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It is now more than 30 years since a small band of cancer survivors and their 
caregivers, along with a handful of professionals, gathered together in 
Albuquerque, New Mexico, to found the National Coalition for Cancer 
Survivorship (NCCS). We all “passed the hat” to make a small financial con-
tribution to launch a movement to engage and empower cancer survivors, 
helping them to demand attention to their unmet needs related to the afteref-
fects of cancer treatments, including the physical, emotional, social, and 
spiritual consequences of life after a cancer. This grassroots effort eventually 
morphed into something much larger, as patient advocacy matured as an 
activity, and an Office of Cancer Survivorship (OCS) was established at the 
National Cancer Institute. All of this demonstrated the legitimacy of the con-
cerns of cancer survivors and the pressing need for cancer survivorship 
research. When the OCS was established, there was only a small portfolio of 
research on cancer survivorship, and research has truly blossomed in the past 
20 years. Further, a growing cadre of clinicians are choosing to become the 
health care providers for cancer survivors, and they are hungry for high- 
quality, evidence-based information on how to attend to the diverse needs of 
their patients.

Thus, it is a privilege for me to write a few words in the foreword to this 
second edition of the Handbook of Cancer Survivorship written by my col-
leagues Michael Feuerstein and Larissa Nekhlyudov. I have worked closely 
with both Michael and Larissa on various projects over the years. In fact, at 
about the time that Michael was publishing his first edition of the handbook, 
I was editing a “competing” book on cancer survivorship, and declined his 
invitation to write a chapter for his book due to lack of time. In the subsequent 
years, we became close professional acquaintances and ultimately edited 
another book together on cancer survivorship. Michael simultaneously 
launched the Journal of Cancer Survivorship that has now become the vibrant 
home for a large body of survivorship research, supporting the communica-
tion of the science of cancer survivorship. His contributions exemplify the 
amazing altruism and passion that cancer survivors so often demonstrate after 
having faced the realities of post-cancer treatment life, and the “new normal.” 
Michael’s contributions have been enormous, and we must all be grateful for 
his energy in leading the production of this second edition of the Handbook 
of Cancer Survivorship.

Larissa Nekhlyudov has added another dimension to this second edition, 
using her vantage as a practicing clinician caring for cancer survivors in the 
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context of other chronic health conditions, as well as focusing on the need for 
health promotion and disease prevention in everyone, including cancer survi-
vors. She has brought new insights and chapters into this updated edition of 
the handbook. She knows what is needed for those in the trenches taking care 
of the growing numbers of cancer survivors, and this edition reflects that 
practical touch. Many of the new chapters focus on themes that emerged from 
the 2013 Institute of Medicine consensus report on Delivering High Quality 
Cancer Care [1], where Larissa so ably served. In particular, issues related to 
the aging of the population (and survivors) as well as the financial burdens 
associated with cancer care and survivorship are now included in the second 
edition. These new chapters help to round out the story of cancer survivor-
ship, and point to both the opportunities and challenges in delivery of better 
care, as well as doing the needed research for the future.

This second edition of the Handbook of Cancer Survivorship is destined to 
become required reading for anyone involved in the care of cancer survivors. 
As survivorship care becomes its own discipline, there will be a need for 
textbooks such as this to define the clinical and research agenda. We are for-
tunate that Feuerstein and Nekhlyudov have brought together an outstanding 
group of authors in this edited volume, so that the clinical science of cancer 
survivorship will have a comprehensive text to build on in the future.

Los Angeles, CA, USA Patricia A. Ganz
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I am one lucky guy but not without the support of many. The first people I 
need to say thanks to are members of my family. My wife of 46 years has 
been my major source of support throughout the years. She has really 
stepped up after I was diagnosed and treated for my brain tumor. I am for-
ever indebted for her never-ending understanding, support, and love. It 
really has made and continues to make a real difference in my life. Our 
children Sara, Andrew and his wife Heather Neuburger, Erica and her hus-
band Erik Wyche, and our grandchildren Kiran, Maya, and Zain are also a 
major source of inspiration. I am also thankful for my younger brother 
David with whom I have shared a bond forever and my older brother Herbert 
who more recently reentered our lives.

Secondly, my colleagues all over the world in particular the United States, 
Canada, the United Kingdom, the Netherlands, Germany, France, Sweden, 
Italy, Hong Kong, Japan, and Mainland China have inspired me to keep 
going. Over the years our friendships and collaborations have meant so much 
to me. I hope these collaborations will continue for decades to come. The 
administration, faculty, staff, and students at the Uniformed Services 
University in Bethesda, MD, have provided me the opportunity to develop 
and expand my work on cancer survivorship and for this I am also thankful.

In addition, I want to thank all the authors of the chapters in this updated 
edition for all the work and thought they put into this effort. It really shows. 
Many thanks to Dr. Patti Ganz for writing the foreword of this edition and 
more importantly, for her longstanding work in the area of cancer survivor-
ship and her support when I traversed into this unknown area as a cancer 
survivor committed to helping others in the same boat. The friendship and 
support of Dr. Julia Rowland since working with her at Georgetown University 
Medical Center and renewed once I was diagnosed with cancer has been 
unwavering. I am forever grateful.

The collaboration of the Springer editorial group over the past 30 years 
has provided me the opportunity to move both occupational rehabilitation 
and cancer survivorship along to help both injured workers and cancer survi-
vors. All this would not be possible especially if it were not for Bill Tucker 
and Janice Stern (retired) at Springer. Elliot Werner was also very supportive 
in the very beginning when Springer was Plenum Publishing in New York.

Lastly, I would especially like to thank my co-editor Dr. Larissa 
Nekhlyudov. Her influence on this revision can be seen throughout the vol-
ume. Her keen focus on evidence-based clinical application has touched each 
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excellent work in helping us pull this edition together.
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he can to promote a cause he is fully committed to. It was a great learning 
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Cancer Survivorship: A Bird’s Eye 
View from an Insider a Decade 
Later

Michael Feuerstein
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Professor (ret), Uniformed Services University, 
Founder, Editor in Chief, Journal of Cancer 
Survivorship: Research and Practice,  
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1

1.1  The Need for a Revised 
Handbook

It has been a little over a decade since the first 
edition of the Handbook of Cancer Survivorship 
was published. The numbers of cancer survivors 
continue to increase and given aging trends there 
is every reason to assume the number will rise to 
higher levels. This is great news for the millions 
of individuals newly diagnosed and treated for 
this often dreaded illness and for their loved ones. 
Yet, certain individuals who make it through the 
maze of detection, treatment and management 
face a set of challenges for years to come. Even 
decades after having survived diagnosis and 
treatment and the many advancements over the 
years, these long – term survivors are still often 
left to fend for themselves.

Challenges for many cancer survivors con-
tinue despite an increased awareness and 
improved reporting of these problem areas [1]. 
There is a greater awareness of the various prob-
lems related to health and well-being among can-
cer survivors. There is also a greater emphasis 
being placed on preserving residual function fol-

lowing treatment protocols for many types of 
cancers, allowing patients an opportunity to func-
tion in many of the roles they held prior to their 
cancer diagnosis and treatment. Despite these 
positive trends, problems persist and opportuni-
ties for improvement abound.

The chapters in this Handbook provide up to 
date coverage of the progress made and the chal-
lenges that remain. This volume covers the sci-
ence of cancer survivorship from concept to 
clinical practice, and provides emerging evidence 
that serves as a foundation for future efforts. The 
increased emphasis on ways to help cancer survi-
vors become actively engaged in self-care efforts 
is also covered.

It is critical that we continue to improve how 
we manage the concerns of the individual cancer 
survivor taking into account unique patterns of 
health and treatment history. These individuals 
can present with persistent pain, recurrent bouts 
of fatigue, working memory deficits, clinical and 
sub-clinical levels of depression, marital and sex-
ual problems, emerging health risks such as meta-
bolic disease or other co-morbidities, premature 
aging, late effects of treatment and new or recur-
rent cancers. It is well recognized that these chal-
lenges need to be addressed following primary 
treatment for cancer and over the long- term. 
Providers who care for these patients (whether 
oncology, primary care, other physician or non- 
physician providers) need to keep their “eye on 
the ball” in order to prevent or detect these 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-77432-9_1&domain=pdf
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 potential problems if they occur. As new 
approaches for managing survivorship- related 
problems has emerged, access to these interven-
tions must be improved. It is not just enough to 
know that these approaches exist; we must work 
toward offering these options in an accessible and 
affordable manor.

1.2  My Story

In June of 2002, at 52 years of age, after a life-
time of excellent health, as most know by now, I 
found myself thrust into the quagmire of “cancer 
survivorship”. After crossing a busy street in 
Washington, D.C. in midday traffic in what 
seemed like a drunken stupor or stroke, an MRI 
and brain biopsy indicated that I had an anaplas-
tic astrocytoma grade III in my right cerebellum 
spreading to my pons; an inoperable tumor of the 
glial cells of the brain. They now tell me I’m one 
of the lucky ones, the few on the far right of the 
survival curve. Yes, after 15  years I am still 
around. On a positive note, I have been able to 
participate in major family and career milestones. 
I probably have harnessed the neuroplasticity 
available to us all as we persist despite challenges 
including long term and late effects of treatment 
such as: fatigue, depression, vision and hearing 
impairment and memory deficits.

From a negative perspective, despite my per-
sistent efforts, I found it difficult to remember 
intellectual conversations while teaching gradu-
ate level seminars. I found these limitations frus-
trating. My difficulties rapidly “encoding” 
conversations led to a slowing of information 
processing that made teaching in a fast paced 
environment particularly challenging. Despite 
tenure at the university that I had worked at for 
24 years, I left my academic position as Professor. 
Sure some may say, “Oh well not much of a price 
to pay”, but I did love my work and I planned on 
working at least three more years. There have 
also been many challenges for my loved ones as I 
have become more forgetful, experience less 
desire to interact with others, increasing prob-
lems hearing and communication skills that are 

not as fluid as they once were in the past. I guess 
there are biological limits to full recovery regard-
less of my efforts.

During my experience as a survivor, I have 
seen the development of new information in the 
areas of epidemiology, symptom assessment and 
control, functional restoration, and the provision 
of quality patient information. I have also experi-
enced first-hand, innovations in health care pro-
vided to cancer survivors and observed greater 
reengagement in social roles (e.g., employee) 
played by cancer survivors. Despite this progress, 
many of these advances now require greater lev-
els of integration into every day health care, 
improved access for those who can best benefit 
from them and further development of evidence- 
based approaches effective in achieving desired 
longer term outcomes. Over the past decade I 
have also had the good fortune to observe how 
advocates develop policy and work tirelessly to 
improve approaches to both medical and non- 
medical problems in areas of detection and 
management.

It has also become clear to me that despite an 
interest in caring for the many challenges of can-
cer survivors, for the most part oncologists 
remain rightly focused on keeping patients alive. 
Some remain connected to the patient who has 
survived over time and manage problems that 
crop up; however, new patients take priority. This 
ever-growing group of patients referred to, as 
cancer survivors, clearly will require innovations 
in current practice. There is a growing number of 
internists, other physicians, non physician spe-
cialties including nurses who are now more capa-
ble and interested in managing many problems 
that can occur following primary treatment for 
cancer. There is a critical need to expand such 
expertise and increase access to them.

1.3  The Synergy of a Co-Editor

The addition of co-editor Larissa Nekhlyudov, 
MD, MPH, an internist with expertise in cancer 
survivorship, has added this new perspective to 
this 2nd edition of the Handbook. It is hoped that 
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the dissemination of the new knowledge reported 
in this revision is more readily taken up by main-
stream health care. Dr. Nekhlyudov has been 
actively involved in the reorganization, bringing 
in new content, and editing all chapters in the cur-
rent revision of this book to increase its relevance 
to many types of clinicians, both in oncology and 
primary care. Her extensive clinical, policy and 
research experience provides the perspective of an 
experienced internist to help translate the infor-
mation in this volume into daily practice.

1.4  Content of this Edition

Aside from the inclusion of a co-editor, this book 
is more than simply a revision of the original 
publication. Specifically, the second edition of 
the Handbook is now organized into seven major 
topic areas with a total of 21 chapters. The first 
broad topic area provides the reader with a foun-
dation of cancer survivorship including new 
chapters on the epidemiology of cancer survivor-
ship, what is currently viewed as quality health 
care for cancer survivors and more specific cov-
erage of the processes involved in coping with or 
adapting to a cancer diagnosis and treatment.

Another important area that cancer survivor-
ship research and practice focuses on is the area 
of health disparities. This topic is covered in 
greater depth in the current version of the hand-
book. It remains widely acknowledged that not 
all cancer survivors represented in society experi-
ence equal health care access, quality care or 
similar outcomes. Despite the data that indicate 
the majority of cancer survivors are over 65 years 
old, it has only been recently that age specific 
cancer survivorship care has become a reality for 
many. The chapter on aging covers this emerging 
area and provides guidance for quality health 
care in this group. The final chapter in this sec-
tion focuses on the major financial burdens that 
can be experienced by cancer survivors and pro-
vides a perspective on costs and the potential eco-
nomic impact of living after cancer.

The next two sections of this edition include 
chapters related to potential long-term or late 

effects of diagnosis and or treatment. The problems 
included in these chapters cover symptoms such as 
fatigue, distress and pain and changes in function 
including cognition, work status, sleep and interac-
tions with others both within and outside the fam-
ily. It is important that readers recognize that not all 
individuals diagnosed with and treated for various 
cancers experience all or any of these problems.

The next section of chapters addresses certain 
lifestyle behaviors that can also impact the long- 
term health and well-being of cancer survivors. It 
is important to keep in mind that as with most 
chronic illnesses, lifestyle (specifically, physical 
activity, nutrition, weight management and smok-
ing) is a major aspect of providing quality care to 
cancer survivors.

Over the past decade several approaches have 
emerged to help optimize health care delivery for 
cancer survivors. A new chapter describing can-
cer survivorship care models that have emerged 
over the last decade has been included. There is 
also a new chapter that provides the rationale and 
describes an approach that supports the role of 
primary care in cancer survivorship health care as 
another potential solution to this growing popula-
tion of patients.

While these approaches to cancer survivor-
ship care are being implemented in many coun-
tries, they are not available in others. The 
chapter on international efforts related to cancer 
survivorship is not intended to cover the globe. 
However, it does provide a comprehensive 
review of activities related to cancer survivor-
ship in certain countries and provides examples 
of the emerging global network that has evolved 
for the most part over the last decade. In the 
final chapter of this version of the Handbook, 
Dr. Nekhlyudov and I highlight the progress 
made and the questions remaining. We hope that 
the next decade will bring us closer to answer-
ing those questions.

This Handbook does not address childhood or 
young adult cancer survivors and the unique 
challenges experienced by these individuals. 
Suffice it to say that these individuals are not and 
should not be considered or treated as simply 
“younger versions of adult cancer survivors”. 

1 Cancer Survivorship: A Bird’s Eye View from an Insider a Decade Later
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We refer the readers to recent publications focus-
ing on adolescent, young adult cancer survivors 
and survivors of childhood cancers [2].

1.5  The Authors

I want to take this opportunity to thank all those 
who contributed to both the first and second 
editions of this book. In the second edition we 
integrated certain chapters from the first edi-
tion, and added new chapters to cover certain 
topics in greater depth or areas that have 
emerged or significantly evolved since the first 
edition.

This revised edition of the Handbook of 
Cancer Survivorship provides a timely update 
while also addressing new topics designed to 
facilitate quality integrated cancer survivorship 
care. The chapters in the book provide timely 
overviews of both current knowledge and gaps 
in our understanding and management of com-
mon problem areas observed among cancer 
survivors.

