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Abstract

The adolescent and young adult (AYA) period is unique; individuals are
faced with personal and developmental challenges, which are amplified by
having a diagnosis of cancer. Understanding the unique challenges of AYA
is critical and may be assessed through the use of clinically meaningful
and psychometrically sound scales measuring the impact of cancer on
health-related quality of life (HRQL). The purpose of this chapter is to
identify patient-reported outcome (PRO) instruments used with AYA with
cancer to develop a preliminary conceptual framework of the HRQL con-
tent deemed important for AYA. Findings from two previous systematic
reviews and a search of Medline, PsycINFO, EMBASE, and CINAHL
from January 2008 to December 2014 were conducted by our team to
identify self-report cancer-specific PRO instruments for AYA. Twelve
instruments developed for cancer patients and survivors were identified. A
content analysis of 418 items from these instruments led to the identifica-
tion of six major domains as follows: psychological, social, physical, gen-
eral, sexual, and spiritual. Important differences in content were noted
between PRO instruments designed for pediatric patients versus young
adults. Specifically, pediatric tools lacked items to measure spirituality,
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goal setting/future plans, and sexual and reproductive health, while instru-
ments designed specifically for AYA tended to measure the breadth of
concerns of AYA. Using the most appropriate PRO instrument in clinical
research and/or practice is crucial. Therefore, in selecting a PRO instru-
ment to measure the HRQL of AYA, it is important to carefully consider
how an instrument was developed and whether its content will appropri-
ately answer the research question or clinical evaluative purpose.

30.1 Introduction

The cancer experience of adolescents and young
adults (AYA) is unique [1]. The AYA period is a
distinct developmental stage that is characterized
by social, emotional, physical, and neuropsycho-
logical development [2]. During this time, AYA
are faced with the challenges of gaining auton-
omy from parents, building personal values and
identity, developing strong peer relationships
(including intimate and sexual relationships),
pursuing further education at college or univer-
sity, and joining the workforce to become finan-
cially independent [3]. Cancer-specific issues,
such as premature confrontation with mortality,
changes in physical appearance, increased depen-
dence on parents, disruptions in social life, edu-
cation or employment due to treatment, loss of
reproductive capacity, and health-related con-
cerns about the future, may be particularly dis-
tressing for AYA [4]. Such concerns can have an
important impact on the health-related quality of
life (HRQL) of patients during active treatment
and during survivorship [4]. As evidence-based
medicine is rapidly setting a standard for clinical
decision-making in the care of AYA cancer
patients, the availability of clinically meaningful
and psychometrically sound tools to measure the
impact of cancer on HRQL is essential.

30.1.1 Definitions of HRQL

The World Health Organization’s (WHO) defini-
tion of health ““a state of complete physical, men-
tal, and social well-being...” [5] has been the
cornerstone for the definition of HRQL for many
years. Beyond this definition, which categorizes

health into three broad aspects (physical, social,
and psychological), there is a lack of consensus
on what constitutes HRQL, and more than 100
definitions have been proposed, with a variety of
terms (e.g., quality of life (QOL), functional sta-
tus, health status) sometimes used interchange-
ably [5-7]. A helpful definition of HRQL by the
USA Food and Drug Administration (FDA) is as
follows: “HRQL is a multi-domain concept that
represents the patient’s general perception of the
effect of illness and treatment on physical, psy-
chological, and social aspects of life” [8].

Fayed and colleagues performed content
analyses of the most common patient-reported
outcome (PRO) instruments measuring health
outcomes of children and adolescents (generic
[9] and cancer-specific [10]). They found that
the content of instruments that purport to mea-
sure HRQL, or the broader notion of QOL, is
weighted toward measuring performance, capac-
ity, frequency, severity, and presence or absence
of life and/or health domains, rather than tar-
geting enjoyment, satisfaction, expectations,
standards, or concerns about life and/or health
domains [9, 10]. Given the lack of conceptual
consistency among instruments, these authors
advise that, in choosing an instrument, the con-
tent of potentially relevant scales should be con-
sidered carefully relative to one’s research or
clinical evaluative purpose.

30.1.2 Increase in Publications
About QOL in AYA

Studies of QOL in AYA with cancer have
increased dramatically over the past two decades.
Figure 30.1 shows the yearly number of



30 Health-Related Quality of Life

737

450
400
350
300
250
200
150
100
50
0

Number of Publications

R I R R N S S R R W e SRS I IR
PRSPPSO S NN
RHCHCHCHCHC NN S NN

Fig.30.1 Number of publications per year from January 1994 to December 2013

publications indexed in PUBMED from the fol-
lowing search: “Neoplasms” [MeSH] and
“Quality of Life” [MeSH], with age limited to
adolescents (13—18 years) and young adults (19—
24 years). A total of 2,915 articles (of 22,670
without an age limitation) were retrieved through
this search.

30.1.3 Patient-Reported Outcome
Instruments

HRQL is typically measured using Clinical
Outcome Assessment (COA) tools, i.e., instru-
ments designed to measure concepts that include
symptoms, overall mental state, or the effects of a
disease or condition on how the patient functions
and feels in their daily life [8]. The USA FDA has
classified COA tools into four types: (1) clinician
reported, (2) observer reported, (3) performance,
and (4) patient reported [8]. PRO instruments are
based on a report that comes from the patient
about the status of his/her health condition with-
out amendment or interpretation by a healthcare
professional or anyone else [8]. The focus in this
chapter is on PRO instruments developed for use
with AYA cancer patients and survivors. We are
particularly interested in self-report tools, as
these are generally considered to be the preferred
method for assessing a patient’s experience of a
construct [11].

