown to have poorer bowel 
control and more sexual problems compared with 
those who never needed a stoma.

24.2.3  Sexual Problems

The impact of CRC treatment on sexual function 
has been widely reported in the context of both 
acute and late effects [16, 17]. In a review of 
studies addressing sexual dysfunction following 
CRC, up to 88% of males were identified as 
experiencing problems compared with 50% of 
females. Problems relating to sexual functioning 
(erectile and ejaculatory problems for men and 
painful intercourse and vaginal dryness or atro-
phy for women), interest and enjoyment might be 
a consequence of pelvic damage following sur-
gery or radiotherapy or cancer-related fatigue. In 
addition, sexual morbidity might have a more 
psychological basis and be intertwined with 
issues relating to body image, confidence and 
embarrassment, which, as mentioned above, can 
be magnified with the placement of a stoma.

24.2.4  Urinary Incontinence

Urinary function problems are a common adverse 
effect of CRC treatment, with pelvic and nerve 
injury resulting in long-term urinary retention 
and incontinence. Elevated risk levels are also 
experienced by people treated with neoadjuvant 
radiotherapy to the pelvic region [5, 18, 19]. 
Urinary incontinence was reported in one study 
as almost twice as prevalent in patients with rec-
tal cancer compared with faecal incontinence, 
with numbers of diagnoses of urinary inconti-
nence rising over a 5-year period [18].
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24.2.5  QOL Issues Associated 
with Chemotherapy 
and Targeted Therapies

In addition to the toxicities related to radiother-
apy and surgery, chemotherapy (5-fluorouracil, 
oxiplatin, capecitabine and irinotecan) can also 
negatively impact QOL of patients with CRC 
with its side effects often necessitating treatment 
modification or cessation [20–22]. Symptom bur-
den associated with chemotherapy is also 
reported to increase in the days following treat-
ment [23]. While each chemotherapy agent has 
its own unique toxicity profile, for example, 
oxiplatin- associated neuropathy, common che-
motherapy side effects include lack of energy, 
neutropenia, alopecia, mucositis, diarrhoea, nau-
sea and vomiting. Moreover, targeted therapies 
may be added to the treatment protocol as mono-
therapy or in combination with chemotherapy. 
Targeted therapies, of which bevacizumab, cetux-
imab and panitumumab were the first to receive 
approval for CRC, are more selective in their 
action compared with chemotherapy by inhibit-
ing specific molecular pathways responsible for 
cancer growth and survival but they are not with-
out their own, often unusual, side effects such as 
hypertension, gastrointestinal perforation and 
skin problems (rash, hand−foot syndrome). 
These are likely to be more prevalent amongst 
patients receiving targeted therapies in combina-
tion with chemotherapy [8].

24.2.6  Living Beyond CRC: QOL 
Issues

In a prospective 5-year study of people treated 
with curative intent for CRC, improvement in 
QOL was most notable 15  months following 
diagnosis. However, QOL levels did not return to 
baseline levels at all for around 30% of people 
[24] (for more information regarding this study, 
see the Research in Focus section). Many of the 
effects of CRC and its treatment noted above, 
such as fatigue, sleep difficulty, sensory neuropa-
thy, bowel function problems, urinary inconti-
nence and sexual dysfunction, persist well 

beyond the end of treatment [25, 26]. In a meta- 
synthesis of qualitative studies, the most com-
mon concern of CRC survivors, irrespective of 
stoma status, was bowel functioning including 
frequent and irregular bowel movements, loss of 
control over bowels and faecal incontinence [27].

The long-term and late effects might also be 
psychosocial in nature to include depression, anx-
iety, negative body image (particularly prominent 
for people who had a permanent stoma), reduced 
engagement in social activities and fear of recur-
rence, especially for people troubled by ongoing 
bowel function problems [25–27]. Where studies 
have reported similar [28] or indeed higher levels 
[29] of QOL amongst people post CRC diagnosis 
compared with non-cancer populations, issues 
relating to bowel function, such as diarrhoea, 
fatigue, depression levels, activity limitations and 
financial difficulties, separate the CRC cancer and 
non-cancer populations.

24.3  Risk Factors for Poor QOL

Several clinical and psychosocial factors have 
been identified as placing people at higher risk of 
poorer QOL outcomes following CRC. Tumour 
site and staging determine treatment protocol 
used and treatment duration, which in turn is 
inextricably linked to side-effect profile and 
intensity. In addition, individual factors such as 
socio-demographics and confidence to manage 
problems relating to CRC also play a role in QOL 
outcome.

24.3.1  Tumour Site

Evidence suggests that a diagnosis of rectal can-
cer is more detrimental to QOL in both the short 
and long term compared with colon cancer [24, 
30] due to greater complexity of treatment regi-
mens with higher likelihood of chemoradiother-
apy (neoadjuvant and/or adjuvant) and abdominal 
perineal resection and an increased probability of 
stoma placement. When a tumour is higher up in 
the colon, there is also less risk of damage to 
nearby organs.
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24.3.2  Treatment Type

Neoadjuvant radiotherapy has been associated 
with more late toxicity in terms of bowel, urinary 
and sexual function [5]. Treatment protocols 
using chemotherapy and radiotherapy have been 
associated with lower overall QOL scores as well 
as poorer role and social functioning [30]. 
Conversely, adjuvant therapy has been associated 
with lower odds of having worsened QOL at 
5 years post-diagnosis [24].

24.3.3  Stoma Placement

Compared with people who have never had a 
stoma or who have undergone a stoma reversal, 
those who still have a stoma report significantly 
higher levels of sexual issues and worse overall 
QOL [5]. Stoma placement has also been found to 
be associated with problems relating to physical, 
role, emotional and social functioning [30]. A 
review of studies comparing patients with and 
without a stoma identified elevated social and psy-
chological problems for those with a stoma, 
although bowel function problems were compara-
ble across groups irrespective of stoma status [31].

24.3.4  Comorbidities

Living with health conditions alongside a diag-
nosis of CRC can add complexity to the disease 
and recovery process. A diagnosis of at least two 
other comorbidities has been shown to lead to 
worse QOL outcomes [24] particularly in people 
whose comorbidities limit their daily activities 
[32]. Depression and anxiety which limit daily 
activities have been identified as the comorbidi-
ties having the most significant impact on symp-
toms, functioning and QOL.

24.3.5  Sex

Studies comparing QOL outcome in men and 
women have produced inconsistent and often 

inconclusive findings. Women have been shown 
to have a higher risk of low physical function-
ing compared with men but better social and 
cognitive functioning following a diagnosis of 
CRC [30]. However, other studies have found 
the converse relationship with better psychoso-
cial adjustment displayed by men [33]. As 
reported earlier, men have also reported more 
sexual problems following CRC compared with 
women [34].

24.3.6  Age

As with sex, the relationship between age and 
QOL outcome is also inconclusive, with some 
research suggesting people diagnosed at a 
younger age are more affected by the psycho-
social impact of cancer [28, 35]. Other studies 
have identified older age as a risk factor for a 
lower QOL [30]. Younger people might have 
less well- developed coping mechanisms and 
less experience of serious health concerns such 
as cancer and might also be more likely to face 
concurrent challenges such as meeting finan-
cial commitments and supporting dependents. 
Older adults might experience higher physical 
burden of disease due to higher incidence of 
other health conditions and lower physical fit-
ness. In addition, the way in which QOL is 
conceptualised might also vary according to 
age which might explain the more positive out-
look of older adults [24].

24.3.7  Educational Status

Higher educational status has been found to be a 
protective factor in terms of global QOL and 
physical functioning [30]. This might be due to 
better access to health care, recovery packages, 
greater confidence to manage problems and ask 
for help and to know where to access support. 
Following a diagnosis of CRC, people with lower 
health literacy have reported greater pain inter-
ference compared with those with higher health 
literacy [36].
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24.3.8  Income

As with educational attainment, lower income 
has been identified as a correlate of reduced QOL 
across several domains including physical 
(fatigue, pain), social and emotional domains as 
well as financial difficulties imposed by CRC 
[29, 35, 36].

24.3.9  Lifestyle

Not only are certain lifestyle factors identified as 
risk factors for CRC, they have also been shown 
to be associated with QOL outcomes. Regular 
physical activity and a diet of at least five por-
tions of fruit and vegetables per day are associ-
ated with greater ability to manage fatigue and 
distress [37, 38]. Conversely, health behaviours 
such as smoking and excessive alcohol consump-
tion are associated with lower QOL [38, 39]. 
These lifestyle factors feature predominantly in 
cancer prevention recommendations and are also 
pertinent for people living beyond a cancer diag-
nosis and have been integrated into survivorship 
care packages alongside monitoring for signs of 
recurrence and management of long-lasting and 
late effects of treatment.

24.3.10  Psychosocial Factors

Findings from the Colorectal Wellbeing Study 
(see Research in focus) suggest that psychosocial 
factors match or even exceed clinical factors in 
terms of the role they play in QOL outcomes [12, 
24]. In particular, confidence to manage prob-
lems relating to CRC (self-efficacy), depression, 
which was identified above as an important 
comorbidity in terms of its impact on QOL, lev-
els of positive and negative affect and perceived 
unmet needs (physical, psychological and health 
system or information) and social support have 
been identified as playing a key role in adjust-
ment following CRC [12, 24, 40, 41]. The way in 
which people face the challenges posed by CRC 
and its treatment and the resources available to 
them, for example, social and health care net-

works, thus might determine QOL outcomes. In 
this way, individuals matched according to can-
cer type, stage and treatment protocol are not 
likely to report similar outcomes given the com-
plex interplay of psychosocial factors.

24.4  Impact of QOL on Outcomes

QOL has been identified as a prognostic factor 
with higher QOL associated with longer survival 
particularly in the context of advanced CRC and 
in older populations [42, 43]. Good symptom 
management and better psychosocial adjustment 
to CRC have been associated with better survival; 
however, it is important to exercise caution when 
interpreting studies looking at the relationship 
between QOL and outcomes given the potential 
interaction of other factors such as disease stage 
[44].

24.5  QOL Measurement in CRC

24.5.1  Rationale for QOL Assessment

Alongside traditional clinical trial endpoints of 
clinical response, disease-free, progression-free 
and overall survival, patient-reported outcomes 
such as QOL are also integral to the evaluation of 
new drugs [9]. In addition to clinical trials, QOL 
assessment can also make a significant contribu-
tion within the clinical practice setting. The wide-
spread and often persistent QOL concerns 
experienced by people with CRC need to be mon-
itored to allow for effective disease and toxicity 
management beyond physical symptoms to also 
address psychosocial problems. QOL assessment 
can also facilitate patient−clinician communica-
tion by serving as a conduit to discuss problems 
that matter to the patient as well as supporting 
treatment decision-making. In the earlier section 
of this chapter, it was indicated that physical and 
psychosocial sequelae of CRC persist well beyond 
the end of treatment; thus, there is merit in moni-
toring QOL throughout the disease and survivor-
ship trajectory. In the UK, as part of the NHS 
Long Term Care Plan to offer personalised care 
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packages, holistic needs assessment of patients 
firstly at diagnosis and then at repeated timepoints 
helps identify areas of concern and support needed 
for patients and their carers across a number of 
domains including physical, psychological, 
social, spiritual and financial. QOL assessment 
tools can help support this activity.

Research highlighting a lack of alignment 
between clinician and patient evaluation of the 
impact of symptoms, for example, bowel dys-
function in CRC [45], adds further weight to the 
importance of QOL assessment as a means of 
communicating problem areas where support and 
intervention are needed and which would other-
wise be overlooked. Measuring QOL thus can 
help health care professionals understand the 
impact of CRC and its treatment from the per-
spective of the patient. This lack of congruence in 
patient and clinician perspective also suggests 
that QOL assessments need to be carried out by 
the patient.

Not only can QOL assessment help quantify 
the impact of CRC and its treatment on the patient 
and signal areas in need of intervention, the 
potential prognostic value of QOL data also 
underlines the importance of implementing QOL 
assessments as part of clinical practice.

24.5.2  CRC-Specific Measures of QOL

Generic health-related QOL instruments are 
designed to capture the impact of illness (not just 
cancer) or cancer in general irrespective of tumour 
site, and while they allow for comparisons across 
disease groups, they lack sensitivity to the unique 
issues of a specific cancer type such as CRC. Two 
of the most widely used instruments appropriate 
for CRC include core generic cancer-related ques-
tions supplemented with a CRC-specific subscale 
or module. The Functional Assessment of Cancer 
Therapy-Colorectal (FACT-C) [46] combines spe-
cific concerns related to CRC with concerns that 
are common to all cancer patients as assessed with 
the FACT- General (FACT-G) [47] (see also Chap. 
6, this volume). The European Organisation for 
the Research and Treatment of Cancer (EORTC) 
core cancer measure (EORTC QLQ-C30) [48] is 

also supplemented with a CRC-specific module 
(EORTC QLQ-C38, updated to EORTC 
QLQ-CR29) [49] (see also Chap. 5, this volume). 
Table 24.1 identifies the QOL dimensions covered 
by these measures as well as other measures which 
have been specifically developed for CRC or 
colorectal disease to include CRC. An investiga-
tion of functional outcomes and QOL in people 
treated with curative intent for rectal cancer [5] 
which used the FACT-C identified limitations in 
the interpretations which could be drawn from the 
data, for example, in making comparisons between 
patients with and without a stoma and in interpret-
ing the impact on CRC sexual function. The 
authors proposed that the EORTC QLQ-CR29 
would have provided the opportunity for more 
extensive analysis with its separate stoma and non-
stoma questions and the inclusion of four ques-
tions (two each for males and females) relating to 
sexual interest, pain and erectile dysfunction.