1.6  Conclusion

Despite the progress reported in this second edi-
tion of the Handbook of Cancer Survivorship, we 
are reminded that knowledge and its application 
to improve outcomes in cancer survivorship are 
far from complete. Yes, cancer survivors are liv-
ing longer and many are grateful for the opportu-
nity to do so, but for some…at what cost, 
especially over time? Efforts to better understand 
how to prevent or effectively mitigate the many 
potential iatrogenic effects of cancer diagnosis 
and treatment along with the challenges cancer 
survivors confront throughout their lives must 
continue in both research and ongoing care.
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2.1  Introduction

There is probably no more dramatic or compel-
ling evidence of the progress made in identifying, 
curing, and managing the many diseases referred 
to as “cancer” than the rising number of those 
alive today with a history of cancer. At the same 
time this population, now living years or decades 
beyond an original diagnosis, presents a unique 
challenge to society at large and the healthcare 
delivery system in particular. Few, if any, of the 
modern cancer therapies are entirely benign. 
Many survivors—and their families— struggle 
with the persistent or late occurring effects of 
curative therapy. Determining how best to con-
tinue to care for and support these individuals is 
one of the great challenges for health care in the 
twenty-first century. In this chapter, we will pro-
vide a brief history of the epidemiology of survi-
vors in the United States (U.S.) population, 
describe the current prevalent population, high-
light some of the methods used for following sur-

vivors and some findings from this work, and 
provide insights for the future of cancer survivor-
ship epidemiology.

2.2  Historical Perspective: 
The Rise of Survivors 
and the Science 
of Survivorship

When President Nixon signed the National 
Cancer Act in December 1971, and declared 
what would soon be called ‘the war on cancer,’ 
fewer than half of those diagnosed with cancer 
could expect to be alive in 5 years (the estimates 
for Whites was 43% and for Blacks 31%). 
Treatment options for most cancers were limited 
and many involved aggressive therapies with lim-
ited efficacy, delivered largely in hospital set-
tings, and whose side effects were poorly 
controlled [1]. Available cancer-directed psycho-
social and behavioral interventions, to the extent 
that these existed, were geared toward helping 
those diagnosed cope with or die of their disease, 
not live well with or beyond it. Arguably, the 
‘cancer survivors’ in this earlier period were 
more often the family caregivers than patients 
themselves [2].

In the past four decades, a number of advances 
served to fundamentally change the landscape of 
cancer survivorship in the U.S. These included 
improvements in screening and early cancer 

Epidemiology

Julia H. Rowland, Angela B. Mariotto, 
and Joanne W. Elena

J. H. Rowland (*) 
Smith Center for Healing and the Arts,  
Washington, DC, USA
e-mail: Julia.rowland@smithcenter.org 

A. B. Mariotto · J. W. Elena 
Division of Cancer Control & Population Sciences, 
National Cancer Institute, Bethesda, MD, USA

2

Note. All tables and figures are in the public domain. US 
Government.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-77432-9_2&domain=pdf
mailto:Julia.rowland@smithcenter.org


8

detection and in the efficacy of cancer treatments 
and their delivery, along with broader applica-
tion of targeted supportive care enabling patients 
to be better prepared for and to better tolerate 
and recover from treatments received [3].

The structure of how cancer care was deliv-
ered also changed. In 2018, the majority of can-
cer patients have multiple treatment options, 
typically undergo multimodal therapy (with a 
combination of surgery, radiotherapy, chemo-
therapy, hormonal therapy, immunotherapy, and/
or biologic treatments), delivered predominantly 
in out- patient settings or even at home, and will 
live years beyond their diagnosis [4, 5]. Patients 
are better informed through the advent of social 
media and often work with their providers to tai-
lor their treatment experience to include changes 
in diet, physical activity, and a focus on the mind 
-body connection [6–9].

As directed by the National Cancer Act, in 
1971, the National Cancer Institute created the 
Surveillance, Epidemiology and End Results or 
SEER tumor registry system to help track prog-
ress made in national efforts to promote cancer 
control (www.cancer.gov/about-nci/legislative/
history/national-cancer-act-1971). The Act made 
cancer a reportable disease. Data from SEER reg-
istries permit examination over time of rates of 
cancer incidence, mortality and survival, and 
more specifically prevalence, the number of peo-
ple living with a history of cancer across the 
country. Because the registries were only created 
in 1973 (and were limited in geographic cover-
age) early prevalence statistics were limited to 
5-year outcomes for reporting purposes. One 
exception to this was the Connecticut tumor reg-
istry. Because it was established in 1935, infor-
mation on those who may have been diagnosed in 
earlier years could be captured, enabling esti-
mates on what is referred to as complete (versus 
limited duration, e.g. 5-year survival) prevalence. 
Based on the Connecticut registry data and back-
wards projections from the SEER-9 registries, it 
was estimated that there were only 3 million can-
cer survivors in the U.S. in 1971 [10]. As the 
number of those surviving treatment grew over 
the following decades, so too did attention to 
their unmet and poorly understood needs.

In 1986 a group of two dozen individuals 
comprised of those who had lived through cancer 
treatment, cancer care providers and/or repre-
sented cancer support program leaders gathered 
in Albuquerque, New Mexico and created the 
National Coalition for Cancer Survivorship 
(NCCS) (https://www.canceradvocacy.org/). One 
of the first tasks they undertook was to redefine 
what it meant to be a survivor. At that time, the 
medical definition of a cancer survivor was some-
one who had remained disease free for 5 years. 
By 1986, however, more than 50% of those diag-
nosed could expect to live this long [11]. NCCS 
founders argued that an individual could not put 
his or her life on hold and simply wait to see if he 
or she would make it to 5 years. They felt it was 
critical that thought be given to long-term well 
being from the outset. In an effort to change the 
dialogue, they embraced the concept that an indi-
vidual could call him- or herself a cancer survivor 
from the moment of diagnosis and for the balance 
of that person’s life (see Box 2.1).

Box 2.1 Definitions

Cancer Survivor
An individual is considered a cancer 

survivor from the time of diagnosis, 
through the balance of his or her life. 
Family members, friends, and caregivers 
are also impacted by the survivorship expe-
rience and are therefore included in this 
definition.

Adapted from the National Coalition for 
Cancer Survivorship

Cancer Survivorship Research
Cancer survivorship research encom-

passes the physical, psychosocial, and eco-
nomic sequelae of cancer diagnosis and its 
treatment among both pediatric and adult 
survivors of cancer. It also includes within 
its domain, issues related to health care 
delivery, access, and follow up care, as they 
relate to survivors. Survivorship research 
focuses on the health and life of a person 

(continued)
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It is important to note that this definition 
remains controversial. Many individuals diag-
nosed with cancer do not think of themselves as a 
survivor at any point in time [12]. Some adamantly 
reject this reference. While still others think of 
themselves as thriving post-cancer, not merely sur-
viving [13, 14]. Nor is the term widely used or 
accepted in many countries outside the U.S. [15]. 
The definition was not intended to become a label. 
What the Coalition members did intend was to 
provide a message of hope, that there was good 
life to be had after cancer; and to ensure that con-
versations occurred between patients and their 
oncology providers prior to treatment onset about 
what was important to these survivors as an out-
come, their individual preferences and goals for 
treatment. They also sought to eliminate the use of 
the term ‘victim’  – and its connotation of being 
helpless and hopeless in the face of illness – as a 
reference for anyone who had cancer.

In addition to redefining what it meant to be a 
cancer survivor, NCCS founders promoted the 
concept that the cancer experience itself had dis-
tinct periods. These included the acute phase, 
encompassing the active treatment period, and 
the post-treatment phase, which is further, subdi-
vided into short-term (2–5 years post-treatment, 
equivalent to Mullan’s “extended survival”) and 
long-term (5 or more years post-treatment, or 
“permanent survival”) [16]. The view that cancer 
has unique trajectories has been more broadly 
embraced [15, 17].

In anticipation of their first national congress 
on cancer survivorship held in Washington, D.C., 
in November 1995, NCCS surveyed nationally 
recognized individuals with expertise in the areas 
of quality cancer care, physiologic effects of can-
cer treatment, and psychosocial issues. Based on 
the information collected they generated position 
papers in these three topic areas. After further 
refinement solicited at the congress, NCCS pub-
lished these under the title, Imperatives for 
Quality Cancer Care: Access, Advocacy, Action, 
and Accountability, a document that represented 
the first national cancer survivorship report and 
recommendations for action [18]. The report led 
to the establishment of the Office of Cancer 
Survivorship (OCS) at the National Cancer 
Institute in 1996.

Research on the long-term and late occurring 
effects of cancer has grown rapidly in the more 
than two decades since the NCI made this invest-
ment in supporting survivorship science (see 
definition of survivorship science in Box 2.1). 
This is reflected in the steady rise in both the 
number of grants and level of funding for survi-
vorship research at the NCI (https://cancercon-
trol.cancer.gov/ocs/funding/index.html). It is 
also manifest in the now half-dozen national 
reports focusing on this aspect of survivors’ care 
[19–24]. Two important findings are highlighted 
in all of these documents. First, as articulated by 
the advocacy community, survivorship repre-
sents a distinct place on the cancer control tra-
jectory. Second, cancer has the ability to affect 
every aspect of an individual’s life: physical, 
psychological, social, economic and existential. 
As addressed in a number of chapters in the pres-
ent volume, assessing risk for and preventing 
when possible, or mitigating when not, diverse 
long- term and late-occurring effects of cancer is 
critical to improving the health-related function 
and well-being of the growing population of can-
cer survivors. Key to success in efforts to do this 
includes understanding the demographics of cur-
rent survivors, anticipating those of future can-
cer survivors, and finding ways to track our 
progress in improving not simply the lifespan, 
but more importantly the health span of all 
survivors.

with a history of cancer beyond the acute 
diagnosis and treatment phase. It seeks to 
both prevent and control adverse cancer 
diagnosis and treatment-related outcomes 
such as late effects of treatment, second 
cancers, and poor quality of life, to provide 
a knowledge base regarding optimal follow-
 up care and surveillance of cancers, and to 
optimize health after cancer treatment.

Source: Office of Cancer Survivorship, 
National Cancer Institute

Box 2.1 (continued)

2 Epidemiology
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2.3  The Changing Profile 
of Cancer Survivors/
Survivorship

Cancer survivors represent a growing population, 
heterogeneous in their cancer trajectories and 
need for medical care. In the U.S., data from the 
SEER cancer registries (collected across eight 
states: CT, HI, IO, KY, LA, NJ, NM, UT and 
seven regional registries: Atlanta, Detroit, Los 
Angeles, Northern California, San Francisco- 
Oakland, San Jose-Monterey, Seattle-Puget 
Sound) is the primary source of information to 
track and report the evolving profiles of cancer 
survivors. The initial SEER-9 registries (CT, HI, 
IO, NM UT, Atlanta, Detroit, San Francisco- 
Oakland, San Jose-Monterey, Seattle-Puget 
Sound) are used to estimate complete prevalence. 
The SEER registries collect quality-controlled 
information on demographics, disease 
 characteristics at the time of diagnosis, and 
aspects of initial therapy, for a complete census 
of newly diagnosed patients in the registry catch-
ment areas. Collectively, SEER registries cover 
approximately 30% of the U.S. population. 
Annual linkages with mortality and administra-
tive databases provide information on vital sta-
tus. The verified information at diagnosis, the 
complete enumeration of cancer cases in desig-
nated areas and survival makes cancer registries 
the ideal source of data for calculating prevalence 
estimates.

Cancer prevalence estimates and projections 
using data from SEER registries have been exten-
sively used to quantify the burden of cancer [25, 
26] inform survivorship research [27–30] and 
guide health services planning and allocation [31, 
32]. This section describes the prevalent popula-
tion of cancer survivors, defined here and 
throughout this section as all those alive at a 
given point of time with a cancer history, and pro-
vides estimated projections by different demo-
graphic characteristics and trajectories. Multiple 
methods and different aggregations of SEER reg-
istries are used to provide a bird’s eye view of 
cancer survivorship in the U.S.

2.3.1  Projections of Cancer 
Survivors and Aging

As previously reported [4, 33–35], the number of 
cancer survivors is continuously increasing and 
aging. In 2018, we estimate there are 16.5 million 
cancer survivors (Fig. 2.1) among whom survi-
vors of female breast cancer (3.8 million), pros-
tate cancer (3.5 million), colorectal cancer (1.5 
million) and melanoma (1.3 million) constitute 
the largest disease groups; combined these survi-
vors represent 62% of the prevalent population 
(Table 2.1). The majority (63%) of cancer survi-
vors in 2018 are age 65 or older. Sites with the 
largest number of older survivors (≥65 years) are 
prostate (81%), bladder (80%), lung (76%) and 
colorectal cancer (75%) (Table 2.1).

The number of cancer survivors in the U.S. 
has been steadily increasing since 1975 (34) 
(Fig.  2.1). This historical trend, from 1975 
through 2012 (the last year for which data are 
available), is largely attributable to the aging of 
U.S. population, with some contribution due to 
the increase in incidence rates until 1992 for men 
and between 1979 and 1987 for females [3], as 
well as improvements in cancer survival [3]. The 
number of U.S. cancer survivors is projected to 
reach 21.2 million in 2028 and 26.1 million in 
2040 (Fig. 2.1). As cancer survival and incidence 
trends from 2013 through 2040 are assumed con-
stant, these projections reflect the impact of the 
aging of baby boomers and increase in life expec-
tancy, as well as the absolute increase in the num-
bers of the U.S. population from 2013 to 2040.

It is estimated that by 2028, 71% of all survi-
vors will be age 65 years or older. The highest 
rate of increase in the number of cancer survi-
vors, with approximately 0.5 million survivors 
added each year, is expected to occur between 
2018 and 2030. After 2030 the increase will begin 
to slow down. The growth of the cancer survivor 
population will put pressure on the healthcare 
system as their numbers may outpace cancer 
drug supplies, and are already anticipated to 
overwhelm available provider systems from 
oncologists [36, 37], to primary care clinicians 
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[38] to nurses [39]. This in turn will have signifi-
cant implications for the economic burden of 
cancer [4, 34]. The growing number of older sur-
vivors also presents a unique challenge to the 
healthcare system as they are more likely to have 
multiple chronic diseases and tend to experience 
poorer physical functioning both pre- and post- 
cancer than younger survivors, [40–42] making 
treatment choices more difficult and care delivery 
more complex.

2.3.2  Ethnocultural Diversity

In addition to the impact of an aging nation, 
growing ethnocultural diversity across the popu-
lation will affect cancer prevalence trends as well 
[43]. To estimate prevalence by race and ethnicity 
we used an expanded set of registries (SEER-13 
excluding Alaska), which have reported inci-
dence cases from 1992 and represent 14% of the 
U.S. population. These data allow for more 
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Fig. 2.1 Estimated and 
projected numbers of 
US cancer survivors by 
age at prevalence. 
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projections and flat 
cancer incidence and 
survival trends [34]

Table 2.1 Projected number of cancer survivors at 1/1/2018 by cancer sites, sex and age (all ages and 65 and over). 
Percent representation by site of cancer survivors 65 years and older

Prevalence counts (all ages) Prevalence counts (65 years and older) %65 years and older
Male and 
female Male Female

Male and 
female Male Female Male and female

All sites 16,451,843 7,881,281 8,570,562 10,380,614 5,317,200 5,063,414 63%
Bladder 807,898 607,385 200,513 649,584 488,609 160,975 80%
Breast 3,760,575 – 3,760,575 2,368,710 – 2,368,710 63%
Cervix 282,923 – 282,923 135,560 – 135,560 48%
Colorectal 1,512,995 758,630 754,365 1,134,361 555,655 578,706 75%
Oral 
Cavity

370,554 242,835 127,719 215,965 138,692 77,273 58%

Kidney 549,334 329,727 219,607 337,532 202,580 134,952 61%
Leukemia 436,979 248,107 188,872 212,709 121,838 90,871 49%
Lung 556,387 251,556 304,831 420,379 190,425 229,954 76%
Melanoma 1,313,337 661,054 652,283 692,741 388,735 304,006 53%
Ovary 244,567 – 244,567 136,676 – 136,676 56%
Prostate 3,532,954 3,532,954 – 2,861,787 2,861,787 – 81%
Corpus 790,363 – 790,363 559,092 – 559,092 71%
Hodgkin 229,793 117,886 111,907 48,057 25,391 22,666 21%
NHL 733,836 387,195 346,641 440,168 221,113 219,055 60%
Thyroid 868,647 188,672 679,975 314,893 78,660 236,233 36%
Testis 280,735 280,735 – 49,723 49,723 – 18%

2 Epidemiology
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 accurate estimates of prevalence by race/ethnic-
ity. All reported prevalence estimates are 22-year 
limited duration prevalence representing cancer 
survivors alive at 1/1/2014 and diagnosed 
between 1/1/1992 and 12/31/2013.