30.1.4 Generic Versus Cancer-
Specific PRO Instruments

PRO instruments that measure HRQL can be
generic or condition/disease specific. Generic
instruments are those designed for use across many
types of diseases, treatments, and populations [12].
Such broad-based tools can lack content validity
for particular patient populations, e.g., fail to mea-
sure issues that matter [12]. Content validity is the
measurement property that assesses whether items
are comprehensive and adequately reflect the
patient’s perspective for the concept of interest
(COI) [13]. A range of generic instruments have
been used with AYA cancer patients [14]. For
example, in the younger cohort of AYA, our team
conducted a systematic literature review valid
through May 2011 and found that ten generic
HRQL instruments had been used in 148 publica-
tions involving patients and survivors up to 25 years
of age [14]. In the 148 publications, the most com-
mon measure used was the Pediatric Quality of
Life Inventory (PedsQL) [15], which appeared in
58 publications [14]. The PedsQL is a 23-item PRO
instrument that measures health problems within
the following four domains: physical, emotional,
social and school function [15]. The Health Utilities
Index (HUI) [16, 17] (used in 26 publications) and
the Child Health Questionnaire (CHQ) [18] (used
in 25 publications) were the second and third most
common generic HRQL instruments [14].
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Another approach is the use of cancer-specific
PRO instruments that were designed for use with
various cancer subtypes. Since disease-specific
PRO instruments address aspects specific to one
disease (e.g., cancer), they may be more responsive
to changes in health status [19]. The most common
examples of such scales for cancer patients include
the Functional Assessment of Cancer Therapy Scale
(FACT-G) [20] and The European Organisation for
Research and Treatment of Cancer Quality of Life
Questionnaire (EORTC QLQ-C30) [21]. Both of
these instruments, which were designed for adults
(age range 27-89), also include a suite of scales for
particular cancer subtypes. The FACT-G measures
a range of domains, including physical, social,
emotional, and functional well-being and relation-
ship with doctor [20]. There are separate versions
for certain cancer types prevalent among AYA
(e.g., lymphoma, leukemia, and central nervous
system (CNS) tumors) [20]. The EORTC QLQ-
C30 measures a range of constructs, including
function (physical, role, cognitive, emotional, and
social), symptoms (fatigue, pain, and nausea/vom-
iting), global health, and QOL [21].

30.1.5 Longitudinal Follow-Up
of QOL

To understand the impact of childhood cancer on
HRQOL, a longitudinal frame of reference is often
necessary [22]. HRQOL effects may change sub-
stantially throughout the course of the illness.
Unfortunately, our systematic review primarily
identified cross-sectional studies, which cannot
detect the effects of illness that evolve with time.
The QOL for AYA patients can change dramati-
cally during their treatment course. For example,
teenagers with Hodgkin disease had a significant
improvement in their PedsQL of more than ten
points when compared between the radiation and
chemotherapy phase of treatment, which further
improved off treatment [23]. In general, only short-
term follow-up studies have been done in these
patients, with long-term studies sorely needed.
Future research should seek to incorporate longitu-
dinal assessments of HRQOL in order to capture
the evolving effects of childhood cancer for AYAs.

30.1.6 The Call for an AYA Cancer-
Specific PRO Instrument

In order to include the voice of AYA in the assess-
ment of treatment outcome, well-defined, valid,
reliable and responsive PRO instruments that
measure the concepts of importance to AYA are
needed. The choice of which PRO instrument to
use in clinical research or clinical practice is a
crucial decision. If the wrong scale is used, it
may appear that an effective treatment has little
or no benefit. The use of a generic or even cancer-
specific scale that was not designed specifically
for the AYA population may not provide evidence
that a treatment works or may not adequately
assess HRQL. The right scale to use in a clinical
trial is the one that has content validity for the
context of use [8, 13, 24].

There have been recent calls for the devel-
opment of AYA-specific tools. Nightingale and
colleagues reviewed 16 qualitative studies of
young adult survivors of childhood cancer and
suggested that existing HRQL instruments do
not comprehensively cover the concerns of
AYA, which they found to include the follow-
ing six domains: physical, social, psychological,
spiritual, fertility/sexual, resilience, and body
appearance [25]. Quinn et al. took a different
approach by interviewing 30 young adult sur-
vivors of childhood cancer to identify content
limitations in two adult-onset cancer survivor-
specific HRQL instruments, i.e., Quality of Life
in Adult Cancer Survivors (QLACS), Quality
of Life — Cancer Survivors (QOL-CS), and a
generic HRQL instrument (SF-36) [26]. The
authors report three areas where content was
lacking, including perceived sense of self, rela-
tionships, and parenthood [24]. Kuhlthau and
colleagues [27] conducted focus groups with
19 AYA survivors of CNS tumors and identified
the following seven key survivorship domains:
physical health and well-being, mental health
and well-being, cognitive functioning, social
health and well-being, health behaviors, sexual
and reproductive health, and support systems.
These authors suggest that there are aspects of
HRQL important to patients that are not covered
by currently available HRQL tools [27]. The
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common theme across these three qualitative
studies is that HRQL tools not developed specifi-
cally for AYA may lack content validity [25-27].

30.1.7 Study Aim

In order to conceptualize the most important
health concerns of AYA patients with cancer
and survivors, our team performed a content
analysis of HRQL instruments used with AYA
to date. Our specific aims were as follows: (1) to
identify cancer-specific PRO instruments mea-
suring the HRQL concerns of AYA and (2) to
perform a content analysis that involved coding
and categorizing the items of each identified
PRO instrument. Our overall goal was to develop
a preliminary conceptual framework of HRQL
content deemed important to AYA by PRO
instrument developers.