While the FACT and EORTC colorectal- 
specific instruments were developed and validated 
with people from different cultural and language 
backgrounds, the Quality of Life Instruments for 
Cancer Patients – Colorectal Cancer is more cul-
tural-specific and designed for people within 
China [50]. Two measures focus on QOL issues 
related to the post-operative period to address the 
impact of treatment and complications [51, 52]. 
The Cleveland Clinic Colorectal Cancer Quality 
of Life Questionnaire (CCF- CaQL) [51] is spe-
cific to people who have undergone surgery for 
CRC, while the Post-operative Quality of Life 
Questionnaire (PQL) [52] is more generic in 
terms of proposed suitability for people with 
colorectal conditions, not just CRC. The authors 
of the latter two measures criticise the FACT-C 
and EORTC QLQ-CR29 for their length and 
potential redundancy of questions, for example, 
the EORTC measurement strategy requires 
patients to complete 30 questions from the core 
measure and 29 (originally 38) CRC-specific 
questions. The CCF-CaQL and the PQL include 
24 and 14 questions, respectively. However, while 
the FACT and EORTC development and valida-
tion processes are robust and rigorous and thus 
labour and time intensive, the CCF-CaQL and the 
PQL were developed relatively quickly with mini-
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Table 24.1 CRC-specific QOL measures

Measure Focus

Number 
of 
questions Subscales

EORTC Quality of 
Life Questionnaire 
Colorectal Cancer 
Specific (EORTC 
QLQ-CR29) [49]

Tumour-specific module to 
supplement the EORTC 
QLQ-C30 to measure the QOL 
concerns in CRC

29 Urinary frequency
Blood and mucus in stool
Stool frequency
Body image
Single items: urinary incontinence, dysuria, 
abdominal pain, buttock pain, bloating, dry 
mouth, hair loss, taste, anxiety, weight, 
flatulence, faecal incontinence, sore skin, 
embarrassment, stoma care problems, sexual 
interest (men), impotence, sexual interest 
(women) and dyspareunia

Functional 
Assessment of Cancer 
Therapies − 
Colorectal (FACT-C) 
[46]

QOL concerns pertinent to 
CRC combining questions 
from the generic cancer 
questionnaire FACT-G with a 
CRC subscale

36 Physical well-being
Social/family well-being
Emotional well-being
Functional well-being
Colorectal cancer subscale

Quality of Life 
Instruments for 
Cancer Patients – 
Colorectal Cancer 
(QLICP-CR) [50]

QOL in CRC patients in China 
combining a general module 
(Quality of Life Instruments 
for Cancer Patients – General 
Module QLICP-GM) and a 
CRC-specific domain

46 Physical
Psychological
Social
Common symptoms and side effects
CRC specific

The Cleveland Clinic 
Colorectal Cancer 
Quality of Life 
Questionnaire 
(CCF-CaQL) [51]

Post-operative QOL following 
CRC surgery

24 Physical (physical activity and physical 
health)
Mental (emotional and social)
Overall score

Post-operative Quality 
of Life Questionnaire 
(PQL) [52]

Post-operative QOL in patients 
with colorectal disease in 
general
encompassing the previously 
validated CGQL score to 
facilitate and standardise 
assessment of recovery after 
major colorectal surgery

14 Global QOL
Nausea
Pain
Bowel function
Return to normal health

City of Hope 
Colorectal Cancer 
Quality of Life 
− Ostomy 
Questionnaire [53]

QOL in patients with an 
ostomy

90 Physical well-being
Psychological well-being
Social well-being
Spiritual well-being

Ostomy Concerns 
Scale [54]

Concerns of cancer patients 
with ostomies and of their 
partners

48 Total score

Stoma Care QOL 
Scale [55]

Developed from the Stoma 
Care QOL Index to assess 
QOL in people with colorectal 
disease with a colo-, ileo- or 
urostomy

20 Sleep
Sexual activity
Relations to family and close friends
Social relations outside family and close 
friends

Stoma QOL Scale 
(SQOLS) [56]

Impact of a stoma on QOL 21 Work/social function
Sexuality/body image
Stoma function
Single items: financial impact, skin irritation 
and overall satisfaction
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mal patient input and validation: the PQL is the 
result of the work of six surgeons and a subse-
quent review by 20 patients. Some  measures 
include questions to be completed only by people 
who have a stoma. The EORTC QLQ-CR29 [49] 
includes a sub-section with seven such questions. 
Table 24.1 outlines four stoma-specific measures 
[53–56] which ask about the broad QOL concerns 
related to having a stoma, that is, beyond the 
physical impact to include the psychosocial issues 
reviewed earlier in this chapter. In a review of 
ostomy-related problems in people with CRC 
[15], the City of Hope Colorectal Cancer Quality 
of Life (COH- QOL)  – Ostomy Questionnaire 
with its 41 QOL impact questions [53] was identi-
fied as the most comprehensive.

With the exception of the Ostomy Concerns 
Scale [54], all measures presented in Table 24.1 
are multi-dimensional; thus, they allow for the 
calculation of summary scores across the differ-
ent QOL domains such as physical (pain, skin 
problems, physical function, bowel and urinary 
problems, sexual dysfunction), psychological 
(body image, embarrassment) and social (rela-
tionships with family and friends) as well as 
single- item scores such as financial impact and 
an overall global score. The COH-QOL-Ostomy 
Questionnaire [53] also includes a spiritual well- 
being domain.

In summary, several disease-specific measures 
are available to measure the QOL of people liv-
ing with and beyond CRC.  Such measures 
include questions likely to be relevant across dif-
ferent cancer types, as well as questions, which 
are more relevant for people diagnosed with and 
treated for CRC.  In addition, the specificity of 
questionnaires can be further refined to be rele-
vant to a certain CRC sub-group, such as people 
with a stoma.

24.6  Interventions to Manage 
the Impact of CRC and Its 
Treatment

As mentioned above, QOL plays an important 
role in determining outcomes in CRC in terms of 
survival and response to treatment, and QOL 

itself can be regarded as a marker of good adjust-
ment. Information relating to the predictors of 
poor QOL can be utilised to inform interventions 
with a focus on addressing potentially modifi-
able factors, such as lifestyle, self-efficacy and 
symptom management. Traditionally, interven-
tions for CRC have been introduced post-opera-
tively to facilitate recovery; however, recently 
prehabilitation programmes designed to help 
prepare patients physiologically and psychologi-
cally for surgery have become more common-
place with promising outcomes in terms of 
enhanced surgical recovery and reduced compli-
cations [57, 58].

24.6.1  Lifestyle

Physical activity programmes can help improve 
treatment tolerance as well as managing side 
effects such as fatigue, pain and insomnia as well 
as reducing levels of depression and anxiety [59]. 
Nutritional interventions, for example, dietary 
counselling has been shown to improve gastroin-
testinal function and to provide some level of 
protection against treatment-related toxicity [60]. 
Evaluations of interventions to promote health 
behaviours such as exercise and healthy eating 
have however produced mixed results [61, 62], 
suggesting that one size does not fit all and that a 
more personally tailored and combined interven-
tion approach incorporating psychosocial ele-
ments might be the optimal strategy to adopt.

24.6.2  Education

A review of psychosocial interventions for 
people with CRC identified education inter-
ventions addressing information support needs 
(using different modalities, such as home vis-
its, telephone calls, provision of written and 
electronic materials) as the most common type 
[63]. Education is an integral part of prehabili-
tation programmes to prepare for surgery and 
recovery and is also incorporated within inter-
ventions delivered across the treatment and 
recovery trajectory in response to differing 
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patient needs over time. A recent longitudinal 
evaluation of the implementation of a person-
alised written education and communication 
intervention revealed positive results in terms 
of knowing where to go to access support, 
making sense of recovery, shorter post- 
operative hospital stays and better QOL [64]. 
Within the context of stoma management, 
information, education and preparation can 
facilitate acceptance, adjustment and stoma 
proficiency [65].

24.6.3  Cognitive-Behavioural 
Therapy

Cognitive-behavioural therapies have been 
used in CRC to mobilise health behaviours such 
as physical activity, weight management, alco-
hol reduction and smoking cessation as well as 
promoting more adaptive coping skills and 
facilitating better symptom control, for exam-
ple, fatigue management [63]. Progressive 
muscle relaxation training sessions have also 
been used to reduce anxiety and improve QOL 
following stoma surgery in CRC [66] (see also 
Chap. 20, this volume).

24.6.4  Communication

Interventions can facilitate the transaction 
between the person with CRC and health care 
professionals as well as serving as a platform for 
emotional expression and a sharing of experi-
ences with other people with CRC. A combined 
written and verbal disclosure expression inter-
vention (“Healthy Expressions”) was well 
received amongst people with CRC screened for 
distress, and recipients of this programme experi-
enced less distress over time and better QOL 
compared to people receiving standard care [67]. 
The positive effects of such expressive interven-
tions might be mediated by cognitive processing 
through a reappraisal of experiences or by social 
support from people who are travelling along a 
similar path.

24.6.5  Self-Management

Self-management programmes incorporate ele-
ments of the above interventions to empower 
people to adopt an active role in the management 
of their cancer and the effects of treatment. 
Throughout the disease and treatment trajectory 
as well as the post-treatment period, this might 
involve being an active participant of the decision- 
making process, reporting and managing side 
effects (including late effects) or signs of recur-
rence, goal setting and engaging in lifestyle 
changes to reduce the physical symptoms and 
psychosocial sequelae of CRC and its treatment, 
and improve QOL.  Within CRC survivorship 
care packages, self-management programmes 
have been implemented and have demonstrated 
feasibility and effectiveness, but evaluations of 
such programmes need to be further developed.

24.6.6  Summary

Interventions are designed to improve outcomes 
such as symptom management, distress and QOL 
by addressing physical and psychosocial modifi-
able factors which are known to play a role in the 
experience of CRC and its treatment [63]. 
Interventions introduced early in the CRC path-
way help people prepare for treatment and recov-
ery by providing information regarding what to 
expect, where to access support and how to man-
age problems which might arise from CRC and 
its treatment. Evidence to support the feasibility 
and efficacy of such interventions is limited and 
where favourable outcomes of interventions are 
presented, they are often criticised for their sam-
ple bias as well as incomplete information regard-
ing the nature and delivery of the interventions. 
In addition, recommendations for the optimal 
timing and type of CRC interventions have not 
been clearly established. It has been proposed 
that future research should focus on evaluating 
the effectiveness of a blend of different psycho-
social interventions and the role of family 
 members/caregivers in the implementation of 
interventions.
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24.7  Conclusion

The physical and psychological consequences 
of being diagnosed and treated for CRC over-
lap with other cancer types, for example, 
fatigue, pain, depression and anxiety, but for 
this patient group, there are also some specific 
morbidities and QOL concerns. Physical and 
psychosocial problems relating to bowel func-
tion are a particular hallmark for this patient 
group and the placement of a stoma also intro-
duces a unique set of concerns. Treatment 
either in the neoadjuvant or in the adjuvant set-
ting with chemotherapy and radiotherapy also 
presents toxicities and the potential for struc-
tural damage impacting on bowel, urinary and 
sexual function. While the effects of CRC 
might be experienced more acutely early in the 
disease and treatment trajectory, CRC can 
leave a long-lasting physical and psychosocial 
legacy compromising QOL not just in the short 
term. While we can generalise to a degree with 
respect to possible outcomes for people with 
CRC, there is variability in patient experience 
which is not just determined by disease and 
treatment parameters but also person-specific 
characteristics which go beyond those relating 
to socio-demographic status to include psycho-
social factors, for example, self-efficacy, social 
support, QOL at diagnosis and physical status. 
The importance of QOL assessment has 
increasingly become recognised within both 
the clinical trial and clinical practice settings. 
There is not one gold standard QOL measure 
for CRC, and often the choice of instrument is 
driven by area of interest. QOL assessment 
allows for close monitoring and timely man-
agement of QOL concerns, which might 
involve modifications to treatment schedules or 
implementation of psychosocial interventions 
to improve QOL outcomes. Personalised sup-
port services to address the unique QOL con-
cerns of people with CRC patients are an 
important goal for clinical care and future 
research endeavours.

24.8  Questions that Can Be Used 
for Learning/Testing

• For patients with operable cancer, what fac-
tors need to be considered when considering 
the benefits of introducing short-course preop-
erative radiotherapy or chemoradiotherapy?

• Can we identify patients who are likely to 
need more help following a diagnosis of CRC?

• How can we modify the risk factors for poor 
QOL?

• How can we identify “at risk” patients for 
poorer QOL outcomes?

24.9  A Topic for Discussion that 
Can Be Used for Teaching

To what extent can CRC be regarded as a chronic 
condition?

24.10  Further Reading List

The following list presents literature that extends 
the contents of this chapter. Readers looking for 
in-depth information and further material are 
advised to consult the following sources.
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PMC3251956.
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F, Biondi A. Health related quality of life in 
colorectal cancer patients: state of the art. 
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2020;15(4):e0231332. https://doi.
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24.11  Research in Context

A longitudinal cohort study to explore 
recovery of health and well-being of people 
affected by colorectal cancer

Objectives
Plot the natural history of recovery of 
health and QOL from the point of diagnosis 
to 5 years post-treatment for CRC treated 
with curative intentInvestigate whether/
how health needs change over timeExplore 
what influences recovery of health and 

QOL and determine who is most at risk of 
poor/protracted recoveryChart the utilisa-
tion of health care services and explore 
relationship with recovery of health and 
well-beingDescribe the use of self- 
management techniques, factors related to 
self- management and its relationship with 
recovery of health and well- 
beingMethodPatients with a diagnosis of 
CRC (Dukes Stage A-C) were asked to 
complete questionnaires at baseline (pre-
surgery in most cases), then at 3, 9, 15, 24, 
36, 48 and 60 months later.Questionnaires 
asked about (for a full list of measures, 
please see the protocol paper [68]):QOL 
including symptoms and functioning and 
well-beingHealthSelf- efficacy/confidence 
to manage CRCSocial supportPositive and 
negative affectDepression and anxietyCop-
ing strategiesSupportive care needsHealth 
service useSocio-demographicsClinical 
and treatment characteristicsResultsA rep-
resentative cohort of 1017 non-  metastatic 
CRC patients were recruited from 29 UK 
cancer centres.At least one follow-up time-
point, 60% of patients had worse QOL 
compared with baseline and around one-
third did not return to pre-surgery levels of 
QOL during the 5  years following treat-
ment. There was a significant improvement 
in QOL at 15 months post- surgery but little 
change after that point. Participants with 
rectal cancer had lower levels of QOL 
[24].This study showed that psychosocial 
factors before surgery predict recovery tra-
jectories in QOL, health status and well- 
being following CRC treatment, 
independent of treatment or disease charac-
teristics [12].Baseline factors associated 
with worsened QOL included neoadjuvant 
treatment, presentation of two or more 
comorbidities, high negative affect and low 
levels of confidence to manage the effects 
of CRC, low levels of social support and 
positive affect [24]. Patients’ perception of 
unmet needs, particularly physical, psy-
chological and health system, and informa-
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tion needs were also associated with poorer 
overall QOL at the end of treatment 
[41].Pre-treatment QOL itself was associ-
ated with poorer outcomes in terms of the 
perception of unmet needs [41] and poorer 
social support [40].
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25.1  Introduction

This chapter will enable the readers to (a) better 
understand the different quality-of-life parame-
ters to assess, interpret, and link for better patient 
outcomes; (b) know about the various health- 
related quality-of-life (HRQOL) assessment 
tools that can be used in clinical trials and man-
agement of cancer patients, especially in endo-
metrial cancer (EC); and (c) know about the 
importance of linking clinical trials data with 
quality-of-life outcome parameters for better 
treatment choices.

25.2  Definitions

Endometrial cancer or cancer of the corpus uteri 
is cancer that arises from the epithelial lining of 
the uterine cavity.

25.3  Epidemiology (Second 
Cancer in the List of 5-Year 
Survival Rate)

Endometrial cancer is the most common female 
gynecological cancer in the US, with 65,620 new 
cases in 2020. It is ranked 17th in the number of 
new cases of all cancer cases globally in 2020, 
with 417,367 new cases and 97,370 new deaths 
[1, 2].

25.4  Etiology

Endometrial carcinomas are characterized by 
various genetic alterations, but the most frequent 
alteration is in the PTEN gene, located on chro-
mosome 10q23 [3, 4], in addition to alteration in 
p53 gene, located on chromosome 17 [5, 6].