In general, the race/ethnicity make-up of can-
cer survivors mimics that of the U.S. population. 
The majority of survivors are white (11.5 mil-
lion), followed by blacks (1.2 million), Hispanics 
(0.9 million) and Asian and Pacific Islanders 
(API) (0.4 million) (Table  2.2). However, the 
prevalence of cancer survivors within each race/
ethnicity population varies. The prevalence of 
breast cancer survivors among whites is the high-
est, followed by blacks, API and Hispanics 
(Figure 2.2a). Among women aged 75–79 years 
the percent of breast cancer survivors is 7.5%, 
5.7%, 4.4% and 4.4% among whites, blacks, API 
and Hispanics, respectively. This ranking reflects 
the fact that whites have both the highest breast 
cancer incidence rates as well as the highest sur-
vival. Although API women have the highest 
breast cancer survival, they have low breast can-
cer incidence [3, 5].

Blacks have the highest prevalence of prostate 
cancer; 21.6% of black men aged 75–79  years 
had a prostate cancer diagnosis in the last 22 years 
versus 15.0%, 11.8%, and 7.4% among white, 
Hispanic and API men respectively of the same 
ages (Figure 2.2b). The high prevalence of pros-
tate cancer among blacks is reflective of their 
high incidence rate, a figure that is almost double 
that for whites: 205.3 versus 118.0 age-adjusted 
incidence rates per 100,000 population among 
blacks and whites, respectively [3, 5]. There is 

less variability in the prevalence of colorectal 
cancer among the race/ethnicity groups com-
pared to breast and prostate cancers. The preva-
lence of colorectal cancer is slightly higher 
among blacks up to age 84  years and higher 
among whites aged 85 years or older (Figure 2.2c).

2.3.3  Cancer Survivorship 
Trajectories

SEER prevalence data provides estimates about 
the number of individuals who are currently alive 
following a cancer diagnosis. However, its ability 
to provide information regarding survivors’ 
health status or phase of cancer trajectory is more 
limited, e.g. how many individuals are in the 
acute phase of survivorship from diagnosis to the 
end of initial treatment, are long-term survivors 
who have been cured of cancer, or those who 
have advanced or chronic cancer requiring ongo-
ing cancer therapy, represent individuals who are 
post-treatment but experiencing one or more seri-
ous, late complications of treatment, may be indi-
viduals who developed a second cancer, or 
represent individuals whose cancer has recurred. 
Capturing cancer recurrence is particularly diffi-
cult and represents a significant challenge to 
efforts to better delineate survivorship trajecto-
ries [44, 45]. Prevalence by time since diagnosis 
nevertheless can offer a general proxy for survi-
vorship by phase in the cancer trajectory. 
Specifically, we can identify survivors receiving 
more intensive care in the first year after diagno-
sis (0–1  years from diagnosis), survivors in a 

Table 2.2 Number of US cancer survivors 0 to 22 years from diagnosis of major cancer sites and US male and female 
population at 1/1/2014 by race and ethnicity

All races White Black API Hispanic
No. of US cancer survivors in Millions
All sites 13.36 11.47 1.24 0.39 0.87
Breast 3.00 2.59 0.27 0.11 0.18
Colorectal 1.21 1.01 0.13 0.05 0.08
Prostate 3.05 2.52 0.40 0.06 0.16
US population in millions
Males 156.33 123.77 21.10 9.21 27.72
Females 161.34 126.15 22.94 10.02 27.08

J. H. Rowland et al.
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Fig. 2.2 Percent of (A) 
breast, (B) prostate and 
(C) colorectal cancer 
survivors diagnosed 
between 1/1/1992 and 
12/31/2013 among each 
respective sex/race/
ethnicity population by 
age. The 22-year percent 
prevalence is calculated 
at 1/1/2014 and 
age-adjusted to the US 
2000 standard 
population. The table 
shows the estimates 
22-year prevalence 
counts at 1/1/2014 by 
race and ethnicity. 
Source: SEER 13 
excluding Alaska

2 Epidemiology



14

more intensive monitoring phase (1–5 years from 
diagnosis), and long-term survivors (5 or more 
years from diagnosis).

Using this approach, it is estimated that 5.4 
million, 3.7 million and 7.3 million have sur-
vived 0–5  years, 5–10  years and more than 
10  years, respectively, representing 33%, 23% 
and 45% of the 16.5 million cancer survivors in 
2018. Although the proportion of long term sur-
vivors is quite high overall, there is considerable 
heterogeneity in the proportion of long-term 
survivors by cancer site (Fig. 2.3). For example, 
cervical cancer survivors have the highest pro-
portion of survivors living 10 or more years 
from diagnosis (70%). By contrast, among lung 
cancer survivors only 20% have survived 
≥10 years or more after diagnosis. In general, 
the proportion of long-term survivors for a given 
cancer is both a function of the 5-year survival 
rates for that cancer as well as the median age at 
diagnosis. The proportion of long term survi-
vors is likely to be higher for cancers with a 
high 5-year survival rate and younger median 

age at diagnosis (Tables 2.3 and 2.4). Older 
adults not only have shorter expected life spans 
than younger adults, they typically have other 
competing comorbid conditions that may cut 
short their length of survival following a cancer 
diagnosis [34].

2.3.4  Prevalence of Multiple Tumors

Estimates indicate that of the approximately 14.4 
million survivors diagnosed between 1975 and 
2013, 1,599,751 are people living with a history 
of multiple primary cancers, representing 11% of 
survivors (Table  2.5). Of these individuals, 
1,249,293 (78%) had two or more cancers of dif-
ferent primary sites, whereas 350,458 (22%) 
were diagnosed with two or more tumors of the 
same site. After adjusting to the 2000 U.S. stan-
dard population, the observed differences in can-
cer prevalence among white and black males 
disappear but black women have a lower preva-
lence compared to white women.

Percent by years since diagnosis
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Fig. 2.3 Estimated 
number of cancer 
survivors in the United 
States as of January 1, 
2018 by cancer site and 
years from diagnosis. 
Cancer sites by ordered 
proportion of survivors 
10+ years from 
diagnosis. Median age at 
diagnosis for patients 
diagnosed in 2010–2014 
and 5-year relative 
survival for patients 
diagnosed with cancer in 
2007–2013 in the 
SEER-13 areas
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The number of survivors with multiple tumors 
doubled from 756,467 in 2002 [29] to 1,599,751 

at January 1, 2014. This is a function of cancer 
survivors living longer, as well as the larger num-
ber of older cancer survivors secondary to the 
aging of the U.S. population. Research among 
survivors of multiple cancers continues to be 
sparse. However, in their review of the literature, 
Belcher and colleagues found that when com-
pared with single cancer survivors, those experi-
encing multiple primary cancers had lower global 
quality of life (d = 0.32–0.37), poorer emotional 
role function and stress (d = 0.08–0.20), greater 
and more frequent distress (d = 0.11–0.37), and 
greater subclinical anxiety (d  =  0.15). While 
depressive symptoms were variable (d  =  0.01–
0.22), no differences between MPC and single 
cancer groups were identified for sleep and sui-
cidal ideation [46].

2.4  Platforms for Survivorship 
Epidemiology and Some Key 
Findings

While data on cancer prevalence relies heavily on 
cancer registries, our understanding of the etiol-
ogy and management of cancer survivorship out-
comes comes from a range of sources. There are 
many different study designs that are routinely 
used to study the factors affecting the quality of 
life and function of cancer survivors. These 
include, but are not limited to: clinical trials, 
national health surveys, longitudinal cohort stud-
ies, electronic medical records from provider net-
works, registry-based studies, and cross-sectional 
studies.

Different research questions may require dif-
ferent approaches, with the optimal choice of 
research design and platform determined by a 
combination of the type of information queried, 
the quality of the information collected, the study 
population of interest, timing of measurements 
and ultimately, what is feasible based on avail-
able resources. There are notable caveats when 
studying survivorship including reverse causa-
tion, confounding, and information bias. 
Fortunately, there are specific steps that can be 
taken to minimize these biases through appropri-
ate study design and in the analytic approach [47, 

Table 2.3 Median age at diagnosis for patients 
diagnosed

Site Median age at diagnosis
Cervix uteri 49
Testis 33
Hodgkin lymphoma 39
Thyroid 51
Ovary(b) 63
Melanoma of the skin 64
Corpus uteri 62
Breast 62
Colon & Rectum: 67
All sites 66
Leukemia: 66
Oral Cavity & Pharynx: 63
Non-Hodgkin lymphoma 67
Kidney & renal pelvis 64
Prostate 66
Urinary bladder 73
Lung & bronchus 70

Table 2.4 5-year relative survival and 95% confidence 
intervals for people diagnose in SEER-18 areas between 
2007 and 2013

Cancer site
5-year relative 
survival

95% Confidence 
interval

Cervix uteri 67.1% (66.4%, 67.9%)
Testis 95.1% (94.6%, 95.5%)
Hodgkin 
lymphoma

86.4% (85.7%, 87.1%)

Thyroid 98.2% (97.9%, 98.4%)
Ovary 46.5% (45.9%, 47.2%)
Melanoma of the 
skin

91.7% (91.4%, 92.0%)

Corpus and 
uterus, NOS

81.3% (80.9%, 81.7%)

Breast (female) 89.7% (89.5%, 89.9%)
Colon and 
Rectum

64.9% (64.6%, 65.1%)

All cancer sites 67.0% (66.9%, 67.0%)
Leukemia 60.6% (60.1%, 61.1%)
Oral cavity and 
pharynx

64.5% (64.0%, 65.0%)

Non-Hodgkin 
lymphoma

71.0% (70.6%, 71.3%)

Kidney 74.1% (73.7%, 74.6%)
Prostate 98.6% (98.5%, 98.8%)
Urinary bladder 77.3% (76.8%, 77.7%)
Lung and 
bronchus

18.1% (17.9%, 18.3%)
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48]. Table 2.6 compares the strengths and limita-
tions for some of the most frequently used 
sources of data on cancer survivorship. Examples 
of each of these and selected key findings to date 
are described briefly below.

2.4.1  Clinical Trials

Clinical trials, often considered the “gold stan-
dard” as sources of data, remain a mainstay of 
cancer survivorship research. Because they cap-
ture detailed information on therapeutic exposure 
and adverse events, clinical trials data are ideally 
suited to assess adverse physical sequelae (per-
sistent and late occurring symptoms and medical 
conditions) of care and who may be at risk for 
these. Long-term follow-up studies conducted 
among trial participants show that many 
 otherwise curative therapies confer risk of late 
and sometimes fatal complications. For example, 
survivors whose original therapies included 
exposure to anthracyclines and/or chest irradia-
tion are at increased risk of developing late car-
diac complications [49].

Traditionally, cancer clinical trials have sought 
to compare the effect of different treatment regi-
mens on morbidity (disease progression and 
recurrence) and mortality (survival) outcomes. 
Interventions focused on use of one or a combi-

nation of modalities: surgery, radiation, chemo-
therapy and/or hormonal therapy. Few of the 
earlier generation of trials included assessment of 
quality of life of survivors, and hence offered lit-
tle information on a variety of survivorship out-
comes. This changed with recognition by the 
Food and Drug Administration that quality of life 
could be a valid end point in a clinical trial [50], 
and subsequent incorporation by the national 
clinical trials groups of QOL measures in phase 
III trials [51–53].

Most research targeting the role of lifestyle, 
behavioral, psychosocial, economic and social 
factors affecting cancer survivors continues to 
rely on other sources of observational data 
because this type of information is not routinely 
assessed in clinical trials. Over time, however, 
even this is changing with the introduction of tri-
als examining the contribution of behaviors and 
symptom management to disease and survival. 
For example, a diet and lifestyle protocol was 
added to an adjuvant therapy trial for stage III 
colon cancer comparing therapeutic drug regi-
mens (CALGB 89803) to investigate the effect of 
diet midway through adjuvant therapy and again, 
6 months after completion of treatment [54]. An 
ongoing randomized phase III trial seeks to deter-
mine whether weight loss in overweight and 
obese women may prevent breast cancer recur-
rence [55]. Further, some trialists are beginning 

Table 2.5 Prevalence of people alive at January 1, 2014 who had at least one malignant tumor in the last 39 years, by 
number of malignant tumors. Prevalence estimated from SEER-9 data

US prevalence counts (number of people)

# tumors Total

All races both sexes
White BlackMultiple malignancies

All same site Different sites Male Female Male Female
1 12,817,599 n.a. n.a. 5,310,138 5,872,970 601,712 576,047
2 1,400,513 331,121 1,069,391 558,487 693,093 51,596 58,990
3 171,059 17,287 153,772 71,133 83,637 5907 6798
4 or more 28,179 2049 26,129 12,709 13,503 816 736
2 or more 1,599,751 350,458 1,249,293 642,329 790,234 58,320 66,524
1 or more 14,417,349 5,952,472 6,663,206 660,032 642,571
Prevalence percentage (crude)
1 or more 4.54% n.a. n.a. 4.81% 5.28% 3.13% 2.80%
2 or more 0.50% 0.11% 0.39% 0.52% 0.63% 0.28% 0.29%
Prevalence percentage age adjusted to the US 2000 population
1 or more 4.02% n.a. n.a. 4.37% 4.15% 4.41% 2.94%
2 or more 0.45% 0.10% 0.35% 0.49% 0.47% 0.44% 0.32%

J. H. Rowland et al.
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Table 2.6 Sources of data for survivorship research

Type of data Pros Cons Example(s)
Clinical trials Gold standard treatment data/

disease characterization 
information collected
Usually collect biospecimens (e.g., 
DNA or tumor tissue)
Clear chronological relationship 
between exposures and outcomes

Generally lacks non- 
treatment related data (e.g., 
smoking or lifestyle 
exposures)
Not representative of the 
general population
Expensive and 
resource-intensive

NCI’s National Clinical 
Trials Network [128]

Traditional 
survivor cohorts

Able to measure a wide variety of 
patient (demographic, lifestyle, 
behavioral, and genomic) 
characteristics, co-morbidities, 
disease characteristics, and 
treatment-related outcomes
Can observe late effects from 
treatment and outcomes with long 
latency and induction periods
Population more representative of 
general US population
Clear chronological relationship 
between exposures and outcomes
May be good source of 
biospecimens

Pre-diagnostic information 
generally collected 
retrospectively
Expensive
Time-intensive
Inefficient for rare outcomes 
and exposures                                              
May not include diverse 
populations

Childhood Cancer Survivor 
Study (CCSS), Detroit 
ROCS

“Converted” risk 
cohorts with 
survivorship 
endpoints

Usually has pre- and post- 
diagnostic information collected 
prospectively
May be good source of 
biospecimens
Clear chronological relationship 
between exposures and outcomes

Treatment and disease 
characteristics data may be 
lacking
Large numbers are required 
for rarer cancers and 
exposures

WHI Life and Longevity 
After Cancer Study 
(LILAC)

Cross-sectional 
studies

Nationally representative samples
Large sample sizes
Can assess cancer trends in disease 
burden over time
Data publicly available
Good for hypothesis generation 
provides “snapshot” of prevalence 
of cancer risk
Factors and outcomes

Cannot determine temporal 
relationships between 
exposures and outcomes

National Health Interview 
Survey (NHIS) Cancer 
Control Supplement (CCS); 
Health Information National 
Trends Survey (HINTS)

Electronic 
medical records 
from provider 
networks

Data often up-to-date and 
comprehensive of treatment and 
comorbid-conditions history
Access to data not otherwise easily 
available
Large sample sizes

Not collected by trained 
research staff: no 
standardization of data entry
Patient privacy and 
confidentiality concerns

Cancer Research Network 
(CRN)

SEER-linked 
registries

Large sample sizes
Data publically available
Data can be linked to the Medicare 
database (detailed treatment 
information)
Nationally representative samples
Good for study of rare cancers

Data limited to that collected 
by SEER
Data may be incomplete
Patients who move across 
state lines may be counted 
twice/lost to follow-up
Registries rely on hospital- 
based reporting (may 
underreport for outpatient 
therapies)

SEER-MHOS, SEER- 
Medicare, SEER-CAHPS

Data compiled 
by advocacy 
groups

Participants are motivated to 
participate in studies
Often have strong response rates

Not representative of general 
population

Army of women
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to embrace the idea of systematically capturing 
more descriptive, behavioral data from partici-
pants at the outset of the trial that could, as 
already found in one review [56], alter response 
to therapy (e.g., co-morbid conditions, presence 
of depression, level of physical activity).