30.2 Methods

We aimed to identify self-report cancer-specific
PRO instruments for AYA, which were available
in English and have published evidence of a
development and/or validation process. We used
the findings from two previous systematic
reviews [14, 28] and performed an additional lit-
erature search of our own. In the first review,
Anthony et al. sought to identify generic and
cancer-specific PRO instruments that measured
HRQL in cancer patients and/or survivors aged
up to 25 years. The methods and results are
described in detail elsewhere [14]. In the second
review, Clinton-McHarg et al. [28] sought to
identify cancer-specific multidimensional PRO
instruments that measure psychosocial outcomes,
including HRQL, in AYA cancer survivors.
Finally, to ensure all possible HRQL instruments
were identified, we performed an updated search
of Medline, PsycINFO, EMBASE, and CINAHL
databases from January 2008 to December 2014
for English language articles, replicating the
search strategy outlined by Clinton-McHarg et al.
[28]. For all PRO instruments identified, we

obtained a paper copy and transferred the content
into an Excel spreadsheet for coding. We then
used the content analysis method described by
Anthony et al. [14], which classified content
according to the broad structure of the Patient-
Reported Outcomes Measurement Information
Systems (PROMIS), a health framework consist-
ing of domains, subdomains, and identifying
concepts [14].

30.3 Results

Our search identified a total of 12 instruments
for use with AYA cancer patients and survivors.
Table 30.1 outlines the characteristics of each
instrument. The age range of participants for
whom the scales were developed ranges from 8
to 39 years. The number of items included in
each instrument varied ranging from 16 to 90,
and the number of domains ranged between four
and nine. Seven instruments were designed for
use with cancer patients both on and off treat-
ment, and five were designed for childhood can-
Cer survivors.

30.3.1 Brief Description of PRO
Instruments for AYA
30.3.1.1 Adolescent Quality of Life
Instrument (AQol)
The AQoL [29, 30] is a 16-item instrument for
assessment of HRQL in adolescents with cancer.
Items for this measure were generated from pre-
viously established QOL instruments and did not
involve patient, parent, or expert opinion. High
scores on the AQoL are associated with better
QoL. Item reduction was conducted using feed-
back from researchers and by piloting the survey
with seven volunteers who highlighted the items
of most and least concern. Acceptable reliability
was reported in a population of 75 participants
with cancer aged 9-20 years [29], and test-retest
reliability was adequate with overall scores
ranged from 0.75 to 0.90 in three administrations
[30]. No other psychometric results for the
AQoL were described.
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Table 30.1 PRO instruments used to measure HRQL in AYA cancer patients

Measure

Adolescent Quality
of Life instrument
(AQoL)

Bone tumor DUX
(Bt-DUX)

Cancer Assessment
for Young Adults —
Testicular (CAYA-T)
Impact of Cancer for
Childhood Cancer
Survivors (IOC-CS)

Minneapolis—
Manchester Quality
of Life Instrument —
Adolescent Form
(MMQL)

Pediatric Functional
Assessment of
Cancer Therapy —
Childhood Brain
Tumor Survivor
(Peds-FACT-Brs)
Pediatric Quality of
Life Brain Tumor
Module
(PedsQL-BT)
Pediatric Quality of
Life Cancer Module
(PedsQL-C)

Quality of Life —
Cancer Survivors
(QOL-CS)

Quality of Life for
Children with Cancer
Scale (QOLCC)

Quality of Life in
Children and
Adolescents with
Cancer (PEDQOL)
Perceived Illness
Experience Scale
(PIE)

Patient group
On and off
treatment

On and off
treatment

On and off

treatment

Survivors

Survivors

Survivors

On and off
treatment

On and off
treatment

Survivors

On and off
treatment

Survivors

On and off
treatment

Versions

Child and
adolescent

Child and
young adults

Young adults

Young adults

Adolescent

Adolescent

Adolescent

Adolescent

Adolescents
and young
adults

Adolescent

Child

Child and
young adults

Age range
(years)
9-20

8-25

18-29

18-39

13-20

13-18

13-18

13-18

16-29

13-18

8-18

8-24

No.
items

16

20

90

45

46

37

24

27

41

34

34

34

Domains

Normal activities, social/family
interactions, health status, mood,
and meaning of being ill

Social, emotional, cosmetic,
physical

Physical, sexual, intrapersonal,
social-relational, educational/
vocational/ avocational, spiritual

Life challenges, body/health,
talking with parents, personal
growth, thinking/memory problems,
health literacy, socializing, financial
problems

Physical functioning, cognitive
functioning, psychological
functioning, social functioning,
body image, outlook on life,
intimate relations

Physical well-being, emotional
well-being and illness experience,
social/family well-being, survivor-
specific concerns

Cognitive problems, pain and hurt,
movement and balance, procedural
anxiety, nausea, and worry

Pain and hurt, nausea, procedural
anxiety, treatment anxiety, worry,
cognitive problems, perceived
physical appearance,
communication

Physical well-being, psychological
well-being (distress and fear), social
well-being, spiritual well-being
Physical function, psychological
function, peer/school function,
treatment/disease symptoms,
cognitive function, plus 2 subscales
of communication and
understanding

Physical functioning, autonomy,
emotional functioning, cognitive
functioning, social functioning
peers/family, body image
Interference with activity, disclosure
of illness, school/work, peer
rejection, parental behavior,
manipulation, preoccupation with
illness, treatment, physical
appearance
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30.3.1.2 Bone Tumor DUX (Bt-DUX)

The Bt-DUX [31] is a 20-item HRQL measure
for children and young adults aged 8-25 years
with malignant bone tumors. The Bt-DUX was
created from the generic DUX-25 QOL question-
naire, which is a short form of the Dutch Children
TNO-AZL Quality of Life Questionnaire. The
DUX-25 contains 25 items that measure four
domains, i.e., emotional, social, familiar, and
physical. Ten items for the Bt-DUX were taken
directly from the DUX-25, with the remaining
items generated from interviews with ten patients
and four healthcare experts. Item reduction
involved input from four experts. Psychometric
validation revealed good internal consistency
reliability for all domains and the total score
(Cronbach’s @>0.73).