25.5  Histopathology

25.5.1  Histopathological Types

There are seven histopathological types of endo-
metrial cancer verified microscopically. They 
are endometrioid carcinoma (adenocarcinoma), 
mucinous adenocarcinoma, serous adenocarci-
noma, clear-cell adenocarcinoma, undifferenti-
ated carcinoma, neuroendocrine tumors, and 
mixed carcinoma [7].

25.5.2  Histopathologic Grades

There are three histopathological grades of endo-
metrial carcinoma, from 1 to 3, in addition to GX 
that stands for the inability to assess the sample. 
The grading scores are [7]:

 1. G1: Well-differentiated (less than 5% of a 
non-squamous or non-morular solid growth 
pattern).
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 2. G2: Moderately differentiated (6–50% of a non-
squamous or non-morular solid growth pattern).

 3. G3: Poorly or undifferentiated (more than 
50% of a non-squamous or non-morular solid 
growth pattern).

25.6  Risk Factors

Changes in the balance of female hormones, such 
as conditions with excess estrogen, for example, 
estrogen-secreting tumors and hormone replace-
ment with unopposed estrogen (i.e., estrogen 
therapy without progesterone) [8, 9], more years 
of menstruation, nulliparity, old age, obesity 
[10], Tamoxifen [11, 12], conditions associated 
with metabolic syndrome [13], diabetes [14], 
polycystic ovary syndrome [15, 16], and Lynch 
syndrome (also called hereditary nonpolyposis 
colorectal cancer (HNPCC)) [17, 18].

25.7  Clinical Picture

Endometrial cancer mostly present symptomless 
or with nonspecific symptoms, such as vaginal 
bleeding after menopause and bleeding between 
periods and pelvic pain [19].

25.8  Diagnosis

Screening of endometrial cancer is only rec-
ommended for high-risk groups, such as those 
with Lynch syndrome with a wish for fertility 
preservation before opting for a prophylactic 
hysterectomy at a later age. The routine screen-
ing is performed by aspiration biopsy and 
transvaginal ultrasonography starting from the 
age of 35  years and annually until hysterec-
tomy [7].

Transvaginal ultrasound is an effective first- 
line investigation with a high negative predictive 
value for endometrial thickness less than 5 mm. 
Combining transvaginal ultrasound and endome-
trial sampling by curettage has a negative predic-
tive value of 96%. After the histopathologic 
diagnosis of endometrial carcinoma, other fac-

tors must be assessed, which include the local 
extent of the tumor, metastases, and perioperative 
risk [7, 20].

If the ultrasound is suggestive of endometrial 
cancer, other investigative tools can be used, such 
as curettage for endometrial sampling, saline 
infusion sonohysterography, and hysteroscopy. 
MRI can be useful in providing additional infor-
mation on endometrial thickening or for the 
exclusion of structural abnormalities such as 
fibroids or adenomyosis [21].

For follow-up, serum CA125 may be of value 
in advanced disease [7].

25.9  Treatment Modalities

The International Federation of Gynecology and 
Obstetrics (FIGO) staging system first appeared 
in 1958. It targets risk-stratifying patients into 
multiple stages according to the degree of tumor 
spread and metastasis, as recurrence rates, overall 
survival, and individual outcomes are directly 
related to the degree of tumor spread at the initial 
presentation. Several treatment regimens have 
been proposed including a plethora of treatment 
modalities.

Surgery: Most endometrial cancer (EC) patients 
are at an early stage, namely, FIGO stage 
I.  However, the exact management plan should 
include intraoperative and histopathological find-
ings [22]. For stage I of the disease, total hystrec-
tomy without colpectomy along with bilateral 
salpingo-oophorectomy is the standard of care 
[23], minimally invasive approaches as laparos-
copy have been proposed with much better post-
operative complication rates and lower frequency 
of hospital stay [24]. Robotic surgery gaining 
ground now in many centers is mostly used in 
difficult contexts for traditional surgery such as 
morbidly obese patients [25]. Traditional surgical 
staging in the past involved complete pelvic and 
para-aortic lymphadenectomy; however, 
European Society for Medical Oncology guide-
lines do not recommend routine lymphadenec-
tomy for low-risk grade 1 or 2 disease [26].
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Although around 80–85% of EC patients are 
diagnosed at an early stage, 10–15% will have 
advanced disease at presentation, treatment plans 
are mainly derived from and similar to ovarian 
cancer treatment. Cyto-reduction to less than 
2  cm residual disease has been correlated with 
survival benefit, and best results are gained when 
no visible disease remained [27]. For patients 
who are not eligible for optimal cyto-reduction, 
neoadjuvant chemotherapy may be tried with 
various treatment results [28].

Radiation therapy: Radiotherapy (RT) can 
reduce the risk of local recurrence of the disease, 
but randomized clinical trials (RCTs) have not 
demonstrated overall survival (OS) benefits in 
early-stage disease [29]. Furthermore, adjuvant 
therapy to the whole pelvis may lead to major 
adverse events limiting the quality of life of the 
patient such as urinary incontinence, fistulae and 
fecal leakage [29]. However, for high-risk 
patients (grade 3, grade 1 or 2 with age more than 
60  years and/or lympho-vascular involvement) 
but still presenting as early-stage disease, vaginal 
brachytherapy (VBT) offers better local control 
with fewer adverse events, when compared to 
external beam radiation therapy (EBRT). Locally 
advanced disease is usually treated with EBRT to 
target local nodes at risk. However, the decision 
for adjuvant therapy as well as the best modality 
remains a controversial topic [23].

Chemotherapy: Chemotherapy in the context 
of EC remains a controversial topic; however, 
proper selection of the patients may maximize 
the benefits. Traditionally, chemotherapy was 
used mainly for serous-type tumors and stage III 
or higher tumors of any histological type, with 
carboplatin and paclitaxel regimens as the most 
commonly used regimen [23]. GOG 249 trial was 
conducted to investigate whether chemotherapy 
with vaginal brachytherapy was superior to adju-
vant pelvic radiation therapy in patients with 
early-stage disease, and both arms had compara-
ble recurrence-free survival, similar vaginal and 
distant recurrences [30]. GOG 122 trial com-
pared chemotherapy with adjuvant RT in the con-
text of more advanced endometrial cancer (stage 

III and stage IV); patients who had chemotherapy 
had better progression-free survival and overall 
survival. This study documents the benefits of 
chemotherapy in advanced disease [31].

Endocrine therapy: Patients with more differ-
entiated tumors and estrogen receptor-positive 
disease are more likely to benefit from endocrine 
therapy, which signals the importance of proper 
patient selection. Many old randomized trials 
failed to show the benefits of using progestins in 
the adjuvant settings; however, they can be used 
in metastatic disease with a reasonable margin of 
benefit [23]. The usage of progestins alternating 
with tamoxifen regimens can result in response 
rates ranging from 27% to 33% [32].

Palliative care: The Society of Gynecologic 
Oncology (SGO) released recommendations that 
encourage implementing highly qualified clini-
cal care during the course of the disease and 
through all its treatment stages. It also states the 
importance of incorporating the principles of 
palliative care in treatment plans [33]. The 
Educate, Nurture, Advise, Before Life Ends 
(ENABLE) II project data analysis indicated that 
quality of life scores of patients who received 
palliative care from the time they were diag-
nosed with cancer were higher than the patients 
who received standard oncological treatment 
alone [34].

25.10  The New Era of QoL in Cancer 
Management

Recently, there is a growing trend of incorporat-
ing patient-reported outcomes (PROs) and qual-
ity of life (QoL) measurements in research and 
routine clinical practice. The US Food and Drug 
Administration (FDA) defines PROs as “any 
report of the status of a patient’s health condition 
that comes directly from the patient, without 
interpretation of the patient’s response by a clini-
cian or anyone else.” As healthcare is becoming 
more and more patient-centered, PRO data 
appears as the guidance for more and more indi-
vidualized decision-making and policy planning 
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in the setting of data-driven care [35]. PRO mea-
sures were originally designed to help clinical 
research; however, incorporating them in routine 
clinical practice may improve patient’s outcomes. 
These anticipated benefits led both FDA and 
European Medicines Agency (EMA) to highlight 
the importance of direct patient reporting in 
healthcare systems because some of the effects of 
illness are known only to patients and its objec-
tive measurement won’t be feasible [35, 36].

FDA summarizes the process of generating 
PRO measure as the following [35]: it first rec-
ommends using PRO tool when the concept is 
best determined by the patient. Then throughout 
the whole development process, the investigators 
must provide clear documentation of patient 
inputs. The instrument must show clear evidence 
of reasonable performance in the specific appli-
cation for which it was designed. The process of 
development must pass through many logical 
steps (Fig. 25.1):

 1. The first step is hypothesis and conceptualiza-
tion, a framework is designed based on expert 
knowledge and literature review of similar 
tools and anticipated PROs; this must also 

include the rationale for the development of a 
new tool.

 2. The framework should include measurable 
items, describing some domain-specific func-
tion of interest; it must be multidimensional 
and complex so as not to miss the changes 
occurring in the real world.

 3. After hypothesis and conceptualization, it 
should be adjusted to patient inputs, making 
sure that the tool is sensitive enough to cap-
ture what matters to the patient.

 4. The domains should be tested for reliability, 
validity, and their ability to detect changes.

 5. Development of the instrument is an iterative 
process, meaning that it is a cyclical process 
of refining or tweaking the latest version, the 
version that expresses how things work in the 
real world in the best possible way. So, the 
process should be further modified and the 
cycle repeated.

As resources are becoming limited and treat-
ment costs increased, PRO tools designed should 
be derived from sound methodological practices 
and tested to ensure reliability, to guide manage-
ment plans and decision-making [37]. This urgent 

Fig. 25.1 The process 
of generating PRO 
measure
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need for standardization was addressed in Setting 
International Standards in Analyzing Patient- 
Reported Outcomes and Quality of Life 
Endpoints Data (SISAQOL) Consortium. This 
review presents a set of recommendations for 
PROs in cancer RCTs by addressing three main 
target priorities: designing a research taxonomy 
to be matched with sound statistical methods, 
developing specific statistical methods to address 
PRO objectives, and choosing plans to tackle 
missing data problems [38].

In 2012, benefit working group sessions on 
QoL research in clinical trials in EC were held, 
from which GCIG recommendations emerged. 
These recommendations stated that [39]:

• QoL data should be collected in all phase III 
trials, either as a primary or as a secondary 
outcome, in all types of treatment (first-line, 
maintenance, recurrent, and palliative) and 
across all risks (low-, intermediate-, and high- 
risk patients).

• QoL data and PROs should be collected 
through validated tools, stating the importance 
of the cyclical process of refining and tweak-
ing the tools, and collection should be based 
upon generic or cancer-specific tools (see 
later).

• As many studies suffered from the late publi-
cation of the data limiting its values, PRO data 
should be published within the same time 
frame of all EC trials.

• Sound statistical methods should be used, cor-
recting for all confounders and biases in EC 
like body mass index (BMI), age, and 
comorbidities.

25.11  Patient-Reported Outcome 
Versus Traditional 
Healthcare Metrics

By time, medical care became more diverse and 
complex involving many diagnostic options and 
treatment modalities. Although this was associ-
ated with improved outcomes across many medi-
cal nosologies, unfortunately, this distanced 
physicians from their patients. A landmark paper 

by Barry et al. [40] pointed out this problem: the 
recent advances resulted in a healthcare environ-
ment that excluded the patients and their fami-
lies, leaving them in the darkness not knowing 
how their conditions are being managed. 
Traditional healthcare metrics usually used 
parameters and surrogates like mortality rates, 
length of hospital stay (LOS), and readmissions. 
Although these parameters are important in 
designing treatment plans, they often overlook 
the direct questions that impact patients’ quality 
of life. So traditional metrics should go hand in 
hand with PROs in shared decision-making, the 
clinician presents options explaining their risks 
and benefits, and the patient chooses what is suit-
able for his preferences and values [41], so the 
patients have better imagination of all the rele-
vant factors and actively participate in 
decision-making.

As mentioned before, GCIG recommends 
incorporating QoL data in all subsequent EC tri-
als either as primary or as “double primary” end-
point. As many EC patients are diagnosed at an 
early stage and the cure is the main intent, QoL 
may be an appropriate secondary endpoint when 
compared with the traditional metrics as survival 
and recurrence rates [39]. Unfortunately, in some 
patients, cure is not possible and palliation is the 
primary intent, as in cases of recurrent EC; here, 
QoL may be the primary endpoint with the target 
of relieving patients’ symptoms. Collecting these 
data should be standardized, as a high proportion 
of missing data could be prevented by well- 
conducted study designs; however, these studies 
can be challenged with many logistical difficul-
ties in collecting data, particularly in patients 
who need long follow-up or have a poor progno-
sis [42].

25.12  Tools Used to Assess QoL 
(Their Calibration, 
Validation, and Comparison 
Among Them)

Measurement of health-related quality of life 
(HRQOL) involves assessment of consequences 
of medical and surgical issues on the physical, 
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emotional, and daily lives of the patients [43]. 
There are two basic types of measurement of 
HRQOL—generic and disease/population spe-
cific. Generic measures apply domains that could 
be used indifferently to many populations, eth-
nicities, and diseases; however, this wide range 
of capabilities limits its specificity in disease- 
specific dimensions. Disease/population-specific 
measures, on the other hand, are designed spe-
cifically for certain diseases and populations, 
which maximizes its sensitivity, specificity, and 
ability to detect minute changes; however, they 
can’t be used in comparing various HRQOL 
results across populations and various diseases 
[44].

Selecting “what matters the patient” as a sur-
rogate is manifested in the assessment of sexual 
health. For example, Sexual difficulties after 
treatment with gynecologic cancer affect between 
30% and 100% of survivors and represent one of 
the most distressing long-term sequelae of cancer 
[45]. Previous studies incorporated surrogates 
like sexual intercourse frequency, dyspareunia, 
and orgasmic capacity [46]. However, these sur-
rogates may not be accurate and aren’t truly 
reflecting what is occurring in the real world, for 
example, one patient may increase intercourse 
frequency for reasons that is not related to her 
drive for sex: wishing to please a partner, for 
example.

The standard-of-the-art approach in clinical tri-
als now is combining both generic questionnaires 

with cancer site-specific scales. The most widely 
used generic questionnaires in EC are the European 
Organization for Research and Treatment of 
Cancer Quality of Life Questionnaire 30 (EORTC 
QLQ-30) and the Functional Assessment of 
Cancer Therapy General (FACT-G) measure-
ment system. Cancer site- specific modules 
are often used as supplements to more general 
questionnaires; The European Organization 
for Research and Treatment of Cancer Quality 
of Life Questionnaire- Endometrial Cancer 24 
(EORTC QLQ-24) and Functional Assessment 
of Cancer Therapy- Endometrial (FACT-EN) are 
examples of site- specific modules in EC. A sum-
mary of the most widely used tools is given in 
Table 25.1 [42, 47]:

25.13  Endometrial Cancer- 
Associated Baseline 
Comorbidities 
Influencing QoL

25.13.1  Obesity

Endometrial cancer has a strong association with 
obesity. Females with a normal body mass index 
(BMI) have a 3% lifetime risk of endometrial 
cancer, but for every 5 kg/m2 increase in the BMI, 
the risk of cancer increases by more than 50% 
[10, 48, 49].