A further limitation of trials data for examina-
tion of survivorship outcomes is their general 
lack of representativeness. According to clinical-
trials.gov, there are more than 20,000 clinical tri-
als actively recruiting cancer patients at sites 
across the U.S. and abroad. Although approxi-
mately 20% of adult cancer patients are eligible 
for clinical trials, less than 5% of U.S. cancer sur-
vivors actually participate in clinical trials [57]. 
Many older adults, the majority of those diag-
nosed with cancer, are excluded from open trials 
due to concerns over co-morbid burden [58].

At the same time, concern has been raised 
about lower than anticipated participation of ado-
lescent and young adults in trials, and hence their 
under-representation in trial outcome data [59]. 
The survivors that do participate in trials tend to 
be healthier, younger, and less ethnically, racially 
and socioeconomically diverse than the general 
U.S. survivor population due to trial eligibility 
requirements, access to care and concern over 
competing health conditions [58]. This “healthy 
participant” selection bias raises concern that the 
long-term and late effects seen among trial par-
ticipants may well underestimate true incidence 
of complications in the general population.

2.4.2  Survivorship Cohorts

Several types of longitudinal studies are used for 
survivorship research. The most common involve 
survivor cohorts (i.e., in which participants are 
recruited at or following diagnosis with cancer), 
converted risk cohorts (i.e., cohorts of cancer-
free participants originally studied for risk fac-
tors of developing cancer, or other health 
conditions, and then “converted” to study survi-
vorship), and studies that follow up cancer survi-
vors in national registries or provider networks. 
Cohort studies are often used to evaluate genetic, 
psychosocial, behavioral, economic and environ-
mental risk factors for recurrence, progression, 

survival, and subsequent neoplasms in cancer 
survivors, as well as adverse effects from treat-
ment (including late effects) and individual, fam-
ily and societal burden of cancer. Survivor 
cohorts typically enroll newly diagnosed cancer 
survivors as close to the time of diagnosis as pos-
sible and follow them throughout their lives while 
collecting information about many aspects of 
their mental and physical health and disease his-
tory, often accompanied by biological specimens 
(e.g., blood and tumor tissue).

“Converted” risk cohort studies often have 
pre-cancer data on participants, as well as a built-
 in comparison group of those who do not develop 
cancer, which is critical to understanding the 
unique contribution of cancer in health outcomes. 
Research using cohort data shows that while they 
look very similar to unaffected peers at diagnosis, 
cancer survivors are at risk for worse physical 
function post-treatment than their non-cancer 
peers, a discrepancy that is greater for those diag-
nosed at a younger age [60]. At the same time, 
those who report being physically active before 
cancer and remain so after diagnosis have better 
survival outcomes [61–63]. Early post-treatment 
recruitment minimizes the potential selection 
bias that results from recruiting cancer survivors 
who have lived long enough to meet eligibility 
requirements (e.g., passed the 5-year survival 
mark thereby excluding those with more 
advanced or aggressive disease).

The longest running survivor cohort supported 
by the NCI is the Childhood Cancer Survivor 
Study (CCSS) [64–66]. Originally funded in 
1994, this cohort, which now includes almost 
36,000 survivors of childhood cancer, is com-
prised of individuals who were a minimum of 
5-years post-diagnosis at time of study entry. The 
cohort also includes a sample of 5000 siblings 
used as controls or comparison group members 
for study outcomes. CCSS has proved an invalu-
able source of information on outcomes among 
long-term childhood cancer survivors. Key find-
ings include recognition that compared to their 
siblings, these young survivors have an 8-fold 
risk of developing serious, at times life- 
threatening conditions by the time they reach 
middle age [67]; many are at risk for premature 
frailty/aging [68]; collectively they are at higher 
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risk of unemployment than their siblings [69]; 
and a subset may experience lower emotional 
well- being over time [70].

On the positive side, while rates of infertility 
may be somewhat elevated [71], offspring of 
childhood survivors do not appear to be adversely 
affected by a mother’s history of cancer [72], and 
overall, most survivors are psychologically 
healthy and report satisfaction with their lives 
[73]. Because there are two generations of chil-
dren treated in the cohort (1976–1986 and 1987–
1999), comparison of outcome data enabled 
researchers to demonstrate that improvements in 
treatment have, as hoped, lowered risk of later 
cancer and functional impairment [64]. Of note, 
despite the evolution of treatments designed to 
reduce toxicities, self-reported health status 
among childhood cancer survivors has not 
improved [74]. Comparable longitudinal epide-
miologic data sets do not yet exist for survivors 
of adult onset cancer, although efforts to create 
these are underway.

Establishing a cohort based on age is reason-
able for the more narrowly defined range of 
childhood cancers, but is not feasible for adults 

given the large variation of types of adult cancer 
that exist. As a consequence, cohort studies are 
typically grouped by cancer site for adult can-
cers, such as those examining survivors of breast 
cancer [75–78] or colon cancer [79, 80]. A few 
cohorts include mixed cancers grouped by gen-
der or race/ethnicity [81, 82]. As we learn more 
and technology allows for better precision, 
cohorts could be focused on specific treatment- 
related effects [83], treatment protocols [84], or 
disease subtypes [85, 86]. Table 2.7 lists selected 
survivor cohorts currently supported by the 
National Cancer Institute (NCI). NCI also main-
tains a more complete list of cohort studies avail-
able for survivorship research at http://epi.grants.
cancer.gov/survivor-cohort-resources/.

2.4.3  Cross-Sectional Surveys

Cross sectional surveys provide a glimpse at a 
population at a single point in time and are often 
used to generate detailed information on trends in 
behaviors, health, and function in a broad array 
of domains. There are several publicly available 

Table 2.7 Selected cohort studies for survivorship research currently supported by NCI

Cohort Cohort size Population Biospecimen collection
Life and Longevity 
After Cancer Study 
(LILAC)

21,822 Women diagnosed with breast, colorectal, 
endometrial, lung and ovarian cancers, as 
well as lymphoma, leukemia, and 
melanoma during their participation in WHI

Formalin fixed paraffin- 
embedded tumor tissue, 
serum, plasma, blood, buffy 
coat, urine

PCPT and SELECT 
cohorts

52,603 Male prostate cancer survivors in the PCPT 
and SELECT prevention trials

Plasma, serum, red blood 
cells, white blood cells, 
toenails, prostate tissue

The Lymphoma 
Epidemiology of 
Outcomes (LEO) Cohort 
Study

12,900 NHL survivors recruited from Mayo Clinic, 
University of Iowa, University of 
Wisconsin, Emory, Miami, MD Anderson, 
and Cornell

Blood, plasma, buffy coat, 
serum

The St. Jude Lifetime 
Cohort

9800 5+ year survivors of childhood cancers Tumor tissue, blood, urine, 
plasma, serum

Pathways: A Study of 
Breast Cancer 
Survivorship

4505 First primary invasive breast cancer 
survivors in the Kaiser Permanente 
Northern California (KPNC) system

Blood, tumor, tissue 
microarray slides

The ColoCare Study 4167 Patients with invasive colorectal cancer Blood; serum; stool; saliva
Detroit Research on 
Cancer Survivors 
(Detroit ROCS)

5560 patient; 
2780 
caregivers

Newly diagnosed lung, prostate, breast, and 
colon cancer from the Detroit area and their 
informal caregivers

Blood, saliva FFPE tumor 
tissue

The Boston Lung 
Cancer Survival Cohort

11,164 Lung cancer survivors diagnosed at the 
Dana Farber Cancer Institute or Mass 
General Hospital from 1992-present

Tumor/non-tumor tissue; 
serum; DNA and urine
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cross-sectional surveys supported by the Centers 
for Disease Control and Prevention (CDC) and 
NCI/NIH that serve as a source of information on 
specific aspects of cancer survivorship such as 
health beliefs and behaviors, healthcare utiliza-
tion patterns, communication needs, and costs of 
care. These include: the Behavioral Risk Factor 
Surveillance System (BRFSS), National Health 
Interview Survey (NHIS), Medical Expenditure 
Panel Survey Experiences (MEPS) Cancer 
Survivorship Supplement, and Health Information 
National Trends Survey (HINTS) [87–89].

BRFSS and NHIS, which serve as a source of 
population-based data on cancer prevention 
(tobacco use, nutrition, physical activity, alcohol 
use, and obesity) and early detection (mammo-
grams, Pap tests, and colorectal and prostate can-
cer screening tests), have had items added to 
better assess the cancer survivors’ experience. 
BRFSS has created the option for states to include 
the Cancer Survivorship Module, which mea-
sures follow-up care (who is providing the care 
and where), treatment plans, and pain manage-
ment. NHIS fielded a separate cancer survivor-
ship module as part of the cancer control 
supplements in both 1999 and 2010.

Analyses of these latter data found poor physi-
cal and mental health-related quality of life were 
reported by 24.5% and 10.1% of survivors respec-
tively, compared with 10.2% and 5.9% of adults 
without cancer, which represents a population of 
approximately 3.3 million and 1.4 million U.S. 
survivors with poor physical and mental health 
respectively [90]. MEPS, given to a selected 
group of prior NHIS participants, focuses on 
health care utilization and costs by asking cancer 
survivors about the financial costs of cancer, 
access to health care, ability to work and physical 
functioning, and use of prescription drugs. Using 
MEPS data, Guy and colleagues found that cancer 
survivors were more likely to have chronic condi-
tions and multiple chronic conditions than those 
without a cancer history, which in turn have impli-
cations both for financial well-being and care 
[91]. NCI’s HINTS survey, fielded annually, col-
lects nationally representative data about the 
American public’s use of and attitudes towards 
cancer-related information. HINTS data suggest 

that despite greater attention to survivorship, 
communication challenges persist. One third to 
one half of survivors report suboptimal patient- 
centered communication, particularly on such 
core functions of providers as helping to manage 
uncertainty (48%) and responding to emotions 
(49%) [92]. It is important to note that cross- 
sectional studies cannot be used to establish cau-
sality, but they do provide valuable information 
about the current landscape of survivorship.

2.4.4  SEER Based or Linked 
Platforms

National cancer registries, the cornerstone of 
cancer prevalence estimates, and a vital resource 
for clinical, demographic, and cause of death 
information on cancer survivors, can be used to 
identify participants for survivorship studies. The 
advantage of recruitment through registries (ver-
sus cancer centers or local treating facilities) is 
that it affords population-based sampling. SEER- 
generated studies have included single cancer 
populations [93, 94], multi-site samples [95, 96], 
and even age-grouped samples [97]. In principle, 
registry recruitment would also permit sampling 
by race/ethnicity, geography, and the extent of 
disease at diagnosis. Using SEER registry data, 
the Prostate Cancer Outcomes Study was among 
the first to demonstrate the long-term conse-
quences of curative therapy, and that men experi-
enced distinct patterns of bladder, bowel and 
sexual dysfunction dependent upon the type of 
treatment received [98].

In addition to serving as a potential recruitment 
platform, NCI maintains several large databases 
with linkage to SEER cancer registry data that are 
particularly relevant for survivorship research: (1) 
SEER-Medicare with detailed data about Medicare 
claims for Medicare beneficiaries with cancer, (2) 
SEER-CAHPS that links SEER data with Medicare 
Consumer Assessment of Healthcare Providers and 
Systems (CAHPS®) patient surveys, and (3) 
SEER-MHOS that provides detailed information 
about elderly persons with cancer who completed 
the Medicare Health Outcomes Survey (MHOS) 
that provides information about the health-related 
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quality of life (HRQOL) of Medicare Advantage 
Organization (MAO) enrollees.

These data sources can be used for an array of 
epidemiological and health services research 
including patterns of care studies, understanding 
Medicare beneficiaries’ experiences with their 
care, and their HRQOL across the cancer care 
continuum [25, 31, 99–101]. In a large SEER- 
MHOS study comparing function on the Short 
Form Health Survey of over 16,000 survivors of 
diverse cancers with that for over 1 million indi-
viduals without a cancer diagnosis, Kent and col-
leagues found that survivors had significantly 
worse physical health status. While mental health 
was comparable, scores for the Role-Emotional 
and Social Functioning scales were worse for 
patients with most types of cancer versus those 
without cancer [25].

2.4.5  Other Resources

Healthcare delivery systems and provider net-
works provide additional platforms for survivor-
ship science. Most contain sources of data that 
extend for long periods before, during, and after 
a cancer diagnosis that can be used to address 
studies of cancer etiology, treatment, outcomes, 
and financial costs. For example, the HMO 
Cancer Research Network (https://www.crn. 
cancer.gov/), an NCI-funded consortium of 
health care delivery sites with over 8 million 
enrollees has been used to examine surveillance, 
predictors of recurrence, healthcare delivery and 
care coordination, health care utilization and 
costs, psychosocial outcomes, cancer communi-
cation and decision making, late effects of cancer 
and its treatment, use of and adherence to adju-
vant therapies, and lifestyle and behavioral inter-
ventions following cancer treatment [102, 103]. 
Cohort studies of breast cancer survivors have 
also been recruited through the Kaiser Permanente 
provider networks in Northern California (San 
Francisco, Bay Area, Sacramento) [75, 85]. It is 
noted that healthcare provider and delivery sys-
tem platforms by definition exclude un-insured 
persons, and may not represent lower income 
populations. Further, it can be difficult to track 

over time those who change insurers or move 
locations.

In addition to helping patients, their families, 
and their caregivers navigate the cancer landscape, 
many patient advocacy groups are entering the 
research arena, encouraging the generation of 
important survivorship data by organizing net-
works of ready participants (e.g., Livestrong’s 
platform, Susan Love’s Army of Women, American 
Cancer Society’s Cancer Survivors Network) 
[104–106]. While these groups are critical to 
boosting study participation, data provided must 
be interpreted with caution as participants typi-
cally represent the most motivated patients and 
often fail to reflect the views, status or outcomes 
for the general cancer survivor population.

2.4.6  Collaborations

Because of the expense of maintaining survivor 
cohorts, growing efforts are being directed toward 
leveraging existing data wherever possible [107, 
108]. There are several resources provided by 
NCI to facilitate collaborations available online 
(https://cancercontrol.cancer.gov/ocs/resources/
researchers.html). Regardless of the study design 
used, most investigators continue to be chal-
lenged by concerns over which measures to 
include in a given study, trying simultaneously to 
balance the temptation to assess a broad spec-
trum of topics that affect cancer survivors, all 
without overburdening study participants and 
staying within realistic time and resource con-
straints [107]. The survivorship research commu-
nity has a long history of interdisciplinary 
collaboration and sharing data to augment exist-
ing resources and generate enough statistical 
power to answer important research questions, 
especially for minority populations and rarer 
cancers.