30.3.1.3 Cancer Assessment
for Young Adults: Testicular
(CAYA-T)
The CAYA-T [32] is a 90-item measure used to
assess HRQL in young adults with testicular can-
cer, aged 18-29 years. Items for this measure
were generated from a literature review, 21
patient interviews, and input from healthcare pro-
viders. Items were refined according to partici-
pant feedback and clinical applicability. A
modern psychometric approach called Rasch
Measurement Theory (RMT) analysis was used
for item reduction to ensure that the observed
data fit the responses of the predicted Rasch
model. Psychometric validation showed adequate
internal consistency reliability and test-retest
reliability, with a Cronbach’s a>0.70 reported
for all scales, and intraclass correlation coeffi-
cients that ranged from 0.49 to 0.91.
30.3.1.4 Impact of Cancer
for Childhood Cancer
Survivors (10C-CS)
The TIOC-CS [33, 34] is a 45-item HRQL instru-
ment for childhood cancer survivors aged
18-39 years. Items were generated through 64
patient interviews and refined in a focus group
with 13 healthcare professionals and researchers
and 17 patient advocates. Item reduction involved
cognitive interviews with 13 young adult survivors

and factor analysis. Higher scores on this instru-
ment indicate greater impact. The IOC-CS evi-
denced adequate internal consistency reliability,
with Cronbach’s @>0.70 for all scales. Test-retest
reliability from 136 respondents was good, with
an overall ICC of 0.75 [34]. The IOC-CS was able
to differentiate between cancer types.

30.3.1.5 Minneapolis—Manchester
Quality of Life Instrument:
Adolescent Form (MMQL)
The MMQL-Adolescent Form [35, 36] is a
46-item HRQL instrument for adolescent survi-
vors of cancer aged 13-20 years. Item generation
involved input from patients (focus group), par-
ents, and expert healthcare professionals. Higher
scores on the MMQL indicate better HRQL. A
psychometric analysis of the MMQL-Adolescent
Form showed adequate overall internal consis-
tency reliability (Cronbach’s a@=0.92, range
0.67-0.89), with a test-retest reliability of 0.71
(ranged from 0.60 to 0.90) [35].

30.3.1.6 Pediatric Functional
Assessment of Cancer
Therapy: Childhood Brain
Tumor Survivor
(Peds-FACT-Brs)
The Peds-FACT-Brs [37] is a 37-item HRQL
instrument for survivors of brain tumors. Item
generation involved interviews with 20 survivors,
20 parents, 5 clinicians, and 7 teachers. Input
from clinicians, QOL researchers, and children
aged 7-15 years was used to refine a set of items,
and the instrument was tested in 46 brain tumor
survivors. RMT analysis was used to ensure that
all items within the domains could be scaled
together. Adequate internal consistency reliabil-
ity was reported for three of four domains
(Cronbach’s a ranged from 0.51 to 0.82). No fur-
ther psychometric analyses were reported.

30.3.1.7 Pediatric Quality of Life
Brain Tumor Module
(PedsQL™-BT)
The PedsQL™-BT [38] is a 24-item instrument
that measures HRQL in children aged
2-18 years on or off treatment for a brain tumor.
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Item generation for this instrument was devel-
oped from focus groups with patients, parents,
and healthcare professionals. This module is
identical to the PedsQL™ Cancer Module in
the layout and instructions. Higher scores indi-
cate better HRQL. A psychometric analysis of
the PedsQL™-BT in adolescents aged
13-18 years showed adequate internal consis-
tency reliability (Cronbach’s @>0.70, ranged
from 0.69 to 0.93).

30.3.1.8 Pediatric Quality of Life
Cancer Module (PedsQL™-C)

The PedsQL™-C [39] is a 27-item instrument of
HRQL for children aged 2—18 years on or off
treatment for cancer. The PedsQL™-C was
derived from an earlier instrument called the
Pediatric Cancer Quality of Life Inventory
(PCQL) [40-42]. Item generation and reduction
techniques for the PCQL are described by the
authors; however it is unclear how these data were
used to develop the eight domains that comprise
the PedsQL™-C. Specifically, it is not clear
whether literature review, patient interviews, or
parent input were used to develop the
PedsQL™-C. Higher scores on this instrument
indicate better HRQL. Psychometric analysis for
the PedsQL™-C demonstrated adequate internal
consistency reliability for all domains (Cronbach’s
a>0.70) in individuals aged 13-18 years.
Construct validity was also established [43].

30.3.1.9 Quality of Life: Cancer
Survivors (QOL-CS)

The QOL-CS [44] is a 41-item HRQL instrument
for cancer survivors aged 16-29 years. Items for
the QOL-CS were derived from a literature
review and qualitative interviews with five cancer
survivors. The authors do not report how many
participants were young adults, and thus it is
unclear whether there was any input from this
patient age group. Factor analysis was conducted
to inform item reduction. Other psychometric
analysis revealed adequate internal consistency
reliability, with Cronbach’s a>0.76 for five of six
scales (with the exception of the distress scale
with a Cronbach’s a=0.54), and test-retest reli-
ability (r>0.81) high for all domains. Zebrack

and colleagues [45] later undertook a validation
study of the QOL-CS in a childhood cancer sur-
vivor population.