Table 25.1 Health-related quality-of-life (HRQOL) assessment tools

Tool name Type Domains and scales Languages available
EORTC 
QLQ-C30

Generic 5 functional scales (physical, social, emotional, 
cognitive, and role)
9 symptom scales (pain, fatigue, nausea, vomiting, 
dyspnea, sleep, appetite, constipation, and diarrhea)
1 financial scale

86 languages

EORTC 
QLQ-EN24

Cancer site 
specific

6 sub-scales (lymphedema, urological symptoms, 
gastrointestinal symptoms, body image, sexual 
function, and vaginal symptoms)

11 languages

FACT-G Generic 4 domains (physical well-being, social/family 
well-being, emotional well-being, and functional 
well-being)

60 languages

FACT-EN Cancer- site 
specific

1 domain (problems related to EC such as vaginal 
bleeding and discharge, hot flushes, discomfort with 
intercourse, etc.)

8 languages
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The increased risk of endometrial cancer in 
obese women might be explained by more than 
one mechanism. There are higher rates of conver-
sion of androgenic precursors to estradiol by 
increased aromatase enzyme activity in adipose 
tissue. The increased estradiol does not only 
increase endometrial cell proliferation and inhib-
its apoptosis, but can also stimulate the local syn-
thesis of IGF-I in endometrial tissue. Furthermore, 
chronic hyperinsulinemia might catalyze tumori-
genesis in estrogen-sensitive tissues, as it reduces 
blood concentrations of sex-hormone-binding 
globulin, which will consecutively increase bio-
available estrogen [10].

Obesity is associated with poorer quality-of- 
life outcomes in endometrial cancer survivors, 
resulting in poorer physical, role, and social func-
tioning. These quality-of-life parameters decline 
even further as BMI increases [50]. However, 
using EORTC-EN24, Oldenburg et al. found an 
inverse relationship between body mass index 
(BMI) and sexual/vaginal problems, such as vag-
inal dryness [51].

25.13.2  Hypertension

Several studies correlated having hypertension, 
even controlled hypertension, with a 61% 
increase in the relative risk for endometrial can-
cer [52, 53]. However, further research is needed 
to confirm the correlation, as hypertension’s risk 
factors are shared with other risk factors for 
developing endometrial carcinoma, such as dia-
betes and obesity.

25.13.3  Old Age

The incidence of endometrial cancer increases 
steadily with age from a 1 in 166 probability in 
the sixth decade of life to a 1 in 75 chance by the 
eighth decade [54]. Older age was found to be a 
significant predictor of poor disease-free survival. 
This influence of advanced age is independent of 
other poor prognostic factors such as deep myo-
metrial invasion or aggressive histology [55].

The geriatric condition itself affects the prog-
nosis and quality of life by limiting the manage-

ment options for elderly patients. As many 
elderlies have several chronic depleting diseases 
(hypertension, diabetes, ischemic heart disease, 
chronic kidney disease), in addition to living a 
sedentary life without a healthy nutrition plan, all 
these factors have a dramatic magnitude on their 
quality of life [56, 57].

25.14  Treatment Modalities’ Effect 
on QoL

There is a growing trend of recognizing the impor-
tance of reporting PROs and QoL data in all EC 
trials irrespective of its stage or disease spread 
[58]. Most patients have a favorable prognosis 
with overall survival reaching 90%, so late effects 
of the treatment must be taken into consideration 
when designing a treatment plan. Surgery and 
radio-chemotherapy may confer short- and long-
term limitations to QoL.  The following section 
gives a brief discussion about these problems.

25.14.1  Surgery

Hysterectomy: Minimally invasive approaches 
like laparoscopy and robotic-assisted surgery are 
now replacing traditional laparotomies. GOG 
LAP-2 trial [24] is a phase III randomized clinical 
trial that enrolled 2616 participants for comparing 
laparoscopic vs standard surgery in surgical stag-
ing of the patients with EC; of these, 802 patients 
participated in QoL study [59]. The study used 
FACT-G score; laparoscopy patients had better 
early QoL, better physical functioning, less post-
operative pain, early resumption of activities, and 
overall better QoL in the first 6 weeks, but QoL 
scores at 6 months were similar for both treatment 
arms apart from body image, which was better in 
the laparoscopy arm. LACE trial is also a phase III 
randomized clinical trial that enrolled 760 partici-
pants, of which 332 patients participated in QoL 
sub-study [60]. This study also used FACT-G 
score; in the early stages of recovery, patients who 
had a total laparoscopic hysterectomy (TLH) had 
better QoL scores when compared to total abdom-
inal hysterectomy (TAH), confirming the findings 
from the GOG LAP-2 trial. However, at 6 months, 
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LACE study found that QoL scores are still better 
in the TLH arm, except in emotional and social 
well-being measures which were comparable. 
Head-to-head comparisons between robotic-
assisted surgery and traditional laparoscopy were 
compared in a recent meta-analysis [61]; however, 
the main focus was on traditional metrics like 
length of hospitalization, blood loss, and lymph 
node harvesting with no QoL data.

Lymphadenectomy: As mentioned before, 
European Society for Medical Oncology guide-
lines do not recommend routine lymphadenec-
tomy for low-risk grade 1 or 2 disease. However, 
for high-risk patients, the SEPAL study showed 
that the patients who had pelvic and para-aortic 
lymphadenectomy had better overall survival jus-
tifying its use in this special context [62]. The 
data on the effects of lymphadenectomy on QoL 
remains scarce. A study by Angioli et  al. found 
that among all symptom scales, only lymphedema 
was statistically significant among the group who 
had lymphadenectomy; other measures in “Global 
Health Status” wasn’t statistically significant, so 
they supported its routine practice in high-risk 
patients [63]. Another cross- sectional, popula-
tion-based study confirmed that patients who had 
lymphadenectomy were more liable for develop-
ing lymphedema, and scores were related to the 
number of lymph nodes affected [64].

Radiotherapy: The Post-Operative Radiation 
Therapy in Endometrial Cancer Trial PORTEC-2 
is a multicenter randomized trial; 427 patients 
were enrolled and assigned to either external 
beam radiotherapy (EBRT) or vaginal brachy-
therapy (VBT). Of these, 348 who participated in 
QoL sub-study and followed up for 2  years; 
EORTC QLQ-C30 was used in the assessment. 
Patients in the VBT arm had better social func-
tioning and lower symptomatic scores for diar-
rhea, fecal leakage, the need to stay close to the 
toilet, and limitation in daily activities because of 
bowel symptoms [65]. A smaller study that fol-
lowed the patients who received radiotherapy 
after 2 years found that although HRQOL was at 
its worst directly following the treatment, QoL 
improved during the follow-up but was worse in 
the patient who had progressive disease or recur-

rence [66]. In VBT, dosing regimens when 
designed more precisely could further reduce the 
toxicity of the treatment.

Chemotherapy: PORTEC-3 trial is a multi-
center and international trial. Women with high- 
risk features were randomly allocated to receive 
either radiotherapy alone or radiotherapy com-
bined with adjuvant chemotherapy; EORTC 
QLQ-C30 was used in this trial. After the treat-
ment and at 6  months, chemoradiotherapy arm 
reported worse functioning and symptoms; how-
ever, at 12 and 24 months, the results were com-
parable between the two arms [67].

25.15  Conclusion

With the steady expansion in medical knowledge, 
patients were left excluded from decision- making 
and their inputs were ignored. Patients’ perspec-
tives, although different from traditional matri-
ces, remain an important pillar to be included in 
modern medical care. Hence, more awareness of 
the topic shall be given from all health institutes 
and healthcare providers. Having patient- centered 
management plans will achieve more patients’ 
satisfaction and improve their quality of life after 
the diagnosis of endometrial cancer.

25.16  Questions That Can Be Used 
for Learning/Testing

 1. Is there a way to further integrate quality-of- 
life parameters into routine practice?

 2. Eurocentrism: Are the current available 
health-related quality-of-life (HRQOL) tools 
globally valid?

25.17  A Topic for Discussion That 
Can Be Used in Teaching

• Patient-centricity approach in modern 
medicine.

Medicine was limited for decades, as preva-
lence rates, mortality numbers and efficacy of cer-
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tain procedures in treating or curing diseases, and 
prioritizing patient’ life length over their quality of 
life. We are in a new era in which management 
plans are put differently. Patient’s needs, choices, 
and perspectives are highlighted in order to assure 
the quality of modern healthcare stands out.

• Objective tools vs subjective symptoms, the 
dilemma of standardization.

Having a standardized tool to assess subjective 
symptoms is an issue with a long history in the 
medical sciences. Medical nosologies depended 
on metrics that could be accurately measured, clas-
sified, organized, and standardized, a dilemma fac-
ing QoL assessment and its subjective inputs. It is 
crucial to identify the obstacles coming ahead and 
finding solutions for them.

25.18  Further Reading List

• Quality of Life Among Cancer Survivors: 
Challenges and Strategies for Oncology 
Professionals and Researchers, Tanya 
R.  Fitzpatrick Springer International, 2018, 
https://doi.org/10.1007/978- 3- 319- 75,223- 5

• Effect of cancer on quality of life by David 
Osoba, CRC Press, 1991, https://doi.
org/10.1002/pon.2960010409

• Higginson, A. Carr, P. Robinson (eds). Quality 
of Life. BMJ Books, London, 2002.

• Fayers, P., & Machin, D. (2007). Quality of 
Life: The assessment, analysis and interpreta-
tion of patient-reported outcomes. (third ed.) 
Chichester: John Wiley & Sons.

25.19  Research in Context

the 27 studies reviewed, Short Form 36 
Questionnaire (SF-36) was used in 8 stud-
ies, FACT-G and Female Sexual Function 
Index (FSFI) were used in 5 and 4 studies, 
respectively. Other less known tools were 
used such as Sexual-Function Vaginal 
Changes Questionnaire, Euroquol 5-D, 
and Impact of Events Scale.

As mentioned before, certain baseline 
comorbidities often complicate EC patients 
and decrease the overall QoL. Six studies 
reported lower QoL scores among obese EC 
survivors when compared to normal weight 
controls, and one study found that the differ-
ence was only statistically significant at cer-
tain cut-value (BMI being greater than 40). 
Diagnostic delay, defined as the number of 
weeks between first cancer symptoms and 
the initiation of treatment, was associated 
with lower overall QoL scores and resulted 
in worse fatigue, satisfaction, and reduced 
social function. Emotional distress and 
higher levels of circulating cytokines (e.g., 
IL-6) were associated with increase in pain 
intensity. Active coping, when compared to 
passive coping, was related to lower mortal-
ity, suggesting that counseling not only 
improves quality of life, but also positively 
affects traditional metrics such as mortality.

Given the increasing incidence of EC 
and high survival rates of the disease, more 
attention should be paid for health-related 
QoL.  PROs are valuable as it comes 
directly from patient inputs, without re- 
interpretation of patient responses by the 
physician or his family members. As our 
knowledge about PRO increases, more rad-
ical changes in standards of care will likely 
occur, and despite the overall progress in 
PROs in recent medical literature, more 
research among EC patients is needed.

R. Shisler et al. (2017) Life after endo-
metrial cancer: A systematic review of 
patient-reported outcomes. Gynecologic 
oncology, 148(2), 403–413. https://doi.
org/10.1016/j.ygyno.2017.11.007

This systemic review evaluated 1722 stud-
ies, of which a total of 27 studies fulfilled 
inclusion criteria. Sample sizes of the 
included studies ranged between 38 and 
666. A range of PRO tools were used, 
EORTC QLQ-C30 was included in 9 of 
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26.1  Introduction

Treatment of each stage of melanoma impacts on 
the quality of life (QoL) issues experienced by 
melanoma patients. This chapter will enable 
readers to: (a) understand treatment of mela-
noma; (b) identify these issues; and (c) be aware 
of how QoL is measured for these patients.

26.1.1  Melanoma

Melanoma is a cancer derived from melanocytes 
of the skin. It is common in people of fair-skinned 
ancestry, particularly if they reside in areas of 
high ultra-violet light exposure and is the nine-
teenth most commonly occurring cancer in men 
and women in the world with nearly 300,000 new 
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cases in 2018 [1]. Australia had the highest rate 
of melanoma in 2018 with 33.6 per 100,000 pop-
ulation, with Northern European countries close 
behind (e.g. Norway 29.6 per 100,000 popula-
tion). The UK and US rates were 15.0 and 12.7 
per 100,000 population, respectively [1]. It 
affects more men than women, and older rather 
than younger people, although it is the most com-
mon cancer affecting the 20–40-year-old age 
group [1].

Melanoma is staged by the American Joint 
Committee on Cancer (AJCC) 8th Edition stag-
ing manual [2], with Stage I and II being mela-
noma localised to the skin (increasing stage being 
related to Breslow thickness of the melanoma in 
millimetres (depth in the skin) and presence or 
absence of ulceration), Stage III melanoma 
metastasised to lymph nodes or intransit disease 
(spread to the skin between the primary site and 
local lymph nodes), and Stage IV melanoma 
spread to other organs.

26.1.2  Treatment of Melanoma

The treatment of melanoma at each stage is very 
different and therefore results in distinct physical 
and subsequently psychological and quality of 
life (QoL) issues. The primary treatment for 
Stage I and II melanoma is surgery taking a wider 
excision of the local melanoma site. A higher risk 
primary melanoma may require additional sur-
gery for staging the local draining lymph node(s) 
with a sentinel lymph node biopsy (SLNB). 
SLNB uses the concept that cancers drain through 
the lymphatic system, from the first to subse-
quent levels. Therefore, the first lymph node 
encountered (the sentinel node) will most likely 
be the first affected by metastasis. Lymphoedema 
(swelling in a limb) may result as a consequence 
of disrupting lymphatic drainage of the limbs by 
SLNB, but the risk is low. When melanoma has 
spread to the local lymph nodes or developed 
intransit disease, the usual treatment is surgery to 
resect the metastatic disease. The surgery for 
patients presenting with palpable lymph node 
disease is dissection of a particular lymph node 
field (axilla, groin, or neck), resulting in the chal-
lenges of post-surgery healing and lymphoedema 

(with a risk of complications particularly for 
groin dissections).

The development of effective new drugs for 
melanoma has changed the treatment and prog-
nosis of metastatic melanoma significantly; for 
Stage III disease the use of adjuvant drug therapy 
following surgery has improved survival from 
approximately 50% at 5 years prior to use of 
these drugs to now an estimated 63% at 5 years; 
for Stage IV disease survival has improved from 
approximately 10% at 5 years prior to use of 
these drugs to now at least 50% at 5 years [3], 
albeit at the risk of significant side effects. There 
are two new classes of drug for melanoma – tar-
geted drugs (targeting BRAF and mitogen-acti-
vated protein kinase [MEK] particular oncogenic 
abnormalities in the melanoma cell) and immune 
checkpoint inhibitors (ipilimumab, a cytotoxic 
T-lymphocyte antigen 4 [CTLA-4] inhibitors, 
and nivolumab and pembrolizumab, which are 
programmed death-1 [PD- 1] receptor inhibitors).  
The improvement in survival for both Stage III 
and IV melanoma has resulted in survivorship 
challenges for these patients who traditionally 
would have not survived a diagnosis of metastatic 
melanoma.