Use of validated, established measures across 
studies facilitates future data sharing by making 
data harmonization possible. Several tools now 
assist in selecting high quality and appropriate 
measures, including: the FACT set of measures 
[109]; Patient-Reported Outcomes Measurement 
Information System (PROMIS) for tools that 
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measure PROs such as pain, fatigue, physical 
functioning, emotional distress, and social role 
participation [110], Patient Reported Outcomes- 
Common Terminology Criteria for Adverse 
Events (PRO-CTCAE), a PRO measurement sys-
tem developed to characterize the frequency, 
severity and interference of 78 symptomatic 
treatment toxicities [111], and the PhenX Toolkit 
for population-based genomic studies [112].

2.5  Future Directions

Looking to the future, pursuit of initiatives in sev-
eral arenas will be necessary if we are to advance 
the epidemiology of cancer survivorship. First 
among these is the development of platforms or 
datasets that will allow us to better characterize 
the national population of cancer survivors. Our 
current inability to better describe and project the 
burden of cancer on the larger population makes 
planning for the future care of today’s and tomor-
row’s survivors a significant challenge. It also 
makes it harder to mark the progress being made 
to improve not just the length of survival, but 
importantly the quality of life and function of 
those living long term with a cancer history.

Efforts are already underway to enhance, 
through both expanded data acquisition and tar-
geted linkages, the capacity of SEER registries to 
capture more detailed information about the 
prevalent population, how they are treated and 
continue to be treated medically, where they are 
on the cancer trajectory, and how they are faring 
physically, emotionally, socially and economi-
cally. Investment in cancer survivor cohorts, 
either de novo (e.g. Childhood Cancer Survivor 
Study, Pathways study) or as follow-on subsets of 
those recruited for standard cancer epidemiologic 
(risk) cohorts (e.g., WHI) will serve as a rich 
complement to the registry data by providing 
ongoing access to survivors for assessment of 
unique survivorship outcomes (e.g., prevalence, 
patterns and persistence of fatigue, impact of sur-
vivorship on economic outcomes), and in terms 
of the latter cohorts, by enabling comparison of 
the health and function of survivors, versus their 
peers without a cancer history.

Regardless of setting, whether registry-based 
populations or cohorts, finding improved meth-
ods for addressing pre-existing and post-cancer 
incidence and impact of co-morbid illnesses must 
be pursued. At present, there is limited agreement 
about how best to approach this task [113]. Lack 
of a standard approach to measuring the presence 
and burden of co-morbidity makes it difficult to 
tease apart conditions or loss of function that may 
have pre-dated the cancer, been exacerbated by 
cancer or its treatment, are simply a function of 
aging, or as some worry is the case, may be the 
consequence of pre-mature or accelerated aging 
among survivors.

Depending on uptake of these technologies, 
and notwithstanding real issues with their 
interoperability, electronic health records could 
prove a boon to survivorship science. Searchable 
datasets with linked healthcare information on 
patients treated may prove a rich resource for 
cancer epidemiology in the future. Similarly, the 
mandate by the American College of Surgeons 
Commission on Cancer for accredited hospitals 
and centers to develop and deliver survivorship 
care plans, suggests that more detailed treatment 
exposure information and recommended care 
will be systematically documented for a growing 
population of survivors. The utility of this infor-
mation, however, will depend wholly on compli-
ance with documentation, and the type and 
quality of the data entered. For example, a simple 
yes/no response to whether a survivorship care 
plan was delivered to the patient tells us nothing 
about what may have been in this document, hap-
pened at the time of the exchange, or could be 
expected to make a difference in patient or pro-
vider behavior going forward.

Given the growing importance of post- 
treatment care for cancer survivors, attention is 
also needed to characterizing and monitoring the 
diverse pathways to recovery and their contribu-
tion to survivors’ long-term health. If we are to 
find the most efficient, effective, equitable and 
available ways to care for survivors, investment 
in efforts to define and monitor adherence to dif-
ferent models of care for populations of survivors 
will be important. Research within healthcare 
delivery systems (such as that previously funded 
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by NCI under the Cancer Research Network or 
CRN) could help advance our understanding of 
what works best, for whom, and the cost of deliv-
ery of this care. While other countries have devel-
oped risk-based algorithms for care post-treatment 
(e.g., the UK and Australian models), this has yet 
to be embraced in the U.S. However, analysis of 
data from extant integrated care provider sys-
tems, as well as that being collected in the CMS 
Oncology Care model sites, could inform our 
understanding of optimal care trajectories.

A final challenge for cancer epidemiology 
broadly is ensuring that we are learning about 
representative samples of Americans and other 
well specified groups around the world. It is clear 
that significant—and potentially growing—
health disparities in cancer survival (as noted ear-
lier) and cancer survivorship outcomes exist for 
diverse segments of the population based on race/
ethnicity, education, geography, age, sexual ori-
entation and gender identity, income and/or other 
barriers to access to quality care [114–116]. 
Documenting and tracking the experience of 
these populations within and across countries 
will be important if we are to develop and deter-
mine the effect of targeted interventions to 
address observed disparities in survivors’ 
outcomes.

Looking to the future, we would like to close 
by reflecting on a final emerging epidemiologic 
issue, often overlooked in addressing cancer sur-
vivorship, and that is the characterization and 
monitoring of the emerging population of cancer 
caregivers. Largely family members, and some-
times referred to as secondary or co-survivors, 
these individuals are included under the rubric of 
‘cancer survivor’ promulgated by the advocacy 
community (see Box 2.1). Caregivers are fre-
quently ‘in the room’ with their loved one and 
influence decisions and affect care. They provide 
vital emotional and tangible support as well as 
direct care, including oversight of medication, 
doctor’s visits, and wound care. Importantly, 
their numbers, like those for survivors, are 
growing.

The population of cancer caregivers, already 
encompassing an estimated 2.8 million individu-
als is expected to continue to grow as the number 

of survivors rises [117]. Of note, as the majority 
of caregivers are spouses, this population will 
also be older, paralleling the aging of the pro-
jected cancer survivor population. The trajectory 
of cancer caregiving is different than care for 
those without cancer. It tends to be more intense 
and episodic, and may demand greater capacity 
for medical management and decision-making 
[117]. Based on available data, the majority of 
cancer caregivers are females, many of who may 
work as well as provide caregiving to minor chil-
dren [118]. In terms of this latter, it is estimated 
that over 1.58 million U.S. cancer survivors 
reside with their minor children [119]. Cancer 
caregivers often report feeling ill-prepared for 
their roles and may neglect their own health in 
the process of caregiving [120]. Cancer can have 
a negative impact on caregiver employment and 
family finances [121]. Research also demon-
strates that the well-being of survivors and their 
caregivers often parallel one another [118, 122, 
123]. The mutuality of this relationship has led 
investigators to suggest that interventions to 
address caregiver needs may also benefit their 
care recipient [124, 125].

If we are to truly track and address the burden 
of cancer for survivors, we must include in this 
effort surveillance of the physical, psychological 
social and economic health and function, as well 
as the healthcare utilization of, the growing care-
giver population. One challenge to such an effort 
is finding reliable ways to define who constitutes 
a caregiver. Many spouses do not think of them-
selves as caregivers. For their part, survivors vary 
in who they identify as serving in this role, which 
latter may shift over time as reflecting the fluctu-
ation in needs to be met based on where a person 
is in the illness and recovery trajectory. In a rare 
attempt to document the impact of cancer on 
these secondary survivors, the American Cancer 
Society launched its cancer caregiver cohort 
in 2006 enrolling almost 900 caregivers and 
following them at 2, 5 and 8-years post-diagnosis 
of cancer in their loved one [126, 127]. The 
recently NCI funded Detroit cohort (see 
Table  2.7) includes a cohort of caregivers 
matched to its survivor sample. While valuable, 
we need to augment these resources with nationally 
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representative samples to better understand and 
track the burden of this care for caregivers them-
selves as well as the nation.

2.6  Summary

The past two decades have witnessed dramatic 
advances in the epidemiology of cancer survivor-
ship, including our understanding of who com-
prise the current population of cancer survivors, 
and how they are faring. We have tried across this 
chapter to identify a number of pathways to build 
upon what we already know, while simultane-
ously addressing important gaps in our knowl-
edge base. In terms of maturation, the field of 
cancer survivorship research is now firmly in its 
young adulthood. Moving forward, pressure will 
be on to take the lessons learned from the epide-
miology of the disease, to design, test and deliver 
interventions with the capacity to reduce current 
levels of cancer-related morbidity and pre-mature 
mortality. The ultimate goal will be to use the 
epidemiologic knowledge generated to enhance 
not simply the length of survival for those diag-
nosed, but as importantly, the quality of life of all 
cancer survivors and their caregivers.
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3.1  Introduction

“When treatment was over, I expected to be done 
with cancer. My family expected me to feel better. 
Wow, were we wrong.”
“The first time I was asked to write about the posi-
tive aspects [of the cancer experience] for 20 min-
utes, I thought, ‘Are you kidding?’ Then as I started 
thinking about it I was amazed at all of the things 
that came to mind!”
“The past year has been a roller coaster ride … 
It’s hard to express these feelings of frustration, 
sadness, anger, bitterness, and disappointment. 
I’m never feeling just right, with so many changes 
going on in my body. Every twinge or pain brings 
fear. How fragile life is. How do I move on?”
“I feel so grateful each morning to wake up in my 
bed and feel so good and alive and eager to face 
another day.”

From individuals diagnosed with cancer who 
had recently completed primary oncologic treat-
ments and were taking part in the author’s (ALS) 
research, these sentiments clearly demonstrate that 
“one size does not fit all” when it comes to the 
experience of cancer and its subsequent manage-
ment. Although heterogeneity is marked, the body 
of relevant research illuminates several themes 
related to cancer survivors’ quality of life and 

health following primary treatments for cancer. 
The primary focus of this chapter is on research 
regarding the experiences of adult cancer survi-
vors as they adapt to life following diagnosis and 
primary treatment. After a consideration of termi-
nology and the phases of cancer survivorship, this 
chapter is devoted to characterizing that literature. 
Suggestions for future research are also provided.

3.2  The Language and Nature 
of Cancer Survivorship

According to the National Cancer Institute (NCI), 
“an individual is considered a cancer survivor 
from the time of diagnosis, through the balance 
of his or her life. Family members, friends, and 
caregivers are also impacted by the survivorship 
experience and are therefore included in this defi-
nition” [1]. This expansive definition makes two 
important points. First, cancer affects not only 
individuals but also their interpersonal circles, as 
addressed by other chapters in this volume. 
Second, all phases of the cancer trajectory 
deserve public and professional attention, includ-
ing the experience of diagnosis, initial treat-
ments, the re-entry phase immediately after those 
treatments are completed, extended survivorship, 
and advanced disease.

The NCI’s definition of survivorship is not 
uniformly adopted by professionals or the public, 
however. The terms used by people to describe 
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their own status vary markedly [2]. Whereas 
some adults diagnosed with cancer proudly call 
themselves survivors (either immediately or after 
a span of time), not all choose to self-identify as 
such and some actively dislike the term, believ-
ing that it connotes cancer as an invariably trau-
matic experience, for example [3]. Still others 
who are living with advanced cancer can find the 
term unfitting and believe that it diminishes the 
gravity or chronicity of their condition. In con-
ducting research with people living with meta-
static cancer, one author (ALS) found that some 
participants had strong and varied reactions to the 
descriptors “survivor,” “Stage 4,” “advanced,” 
and “metastatic.” Clinically, listening for and 
acknowledging the preferences of individuals in 
labeling their own status conveys respect [4]. In 
this chapter, we use the term “survivor” while 
acknowledging its limitations.

We focus this chapter on the phases of the can-
cer trajectory that extend beyond the receipt of 
treatments typically intended as curative, which 
include—alone or in combination—surgery, 
radiation treatment, chemotherapy, and other bio-
logic therapies. The establishment of the National 
Coalition for Cancer Survivorship in 1986 and 
the NCI’s Office of Cancer Survivorship in 1996, 
as well as two landmark publications by the 
Institute of Medicine [5, 6], stimulated intense 
interest among scientists, clinicians, and the pub-
lic in the unique medical and psychosocial expe-
riences and needs of individuals during the 
post-treatment phases.

3.3  Phases of Cancer 
Survivorship

The often-lengthy period following primary 
oncologic treatment completion can be distin-
guished into the (1) re-entry, (2) early survivor-
ship, and (3) long-term survivorship phase, for 
which the boundaries are not sharply demarcated. 
The re-entry phase [7] often encompasses the 
year (or more) after treatment completion in 
which adults make the psychosocial transition 
from “cancer patient” to “person with a history of 
cancer.” When individuals (and their loved ones) 

are not prepared by health care professionals for 
this period, they can be surprised by their feelings 
as treatment ends. These individuals can hold 
unrealistic expectations for quick recovery [5]. In 
the words of a physician describing her own 
experience, “I thought I would feel happy about 
finally reaching the end of treatment, but instead, 
I was sobbing…Instead of [feeling] joyous, I felt 
lonely, abandoned, and terrified. This was the 
rocky beginning of cancer survivorship for me” 
[8]. The re-entry phase commonly involves a per-
ceived loss of the safety net of active treatment 
and frequent oncologic appointments, resump-
tion or revision of major life roles, a decline in 
interpersonal support, and the experience of lin-
gering or emerging effects of diagnosis and treat-
ment [5, 9]. Although the diagnostic and treatment 
phases are associated with the most serious psy-
chological impact, research suggests that a sub-
stantial minority of survivors experience an 
increase in distress during the re-entry phase [10] 
and beyond [11].

The early survivorship period extends from 
the re-entry phase through roughly 5 years after 
diagnosis. In those years, cancer and treatment- 
related physical and psychological morbidities 
tend to resolve for most survivors, although they 
can arise or persist in others. Cancer survivors 
often experience “islands” or periods of psycho-
social disruption after they have recovered from 
primary treatments [12]. In other words, for 
some, cancer survivorship can be periodically or 
persistently a challenge throughout life [11]. 
Follow-up appointments for cancer surveillance 
can prompt elevated fear of cancer recurrence. 
Additionally, the survivor might fear that any 
troubling symptom or functional decline signals 
cancer recurrence when in fact it could indicate 
the natural process of aging.

During long-term survivorship beyond 5 years 
after diagnosis, quality of life of adults on average 
is indistinguishable from that of the general popu-
lation [13–15]. Just as the 5-year post- diagnosis 
marker of survival in oncology does not guarantee 
that cancer is cured, a 5-year indicator of long-
term survivorship does not imply that psychologi-
cal or physical recovery is complete. For example, 
a population-based  longitudinal study of 1,288 
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prostate cancer patients from 6 to 12 months after 
diagnosis through 5 years demonstrated that the 
majority of men reported no significant problems 
and improvement in sexual and urinary function 
from 6 months to 5 years after diagnosis [16]. 
However, 10% and 14% of men reported inconti-
nence at 2 years and 5 years, respectively, and 
22% and 28% had erectile problems. Population-
based studies also indicate greater activity limita-
tions, poorer health status, higher medical 
expenditures, and greater indirect costs of mor-
bidities (e.g., lost productivity) in survivors’ years 
after diagnosis relative to adults with no cancer 
diagnosis [17, 18]. It is important to keep in mind 
that a minority of survivors contends with toxic 
physical and psychological effects even many 
years after diagnosis [14, 15, 19–21].

An important point is that people with cancer 
also can experience recurrence of the primary 
cancer, another primary cancer (i.e., an unrelated 
malignancy), or metastatic disease. An initial or 
later diagnosis of metastatic disease indicates 
poorer prognosis, although complete remission is 
possible in particular cancers (e.g., testicular). In 
addition, metastatic cancer is increasingly being 
considered a chronic rather than a rapidly termi-
nal disease, often spanning many years and 
involving a series of oncologic treatments.

Finally, the present characterization of the 
experience of adults who are beyond primary 
treatment completion is not meant to imply that 
ongoing therapies, such as the endocrine thera-
pies prescribed for estrogen receptor-positive 
breast cancer (e.g., tamoxifen), should be consid-
ered ancillary rather than indicated as a life- 
preserving approach. We are not aware of 
published research on whether the oncology team 
prescribing tamoxifen as an important compo-
nent of treatment from the outset of treatment 
planning or as an option presented shortly before 
it is prescribed has consequences for women’s 
perceptions of its necessity, which are known to 
influence adherence to medication regimens [22].