30.3.1.10 Quality of Life for Children
with Cancer Scale (QOLCC)
The QOLCC [46-48] is a 34-item HRQL
instrument for adolescents aged 13—18 years on
or off treatment. Items were generated through
a literature review and interviews with patients
and their caregivers. Higher scores represent
poorer HRQL. Psychometric analysis revealed
adequate internal consistency reliability, with
Cronbach’s @>0.74 for four of five domains.
The QOLCC appears to differentiate well
between patients on versus off treatment in
three of five domains.
30.3.1.11 Quality of Life in Children
and Adolescents
with Cancer (PEDQOL)
The PEDQOL [49] is a 34-item HRQL measure
for children aged 8—18 years who have completed
cancer treatment. Items were generated from
existing HRQL measures for children and expert
opinion. Item reduction involved a factor analy-
sis. Further psychometric analysis highlighted
problems with internal consistency reliability,
i.e., Cronbach’s a<0.64 for six of seven domains.
This instrument does not appear to discriminate
well between children with cancer and healthy
controls.

30.3.1.12 Perceived lliness
Experience Scale (PIE)

The PIE Scale [50] is a 34-item measure of per-
ceived illness experience in children with cancer
and long-term survivors aged 8-24 years. Item
generation for the PIE involved input from 15
children and adolescents who had undergone or
recently completed cancer treatment. Formal
item reduction strategies were not described.
Higher scores on the PIE indicate more negative
illness experience. Psychometric analysis high-
lighted problems with internal consistency reli-
ability, with Cronbach’s ¢<0.68 for six of nine
domains. Test-retest reliability was acceptable
for the total score (r=0.92).
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30.3.2 Content Analysis

The 12 instruments reviewed above provided a
total of 489 items that we included in our concept
sort. A total of 71 items (14.5 %) were deemed to
be a determinant, rather than an outcome (e.g.,
family social support or techniques for coping
with illness). The remaining 418 items were clas-
sified as outcomes and were assigned a major
domain, a subdomain, and (if relevant) an identi-
fying concept. A total of six major domains were
identified as follows: Psychological (207 items),
Social (88 items), Physical (76 items), General
(23 items), Sexual (18 items), and Spiritual (6).
We also identified 21 subdomains and 51 unique
health concepts (see Fig. 30.2).

Of the 12 identified instruments, three (i.e.,
CAYA-T [32], IOC-CS [34], and QOL-CS [44])
had content that covered all six domains of our
working framework. Two domains were measured
by only a few instruments (e.g., spirituality and
sexuality). Some subdomains were included in
most instruments (e.g., emotional distress), while
others were rare and were assessed by only a few
instruments (e.g., behavior). Of the 51 unique
health constructs pertaining to AYA cancer patients
and survivors, the most commonly measured iden-
tifying concepts were anxiety/fear (22 items),
worry (21 items), relationships with people (21
items), and relationships with peers (20 items).

An important difference in content was noted
between the various PRO instruments designed
for adolescents versus young adult patients and
survivors. Specifically, the pediatric tools rele-
vant to adolescents lacked items to measure spiri-
tuality, goal setting/future plans, and sexual and
reproductive health. The PRO instruments
designed specifically for AYA patients and survi-
vors, on the other hand, were more likely to
include the breadth of AYA-specific concerns.

30.4 Discussion

Though initially designed for use in academic
and industry research, PRO instruments are
increasingly being used in clinical care, patient/
consumer education, benchmarking, and quality

improvement. Such data facilitate comparative
effectiveness research, inform discussions with
regulatory bodies, and support an evidence-based
approach to treatment [19, 51, 52]. It is thus
important that clinically meaningful and psycho-
metrically sound AYA-specific PRO instruments
are available.

In order to carefully assess HRQL in AYA
cancer patients, reliable, valid, and responsive
PRO instruments are needed [8]. Best practice
guidelines for PRO instrument development
(e.g., those outlined by the USA FDA [8]) sug-
gest that the combination of a literature review,
qualitative interviews, and expert opinion
together optimize the development of a
comprehensive PRO instrument. This chapter
outlined 12 unique PRO instruments designed to
measure HRQL for adolescent and/or young
adults. We found that interviews with AYA were
part of the development in most of the identified
instruments, with between 5 and 64 patients
involved. Exceptions were the AQoL [29, 30] and
PEDQOL [49], which did not involve any patient
input, but were instead developed from existing
HRQL instruments.

Most of the current PRO instruments were
designed using a Classical Test Theory approach
(CTT) [53]. Exceptions identified are the Peds-
FACT-Brs [37], and the CAYA-T [32], which
used RMT analysis, a modern psychometric
method. Although CTT methods are widely used,
they have limitations that have important conse-
quences for the use of PRO instruments. These
limitations include the following: (1) data gener-
ated are ordinal rather than interval; (2) scores for
people and samples are scale dependent; (3) scale
properties, such as reliability and validity, are
sample dependent; and (4) data are suitable for
group studies rather than individual patient
assessment. The increasingly popular use of
modern psychometric approaches in scale design
offers certain advantages, including the possibil-
ity for item banking, scale equating, computer-
ized scale administration, and methods for
handling missing data [54, 55]. A modern psy-
chometric approach can also provide scales that
can be used with individual patients in clinical
practice.
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MAJOR DOMAIN I MINOR DOMAIN I I IDENTIFYING CONCEPTS