Despite continued progress in the medical 
management of many malignant diseases, the 
diagnosis of melanoma remains a fearful and dis-
tressing event in the lives of many patients and 
their families. There are many aspects of a per-
son’s life including their work, activities of daily 
living and family relationships, which disrupted 
by the diagnosis, treatment, or surveillance of 
melanoma [4, 5]. These disruptions have the 
potential to change QoL including daily living, 
self-identity, body image, and physical and emo-
tional well-being [6]. Impaired QoL has been 
associated with increased level of fear of recur-
rence, depression, presence of symptoms burden, 
and financial difficulties [7].

26.2  QoL Measurement 
for Melanoma Patients

Historically, and in general terms, QoL for any 
cancer patient has been an ambiguous and elusive 
concept [8]. Measurement of the impact on 
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patients’ QoL following diagnosis and  subsequent 
treatment for melanoma has remained a particu-
lar challenge. Melanoma is the most serious type 
of skin cancer, and there is a paucity of evidence 
on the impact of melanoma on QoL compared to 
that for other cancers.

26.2.1  Melanoma-Specific QoL 
Measurements

The scant choice of melanoma-specific instru-
ments may have limited the growth of QoL 
research involving patients with melanoma [9], 
compared to other site-specific cancers. Most 
studies have utilised readily available generic 
cancer QoL instruments or, on occasion specific 
instruments developed for non-metastatic skin 
cancers [10]. The research imperative, therefore, 
is to continue to focus on the development and 
validation of a melanoma-specific and clinically 
relevant quantitative instrument.

Until recently, only two QoL instruments had 
been specifically designed and validated for use 
with melanoma patients. The Malignant Melanoma 
Module [11] entered the public domain over 
25 years ago, but it has been very rarely cited in the 
relevant international research literature. The later 
FACT-Melanoma (FACT-M) [12] has been more 
visible over time and was recently subject to Rasch 
Analysis [13]. Results strongly suggested that con-
fusion existed between patient choices amongst 
some of the response options, and interpretation 
was, therefore, variable. Improvements in the struc-
ture and response format of the FACT-M for use in 
future melanoma clinical trials were recommended, 
but they have yet to be adopted.

The EORTC Melanoma Module (QLQ- 
MEL38) completed Phase 3 development (pretest-
ing of the preliminary questionnaire) in 2016 [14] 
which represented a step forward in the measure-
ment of the impact of melanoma on patient QoL 
(https://qol.eortc.org/questionnaires/). The instru-
ment comprised 33 scoring items in 6 subscales, 
two single items, and three items associated with 
clinical trials. However, findings from this study 
recommended that some items be re- phrased, 
together with an alteration of the patient’s response 

timeframe. The instrument has not undergone final 
Phase 4 validation, required to establish validity 
and reliability for international use. Its suitability 
for use in patients with advanced melanoma dis-
ease who experience a range of new side effects 
arising during treatment is also limited.

More recently, an international research col-
laboration has sought to create a new research 
instrument with the capacity to measure the key 
areas of concern for melanoma patients managed 
in the ‘usual’ clinic situation and their impact on 
quality of life. The QLQ-MEL38 was adminis-
tered to a large sample of melanoma patients, 
across four countries and three languages. The 
psychometric properties were analysed and find-
ings suggested a new structure of 29 items across 
5 subscales, rather than 33 scoring items across 6 
subscales in the EORTC Phase 3 study [15]. Ten 
items were removed from the QLQ-MEL38, 
based on a combination of principal components 
analysis, Rasch, clinical judgement, and face 
validity. The time frames for response to some 
items were also amended [15]. The resultant 
questionnaire consists of a total of 28 items with 
enhanced psychometric properties. The four 
scoring subscales (Disease prognosis/acceptance, 
Treatment concerns/future disease risk, Care 
delivery/communication, and Supportive Care), 
together with five individual items, were named 
the Melanoma Concerns Questionnaire, MCQ- 
28© for short (Table 26.1).

The subscales measured by this Patient- 
Reported Outcome Measure (PROM) span sev-
eral psycho-oncological domains, deemed 
important to melanoma patients, regardless of 
disease stage. The measure can be used either as 
a stand-alone questionnaire, or together with the 
EORTC QLQ-C30 core questionnaire and/or for 
patients with experience of treatment for 
advanced disease, with a symptom-based ques-
tionnaire specifically designed to focus on the 
impact of treatment side effects for melanoma on 
QoL. It is designed to provide a fresh opportunity 
for patients to record the psychosocial impact of 
living with melanoma via routine real-time eval-
uation of their experience during regular atten-
dance at a melanoma clinic. Once the clinical 
utility of the MCQ-28 becomes better known, 
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with use, it will be even more relevant as a clini-
cal tool. It will serve as valuable guide to a 
patient’s need for referral for melanoma-specific 
concerns not previously identified in other ques-
tionnaires. The electronic capture and automatic 
generation of reports over time, to allow tracking 
of patient well-being, can provide a simple and 
effective means of improving patient-clinician 
communication and referral to other members of 
the healthcare team as needed.

26.2.2  Future Strategies 
for Measurement of QoL 
for Melanoma Patients

The era of more effective drug therapy has changed 
the face of QoL issues for melanoma patients. 
These drugs have their particular side effects, and 
survivorship issues that did not previously exist for 
melanoma patients will need to be addressed with 
the development of new QoL tools.

Routine collection of patients’ QoL data in 
clinic settings has become a realistic prospect 
through a variety of media; for example, directly 
into the hospital’s Information Technology sys-
tems in clinic or via smart devices by the patient at 

home. A pilot study is underway to embed elec-
tronic PROMS and patient-reported experience 
measures (PREMs) into routine care for patients 
with Stage III melanoma (ePROMs- MEL, https://
www.anzctr.org.au/ACTRN12620001149954.
aspx). A range of PROMs, including the MCQ-28 
questionnaire, are being tested to track how mela-
noma patients are managing with their treatment 
over a 12-month period. This information will be 
useful as a means of highlighting which factors 
have a major, continuous impact and others which 
are shorter term and may vary at different time 
points. It is also hoped that it will improve clinical 
care, as patients who are having difficulty may be 
better identified and support services recom-
mended in a timely fashion.

Accurate assessment of QoL impairment 
remains pivotal, and further research is required 
to establish a set of desired threshold scores which 
have the potential to screen patients and inform 
future decision-making by their treating care team 
(e.g. via the trial ePROMs-MEL) and to serve as 
an early warning of patients’ unmet support 
needs. New clinical interventions may then focus 
on addressing these issues and the questionnaire 
would serve as a measurement tool to reveal the 
efficacy of these, following their implementation.

Table 26.1 MCQ-28 subscales, single items, and their abbreviations

Subscales and abbreviations Timeframe Interpretation Items Response format
Disease prognosis and 
acceptance
(ACP)

Since the diagnosis and treatment 
of your melanoma

High 
score = high 
QoL

6 
items

4-point scale, 1–4

Treatment concerns/future 
disease risk
(CON)

Since the diagnosis and treatment 
of your melanoma

Low 
score = high 
QoL

8 
items

4-point scale, 1–4

Care delivery/
communication
(CARE)

During the past 4 weeks High 
score = high 
QoL

3 
items

Rescored to a 
3-point scale*

Supportive care
(SUP)

In the last 4 weeks High 
score = high 
QoL

6 
items

Rescored to a 
3-point scale*

Melanoma surgery site
(SURG1, SURG2, 
SURG3)

For surgery within last 12 months, 
during the past 4 weeks

Low 
score = high 
QoL

3 
items

4-point scale, 1–4

Social circumstances
(SOC1, SOC2)

During the past 4 weeks High 
score = high 
QoL

2 
items

4-point scale, 1–4

Total 28 
items

* QLQ-MEL38 amended
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26.2.3  Utility-Based QoL 
in Melanoma: Instruments 
for Use in Economic 
Evaluation

Economic evaluations and cost-effectiveness 
studies of treatment in melanoma often require 
the health outcome to be reported in quality- 
adjusted life years (QALYs) [16] (see also Chap. 
15, this volume). QALYs are a standard metric 
that combine length of life (survival time) with 
the quality of that life. The QoL is weighted in 
this calculation and when used in this way is 
called a ‘utility’. Utilities are based on individu-
al’s preferences for difference health states  – 
meaning a more desirable health state receives a 
higher weight. Health-related quality of life 
(HRQOL) utilities are measured on a 0 to 1 scale, 
where 0 indicates ‘dead’ and 1 indicates ‘full or 
complete health’. It is possible that some people 
may rate their health status as ‘worse than dead’, 
and in this case, negative values are applied. 
Valuations of different health states on this scale 
are available from large population surveys in 
many countries [17–19].

26.2.3.1  Methods of Calculating 
Utility-Based Quality of Life

Utilities for economic evaluation can be gener-
ated through the use of standardised question-
naires called multi-attribute utility instruments 
(MAUIs) and their associated scoring manuals, 
or through direct elicitation methods such as the 
Standard Gamble or Time Trade Off. Utilities 
may also be generated by mapping the scores 
from other health-related quality of life question-
naires such as the QLQ-C30, to one of the above 
methods using a published algorithm [20]. 
Table  26.2 details utility-based QoL measures 
commonly used for assessing melanoma patients.

26.2.3.2  Choice of Utility Instrument
The choice of utility instrument will depend on 
the objectives (e.g. cost-effectiveness research 
[21] drug reimbursement, or to guide clinical 
care [22] or organisational benchmarking); the 
patient population being assessed (e.g. early- 
stage or advanced-stage melanoma); the treat-

ments involved and their potential side effects 
(e.g. surgery, immunotherapy); and the resources 
available. Some measurements require a generic 
or cancer-specific utility instrument that has been 
validated in a melanoma population, whereas 
others require a melanoma-specific questionnaire 
that has scores that can be mapped so that utilities 
can be used.

The entire questionnaire should be viewed, to 
firstly assess the dimensions of QoL it covers, to 
assess if they are relevant to the stage of mela-
noma and the treatments being assessed. It is 
important to choose the instrument that will be 
sensitive to detecting both positive and negative 
changes in the disease or treatment [23]. Second, 
the health system context is important particu-
larly if the country of health technology agency 
has a preference for one instrument or approach 
over another. For example, the EQ-5D is pre-
ferred in the United Kingdom and much of 
Europe [24]; the AQOL, EQ-5D, SF-6D, or HUI 
are preferred in Australia [16]. Third, there are 
pragmatic considerations to make in selecting 
which utility-based approach to use such as the 
length (number of items) of the questionnaire 
(i.e. brevity); availability of the instruments in 
representative languages; availability in digital 
formats for tablets/phones; and licencing fees.

26.3  QoL in Melanoma

26.3.1  Early-Stage Melanoma (Stage 
0–II): Quality of Life 
and Unmet Needs

Despite a patient-centred approach placing an 
emphasis on patient needs, the QoL of early- 
stage (AJCC Stage 0–II) melanoma patients is 
often overlooked [25], likely due to the good 
prognosis and less invasive treatments associated 
with the early stages of melanoma compared to 
other cancers [26]. As a result, patients who may 
require assistance are seldom identified and their 
needs are not addressed in a timely manner, often 
resulting in greater QoL impairment [27]. This is 
rarely the result of one variable: it is a combina-
tion of numerous patient factors and unmet needs 
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across varying categories, often compounded by 
the actual or perceived outcomes of treatment. 
This subsection outlines patient factors that relate 
to the association between common treatments 
and QoL, and the frequently reported unmet 
needs of early-stage melanoma patients.

26.3.1.1  Wide Local Excision 
and Scaring

Available evidence suggests that a negative self- 
perception of scaring and body image after mela-
noma skin excision is strongly associated with 
decreased QoL [28], more so than illness-related 
variables or demographics [29]. This altered 
body image is likely due to the appearance of the 
scar not matching the patients’ expected appear-
ance pre-surgery [30]. The scar is often perceived 
as worse than what the patient expected, affecting 
the patients’ confidence in their appearance as 
they become self-conscious of the scar [30, 31]. 
As a result, these patients may experience dis-
tress, anxiety, or depression, impacting their 
QoL.

Women are more likely to report a negative 
body image. Sixty-four per cent of female 
patients rated their appearance as worse post- 
treatment in a North American survey, with 23% 
also unsatisfied with the appearance of the surgi-
cal site [32]. Furthermore, 10% of these female 
patients presented with symptomology indicating 
depression. Similar results were reported in Italy 
[29], the United Kingdom [33], and the United 
States [34].

The size of the excision is also a contributing 
factor to negative self-perception. Patients who 
received a 3-cm excision experienced signifi-
cantly poorer physical and mental functioning 
compared to those who received a 1-cm excision 
[33], with excision on distal extremities also 
resulting in decreased QoL compared to proxi-
mal extremities [32]. Despite this, overall QoL 
improved with time since excision [32–34].

Therefore, it can be surmised that the percep-
tion of the scar itself is a primary factor influenc-
ing patient QoL, often leading to distress or 
adjustment [29]. In particular, healthcare profes-
sionals should aim to provide patients with a 
more ‘realistic’ expectation of their scar appear-

ance pre-surgery, mitigating the decrease in 
patient confidence and self-image post-surgery 
[28, 30].

26.3.1.2  Sentinel Lymph Node Biopsy 
(SLNB)

SLNB is an important surgical procedure to 
provide prognostic information for early-stage 
melanoma patients, but it can result in mild 
lymphoedema. Despite its utility, many 
patients who undergo SLNB have no evidence 
of disease in the sentinel node, and thus under-
take this procedure for prognostic informa-
tion, rather than therapeutic intervention [35]. 
This can have a substantial impact on patient 
QoL, as complications may occur in 11% of 
SLNBs [36].

Despite the complication rate, 89% of 
Australian patients indicated that they would 
electively undergo an SLNB again [37]. 
Furthermore, no association between patient 
response and surgical complications or lymph-
oedema was evident in analysis, demonstrating 
that SLNB is well accepted by patients. The 
acceptance of SLNB is likely due to the 
increased sense of security provided by the pro-
cedure, as 96% of patients stated the period after 
surgery was less stressful due to the prognostic 
information provided by the SLNB [37]. 
However, it should be noted that pain as a result 
of SLNB remains a predictor of negative QoL 
outcomes [38].

Time since surgery is an important factor 
predicting the QoL of patients who undergo 
SLNB. Patients in multiple studies followed-up 
within 3 months of surgery had decreased phys-
ical and functional well-being resulting from 
their SLNB [39–41]. However, their QoL 
improved with time for 2  years post-surgery. 
Interestingly, several studies even found 
patients post-SLNB reported a significantly 
higher QoL compared to the population norm 
[39, 40, 42]. This evidence suggests that the 
detrimental impact of SLNB on patient QoL 
and well-being is only temporary, often return-
ing to normal levels over time.