We recommend that researchers and clinicians 
consider the relevance of the language of cancer 
survivorship in their work with research partici-
pants and patients. It can be challenging to strike 
a balance in the use of precise language, standard 

terminology in the medical and psychosocial 
oncology literature, and terms preferred by peo-
ple living with a cancer diagnosis.

3.4  Adaptive Tasks 
Following Cancer Diagnosis 
and Treatment

Within a decade following the publication on 
Cancer Treatment and Survivorship Facts and 
Figures  2016–2017 by the American Cancer 
Society, more than 20 million people in the 
United States are expected to be living with a 
prior incident diagnosis of cancer [23]. 
Commonalities in their experience can be con-
ceptualized as the adaptive tasks of survivorship 
[24]. As displayed in Table  3.1, a first set of 
adaptive tasks pertains to the medical and physi-
cal health domains. These challenges include: 
(1) coming to understand that treatment comple-
tion often does not signify the end of physical 
morbidities; (2) finding accurate and useful 
resources for contending with symptoms; (3) 
balancing the common desire for continued 
medical care by the oncology team with the 
necessity of returning to the primary care setting 
[6]; and (4) engaging in extended cancer sur-
veillance and behaviors to lower the likelihood 
of recurrence and metastasis, such as adhering 
to endocrine therapy or recommended physical 
activity. Particularly problematic symptoms 
include the persistent fatigue reported by one-
quarter to one-third of survivors through 10 
years after cancer diagnosis [25] and the 
15–25% rate of cognitive problems associated 
with chemotherapy or brain irradiation in the re-
entry and early survivorship periods, which can 
persist over the longer term [26].

Managing psychological consequences is a 
second adaptive task that often extends into re- 
entry and extended survivorship. It is not uncom-
mon for the psychological impact to become 
manifest once the acute phases of diagnosis and 
the most demanding treatments, which can com-
mand the entirety of one’s physical and psychic 
energy, are completed. Meta-analytic findings 
demonstrate that the prevalence of depression is 
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highest during treatment relative to the first year 
after diagnosis and thereafter [27]. Although a 
diagnosis of cancer certainly can provoke anxi-
ety, cancer-related post-traumatic stress disorder 

(PTSD), as assessed via diagnostic interview or 
validated questionnaire, typically is evident in 
less than 10% of adult cancer survivors after 
treatment completion, and it decreases over time 
(e.g., [28]). Specific fears regarding the potential 
for cancer recurrence are among the most com-
monly experienced psychological sequelae [29] 
and are related to survivors’ higher use of medi-
cal services [30]. In a systematic review, research-
ers found that most long-term survivors 
experience modest to moderate levels of fear of 
recurrence [31].

Attending to practical concerns is a third 
adaptive task after treatment completion. For 
example, interviews with survivors one to 5 years 
after diagnosis indicated that 39% of women and 
41% of men stopped working during treatment 
[32]. The large majority returned to work during 
the re-entry phase, and the projected rate of return 
to employment at 4 years was 84%. However, 
21% of women and 16% of men reported cancer- 
related limitations in the ability to work. Nearly 
one-third of survivors reported cancer-related 
financial problems in a population-based study, 
and they were more likely than survivors without 
financial concerns to forego or delay recom-
mended medical care, including mental health 
care [33].

A fourth adaptive task involves addressing 
existential questions regarding the meaning of 
the cancer experience in the context of the survi-
vor’s life. The majority of survivors of various 
cancers report finding some benefit in their expe-
rience (also studied as “posttraumatic growth” 
[34]; see [35–37] for reviews). Major domains of 
perceived benefit include deepened interpersonal 
relationships, increased commitment to life pri-
orities, heightened appreciation for life, aug-
mented self-regard, enhanced spirituality, and 
increased attention to health behaviors. 
Longitudinal research suggests that finding ben-
efit in the cancer experience increases from the 
diagnostic and treatment phase through re-entry 
and early survivorship [38, 39]. Long-term survi-
vors also report benefit [40, 41], although finding 
benefit may decrease years after treatment com-
pletion [42]. Research indicates that promoting 
cancer-related benefit finding through writing 

Table 3.1 Adaptive tasks following cancer diagnosis and 
treatment

Domain Examples and descriptions
Physical/
Medical

• Coming to understand that 
treatment completion often does 
not signify the end of physical 
morbidities

• Finding accurate and helpful 
resources for managing ongoing 
physical symptoms (e.g., 
neuropathy, pain, fatigue)

• Navigating the desire for 
continued medical care by the 
oncology team with the need to 
return to the primary care setting

• Engaging in extended cancer 
surveillance and behaviors 
directed toward lowering the 
likelihood of recurrence and 
metastasis (e.g., physical activity, 
adherence to endocrine therapy for 
breast cancer)

Psychological • Managing psychological 
consequences (e.g., depressive 
symptoms) of the cancer 
experience through cognitive (e.g., 
reappraisal), emotional (e.g., 
expression of feelings) and 
behavioral (e.g., progressive 
muscle relaxation) strategies

• Seeking mental health services
• Addressing fears of cancer 

recurrence or metastasis
Practical/
Vocational/
Financial

• Deciding if and/or in what 
capacity one will return to work

• Managing financial consequences 
of cancer and its treatment

Existential/
Spiritual

• Addressing existential questions 
about the meaning or significance 
of the cancer experience in the 
context of the survivor’s life

• Finding benefit (e.g., strengthened 
interpersonal relationships, 
deepened purpose in life) in the 
cancer experience

Interpersonal • Navigating declines in support 
provided by the social network 
and medical team

• Managing expectations from 
friends and family for the cancer 
survivor to resume all prior roles 
and responsibilities rapidly
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can boost positive psychological and physical 
health-related outcomes after treatment comple-
tion [43], and a group-based psychotherapeutic 
intervention protocol is being tested to promote 
benefit finding among breast cancer patients 
varying in time elapsed since diagnosis [44].

Finally, another set of adaptive tasks pertains 
to negotiating interpersonal relationships. The 
declines in support provided by the medical 
team, family, friends and co-workers that can 
accompany the completion of oncologic treat-
ment can be difficult, particularly in survivors 
who encounter lingering or emerging cancer-
related problems. Familial expectations for life 
to return rapidly to normal and for the cancer 
survivor to resume all prior responsibilities and 
roles also can weigh heavily on the survivor. 
Relationships with friends change. Following 
cancer treatment, survivors may revise their pri-
orities to concentrate on relationships that are 
the most meaningful.

In summary, adaptive tasks of cancer survi-
vorship can span nearly every facet of the lives 
of people living with the diagnosis. Effective 
management of cancer’s multiple demands and 
the ability to derive benefit from the experience 
are evident in most survivors. Problems of sur-
vivorship improve or resolve during re-entry 
and early survivorship in most but not all cases. 
Factors relevant to resolution or exacerbation 
of problems are addressed in the next section. 
This chapter and others in this handbook 
review many of the adaptive challenges in 
greater detail.

3.5  Sociodemographic Factors 
Associated with Adjustment

As summarized in Table  3.2, several sociode-
mographic characteristics have been investi-
gated with regard to their associations with 
adjustment to cancer. In the following section, 
we provide an overview of the factors that have 

Table 3.2 Correlates of favorable adjustment to cancer

Characteristic Relationship to adjustment
Younger age • Greater difficulty with 

social role conflict and 
returning to work

• Higher psychological 
distress

• More concerns about 
reproductive health, 
sleep difficulties, and 
financial problems

Older age • Worse physical quality 
of life

• More functional 
difficulties

African American race or 
Hispanic ethnicity (vs. 
non-Hispanic White)

• Poorer global quality of 
life

• Higher psychological 
distress

• Poorer patient-provider 
communication

Female gender (vs. male) • Higher psychological 
distress

Lower socioeconomic 
status

• Poorer global, 
psychological, and 
physical quality of life

Higher social support • Higher global, 
psychological, and 
physical quality of life

• Greater ability to find 
benefit from the cancer 
experience

Greater social isolation • Poorer global, 
psychological, and 
physical quality of life

• More social role 
disruption, pain, fatigue

• Higher depressive 
symptoms

More social constraints • More intrusive thoughts
• Poorer physical 

functioning
• More avoidance-oriented 

coping
• Poorer spousal 

communication
• Higher negative affect 

and psychological 
distress

Higher stigma • Higher psychological 
distress

• Higher depressive 
symptoms

(continued)
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garnered considerable attention, noting that the 
intersectionality or combination of these fac-
tors in their influence on adjustment in cancer 
survivors is understudied [45]. These factors 

can be readily assessed and can help medical 
professionals identify who may need support-
ive care (e.g., referral to a psychologist on the 
medical team).

3.5.1  Age

Many researchers have examined whether age at 
diagnosis relates to adjustment for survivors of 
adult cancers. In one study of more than 10,000 
cancer patients, younger age at diagnosis was 
associated with poorer psychological adjust-
ment across most cancer types (e.g., breast, 
bone, head and neck [46]). There was no signifi-
cant relationship between age and adjustment 
for those with poor-prognosis cancers, likely 
because distress was universally high among 
these patient groups [46]. The relationship 
between younger age and greater distress is 
documented most consistently among breast 
cancer survivors. For example, a review of 42 
studies specifically examining psychological 
distress in breast cancer survivors indicated that 
younger age was associated significantly with 
greater distress [47]. Additionally, a systematic 
review of 28 studies showed that younger breast 
cancer patients (<50 years of age), compared to 
older patients, reported more depressive symp-
toms and more concerns about menopause, 
menopausal symptoms, and infertility [48].

The relationship between age and other indi-
cators of quality of life, however, is less clear. 
Systematic reviews indicate that age is inconsis-
tently related to poorer overall health-related 
quality of life among colorectal cancer [49] and 
melanoma survivors [50]. Studies in which spe-
cific domains of quality of life are analyzed as 
separate outcomes do reveal several significant 
relationships. For example, in a sample of more 
than 6,000 patients across several cancer types, 
older age was related to more problems with 
physical functioning, constipation, and appetite 
loss, whereas younger age was associated with 
more financial problems, insomnia, and prob-
lems with social and role functioning [51]. Older 
cancer survivors have more medical comorbidi-
ties than their younger counterparts and face 

Table 3.2 (continued)

Characteristic Relationship to adjustment
Higher neuroticism • More anxiety

• Higher depressive 
symptoms

• Poorer global, 
psychological, and 
physical quality of life

Higher optimism • Better global quality of 
life

• Better cognitive 
functioning

• Greater use of approach- 
oriented coping

• Higher coping flexibility
• Higher perceived social 

support
• Less pain
• Lower psychological 

distress
Greater use of approach- 
oriented coping strategies

• Higher positive affect
• Better physical and 

psychological quality of 
life

• Higher perceived social 
support

• Higher vitality
• Fewer medical 

appointments for 
cancer-related 
morbidities

• Greater ability to find 
benefit from the cancer 
experience

Greater use of avoidant- 
oriented coping strategies

• Higher intrusive 
thoughts

• Poorer psychological 
and physical quality of 
life

• Higher physical 
symptom bother

Higher sense of meaning 
and purpose

• Less psychological 
distress

• Better global, 
psychological, and 
physical quality of life

Higher spiritual 
well-being

• Greater ability to find 
benefit from the cancer 
experience

Note: The relationships displayed in this table provide an 
overview of empirical findings but do not represent a com-
prehensive or systematic review
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associated challenges to physical adjustment, 
perhaps compounded by cancer diagnosis and 
treatment. By contrast, younger cancer survivors 
likely experience greater difficulty in social and 
family roles, such as raising children, returning 
to work, and being concerned about reproductive 
health (e.g., early menopause for women, impo-
tence for men). Therefore, examining age as a 
predictor of global quality of life may obscure 
important age- related differences within specific 
quality of life domains. Additionally, the type of 
cancer and oncologic treatment received likely 
influences associations between age and adjust-
ment. For example, individuals with poor-prog-
nosis cancers may experience relatively high 
levels of distress regardless of age [46]. The dis-
tinct experiences of older and younger cancer 
survivors should be examined in greater depth, 
both to reveal the underlying processes linking 
age to poorer outcomes and to develop targeted 
and maximally effective supportive care efforts.

3.5.2  Race/Ethnicity

Considerable research demonstrates that African 
American and Hispanic/Latino cancer survivors, 
compared to their non-Hispanic white counter-
parts, experience poorer quality of life and more 
psychological distress [47, 52–54]. Several stud-
ies indicate that Black and Hispanic/Latino, 
compared to non-Hispanic white cancer patients, 
evidence lower health literacy [55, 56], report 
less trust in the medical system [57, 58], and 
report worse patient-provider communication 
[59, 60]. These factors, which perhaps have 
socio-structural roots, contribute to racial and 
ethnic differences in stage of presentation for 
cancer screening [55] and may also explain, in 
part, differences in adjustment. One study indi-
cated that African American, compared to non- 
Hispanic white, women experienced longer 
diagnostic and treatment delays for breast cancer 
[61], which may explain in part the racial/ethnic 
disparity in mortality rates for breast cancer sur-
vivors. It is also notable that African American 
and Hispanic/Latino, compared to non-Hispanic 
white, cancer survivors are more likely to cope 
through turning to religion [62, 63], and some 

report that the cancer experience has strength-
ened their faith [64]. Additionally, studies indi-
cate that spiritual coping can confer health 
benefits for Black and Hispanic/Latino cancer 
patients [65]. Finally, relationships of race and 
ethnicity with adjustment to cancer are often 
intertwined with socioeconomic status (SES). 
Statistically, researchers can control for SES to 
examine unique contributions of race and ethnic-
ity, but doing so can limit findings’ ecological 
validity. Rather than investigating them in isola-
tion, researchers investigating the relationships 
of race, ethnicity, SES and other characteristics 
such as gender on adjustment, may unveil inter-
sectional influences on health outcomes [66].

Additional research identifying factors that 
protect against negative outcomes is needed. It is 
important to consider the potentially unique 
strengths and needs of racial and ethnic minority 
populations and to produce a more comprehen-
sive portrait of how cultural influences are related 
to adjustment in the cancer context. Culturally- 
competent interventions that harness effective 
processes to promote psychosocial equity also 
are warranted.

3.5.3  Gender-related Processes

Theory and evidence suggest that gender-related 
processes are influential in the course of adjust-
ment to cancer [45, 67]. In the general popula-
tion, women perceive their health to be poorer 
than do men [68]. Among cancer patients and 
caregivers, women report higher distress regard-
less of whether they are the affected patient or the 
caregiver [69].

Most research in psychosocial oncology has 
focused on breast and prostate cancer, which are 
the most frequently diagnosed cancers in women 
and men [70], precluding direct gender-related 
comparisons. Reviews of psychosocial adjustment 
to other cancers, however, provide additional 
insight. In melanoma survivors, women reported 
lower psychological (but not physical) quality of 
life than men [50], and the evidence is inconsistent 
regarding gender differences in overall quality of 
life in colorectal cancer patients [49]. Additionally, 
women, compared to men, with Hodgkin lym-

3 Adjustment to Life as a Cancer Survivor



36

phoma reported worse sexual functioning [71], as 
well as more psychological distress and poorer 
quality of life [72].

Overall, findings suggest that women report 
poorer adjustment during cancer treatment and 
following treatment completion, particularly in 
the psychological domain. Gender roles (e.g., 
women socialized towards helping others, incor-
poration of societal attitudes about femininity) 
and gender-linked traits (e.g., agency or “focus on 
the self and separation”, communion or “focus on 
others and connection”) [71, p.131] can influence 
observed gender differences in adjustment to can-
cer [73, 74]. For example, women (and men) who 
strongly prioritize caring for others over self-care 
might be particularly likely to experience fatigue 
during arduous treatments. Whether cancer-
related burdens amplify the gender differences in 
psychological functioning that are seen in the 
general population is not clear. Future research 
should examine gender roles and gender-linked 
processes as factors that explain group- based gen-
der differences in adjustment to cancer.