Goal Setting
General Health Perception
Life/Future
Function Balance, Dexterity, Diet, Mobility, Physical Activity,
Self-Care, Senses, Sleep, Speech, Strength
Physical
Symot Constipation, Diet, Fatique, Gastrointestinal, Nausea,
ymptoms Pain, Side-Effects
Body Image
Self-Esteem Confidence, Masculinity
Positive Psyghologlcal Benefits Finding, Hope, Life Satisfaction
Function
HRQL Psychological
Behaviour Manipulation
Coanitive Attention/Concentration, Communication,
gnitiv Decision-Making, Learning, Memory, Problem-Solving
Anger, Annoyance, Anxiety/Fear, Confusion,
Emotional Distress Depression, Discouragement, Distress, Frustration, Guilt,
Impact of Cancer, Maturity, Mood, Pity, Sadness, Worry
Sexual Fertility, Fungtlon,
Psychological
Relationships Family, Intimate, Isolation, Peers, People
Social
Function Recreation/Leisure, School/Work
Change, Meditation,
Spiritual Prayer, Purpose,
Questioning

Fig.30.2 Preliminary conceptual framework of HRQL in AYA
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The AYA period of life is a unique stage,
characterized by changes in many areas of
development [1, 2]. AYA are faced with multiple
transitions in this life stage, and challenges to
this transition period arise as a result of having a
cancer diagnosis [4]. Our team found that most
of the identified HRQL instruments were devel-
oped for pediatric patients (that included adoles-
cents), rather than AYA specifically, thus limiting
their applicability to AYA as a distinct group.
The pediatric measures fail to address some of
the concepts important to AYA identified in
recent qualitative studies [25, 27], including
spirituality, sexual and reproductive health, goal
setting, and body appearance. Newer measures
such as the QOL-CS [44], IOC-CS [33, 34],
and CAYA-T [32] were designed with AYA
patients and cover their unique concerns, such as
sexual and spiritual health needs. As these vari-
ous PRO instruments are taken up and used in
longitudinal studies and in clinical trials with
AYA patients and survivors, we will begin to
understand and interpret what the scores mean
and to identify clinically important change.

Our team suggests that in choosing a PRO instru-
ment to measure HRQL in AYA, one must consider
the developers’ approach (traditional versus mod-
ern) and adherence to international guidelines for
PRO instrument development and validation. In
addition, choosing the most appropriate PRO instru-
ment for use in clinical research and/or practice is
crucial, as results generated from an inappropriate
scale may skew or provide false results, i.e., it may
appear that an effective treatment has little or no
benefit. Given the differences that exist between the
12 measures identified in our study, we highly rec-
ommend that, in addition to considering how an
instrument was developed and validated, one must
also closely consider the relevance of the content
within the instrument in relation to the research
question or clinical need. Finally, given that the con-
ceptual framework of HRQL content, which we
developed from AYA concerns by PRO instrument
developers to date, is preliminary, future research in
scale development for AYA cancer patients could
build on this framework and enhance the validity of
their importance to AYA.

References

1. Thomas DM, Albritton KH, Ferrari A (2010)
Adolescent and young adult oncology: an emerging
field. J Clin Oncol 28:4781-4782

2. Spear LP (2000) The adolescent brain and age-related
behavioral manifestations. Neurosci Behav Rev 24:
417-463

3. Arnett JJ (2000) Emerging adulthood: a theory of
development from the late teens through the twenties.
Am Psychol 55:469-480

4. Zebrack BJ (2011) Psychological, social and behav-
ioral issues for young adults with cancer. Cancer
117:2289-2294

5. WHO (1948) World Health Organization constitution.
Geneva.

6. Moons P, Budts W, De Geest S (2006) Critique on the
conceptualisation of quality of life: a review and eval-
uation of different conceptual approaches. Int J Nurs
Stud 43:891-901

7. Post MW, de Witte LP, Schrijvers AJ (1999) Quality
of life and the ICIDH: towards an integrated concep-
tual model for rehabilitation outcomes research. Clin
Rehabil 13:5-15

8. U.S.Food and Drug Administration (2014) Clinical outcome
assessment qualification program. FDA. Available from:
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/
DrugDevelopmentToolsQualificationProgram/
ucm284077.htm

9. Fayed N, De Camargo OK, Kerr E, Rosenbaum P,
Dubey A, Bostan C et al (2012) Generic patient-
reported outcomes in child health research: a review
of conceptual content wusing World Health
Organization definitions. Dev Med Child Neurol
54:1085-1095

10. Fayed N, Schiariti V, Bostan C, Cieza A, Klassen A
(2011) Health status and QOL instruments used in
childhood cancer research: deciphering conceptual
content using World Health Organization definitions.
Qual Life Res 20:1247-1258

11. Matza LS, Patrick DL, Riley AW, Alexander JJ,
Rajmil L, Pleil AM et al (2013) Pediatric patient-
reported outcome instruments for research to support
medical product labeling: report of the ISPOR PRO
good research practices for the assessment of children
and adolescents task force. Value Health 16:461-479

12. Fayer PM, Machin D (2007) Quality of life: the
assessment, analysis and interpretation of patient-
reported outcomes, 2nd edn. Wiley, Sussex

13. Brod M, Tesler LE, Christensen TL (2009) Qualitative
research and content validity: developing best prac-
tices based on science and experience. Qual Life Res
18:1263-1278