QoL likely returns to normal over time in 
part due to a response shift in patients. 
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Response shift is a change in a patient’s self-
evaluation due to changes in their internal 
standards, values, or definitions of a concept 
or construct [43]. These changes are often due 
to a significant change in the status quo of a 
patient’s health, such as receiving a diagnosis 
of, or completing treatment for, melanoma. 
Thus, melanoma survivors may reassess their 
self-evaluation or life values, adopting a more 
positive outlook, meaning melanoma patients 
will likely understand and interpret questions 
and responses in QoL assessments differently 
to the general population [44, 45]. This may 
influence the results of analyses where self-
report is required [43] which may need to be 
taken into consideration when comparing 
melanoma patients and the general 
population.

26.3.1.3  Lymphoedema
SLNB can lead to the development of lymphoe-
dema, which results in a significantly worse over-
all QoL [44, 46]. Patients with lymphoedema 
also experience significantly worse body image, 
role functioning, and social functioning [44]. 
Lymphoedema likely affects these aspects of 
physical well-being through tiredness, discom-
fort, fatigue, and pain in the effected limb [44, 
46].

With regard to body image specifically, 
women were significantly more likely to report a 
negative body image related to their lymphoe-
dema [44, 46]. This may be due to the wearing of 
compression garments or visible changes to skin, 
which can be distressing to female patients as 
previously discussed [44]. Australian evidence 
further suggests that the perception of limb size is 
significantly associated with patient QoL, more 
so than the objective size of the affected limb 
[46].

26.3.1.4  Early-Stage Melanoma 
and Unmet Needs

Up to 55% of early-stage melanoma patients 
report an unmet need [26, 47, 48]. A systematic 
review [49] and evidence from the United 
Kingdom [30], the United States [50], Germany 
[51], and Australia [52] confirm that informa-

tion needs are the most common category of 
unmet needs reported by melanoma patients. A 
unique feature of melanoma patient self-care is 
the need for self-monitoring skin checks to 
detect recurrence earlier and detect new pri-
mary melanomas and the use of sun protection. 
A detailed analysis of the most commonly 
reported informational unmet needs in an 
Australian study reflects this and showed the 
majority involved topics important to the 
patient, such as [52]:

• Side effects of long-term sunscreen use
• The differences between normal and dysplas-

tic moles
• The role of genetic factors in melanoma diag-

nosis and recurrence
• The risk of children or grandchildren develop-

ing melanoma
• New advances in treatment
• Prognostic information

Patients further expressed that they wanted 
this information in easy-to-understand language, 
suggesting a notable proportion of patients may 
experience difficulty understanding the informa-
tion provided to them. A further practical sugges-
tion was the need for a folder, or some other 
simplifying tool, that contained all their 
melanoma- related documents [52].

Communication and emotional support from 
their healthcare professional was also highlighted 
as a significant unmet need [51, 53], with patients 
reporting their doctor seldom asked how they 
were coping with their diagnosis and treatment. 
A systematic review provides further evidence 
that many patients desire more emotional support 
from their clinician throughout survivorship [54].

Predicting unmet needs is inherently complex 
due to the myriad of contributing factors at the 
patient, provider, and system levels. There is 
some evidence that suggests unmet needs are 
most commonly associated with the psychologi-
cal and emotional aspects of living with cancer, 
followed closely by the physical aspects and life-
style changes associated with a diagnosis of mel-
anoma [26, 53]. Patients who are divorced, 
separated, or widowed are significantly more 
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likely to have at least one unmet need [55]. 
Interestingly, cohabitating with a partner can 
directly influence patient quality of life in both a 
positive and negative manner, warranting further 
investigation on this topic [56]. Younger patients 
are also significantly more likely to report an 
unmet need, specifically relating to their psycho-
logical well-being [55]. Patients tend to experi-
ence most intense unmet needs up to 3 months 
post-diagnosis, but some patients continue to 
report significant issues, particularly related to 
disease recurrence and prognosis [50, 55].

Despite the lack of empirical evidence and 
complexity of screening for, and acting upon, 
patient-reported unmet needs, best practice is 
providing care with a patient-centred approach 
[55]. Further investigation is needed regarding 
the unmet needs of early-stage melanoma 
patients, particularly around timely identification 
and assessment of unmet needs, as well as explo-
ration of effective avenues for support, that are 
both acceptable to the patients and clinicians.

26.3.2  Late-Stage Melanoma (Stage 
III–IV): Quality of Life 
and Unmet Needs

26.3.2.1  Stage III Disease: Quality 
of Life

Patients with Stage III melanoma experience 
multiple challenges related to their QoL. The lit-
erature has focussed predominantly on the impact 
of diagnostic and therapeutic procedures on 
QoL. However, there are few studies examining 
the broader psychosocial experience of this 
patient group, with many studies including 
patients with Stage I-III disease despite substan-
tial differences in their staging, treatment, and 
prognosis. The impact of diagnostic investiga-
tions (imaging and SLNB), therapeutic proce-
dures (lymph node dissection [LND], isolated 
limb infusion [ILI], and isolated limb perfusion 
[ILP]), and adjuvant and neoadjuvant drug thera-
pies on QoL is reviewed here.

Imaging The impact of radiological staging with 
computed tomography (CT) and positron emission 

tomography (PET) on patient burden and satisfac-
tion was explored by Bastiannet and colleagues 
[57]. Patients reported that both modalities were 
well tolerated, with >50% experiencing no burden 
during PET and 65% experiencing no burden dur-
ing CT. Given imaging is required for initial stag-
ing as well as surveillance following treatment for 
Stage III disease, it is pleasing to note overall low 
levels of patient burden from these investigations. 
Nevertheless, attention should be paid to explain-
ing these procedures to patients to reduce discom-
fort or burden.

Sentinel Lymph Node Biopsy and Lymph Node 
Dissection Two studies compared the impact of 
SLNB and LND on QoL in patients with Stage 
III melanoma. A case-control study, examined 
whether LND resulted in more postoperative 
complications and inferior QoL outcomes com-
pared to SLNB with Stage III melanoma [42]. 
Whilst the study confirmed that LND was associ-
ated with more postoperative complications 
(including lymphoedema) compared to SLNB 
alone, overall QoL was similar between the two 
groups. Similarly, Egger et al. also confirmed that 
LND was well-tolerated, with similar QoL out-
comes post procedure compared to SLNB alone 
[58]. However, neither study specifically mea-
sured the incidence of lymphoedema nor the 
impact of lymphoedema directly on QoL.

Patients who develop lymphoedema post 
SLNB or LND may experience a negative impact 
on multiple domains of QoL, as described in the 
early-stage melanoma section above. In a review 
of qualitative studies of patients with Stage III 
melanoma with lymphoedema, Dunn et  al. 
described the distress associated with their per-
ceived disfigurement, the discomfort associated 
with wearing revealing clothes, and negative 
body image [30, 59, 60] . Patients would attempt 
to minimise this impact through cognitive refram-
ing, or attempting to conceal lymphoedema with 
clothing or cosmetics [30]. Two single institution 
quantitative studies have also highlighted the 
impact of lymphoedema on QoL [44, 61]. Upper 
or lower limb lymphoedema was associated with 
inferior QoL scores and increased interference 
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with activities of daily living, with one study also 
reporting inferior QoL in role and social func-
tioning domains and financial difficulties [44].

Therefore, whilst LND may result in more 
postoperative complications than SLNB, the pro-
cedure in and of itself may not result in inferior 
overall QoL. However, if patients develop lymph-
oedema, this can have a negative impact on mul-
tiple QoL domains. The introduction of 
ultrasound surveillance rather than completion 
LND in patients with SLNB positive disease as a 
result of the findings of the MSLT-II [62] and 
DeCOG [63] studies, which showed no survival 
benefit with completion LND, will reduce the 
number of patients proceeding to a completion 
LND.  Furthermore, trials of neoadjuvant sys-
temic therapies, such as the PRADO expansion 
cohort of the phase 2 OPACIN-NEO study, are 
currently investigating whether patients with pal-
pable nodal disease and a complete pathological 
response to neoadjuvant immunotherapy could 
avoid an LND [64].

Isolated Limb Infusion/Isolated Limb 
Perfusion ILI and ILP are used in the manage-
ment of intransit melanoma metastases. Both 
procedures involve isolating the venous and arte-
rial circulation of a limb with a tourniquet and 
then circulation of chemotherapy within the limb. 
Two prospective studies have examined the 
impact of ILP [65] and ILI [66] on QoL out-
comes. In ILP, a transient reduction in FACT-G 
and FACT-M scores was noted at 3 months post 
procedure due to local toxicity [65]. This was not 
seen in the ILI study at 3  months, and fewer 
patients reported pain, numbness, or swelling in 
the affected limb compared to baseline [66]. 
However, at 12 months post procedure, patients 
undergoing ILP who had a complete response to 
treatment had similar QoL compared to baseline. 
Overall, ILP and ILI are well-tolerated proce-
dures with minimal sustained impact on QoL.

Adjuvant Drug Therapy for Stage III 
Melanoma The introduction of adjuvant immu-
notherapy and targeted therapy for resectable 
Stage III melanoma has created new QoL chal-
lenges in this patient population. Adjuvant drug 

therapy is used postoperatively to reduce the risk 
of recurrence. All immune therapies in the adju-
vant setting appear to maintain QoL throughout 
treatment [67–70], but longer-term follow-up is 
required to assess the impact of persistent 
immune related adverse events on QoL.

The BRIM8 [71] and COMBI-AD [72] stud-
ies included patients receiving adjuvant targeted 
therapies (vemurafenib and adjuvant dabrafenib 
and trametinib, respectively). The BRIM8 study 
reported a clinically meaningful decline in global 
health scores and QoL scores during cycle 1, 
which then improved but remained below base-
line for the remainder of the treatment period, 
followed by a recovery to baseline scores post 
completion of adjuvant therapy. In contrast, the 
COMBI-AD study found no change in QoL over 
the course of treatment, despite the significant 
proportion of patients experiencing fatigue (7%), 
pyrexia (63%), or who discontinued treatment 
due to an adverse event (26%). The lack of sig-
nificant impairment of QoL for these new adju-
vant drugs may be real, but it may also be 
explained by the absence of a suitable PROM for 
measuring side effects associated with therapy, 
lack of data on the sensitivity of these measures 
to detect clinically meaningful deterioration in 
functioning, and differences in the timing of 
assessments. This highlights the importance of 
selecting appropriate PROMs for assessing 
symptomatic adverse events and QoL and careful 
timing of assessments to gain an accurate picture 
of the impact of therapies on QoL.

The novel use of drug therapy prior to surgery 
(neoadjuvant immunotherapy and targeted ther-
apy) for resectable Stage III melanoma has been 
explored in several ongoing studies, and QoL 
outcomes are yet to be reported. However, the 
PRADO study has reported QoL outcomes for 
patients who undergo neoadjuvant immunother-
apy, followed by either removal of only the index 
lymph node or therapeutic LND [64]. As 
expected, this demonstrated an improvement in 
surgical-related adverse events (all grade: 41% 
vs. 81%) as well as improved physical, role, 
social functioning, and melanoma surgery sub-
scale scores for the index nodal procedure group. 
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This highlights the possible QoL benefits that 
may be achieved through improved pathological 
responses to neoadjuvant therapies.

Overall, more prospectively collected, longi-
tudinal QoL data is required to further our under-
standing of the impact of investigations and 
treatment on QoL in patients with Stage III mela-
noma. Specific PROM strategies measuring 
adverse events and QoL, completed at carefully 
considered time points, will be helpful in accu-
rately measuring the acute and chronic effects of 
treatment and determining the value of neoadju-
vant versus adjuvant therapies. Novel trial 
designs, such as the PRADO study, with HRQOL 
improvements as an endpoint, will also help to 
develop treatment strategies that improve disease- 
related outcomes as well as QoL.

26.3.2.2  Stage IV Disease: Quality 
of Life

The QoL of patients with metastatic melanoma 
has significantly improved with the advent of 
effective systemic therapies.

Immunotherapy Multiple Phase 3 RCTs of 
pembrolizumab [73, 74], nivolumab [75], and 
combination ipilimumab and nivolumab [76] 
have demonstrated maintenance or improvement 
in QoL during treatment, despite adverse side 
effects [73–76]. The tolerability of these regi-
mens has also been demonstrated in real-world 
data [77, 78].

However, data on the longer-term impact on 
QoL of receiving immunotherapy in patients with 
metastatic melanoma remains limited. A small 
study by Boedkhout et al. showed long-term sur-
vivors on ipilimumab scored significantly lower 
on physical, cognitive, role, and social function-
ing, as well as had higher symptom burden in 
terms of fatigue, dyspnoea, diarrhoea, and finan-
cial impact compared to controls [7]. This may 
contribute to the development of appropriate sur-
vivorship care for those patients on ipilimumab. 
Further work is needed to explore long-term QoL 
outcomes in patients receiving single-agent anti-
 PD1/PDL1 and combination immunotherapy.

Targeted Therapy Multiple Phase 3 RCTs have 
examined the combination of BRAF and MEK 
inhibitors and associated QoL implications. 
BRAF inhibitors alone show a poorer QoL com-
pared to combination BRAF and MEK inhibitors 
[79–81]. Real-world data for patients receiving 
targeted therapy has highlighted a deterioration 
in QoL in comparison to immunotherapy. The 
acute and chronic toxicities associated with tar-
geted therapy may therefore have an adverse 
effect on QoL.  This is important to consider, 
given that these therapies need to be continued 
until disease progression.

26.3.2.3  Stage III and IV Disease: 
Unmet Needs 
and Survivorship Concerns

The survivorship concerns and unmet needs of 
patients with Stage III and Stage IV melanoma 
are evolving as treatment advances alter the prog-
nosis of this patient population.

Stage III Melanoma: Unmet Needs and 
Survivorship In Stage III disease, few studies 
have focused specifically on patients’ survivor-
ship needs. Qualitative and quantitative studies 
have examined survivorship issues in patients 
with Stage I-III disease, with only small number 
of patients with Stage III disease. Therefore, find-
ings suggestive of excellent QoL comparable to 
or sometimes better than the normal population 
may not be applicable to those with Stage III dis-
ease [30, 40, 55, 82]. A single qualitative study of 
patients with Stage IIIB-IV disease identified 
psychological concerns including worry, fear, 
and thoughts of death as common in this patient 
population [83]. Social impacts were also noted, 
including limitations on limitations on leisure 
activities and social functioning. A  cross- sectional 
UK survey of 472 patients, including 28% of 
whom had Stage III disease, examined supportive 
care needs and anxiety and depression [55]. In 
patients with Stage III disease, higher levels of 
unmet supportive care needs were noted com-
pared to patients with Stage I and II disease, as 
well as higher rates of self-reported anxiety and 
depression. Qualitative studies in Stage III 
patients regarding return to work show that 
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patients often felt unsupported by their col-
leagues/ managers and that there was a lack of 
understanding in the workplace regarding the 
impact of their cancer and recovery [59, 84].