3.5.4  Socioeconomic Status

Low SES (indicated by income, employment, 
education, or a combination) is consistently 
linked with poorer adjustment to cancer [75, 
76]. In the general population and in cancer 
survivors, low SES is related to poorer adjust-
ment through several direct and indirect path-
ways, including risky environmental factors 
(e.g., noise disruption preventing restful sleep, 
crime), lower psychological resources (e.g., 
optimism), restricted access to high-quality 
health care or adequate insurance coverage, 
and more frequent exposure to stressful events 
[49, 77–79]. Cancer survivors also can face 
risks of unemployment [80], and they report 
more days lost from work [81] than the general 
population, which can contribute to downward 
mobility. Future research should investigate 
whether coordinated care interventions and 
other efforts that reduce financial and/or trans-
portation burden can reduce SES-related dis-
parities in adjustment to cancer.

3.6  Interpersonal Influences 
on Adjustment

There are many social influences on psychologi-
cal adjustment to cancer [45, 82]. Social relation-
ships are helpful, supportive, and a source of 
comfort in some instances and sources of stress 
in others. In this section, we focus on social sup-
port as a potentially positive influence and on iso-
lation, social constraint, and stigma as potentially 
negative influences on psychosocial adjustment.

3.6.1  Social Support

Social support is comprised in part from the 
structural aspects of one’s social network as 
well as the perceived availability of emotional, 
instrumental, or informational resources [83]. 
Robust relationships between social support and 
health have been demonstrated in the general 
population [83–85]. Social support is theorized 
to influence health by buffering threat-related 
illness appraisals, encouraging healthy behav-
iors, and attenuating physiological reactivity to 
stress [83]. For example, cancer survivors may 
worry less about their cancer if they are able to 
share their concerns with loved ones who 
respond empathetically.

Consistent evidence indicates that cancer sur-
vivors’ perceptions of greater social and emo-
tional support are related to favorable 
psychological and physical adjustment [82, 86, 
87]. For example, perceived social support longi-
tudinally predicted higher overall quality of life 
among breast cancer survivors between 6 and 10 
years following treatment completion [88]. 
Social support can improve or worsen during the 
course of cancer survivorship [89], with some 
evidence suggesting that social support declines 
after treatment completion [90]. Longitudinal 
research is needed to characterize psychosocial 
predictors that bolster social support for those 
most in need. With regard to clinical applications, 
oncology team members should assess the avail-
ability and effectiveness of survivors’ social sup-
port. For example, a physician might ask how 
family and friends could help a breast cancer 
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 survivor adhere to an endocrine therapy regimen; 
at the same time, the medical team could devote 
particular attention to survivors who have little 
support from others.

3.6.2  Social Isolation

Isolation may be assessed through reports of life-
style (e.g., being unmarried, living alone, having 
few social contacts) or patient-reported percep-
tions of isolation (i.e., loneliness). Meta-analytic 
findings indicate that both objective and perceived 
isolation predict mortality in the general popula-
tion [91], statistically controlling for a number of 
other links to mortality. In one study, occupying a 
fewer number of social roles prior to a breast can-
cer diagnosis longitudinally predicted poorer 
quality of life, less vitality, worse physical func-
tion, and more social role disruption between 2 
and 6 years later, over and above medical treat-
ment and tumor characteristics [92]. Feelings of 
loneliness also are consistently related to poorer 
psychological functioning in cancer survivors 
generally [93] and are associated with pain, 
depressive symptoms, fatigue, and dysregulated 
immune function among breast cancer survivors 
[94]. Social isolation likely confers risk through 
behavioral, cognitive, and physiological pathways 
[83]. For example, a socially isolated cancer sur-
vivor who has persistent fatigue might have trou-
ble completing role responsibilities, whereas 
someone with supportive friends may be able to 
rely on them to share responsibility for tasks.

3.6.3  Social Constraints

Several studies address the ways in which unsup-
portive social interactions confer risk for poor 
adjustment to cancer. Social constraint, defined 
as interactions that prevent the individual with 
cancer from discussing the illness or expressing 
cancer-related thoughts and feelings [95], is one 
such unsupportive interaction that can relate to 
maladjustment to cancer both during and follow-
ing treatment completion. For example, prostate 
cancer survivors who felt socially constrained 

(e.g., being ignored or excluded from one’s social 
network when seeking support), compared to 
unconstrained survivors, evidenced the strongest 
relationship between cancer-related intrusive 
thoughts (e.g., unwanted thoughts about possible 
recurrence) and poor psychological quality of 
life. Constraints were associated with a greater 
use of avoidant coping strategies (e.g., trying to 
avoid cancer-related thoughts and feelings), 
which in turn predicted poorer psychological out-
comes [95]. Constraints are also related to more 
negative affect, lower well-being, and poorer 
spousal communication among breast and lung 
cancer patients [96, 97]. Feeling constrained in 
the ability to process and express cancer-related 
thoughts and feelings is posited to prompt survi-
vors’ negative illness perceptions and unhelpful 
coping strategies, which in turn confer risk for 
poor adjustment [98].

3.6.4  Stigma

Social stigma can influence illness-related adjust-
ment when a person with a chronic disease per-
ceives and/or internalizes negative societal 
attitudes toward their disease. Broadly, stigma is 
associated with adverse mental and physical 
health outcomes in the general population (for 
meta-analyses [99, 100]). Lung cancer survivors 
report frequent experiences of perceived stigma 
and high levels of internalized stigma [101, 102], 
which is linked to the perception that lung cancer 
via smoking behavior is a self-inflicted disease 
[103]. Lung cancer patients are more likely to 
blame themselves for their cancer and endorse 
personal causal attributions about their illness 
(e.g., beliefs that one’s past behavior, such as 
smoking, caused the cancer), compared to breast 
and prostate cancer survivors; furthermore, 
stigma is more strongly related to psychological 
distress among lung, compared to breast or pros-
tate, cancer survivors [104]. Stigma may confer 
risk for poor adjustment by prompting feelings of 
blame or regret [105], hindering health care utili-
zation [106], and interfering with medical adher-
ence [107]. Additional research should consider 
how cultural beliefs influence the experience of 
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stigma associated with cancer [108] and investi-
gate how stigma longitudinally predicts psycho-
logical and physical adjustment following 
treatment completion in order to inform support-
ive care efforts that alleviate stigma and promote 
favorable adjustment to cancer.

3.7  Intrapersonal Influences 
on Adjustment

Several dispositional factors are influential in 
adjustment to cancer. Individual difference fac-
tors (e.g., personality attributes), the ways in 
which individuals cope with stressors, and spiri-
tual or religious beliefs have important roles in 
psychological and physical adjustment. In the 
following section, three major psychosocial fac-
tors including: (1) personality attributes (i.e., 
neuroticism, optimism), (2) major domains of 
coping strategies (i.e., approach-oriented, 
avoidance- oriented), and (3) spirituality/religion 
are discussed. Each area is supported by evidence 
related to short and longer-term adjustment to the 
diagnosis and/or treatment of cancer.

3.7.1  Neuroticism

Neuroticism, the tendency to worry and experi-
ence negative affect, is associated with depression 
and distress in the general population [109, 110]. 
Neuroticism is also related to poorer quality of 
life, anxiety, and depressive symptoms among 
breast, lung, prostate, and colorectal cancer 
patients [111, 112]. Relationships between neu-
roticism and cancer-related physical morbidity 
also are apparent in long-term cancer survivors 
[113]. Several studies indicate that neuroticism 
may function as a vulnerability factor lowering 
the threshold for the development of depression 
following a cancer diagnosis [114]. A notable lon-
gitudinal study demonstrated that higher neuroti-
cism at biopsy predicted greater psychological 
distress 2 years later among breast cancer survi-
vors [115]. Although presumed relatively stable, 
neuroticism can in fact change over time follow-

ing cancer treatment completion [116], and psy-
chosocial interventions that address cancer-related 
anxiety or fear of recurrence [117] may be benefi-
cial for reducing the impact of neuroticism on 
psychological maladjustment.

3.7.2  Optimism

Optimism is defined as holding a generalized 
view that positive outcomes are likely and is con-
sistently associated with positive physical and 
psychological health in adults with or without 
cancer [49, 118–120]. Optimism at the time of 
cancer diagnosis prospectively predicts decreased 
distress and improved quality of life up to 1 year 
later [121, 122]. Optimism also longitudinally 
predicts better cognitive functioning, less pain, 
and better quality of life for head and neck cancer 
survivors 3 months following treatment comple-
tion [123] as well as less distress among early-
stage breast cancer survivors across 12 months 
after treatment completion [124].

Optimism theoretically and empirically is 
positively related to adaptive, approach-oriented 
coping strategies and negatively related to avoid-
ance [125]. Higher perceived emotional social 
support [124] as well as greater use of approach- 
oriented coping strategies (e.g., active accep-
tance; [121]) and lower use of avoidance-oriented 
coping (e.g., behavioral disengagement [121]) 
have been shown to explain, in part, the relation-
ship between optimism and distress in breast can-
cer survivors. Research also indicates that 
individuals high in optimism evidence coping 
flexibility, or the ability to adjust coping efforts 
based on the actual demands of the stressor. 
Optimism may also be related to asking for help 
from others and drawing on available social sup-
port [126].

The physiological mechanisms of optimism 
continue to be investigated. Some studies indi-
cate that greater optimism is related to compro-
mised immune function in the face of 
uncontrollable stress and is associated with more 
competent immune function when stressors are 
controllable and brief [127]. In the case of 
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 uncontrollable stress, greater optimism may be 
related to compromised physiological function-
ing because an optimistic, positive expectation is 
not realized, which then prompts feelings of dis-
appointment [127]. In addition to studies of how 
optimism influences psychological and physical 
health, more research is needed to identify for 
whom and under what conditions optimism pre-
dicts favorable adjustment.

3.7.3  Approach-Oriented Coping

Stress and coping theory posits that adjusting to 
stressful experiences involves appraisal processes 
and coping efforts [128]. Broadly, coping can be 
categorized into the domains of approach- 
oriented and avoidance-oriented processes [129]. 
Approach-oriented coping entails efforts to 
directly confront or deal with the stressor and/or 
stressor-related emotions and includes such strat-
egies as problem solving, positive reappraisal, 
cognitive processing, active acceptance, emo-
tional processing, and emotional expression [130, 
131].

Approach-oriented coping is generally related 
to favorable adjustment to cancer [132, 133]. For 
example, cancer-related active acceptance and 
positive reinterpretation (e.g., trying to grow as a 
result of or learning something from the cancer 
experience) predicted better psychological 
adjustment across 1 year following surgical treat-
ment for breast cancer [134]. A longitudinal 
study of prostate cancer patients demonstrated 
that emotional expression prior to surgery facili-
tated cognitive processing of the stressor, which 
in turn predicted favorable psychological adjust-
ment following treatment completion [135]. 
Processing and expressing emotions (i.e., coping 
through emotional approach; [136]) longitudi-
nally predicts increased vigor and post-traumatic 
growth as well as declining distress among post- 
treatment breast cancer survivors [137]. Of note, 
among male cancer survivors, emotionally 
expressive coping was related to poorer adjust-
ment in those with social constraints [138], indi-
cating that the social context and individual 
difference factors influence the adaptive effects 

of coping strategies on adjustment [139]. Greater 
use of approach-oriented coping strategies likely 
promotes positive adjustment through both intra-
personal and interpersonal processes. Specifically, 
approach-oriented coping strategies are theorized 
to facilitate goal engagement [140], allow for 
prolonged exposure to the stressor [141] which 
over time can attenuate negative emotional 
responses, and promote recruitment of social 
support resources [142].

3.7.4  Avoidance-Oriented Coping

Efforts to disengage and escape from a major 
life-threatening stressor or its related emotions 
are considered to be avoidance-coping strategies 
(e.g., denial, coping through substance use, 
behavioral and mental disengagement). Cross- 
sectional and longitudinal research provides 
robust evidence that coping through avoidance 
predicts poorer adjustment to cancer [49, 132, 
133, 143]. Most studies to date, however, investi-
gate the relationships of avoidance with adjust-
ment during active treatment or among newly 
diagnosed patients [144–146]. In a study of 
longer- term breast cancer survivors, avoidance- 
oriented coping at 6 months post-treatment longi-
tudinally predicted poorer psychological 
adjustment 3 years later [147]. Coping through 
avoidance may contribute to poor physical and 
psychological adjustment through nonadherence 
to prescribed regimens, delay in seeking medical 
attention for physical symptoms, and increased 
frequency of cancer-related intrusive thoughts 
[145, 148].

3.7.5  Spirituality and Religious 
Beliefs

Following cancer diagnosis and treatment, many 
adults report finding strength in their spiritual or 
religious beliefs. Researchers have distinguished 
between existential (e.g., meaning and purpose in 
life, sense of peace) and religious (e.g., faith in a 
higher power) aspects of spirituality [149]. 
Overall, higher levels of spirituality are  associated 
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with better psychological and physical health 
outcomes for cancer patients [49, 150, 151]. 
Studies have consistently found that facets of 
existential spirituality, compared to faith and reli-
gious spirituality, are more robustly linked to 
positive adjustment among breast [53], colorectal 
[152], and mixed cancer survivor samples [149]. 
Furthermore, one study of cancer survivors after 
treatment demonstrated that the relationship 
between higher religiosity and better quality of 
life was fully explained by a sense of meaning 
and purpose in life [149].

Cancer survivors with a greater sense of mean-
ing and purpose in life may be more optimistic 
and use approach-oriented coping strategies such 
as active acceptance, which may in turn promote 
positive adjustment. Additionally, stronger reli-
gious beliefs may be associated with social sup-
port from one’s faith-based community as well as 
active acceptance, which may facilitate favorable 
adjustment. Few studies have investigated 
whether intrapersonal and interpersonal factors 
predict changes in spirituality or the links of spir-
ituality with associated appraisals and coping 
behaviors. Such investigations would be impor-
tant for identifying modifiable psychosocial fac-
tors that could be harnessed through intervention 
to promote health and well-being via spiritual 
pathways. In some cases, it may be beneficial for 
medical providers to provide a referral to spiri-
tual counselors to help cancer survivors address 
existential concerns.

3.8  Enhancing Adjustment 
Among Survivors

Numerous randomized controlled trials (RCTs) 
of psychosocial interventions have been con-
ducted for people living with cancer. Multiple 
intervention approaches have been tested, includ-
ing cognitive-behavioral therapy (CBT; [153]), 
mindfulness-based interventions [154, 155], 
relaxation training [156], psychoeducation [157–
159], coping skills training [43, 160], and cou-
ples counseling [161]. There is considerable 
variability in the types of outcome variables 
examined within each trial, including psycholog-

ical, physical, behavioral, physiological, and dis-
ease outcomes. Reviews of the literature indicate 
that psychosocial interventions are generally 
more effective when trial participants are selected 
because they surpassed a threshold for severity 
on the outcome of interest [162, 163]. Although 
information on these interventions is covered 
elsewhere in this textbook, it is important to note 
that much of the research focused on promoting 
adjustment to cancer survivors is dedicated to 
those in the early survivorship phase. There is a 
wide array of evidence-based psychosocial inter-
ventions (e.g., Cognitive Behavioral Stress 
Management; [164]) for promoting health and 
well-being for cancer survivors during and imme-
diately after treatment.

In contrast, few interventions target cancer 
survivors who are several years beyond treatment 
completion. One such trial focused on reducing 
uncertainty and fear about cancer recurrence 
among breast cancer survivors who were between 
5 and 9 years post-treatment completion [160]. 
Findings indicated that the intervention, relative 
to a standard care control condition, improved 
coping skills (e.g., cognitive reframing), which 
are theorized to reduce fear of recurrence. RCTs 
that target fear of dying [117] or recurrence [165] 
among long-term survivors are gaining attention; 
however, additional theoretically-grounded inter-
ventions are needed to target the needs of long- 
term survivors. Further, few psychosocial 
interventions are delivered to adults contending 
with poor-prognosis cancers (e.g., lung cancer, 
pancreatic cancer), and interventions for colorec-
tal cancer patients largely produce small or null 
effects on health outcomes [166]. It is essential to 
maximize the effectiveness of psychosocial inter-
ventions to promote health and well-being among 
underserved and understudied groups.