14. Anthony SJ, Selkirk E, Sung L, Klaassen R, Dix D,
Scheinemann K, Klassen AF (2014) Considering
quality of life for children with cancer: a systematic
review of patient-reported outcome measures and the
development of a conceptual model. Qual Life Res
3:771-789


http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DrugDevelopmentToolsQualificationProgram/ucm284077.htm
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DrugDevelopmentToolsQualificationProgram/ucm284077.htm
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DrugDevelopmentToolsQualificationProgram/ucm284077.htm

746

A.Klassen et al.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Varni JW, Seid M, Rode CA (1999) The PedsQL™:
measurement model for the pediatric quality of life
inventory. Med Care 37:126-139

Feeny D, Furlong W, Boyle M, Torrance GW (1995)
Multi-attribute health status classification systems.
Health Util Index Pharmacoeconomics 7:490-502
Feeny DH, Torrence G, Furlong W (1996) Health
utilities index. In: Quality of life and pharmacoeco-
nomics in clinical trials Lippincott-Raven Publishers,
United States, vol 2. pp 239-252

Landgraf JM, Abetz L, Ware JE (2006) The CHQ
user’s manual. Quality Metric Incorporated 3, Lincoln
Black N (2013) Patient reported outcome measures
could help transform healthcare. Br Med J 346:1-5
Cella DF, Tulsky DS, Gray G, Sarafian B, Linn E,
Bonomi A et al (1993) The functional assessment of
cancer therapy scale: development and validation of
the general measure. J Clin Oncol 11:570-579
Aaronson NK, Ahmedzai S, Bergman B, Bullinger M,
Cull A, Duez NJ et al (1993) The European organiza-
tion for research and treatment of cancer QLQ-C30: a
quality-of-life instrument for use in international clin-
ical trials in oncology. J Natl Cancer Inst 85:365-376
Drotar D (1998) Measuring health-related quality of
life in children and adolescents: implications for
research and practice. Psychology Press, Mahwah, NJ
Klaassen RJ, Krahn M, Gaboury I, Hughes J, Anderson
R, Grundy P et al (2010) Evaluating the ability to
detect change of health-related quality of life in chil-
dren with Hodgkin disease. Cancer 116:1608-1614
Lasch KE, Marquis P, Vigneux M, Abetz L, Arnould
B, Bayliss M et al (2010) PRO development: rigorous
qualitative research as the crucial foundation. Qual
Life Res 19:1087-1096

Nightingale CL, Quinn GP, Shenkman EA, Curbow
BA, Zebrack BJ, Krull KR et al (2011) Health-related
quality of life of young adult survivors of childhood
cancer: a review of qualitative studies. J Adolesc
Young Adult Oncol 1:124-132

Quinn GP, Huang IC, Murphy D, Zidonik-Eddelton
K, Krull KR (2013) Missing content from health-
related quality of life instruments: interviews with
young adult survivors of childhood cancer. Qual Life
Res 22:111-118

Kuhlthau K, Luff D, Delahaye J, Wong A, Yock T,
Huang M, Park ER (2015) Health-related quality of
life of adolescent and young adult survivors of central
nervous system tumors: identifying domains from a
survivor perspective. J Pediatr Oncol Nurs 1-9
Clinton-McHarg T, Carey M, Sanson-Fisher R,
Shakeshaft A, Rainbird K (2010) Measuring the psy-
chosocial health of adolescent and young adult (AYA)
cancer survivors: a critical review. Health Qual Life
Outcomes 8:1-13

Ward-Smith P, Hamlin J, Bartholemew J, Stegenga K
(2007) Quality of life among adolescents with cancer.
J Pediatr Oncol Nurs 24:166-171

Ward-Smith P, McCaskie B, Rhoton S (2007)
Adolescent evaluated quality of life: a longitudinal
study. J Pediatr Oncol Nurs 24:329-333

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

4

43.

. Bekkering WP, Vlieland TP, Koopman HM, Schaap

GR, Schreuder HW, Beishuizen A et al (2009) The
Bt-DUX: development of a subjective measure of
health-related quality of life in patients who under-
went surgery for lower extremity malignant bone
tumor. Pediatr Blood Cancer 53:348-355

Hoyt MA, Cano SJ, Saigal CS, Stanton AL (2013)
Health-related quality of life in young men with tes-
ticular cancer: validation of the Cancer Assessment
for Young Adults (CAYA). J Cancer Surviv 7:
630-640

Zebrack B (2009) Developing a new instrument to
assess the impact of cancer in young adult survivors
of childhood cancer. J Cancer Surviv 3:174-180
Zebrack BJ, Donohue JE, Gurney JG, Chesler MA,
Bhatia S, Landier W (2010) Psychometric evaluation
of the impact of cancer (IOC-CS) scale for young
adult survivors of childhood cancer. Qual Life Res
19:207-218

Bhatia S, Jenney ME, Bogue MK, Rockwood TH,
Feusner JH, Friedman DL, Robison LL, Kane RL
(2002) The Minneapolis-Manchester quality of life
instrument: reliability and validity of the adolescent
form. J Clin Oncol 20:4692-4698

Hutchings HA, Upton P, Cheung WY, Maddocks A,
Eiser C, Williams JG, Russell IT, Jackson S, Jenney
ME (2007) Adaptation of the Manchester-Minneapolis
quality of life instrument for use in the UK popula-
tion. Arch Dis Child 92:855-860

Lai J, Cella D, Tomita T, Bode RK, Newmark M,
Goldman S (2007) Developing a health-related qual-
ity of life instrument for childhood brain tumor survi-
vors. Childs Nerv Syst 23:47-57

Palmer SN, Meeske KA, Katz ER, Burwinkle TM,
Varni JW (2007) The PedsQOL™ brain tumor mod-
ule: initial reliability and validity. Pediatr Blood
Cancer 49:287-293