The advent of adjuvant and neoadjuvant 
immunotherapy and targeted therapy will further 
improve the prognosis of patients with Stage III 
disease. Research is therefore urgently needed to 
understand the specific challenges and unmet 
needs in those with Stage III disease who receive 
these novel therapies. Inclusion of PROMs as 
part of ongoing trials, as well as in routine care, 
examining symptoms, psychological concerns, 
and social and functional issues such as return to 
work and financial stress will help to fill this 
knowledge gap.

Stage IV Melanoma: Unmet Needs and 
Survivorship The literature regarding survivor-
ship and supportive care needs in patients with 
metastatic melanoma prior to the advent of 
immunotherapy and targeted therapy reflected 
the lack of effective treatment options and the 
subsequent rapid deterioration in all aspects of a 
patient’s QoL [11, 59]. However, therapeutic 
advances have significantly improved the prog-
nosis of many patients with metastatic mela-
noma, resulting in increasing supportive care and 
survivorship research in this population.

It is now recognised that there is an emerging 
population of patients with durable disease con-
trol following immunotherapy or targeted ther-
apy. These patients experience a unique set of 
physical, psychological, social, and functional 
challenges and unmet needs. Chronic 
immunotherapy- related toxicities have been 
reported in several single-centre studies, includ-
ing rashes, arthralgias, myalgias, fatigue, and 
insomnia [85, 86]. Chronic toxicities were also 
reported for patients receiving targeted therapy 
including dry/itchy skin, arthralgias, diarrhoea, 
and fatigue [85]. Qualitative studies have empha-
sised the substantial impact of fatigue on activi-
ties of daily living, capacity to work, and all 
aspects of QoL [84]. Long-term immune-related 
adverse events including rash, colitis, hypothy-

roidism, hepatitis, and hypophysitis were 
reported, including in those who had already 
ceased therapy [86, 87].

Despite these significant long-term side 
effects, a systematic review of studies examining 
factors important to patients and clinicians when 
making decisions regarding immunotherapy for 
Stage IV melanoma showed that overall survival 
remained the primary concern of both groups, 
with impaired QoL due to adverse events a 
second- order consideration. Patients were will-
ing to tolerate severe (and potentially irrevers-
ible) toxicities for small survival benefits [88].

Psychological morbidity was common in this 
survivor group, including difficulties dealing 
with uncertainty, an inability to plan for the 
future, and a feeling of frustration, hopelessness, 
and loss of control [59, 84, 85]. Patients also 
reported anxiety awaiting test results, fear of 
their melanoma recurring or progressing, and 
death [85]. Many patients reported issues with 
anxiety and depression [86]. Patients expressed 
regret about past sun exposure, concerns about 
future sun exposure, and possible melanoma risk 
to the family [85]. Formal neurocognitive out-
comes have also been examined in two small 
single-centre studies of patients who had received 
ipilimumab more than 2 years ago [89] or pem-
brolizumab more than 6 months ago [90] using 
PROMs, standardised computerised neurocogni-
tive tests, and semi-structured interviews. 
Clinically relevant levels of anxiety, fatigue, and 
subjective and objective neurocognitive impair-
ment were present several years after treatment 
cessation. This resulted in a lower QoL at all 
follow-up time points, including physical, cogni-
tive, emotional, and social functioning compared 
to European normative data. This highlights the 
ongoing emotional distress, fatigue, and 
 neurocognitive impacts that can follow treatment 
with immunotherapy and the ongoing impact on 
QoL.

The social, financial, and functional concerns 
of long-term metastatic melanoma survivors have 
also been examined. Patients on long-term immu-
notherapy and targeted therapy reported difficul-
ties undertaking domestic tasks, recreational 
activities, and planning/taking holidays [84, 85]. 
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Financial difficulties have also been reported, 
including difficulty paying for transport/parking 
or accommodation (particularly in those who 
need to travel from a rural to an urban area to 
access treatment) [84], or accessing insurance 
payouts [85].

Understanding the experience of long-term 
survivors of metastatic melanoma is essential to 
improving their care. These studies provide 
insights into the issues faced by this population 
which are not captured by standard QoL mea-
sures. These include chronic toxicities from 
immunotherapy and targeted therapy; psycho-
logical concerns relating to an uncertain future, 
ceasing treatment, and concerns about cancer 
progression; and the difficulty balancing treat-
ment with returning to work. Patients may benefit 
from discussions regarding long-term toxicities 
and treatment duration, tailored psychological 
support to manage anxiety and fear of cancer 
recurrence, and a survivorship care plan [85]. 
Interventions, including tailored exercise pro-
grams, to address immunotherapy-induced 
fatigue are being evaluated [84, 91]. Patients also 
require clear, tailored, and well-timed informa-
tion regarding their diagnosis, prognosis, and 
treatment. Prospective, longitudinal patient- 
reported outcome collection from diagnosis 
would allow QoL outcomes to be measured in 
parallel with key events a patient’s treatment and 
follow-up, building a more complete picture of 
their survivorship experience.

26.4  Patient Factors Influencing 
Quality of Life

26.4.1  Sex

A diagnosis of melanoma has a disproportionate 
impact on the psychosocial health of females [32, 
38]. In the Netherlands, females reported a sig-
nificantly larger variation in the emotional impact 
of their melanoma diagnosis, illustrating that 
men experience a more moderate emotional 
impact [40].

Literature is inconsistent in relation to 
influence of sex on QoL, with some studies 

failing to find significant association [26] and 
others reporting that females tend to experi-
ence worse overall QoL and greater psycho-
logical and emotional distress resulting from 
their diagnosis [92]. This may in part be 
related to female patients experiencing greater 
discomfort in their body image post-diagnosis 
and treatment, as female QoL is significantly 
higher when the melanoma (or resulting surgi-
cal scar) is located on proximal rather than 
distal extremities, decreasing their visibility 
[29, 32, 93, 94].

Female patients are significantly more likely 
to seek out shade or apply sunscreen when in the 
sun, or avoid sunny places entirely, whilst worry-
ing about the effects of the sun on others [40]. 
Considering that a diagnosis of melanoma may 
have greater emotional impact on the mental 
health of females, it is unsurprising they are more 
likely to adopt and advocate for behaviours that 
may prevent melanoma diagnosis, progression, 
or recurrence in the future. This is despite many 
patients reporting frustration with others due to a 
lack of appreciation regarding the seriousness of 
melanoma and sun protection, regardless of gen-
der [31].

26.4.2  Age

Similar to sex, age is a strong predictor of 
patient QoL, with older patients often experi-
encing a worse overall QoL [39, 40, 51, 93]. The 
decreased QoL in older patients is specifically 
associated with decreased physical functioning 
and increased melanoma-related symptoms 
[94]. Despite this, older patients also report 
improved emotional and social functioning, 
positive body image and fewer worries about the 
future in comparison to younger patients [94]. 
Therefore, although increasing age results in a 
decrease of overall quality of life and physical 
well-being, it also leads to improvements in 
self-perception, mental health, and social health 
[39, 55, 95].

Melanoma is the most frequent cancer that 
affects the 15–30-year-old age group. Gaps in 
support and information needs are emphasised in 
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younger melanoma survivors (aged 15–29) in 
conjunction with lack of information about sexu-
ality and intimacy [96–98].

26.4.3  Significant Medical 
Comorbidities

Although limited research exists exploring select 
comorbidities, the available evidence is clear that 
an increasing number of diagnosed comorbidities 
is associated with a decrease in the QoL of mela-
noma patients. Experiencing at least one comor-
bidity was associated with decreased QoL 
through their impact on patient well-being [40, 
51, 93–95, 99]. More research is needed to 
explore these results, preferably using longitudi-
nal designs, which can explore causative path-
ways for this relationship.

26.4.4  Coping Strategies

Coping can be defined as the attitudes, actions, 
and beliefs with an adaptive purpose employed 
by a person when faced with a threatening situa-
tion and acts to protect the emotional state of the 
individual and to allow for psychological adjust-
ment [100]. Several useful strategies have been 
identified for coping with the diagnosis and treat-
ment of melanoma including maintaining hope, 
facing reality, expression of emotions, and seek-
ing support from others [100]. Individual coping 
mechanisms have been shown to be related to 
individual changes in QoL with a positive asso-
ciation between higher coping skills and higher 
QoL [101].

The ability of a patient to minimise the impact 
of melanoma in daily life is important and is 
associated with all constructs of the QoL [102]. 
In melanoma patients, Kasparian et al. found that 
active and problem-focussed coping strategies 
are indicative of better adjustment to their mela-
noma [103]. Furthermore, social support that 
patients receive from family, friend, and health 
professionals is predictive for QoL and well- 
being [104].

26.5  Specific Impacts on Patients

26.5.1  Fear of Cancer Recurrence

Compared to other cancers, patients diagnosed 
with melanoma are relatively younger, and this, 
combined with the relatively good prognosis of 
most melanoma patients, means that a greater 
proportion of patients will live for many years 
with the history of melanoma. Fear of cancer 
recurrence (FCR) is worry that melanoma can 
recur or progress. It is a rational and normal 
response to the real threat of cancer recurrence. 
However, when elevated it can affect social 
functioning and psychological well-being. FCR 
has been identified as an important symptom of 
distress reported by both early- [53, 105] and 
late- stage melanoma survivors, and elevated 
FCR has been found to be associated with lower 
QoL and impaired social and emotional func-
tioning [106].

Not only are these fears prevalent in the early- 
stage melanoma population, but they do not 
decrease significantly over time [52], with 44% 
and 48% of Australian patients reporting fear of 
cancer recurrence at 3 and 5 years post-diagnosis, 
respectively [26]. Late-stage melanoma patients 
are mostly concerned about the uncertainty about 
the future, both in terms of durability of response 
and potential side effects [107].

Patients who are female or younger are more 
likely to report FCR compared to male or older 
patients [105]. As FCR increases, patient QoL 
decreases, due to these fears impacting the long- 
term psychological well-being of patients [108, 
109], which can lead to increased depression, 
anxiety, and stress [23, 105].

26.5.2  Distress and Depression

In melanoma, psychological distress has been 
reported as the most common psychological 
concern amongst patients [6] (see also Chap. 20, 
this volume). Around 30% of patients reported 
psychological distress indicative of a need for 
clinical intervention, including anxiety and/or 
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depression [103]. Depression was reported to 
be present 2  years after the acute initial phase 
of the treatment [110]. The presence of psycho-
logical distress is mostly explained by the uncer-
tainty surrounding a cancer diagnosis [111, 112]. 
Distress and depression will impact significantly 
on the social and professional aspects of patients’ 
lives. Furthermore, the presence of depression is 
associated with reduced functional status, lower 
treatment compliance, and prolonged hospitali-
sations [113, 114]. Depression affects the inten-
sity of physical symptoms, but also complicates 
symptom management.

26.5.3  Pain

Pain is one of the most important determinants of 
QoL. For a melanoma patient undergoing surgery, 
the level of pain depends on the type of surgery. 
SLNB is rarely followed by long-term pain, while 
persistent pain and sensory symptoms appear to be 
common in patients undergoing LND [115]. Pain, 
especially joint pain, is also a common side effect 
for melanoma treatment including radiotherapy, 
targeted therapy, and immunotherapy [116].

26.5.4  Cost: Financial/Work/Time

Financial and time burden experienced by mela-
noma patients are strong predictor of patients’ 
QoL.  Melanoma diagnosis, treatment, and fol-
low- up incur costs, toxicities, and time that limit 
participation in life activities, either directly 
through toxicities or indirectly through mecha-
nisms such as stress, financial toxicity, fatigue, or 
lymphoedema [117, 118]. In particular, 
melanoma- related lymphoedema can interfere 
with activities of daily living [61] and has been 
found to be related to increased financial difficul-
ties in patients [44]. Indeed, lymphoedema 
directly impacts work performance, time off 
work for its treatment, or maintenance of the cur-
rent or future occupation [119].

Few studies are available relating to the impor-
tant issue of cost for both early- and late-stage 
melanoma patients.

26.6  Impact of Melanoma 
on Partners, Families, 
and Social Supports

There is a paucity of literature regarding the 
impact of melanoma on carers and families. 
However, one small study showed that priori-
ties of patients and carers for patients’ QoL 
was different, with family being the number 
one priority over all stages of disease for 
patients and capability being the priority for 
carers [120].

The experience of carers of patients with met-
astatic melanoma has also been examined in a 
single-centre qualitative study [84]. Carers felt 
responsible for the correct identification and 
reporting of treatment-related side effects, includ-
ing after treatment cessation. This highlighted the 
burden associated with managing symptoms and 
providing emotional support which can result in 
greater distress than other caregiving tasks. 
Specific training and support for carers is there-
fore needed for this patient group.

26.7  Melanoma Survivorship 
Compared to Other Cancer 
Patients

Survivorship issues are unique to each type of 
cancer, and melanoma, in particular, has its own 
set of issues and challenges. At the initial phase 
of diagnosis, issues of QoL and survivorship 
are generally related to physical well-being, 
side effects of treatment, and the psychoso-
cial effects related to initial cancer diagnosis. 
However in the long term, described loosely 
as after treatment cessation, physical issues are 
less prevalent, and addressing psychosocial fac-
tors may play a larger role in patient well-being 
[26, 121, 122]. These physical symptoms are 
largely non-specific including pain, insomnia, 
fatigue, dyspnoea, cognitive dysfunction, and 
gastrointestinal symptoms such as diarrhoea 
and nausea. Across both of these time frames, 
recurrence of cancer remains an important facet 
of melanoma survivorship which requires con-
tinual monitoring.
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In patients diagnosed with melanoma, there is 
a general decline in QoL scores across all 
domains in the short term [94]. These measures 
are also significantly decreased when compared 
to the general population; however, they are 
higher when compared to other cancers, such as 
breast cancer [122, 123].

Melanoma patients tend to report behavioural 
changes following their diagnosis. However, 
information available related to behavioural 
modifications remains relatively limited. A recent 
review of post-treatment health behaviours 
among long-term melanoma survivors revealed 
that they frequently adopted diet, exercise, and 
life style changes after their diagnosis [124]. For 
melanoma patients, behavioural modifications 
related to sun exposure and also skin self- 
examination are crucial to help prevent future 
skin cancers and identify recurrence earlier and 
to optimise health status especially in the pres-
ence of other comorbidities. A single report dem-
onstrated that the diagnosis of melanoma was 
positively associated with modified sun-related 
attitudes and behaviours, such as staying out of 
the sun and using protective measures, like sun-
screen [125]. However, survivorship often 
extends beyond the person diagnosed and can 
affect family and friends, creating a ‘teachable’ 
moment for these other stakeholders. This may 
provide them with motivation to adopt their own 
skin cancer prevention techniques [126].

26.8  Interventions to Improve 
Quality of Life for Melanoma 
Patients

Given the significant distress and QoL impair-
ments, patients diagnosed with cancer often 
report several clinical practice guidelines and 
advocate for timely identification and provision 
of supportive care interventions as a part of holis-
tic cancer care [127]. A meta-analysis of psycho-
social interventions in oncology, indicating small 
to medium effects on the QoL of patients and 
survivors, supports this recommendation [128]. 
However, the interventions included in this meta- 
analysis were predominantly implemented in 

female patients diagnosed with breast cancer, 
with the degree of relevance and transferability to 
melanoma patients unclear.

Disease-specific supportive care interventions 
are recommended [129]. Given that appropriate 
information is the most frequently reported 
unmet need reported by melanoma patients [49], 
it is imperative that the educational aspects of any 
QoL intervention include melanoma-specific 
information. Additionally, patients expect the 
intervention providers to have adequate 
melanoma- specific knowledge [130]. 
Furthermore, societal views may trivialise QoL 
difficulties that melanoma patients experience 
[110]. Primary melanoma patients tend to look 
relatively healthy, leading to a perception that the 
disease does not have significant consequences 
for their health. The fact that melanoma is rarely 
referred to as ‘cancer’ may further contribute to 
this separation between melanoma and cancer 
patients [110]. Therefore, it is not surprising that 
melanoma patients have reported difficulties in 
accessing generic oncological supports [131]. 
They also tend to decline generic interventions, 
as evidenced in the often-difficult recruitment of 
melanoma patients [132–135]. In contrast, 
melanoma- specific interventions have demon-
strated excellent uptake and adherence [52]. 
Therefore, the following section will summarise 
the literature on the melanoma-specific interven-
tions targeting different QoL aspects of patients 
and survivors. While the aim is not to present an 
exhaustive review of the literature, it is hoped it 
will provide clinicians and researchers an over-
view of research evidence for a range of interven-
tions addressing different QoL aspects in this 
population.

26.8.1  Distress

Despite recommendations for routine distress 
screening and intervention in patients experienc-
ing elevated distress levels [136], only two stud-
ies specifically addressed distress in melanoma 
patients [137, 138]. Both interventions were 
based on principles of cognitive-behavioural 
therapy and were offered to Stage I-III patients 
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who reported elevated distress levels. Bares et al. 
[137] provided a workbook and three individual 
sessions, while, Trask and Paterson [138] pro-
vided four manualised individual sessions. The 
contents of both interventions included relax-
ation training, challenging unhelpful thoughts, 
teaching problem-solving skills, and strategies 
for maintaining progress. Bares and Trask [137] 
demonstrated significant intervention effects on 
distress that were maintained at 5-month follow-
 up, in contrast to Trask and Paterson [138]. The 
intervention implemented by Trask et  al. 
decreased patient anxiety, with this effect main-
tained at 6-month follow-up. Furthermore, inter-
vention effects on other QoL variables (general 
health, vitality, social functioning, and mental 
health scores) that were apparent immediately 
post-intervention were not maintained during 2- 
and 6-month follow-up [138]. Bares and Trask 
[137] demonstrated economic benefit for their 
intervention, with the cost being offset by a 
reduction in distress-related telephone calls to 
physicians and nurses.

26.8.2  Fatigue

Despite fatigue being commonly reported by 
melanoma patients, melanoma-specific fatigue 
interventions are sparse, with only one pilot- 
study protocol identified, which detailed an 
exercise- physiology intervention  – iMove [91]. 
According to this study protocol, it aims to recruit 
Stage IV melanoma patients on immunotherapy 
(see also Chap. 17, this volume). The interven-
tion will be delivered over a 12-week period and 
will consist of an individualised exercise pro-
gramme. This pilot study will aim to assess the 
intervention’s feasibility and impact on fatigue 
and quality of life.

26.8.3  Fear of Cancer Recurrence

Two interventions were found to be effective in 
reducing fear of cancer recurrence in melanoma 
patients [52, 139]. These interventions target dif-
ferent melanoma patient groups, deliver different 

interventions, and utilise different modes of 
delivery. Although they both have data on the 
efficacy of their respective interventions in reduc-
ing fear of cancer recurrence post-treatment, only 
Dieng et  al. present 12-month follow-up data 
[140].

The Melanoma Care Program was developed to 
support Stage 0-II melanoma patients at high risk 
of another melanoma [52]. This intervention 
included the provision of a booklet and three indi-
vidual psychotherapy sessions delivered by a 
trained psychologist via telehealth [141]. 
Psychotherapy sessions were patient-centred and 
focused on providing empathic listening and 
understanding of patients’ experiences, whilst 
supporting the development of helpful personal 
and interpersonal coping strategies. Both the edu-
cational booklet and psychotherapy sessions were 
well received by melanoma patients, as evidenced 
by patients’ direct feedback, and excellent reten-
tion and adherence rates [142, 143]. In comparison 
to the control group, melanoma patients who 
received this intervention reported lower FCR, 
stress, and higher melanoma-related knowledge at 
6-months follow-up [52]. While this intervention 
effect has reduced at 12-month follow-up, a sig-
nificant difference for FCR was maintained 
between the intervention and control groups [140]. 
With the mean cost to deliver this intervention 
being AU$1614 per participant, this intervention 
was considered to be good value for money [144].

In contrast, Russell and Ugalde [139] devel-
oped an online mindfulness-based intervention to 
support Stage II and III melanoma patients with 
their FCR.  This intervention consisted of a 
6-week course, hosted online, and aimed to 
increase knowledge of mindfulness and support 
patients in developing daily practice. E-mail 
reminders were included to facilitate habit devel-
opment. This intervention was designed to be 
self-managed, without the need for professional 
support. It was found to be feasible and accept-
able by the patients, with preliminary evidence of 
the effectiveness of this intervention in reducing 
severity of FCR.  However, when patients were 
experiencing clinically significant levels of FCR 
at baseline, this intervention seldom resulted in 
reduction of FCR below clinical levels [139]. 
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Evidence of long-term intervention effects is not 
available at present, as well as information about 
the adequate intervention ‘dose’, as varied fre-
quency of mindfulness practice was reported by 
the participants.

26.8.4  Social Support and Coping

Perhaps the earliest example of a structured 
melanoma- specific intervention was developed 
by Fawzy and Cousins [145]. A psychiatrist deliv-
ered the intervention through six weekly sessions 
to Stage I and II melanoma patients following sur-
gery. The intervention consisted of education 
about melanoma and health behaviours, stress 
management, enhancement of coping and prob-
lem-solving skills, and social support from both 
the facilitators and group members. At 6-month 
follow-up, intervention resulted in significantly 
higher vigour, better coping styles and lower 
depression, fatigue, confusion, and mood distur-
bance [145]. Additionally, patients in the inter-
vention group experienced positive immunological 
changes at 6-month follow-up [146]. At 5-year 
follow-up, patients that received this intervention 
had better survival rates and a lower melanoma 
recurrence rate [147]. At 10-year follow-up, while 
the survival benefit has reduced, melanoma 
patients who participated in the intervention still 
maintained a threefold reduction in the risk of 
death, when compared to controls [148].

Boesen and colleagues [149] adapted this 
intervention into a multi-disciplinary format, 
while still using the original manual [145]. The 
intervention consisted of six group sessions, 
which were slightly longer in duration (2.5 hours 
in contrast to 1.5 hours) and delivered by physi-
cians (melanoma information), nurses (sun expo-
sure and preventative behaviours), and a 
psychologist (stress management and coping). At 
6-month follow-up, the intervention group 
reported a significant reduction in fatigue and 
mood disturbance, increased vigour, and better 
coping mechanisms. Intervention effects were 
not maintained at 12-month follow-up [149]. 
Unfortunately, the survival benefit reported by 
Fawzy et al. [148] was not replicated [150].

This intervention was also adapted by Fawzy 
[151] to the individual format, delivered by a 
nurse. An educational manual, collating the 
information from the original intervention, was 
provided to Stage I and II melanoma patients. 
Patients randomised to the intervention group 
reported significant reductions in distress, anxi-
ety, fatigue, confusion, somatisation, and unhelp-
ful coping strategies and improvement in vigour 
at 3-month follow-up. Although this demon-
strated the effectiveness of this individual, nurse- 
delivered intervention, some patients have 
reported that they would benefit from the group 
dynamics  – feeling validated and supported by 
other melanoma patients. Furthermore, group 
format was also judged to take up less therapist 
time per patient than individual [151].

Pedersen and Schmidt [152] reported the pre-
liminary outcomes of an unstructured support 
group, which was created and led by patients, 
with a medical practitioner regularly attending to 
answer questions that the group had about mela-
noma and treatment. Advanced melanoma 
patients who were starting their treatment were 
encouraged to participate in this group to access 
social support from patients in similar situation. 
Qualitative interviews about the perceptions of 
the group revealed benefits including changed 
attitude to hospital processes, increased knowl-
edge and confidence in asking questions of 
healthcare professionals, and increased self- 
efficacy and coping. A number of participants 
commented that the feelings of shared fate, iden-
tification, and bond through common experiences 
were in contrast to frequent perceptions of isola-
tion from their healthy friends and family.

26.8.5  Service Models

With supportive care interventions demonstrating 
positive outcomes on melanoma patients’ quality 
of life, research on translating interventions into 
clinical practice and innovative service models 
are beginning to emerge. Studies have focused on 
developing processes for timely identification 
and referral of melanoma patients who may ben-
efit from additional support [153–157], as well as 
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implementing evidence-based practice into clini-
cal care [158].

The crucial first step in supportive care is the 
assessment of melanoma patients’ functioning 
and unmet needs, which will allow for timely 
identification of patients that may require addi-
tional support. To achieve this goal, patient navi-
gators [153, 154], nurses [155], social workers 
[156], and supportive care physicians [157] have 
assessed melanoma patients’ unmet needs and 
provided individualised support plans that gener-
ally included information (melanoma-specific 
medical information, preventative behaviours, 
coping, decisional support) and service co- 
ordination (e.g. referrals to support groups, legal 
support, exercise physiologist, nutritionist/dieti-
tian, psychologist, complimentary therapies). 
Most service models included a well-accepted 
and validated patient-reported outcome measures 
to support needs identification [153–155], while 
others used clinical interviews [156, 157]. 
Preliminary evidence suggests that these inter-
ventions are feasible to implement in clinical 
practice [157] and are acceptable to the patients 
[154–156] and clinicians [154]. The PROMs 
were perceived as easy to complete, and seen as a 
conversation starter about the issues that would 
not have ordinarily been discussed in clinics 
[155]. The interventions recommended were gen-
erally implemented by the patients [154]. 
Preliminary data on the effectiveness of these ser-
vice models indicates that they may result in 
increased self-efficacy [153], with the effects on 
distress, QoL, and satisfaction with oncology ser-
vices inconsistent, with some studies reporting 
no effects on these outcomes [153, 154], while 
others small but significant improvements [156].

Lynch and Katona [158] reported preliminary 
findings about Fear-Less programme, which is the 
first melanoma-specific translation of evidence- 
based practice into routine clinical practice. Using 
a stepped-care approach, well- accepted and vali-
dated measures of FCR/progression were used to 
identify Stage IV melanoma patients who were 
experiencing significant distress and offer them 
varying intensity of intervention, depending on the 
severity of their symptoms. Individuals reporting 
clinical FCR/progression were offered individual 

therapy according to the adapted Conquer Fear 
[133] intervention. The pilot results indicate that 
this intervention is feasible and acceptable to the 
patients and provides preliminary support for the 
effectiveness in reducing FCR.

26.9  Impact of Quality of Life 
on Survival

There appears to be contradictory views on the 
impact of psychosocial factors, including base-
line personality, coping style, psychological 
interventions, and global QoL, on development 
of, relapse and survival in all cancers (see also 
Chap. 14, this volume). A review of the literature 
however suggests that there is a positive relation-
ship between QoL and survival [159, 160]. There 
is also a suggestion that psychoneuroimmunol-
ogy (stress, coping patterns, and emotional adap-
tation) and its link to progression of cancer may 
be more important in melanoma, as it is a more 
immune-related tumour [161].

An increased risk of developing melanoma 
may be related to a history of depression [162], 
and even in early-stage melanoma, a view that 
treatment was curative [163] and improved psy-
chosocial health with interventions [148] 
appeared to improve survival. Improved survival 
for metastatic melanoma patients was related to 
higher global QoL scores [164] and again, if they 
viewed their treatment as curative [165].

26.10  Conclusion

With the advancement of medical treatment 
resulting in melanoma patients living longer, 
there is an increased focus on QoL issues. We are 
only beginning to understand the impact of mela-
noma diagnosis and treatment on QoL of patients, 
the determinants of good/poor QoL and how to 
measure and support QoL. There is a handful of 
well-designed studies investigating these aspects 
of QoL, with majority of research in preliminary 
stages. Current literature leaves several important 
questions yet unanswered: How do we best mea-
sure QoL? What constitutes ‘good’/‘poor’ QoL? 
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How do we best identify melanoma patients with 
unmet needs? Who is best placed to identify 
those in need of additional support? What are the 
active ingredients that most contribute to the 
effectiveness of QoL interventions? What is the 
most efficacious dose for interventions? Do 
booster sessions help sustain the intervention 
effects, as they invariably reduce over time? What 
intervention delivery mode (e.g. individual, 
structured/unstructured groups, face to face, tele-
phone, online) is most effective and sustainable, 
given limited resources? It is hoped that future 
research answering these questions will contrib-
ute to improvement in QoL outcomes by making 
the evidence-based interventions available to 
melanoma patients that need them.

26.11  Questions That Can Be Used 
for Learning/Testing

 1. Which QoL issues appear to be an issue in 
melanoma patients?

 2. What melanoma-specific QoL assessment 
tools are available?

 3. What components of interventions seem to be 
helpful in addressing QoL issues?

26.12  A Topic for Discussion That 
Can Be Used for Teaching

A patient recently diagnosed with melanoma 
presents to your clinic and reports difficulties in 
some aspects of QoL. What steps would you fol-
low in assessment and support of this patient? 
Who would be the most suitable professionals 
that may help this patient that are in your local 
area?

26.13  Further Reading List

The following list presents literature that extends 
the contents of this chapter. Readers looking for 
in-depth information and further material are 
advised to consult the following sources.

Kasparian NA, Bartula I.  Melanoma In: 
William Eb, Breitbart W, Butow P, Jacobsen P, 
Lam W, Lazenby M, et  al., editors. Psycho- 
Oncology. 4th ed: Oxford University Press; 2021

Melanoma Institute Australia. Melanoma 
treatment; resources for patients and clinicians. 
https://www.melanomaeducation.org.au

26.14  Research in Context

The databases of PubMed and Medline 
were searched for English journal articles 
between 2015 and 2020 using the search 
terms ‘melanoma’, ‘quality of life’, ‘sup-
portive care’, ‘quality of care’, and ‘survi-
vorship’. Where possible, meta-analyses 
and randomised trial data were included; 
however, given the nature of this chapter, 
there was little evidence-based data 
available.

This chapter summarises the current 
QoL and survivorship issues for melanoma 
patients, which is rapidly changing given 
the new paradigm of more effective drug 
therapy for melanoma.

It is evident that there is much scope for 
further research related to QoL assessment 
and interventions for melanoma patients, to 
provide evidence for improved practice.
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