Varni JW, Burwinkle TM, Katz ER, Meeske K,
Dickinson P (2002) The PedsQOL™ in pediatric
cancer. Reliability and validity of the pediatric quality
of life inventory™ generic core scales, multidimen-
sional fatigue scale, and cancer module. Cancer 94:
2090-2106

Varni JW, Katz ER, Seid M, Quiggins DJ, Friedman-
Bender A, Castro CM (1998) The Pediatric Cancer
Quality of Life Inventory (PCQOL). I. Instrument
development, descriptive statistics, and cross-
informant variance. J Behav Med 21:179-204

Varni JW, Katz ER, Seid M, Quiggins DJ, Friedman-
Bender A (1998) The Pediatric Cancer Quality of Life
Inventory-32 (PCQOL-32). I. Reliability and validity.
Cancer 82:1184-1196

. Varni JW, Rode CA, Seid M, Katz ER, Friedman-

Bender A, Quiggins DJ (1999) The Pediatric Cancer
Quality of Life Inventory-32 (PCQOL-32). Il
Feasibility and range of measurement. J Behav Med
22:397-406

Varni JW (2015) The PedsQL translations [Internet].
Available from: http://www.pedsql.org/translations.
html


http://www.pedsql.org/translations.html
http://www.pedsql.org/translations.html

30

Health-Related Quality of Life

747

44,

45.

46.

47.

48.

49.

Ferrell BR, Dow KH, Grant M (1995) Measurement
of the quality of life in cancer survivors. Qual Life
Res 4:523-531

Zebrack BJ, Chesler MA (2001) A psychometric
analysis of the Quality of Life-Cancer Survivors
(QOL-CS) in survivors of childhood cancer. Qual Life
Res 10:319-329

Yeh C, Chao K, Hung L (2004) The Quality of Life
for Cancer Children (QOLCC) in Taiwan (part I): reli-
ability and construct validity by confirmatory factor
analysis. Psychooncology 13:161-170

Yeh C, Hung L, Chao K (2004) The Quality of Life for
Cancer Children (QOLCC) for Taiwanese children with
cancer (part II): feasibility, cross-informants variance
and clinical validity. Psychooncology 13:171-176

Yeh C, Hung L (2003) Construct validity of newly
developed quality of life assessment instrument for
child and adolescent cancer patients in Taiwan.
Psychooncology 12:345-356

Calaminus G, Weinspach S, Teske C, Gobel U (2000)
Quality of life in children and adolescents with can-
cer. Klin Padiatr 212:211-215

50.

51.

52.

53.

54.

55.

Eiser C, Havermans T, Craft A, Kernahan J (1995)
Development of a measure to assess the perceived ill-
ness experience after treatment for cancer. Arch Dis
Child 72:302-307

Wu AW, Snyder C, Clancy CM, Steinwachs DM
(2010) Adding the patient perspective to comparative
effectiveness research. Health Aff 29:1863-1871
Department of Health (2010) Equity and excellence:
liberating the NHS [Internet]. London. Available
from: https://www.gov.uk/government/uploads/sys-
tem/uploads/attachment_data/file/213823/
dh_117794.pdf

Spearman C (1904) The proof and measurement of
association between two things. Am J Psychol 15:
72-101

Wainer H, Dorans NJ, Flaugher R, Green BF, Mislevy
RJ (1990) Computerized adaptive testing: a primer.
Lawrence Erlbaum Associates, Mahwah

Revicki D, Cella D (1997) Health status assessment
for the twenty-first century: item response theory,
item banking and computer adaptive testing. Qual
Life Res 6:595-600


https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/213823/dh_117794.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/213823/dh_117794.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/213823/dh_117794.pdf

	30: Health-Related Quality of Life
	30.1	 Introduction
	30.1.1	 Definitions of HRQL
	30.1.2	 Increase in Publications About QOL in AYA
	30.1.3	 Patient-Reported Outcome Instruments
	30.1.4	 Generic Versus Cancer-­Specific PRO Instruments
	30.1.5	 Longitudinal Follow-Up of QOL
	30.1.6	 The Call for an AYA Cancer-­Specific PRO Instrument
	30.1.7	 Study Aim

	30.2	 Methods
	30.3	 Results
	30.3.1	 Brief Description of PRO Instruments for AYA
	30.3.1.1	 Adolescent Quality of Life Instrument (AQoL)
	30.3.1.2	 Bone Tumor DUX (Bt-DUX)
	30.3.1.3	 Cancer Assessment for Young Adults: Testicular (CAYA-T)
	30.3.1.4	 Impact of Cancer for Childhood Cancer Survivors (IOC-CS)
	30.3.1.5	 Minneapolis–Manchester Quality of Life Instrument: Adolescent Form (MMQL)
	30.3.1.6	 Pediatric Functional Assessment of Cancer Therapy: Childhood Brain Tumor Survivor (Peds-FACT-Brs)
	30.3.1.7	 Pediatric Quality of Life Brain Tumor Module (PedsQL™-BT)
	30.3.1.8	 Pediatric Quality of Life Cancer Module (PedsQL™-C)
	30.3.1.9	 Quality of Life: Cancer Survivors (QOL-CS)
	30.3.1.10	 Quality of Life for Children with Cancer Scale (QOLCC)
	30.3.1.11	 Quality of Life in Children and Adolescents with Cancer (PEDQOL)
	30.3.1.12	 Perceived Illness Experience Scale (PIE)

	30.3.2	 Content Analysis

	30.4	 Discussion
	References