Strikingly, relatively few psychosocial inter-
ventions for cancer survivors directly test mecha-
nisms of change, which are important to 
understand in order to enhance the effectiveness 
of existing and future interventions. A review of 
the literature indicated four classes of mediators 
of effects of interventions for cancer survivors: 
(1) altered cognitions (e.g., expectancies), (2) 
self-efficacy for using skills that were taught by 
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the intervention, (3) protective psychosocial fac-
tors (e.g., self-esteem), and (4) cancer-related 
psychological and physical symptoms [167]. 
Future psychosocial interventions that target 
these mechanisms may be most beneficial for 
long-term cancer survivors’ health and 
well-being.

3.9  Future Directions

As advances in medical treatment continue, 
research is essential for understanding and 
enhancing quality of life following treatment 
completion, and evidence-based supportive care 
is needed to maximize health and well-being for 
this growing population. Supportive care needs 
assessment can aid in identifying the concerns of 
cancer survivors; as such, it is important for 
oncology teams to prospectively screen for 
depression and anxiety [168] and assess needs, 
including those in the psychological and health 
information domains [169]. Additionally, oncol-
ogy practices can offer routine distress screen-
ings [170], and medical care teams can include 
mental health professionals (e.g., psychologists, 
clinical social workers) to reduce distress and 
promote well-being. Importantly, some cancer 
survivors benefit from ongoing support after 
oncologic treatment completion [171]. 
Accordingly, supportive care services should be 
offered to survivors at multiple points of the can-
cer care trajectory, including long-term 
survivorship.

Although improving recently, prior research 
on cancer survivorship has been conducted pri-
marily with non-Latina white, highly educated 
early-stage breast and prostate cancer patients. 
Dedicated research that aims to understand health 
and quality of life as well as their predictors for 
historically marginalized populations (e.g., 
racial/ethnic minorities) remains a priority [172, 
173]. Hispanic and African-American, compared 
to non-Hispanic white, long-term cancer survi-
vors evidence more clinical and behavioral risk 
factors for morbidity [174], and the psychosocial 
needs of racial/ethnic minority, long-term cancer 
survivors are unknown. More research is needed 

to assess and address the distinct needs of racial/
ethnic minority cancer survivors, and primary 
care physicians and oncologic medical teams 
should work collaboratively to deliver coordi-
nated care [6, 175] that addresses behavioral and 
psychological health to promote positive adjust-
ment for underserved cancer survivors.

Examination is warranted of the mechanisms 
through which the factors of race, ethnicity, age, 
SES, and gender are related to adjustment, 
beyond solely identifying group differences. In 
future research, psychosocial (e.g., gender roles) 
and environmental factors (e.g., health care 
access) should be measured and tested as explan-
atory factors for differences in adjustment as a 
function of race, ethnicity, age, SES, and gender. 
Additionally, supportive care efforts may be 
maximally effective when tailored to survivors’ 
needs, which may vary significantly as a function 
of these psychosocial and environmental factors.

Cancer detection rates are improving, onco-
logic treatments for some cancers are advancing 
[176], and the American population is aging 
[177]. These factors contribute to the substantial 
projected increase in the number of adults living 
with a history of cancer. Continued research is 
warranted to represent the heterogeneous nature 
of the experience of survivorship, interrogate 
contributors to favorable outcomes during the re- 
entry phase and beyond, and develop and dis-
seminate effective interventions. Particular 
attention is needed to under-represented groups, 
survivors diagnosed with traditionally understud-
ied cancers (e.g., lung cancer, pancreatic cancer), 
and those aged 65 years or older contending with 
multiple comorbidities [6]. An IOM report [178] 
detailed a number of existing psychosocial 
resources for cancer survivors, but emphasized 
the widespread lack of attention to survivors’ 
needs and the failure of oncology teams to pro-
vide referrals to effective resources. Referral and 
access to evidence-supported resources is vitally 
important for cancer survivors across the entire 
cancer trajectory.
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4.1  Introduction

Since the publication of the landmark Institute of 
Medicine (IOM) report in 2005, cancer survivor-
ship has been increasingly recognized as “a dis-
tinct phase of cancer care” [1]. Until that time, 
cancer survivorship had been relatively neglected 
in clinical practice, advocacy, and research. By 
virtue of their sheer numbers and the expected 
rate of growth of this population, estimated to be 
over 20 million by 2062 [2], the quality of the 

medical care cancer survivors receive is an 
increasingly important public health issue.

The IOM report set the stage to address this gap 
by defining and highlighting a constellation of long-
term and late effects that result from having cancer 
treatment, issues around surveillance for and pre-
vention of recurrence and second cancers, long-
term and late effects of treatment, psychological 
sequelae, and social concerns regarding employ-
ment and health insurance. For the purposes of this 
chapter, we will limit the discussion to those aspects 
of care relevant to the patient who has completed 
primary therapy for cancer and is free of disease, no 
matter how soon after completion of treatment.

The specific problems survivors encounter may 
vary widely from person to person. It has been esti-
mated that the average number of comorbid condi-
tions among cancer survivors is five [3]. As a result, it 
is challenging to define exactly what quality medical 
care is for a typical survivor. Rather, quality survivor 
care is rooted in patients having a plan for survivor-
ship. Knowing what was done, what will be done and 
who will do it is in many ways more important than 
the specifics of the recommended plan. This chapter 
will give an overview of the medical issues adult sur-
vivors of cancer may have to deal with as a result of 
their disease and/or its treatment and will discuss the 
elements of quality survivor care, organized around 
the IOM’s recommended “survivorship care plan” 
(Table 4.1). Though now over a decade old, the 
IOM report  recommendations remain relevant to 
the provision of quality cancer survivorship care.
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4.2  Managing the Transition 
from Cancer Patient 
to Cancer Survivor

The first step in managing a successful transition 
from cancer patient to cancer survivor is to ensure 
that the patient and all involved providers know 
key aspects of the patient’s diagnosis, treatments 
received, and plan going forward. The goal is to 
optimize both the continuity and coordination of 

care. With the increasing complexity of cancer 
treatments, patients generally require treatment 
from multiple providers: surgeons, medical 
oncologists, radiation oncologists, nutritionists, 
and psychosocial providers, who may work in 
separate sites. And these providers may be sepa-
rate yet again from their primary care providers 
(PCPs). Such a situation is ripe for fragmented, 
uncoordinated care that can lead to both the 
underuse and overuse of services.

Advocacy organizations, such as the American 
Cancer Society and the LIVESTRONG 
Foundation, have tried to empower survivors by 
providing information on survivorship issues for 
common cancer types and helping survivors sum-
marize their medical treatment and plan for fol-
low- up care [4]. The IOM recommended that it is 
incumbent on health-care providers, however, to 
become more proactive in assisting patients mak-
ing the transition from cancer patient to cancer 
survivor.

To address the inconsistencies in the quality of 
survivorship care, the second recommendation of 
the IOM report offered a strategy for improving 
the ongoing clinical management of cancer survi-
vors. Since the publication of the IOM report, 
there have been increasing efforts to define and 
operationalize the implementation of survivor-
ship care plans. The idea of a formal, written plan 
has been generally accepted as an important 
facilitator of smooth transitions. While having 
face validity, research studies have not found the 
expected improvements in survivorship experi-
ence suggesting that more work is needed in the 
development and implementation of care plans 
[5, 6].

Despite these potential limitations, the 
Commission on Cancer (a program of the 
American College of Surgeons (ACoS) recog-
nizes cancer care programs for their commitment 
to providing comprehensive, high-quality, and 
multidisciplinary patient-centered care) has 
added the use of care plans as part of a patient- 
centered approach to survivorship as a program 
accreditation standard for cancer centers in the 
United States [7]. Implementation has been chal-
lenging, as practical barriers to the creation of 
such document are significant. These are dis-

Table 4.1 The Institute of Medicine Survivorship Care 
Plan

Upon discharge from cancer treatment, including 
treatment of recurrences, every patient should be given 
a record of all care received and important disease 
characteristics. This should include at a minimum:
  1. Diagnostic tests performed and results
  2. Tumor characteristics [e.g., site(s), stage and 

grade, hormone receptor status, marker information]
  3. Dates of treatment initiation and completion
  4. Surgery, chemotherapy, radiotherapy, transplant, 

hormonal therapy, or gene or other therapies 
provided, including agents used, treatment regimen, 
total dosage, identifying number and title of clinical 
trials (if any), indicators of treatment response, and 
toxicities experienced during treatment

  5. Psychosocial, nutritional, and other supportive 
services provided

  6. Full contact information on treating institutions 
and key individual providers

  7. Identification of a key point of contact and 
coordinator of continuing care that first-degree 
relatives be informed about their increased risk and 
the need for cancer screening (e.g., breast cancer, 
colorectal cancer, prostate cancer)

  8. As appropriate, information on genetic counseling 
and testing to identify high-risk individuals who 
could benefit from more comprehensive cancer 
surveillance, chemoprevention, or risk-reducing 
surgery

  9. As appropriate, information on known effective 
chemoprevention strategies for secondary prevention 
(e.g., tamoxifen in women at high risk for breast 
cancer, aspirin for colorectal cancer prevention)

  10. Referrals to specific follow-up care providers 
(e.g., rehabilitation, fertility, psychology), support 
groups, and/or the patient’s primary care provider

  11. A listing of cancer-related resources and 
information (e.g., Internet-based sources and 
telephone listings for major cancer support 
organizations)

Source: IOM Report: “From Cancer patient to Cancer 
Survivor: Lost in Transition,” Box 3–16, pp.  152–3, 
Adapted from the President’s Cancer Panel (2004)
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cussed later in this chapter. Regardless of whether 
it is achieved formally or informally, though, 
ensuring clarity about the plan going forward 
among all parties involved is imperative.

4.3  Treatment Summary

The first aspect of the survivorship care plan is 
the treatment summary. Patients vary widely in 
knowledge about their diagnosis and the treat-
ment they received [8].

Surgeons describe their procedures in opera-
tive reports, and radiation oncologists almost uni-
formly write “completion notes” that summarize 
the site, indication, and dose and fractionation of 
the radiation that was delivered. Radiation oncol-
ogists will also often provide a summary of ana-
tomical area treated and the dose of radiation 
given.

Medical oncologists do not consistently sum-
marize a course of their treatment. Part of the rea-
son is that systemic therapy is generally an 
ongoing process rather than a discrete treatment 
event or course. Doses of drugs are reduced and 
reescalated, breaks are taken, and the duration of 
therapy varies depending on the clinical situa-
tion, tolerance of treatment, and tumor response. 
The IOM’s recommended care plan suggests 
“Upon discharge from cancer treatment, includ-
ing treatment of recurrences, every patient should 
be given a record of all care received and impor-
tant disease characteristics.”

Such a treatment summary would indicate the 
diagnosis and stage, any surgeries performed, the 
name of the regimen and component drugs, and 
starting dosages. It may also indicate the number 
of cycles, the finishing doses, the toxicities that 
necessitated any dose delays or reductions, the 
best response, and the reason treatment was dis-
continued. In certain cancers, extended adjuvant 
treatment with endocrine therapy and similar 
summaries of radiation treatment that expand on 
location, dose, and fractionation (number of 
treatments that the dose was given over) should 
be given. Awareness of these elements of the 
patient’s history is necessary to guide surveil-
lance for recurrence and late effects.

4.4  Ongoing or Follow-Up Care 
Plan

The follow-up care plan should include commu-
nication about the likely course of recovery from 
acute treatment toxicities, as well as the need for 
ongoing health maintenance or adjuvant therapy. 
For example, any recommended chemopreven-
tive strategies, such as tamoxifen for breast can-
cer or aspirin for colorectal cancer, should be 
reviewed. It should also lay out the plan for sur-
veillance for recurrence or development of new 
cancers. It should acknowledge the common late 
effects of treatment that need to be watched for 
and identify which providers will be responsible 
for ongoing cancer monitoring and noncancer 
care and who to contact for psychosocial and 
supportive issues that may arise.

Explicit identification of providers is impor-
tant not just to optimize coordination of care in 
order to avoid unnecessary use of resources but 
also to ensure that care does not fall through the 
cracks due to unclear expectations around which 
provider will do what. It is important that the sur-
vivorship care plan not be static. It may need revi-
sion as new knowledge about late effects (e.g., 
recognition of stroke as a complication of chemo-
therapy), genetic predisposition (e.g., the associa-
tion between BRCA2 and pancreatic cancer), or 
surveillance recommendations (e.g., the change in 
American Society of Clinical Oncology’s (ASCO) 
recommendations for the follow-up of colorectal 
cancer) comes to light [9, 10].

An important principle for ongoing care is that 
it should be tailored to the patient’s clinical situa-
tion and preferences. Some patients cured with a 
simple surgical excision of an early-stage colon 
cancer may be able to move on with their lives 
with little long-term physical or psychological 
concern. Others in the same situation may have 
devastating symptoms or distress.

Some patients may prefer not to think about 
their cancer and opt for the minimum recom-
mended follow-up, while others are so concerned 
that they run the risk of having their lives defined 
by survivorship and need to be encouraged to shift 
focus away from their cancer history. No two 
patients are in the same clinical situation or share 
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exactly the same values. As a result, in order to 
achieve optimum follow-up care, a patient-cen-
tered approach is needed.

4.5  Guidelines for Survivorship 
Care

Ideally, the survivorship care plan would be 
organized around a set of widely agreed-upon 
clinical practice guidelines that outline aspects 
of survivorship care beyond surveillance for 
cancer recurrence. Guidelines are best when 
they are based on evidence and derived in a for-
mal process of either evidence evaluation or con-
sensus. There has been an increase in the number 
of comprehensive guidelines available for the 
management of cancer survivors. As an exam-
ple, the American Society of Clinical Society 
has a separate web-based resource specific to 
survivorship care with topics that include sur-
veillance as well as management of long-term 
toxicities [11].

Most guidelines continue to focus only on 
issues of surveillance [9, 10, 11, 12, 13]. 
Consequently, the third recommendation of the 
IOM report highlighted the need for the refine-
ment of existing clinical practice guidelines to 
include survivorship care and included calls for 
the development of new evidence-based guide-
lines through public and private sector efforts. 
Guidelines can still be useful even when based 
more on consensus than evidence; clinical prac-
tice guidelines can decrease variation in care, 
particularly the overuse of investigations that can 
lead to inefficiencies in health-care delivery. For 
example, breast cancer guidelines recommend 
against imaging studies and tumor markers to 
look for metastases, and colorectal surveillance 
guidelines caution against the overuse of nonspe-
cific blood work [10, 11, 15]. In addition to eco-
nomic costs, overused surveillance tests and 
visits often lead to false-positive results and fur-
ther investigations, with inherent physical and 
psychological risk [14, 17]. Indeed, randomized 
trials have not been able to consistently find posi-
tive psychological effects associated with sur-
veillance [15, 18].

While being told that there is no sign of cancer 
recurrence can understandably decrease anxiety, 
the stress leading up to it, inconvenience and 
often discomfort of testing, and not infrequent 
detection of incidental abnormalities are instances 
in which surveillance causes harm [18–21]. 
False-positive results cause mental distress and 
usually lead to further tests, possibly invasive 
ones such as a biopsy, that add expense and can 
lead to other complications.

Although they may limit unnecessary care, 
guidelines can also facilitate the delivery of nec-
essary care, as payers increasingly look to guide-
lines to make reimbursement decisions. If 
clinicians can agree that a certain procedure is 
beneficial and codify it in a guideline, it is diffi-
cult for an insurer to deny coverage for it. The 
most comprehensive guidelines for monitoring 
long-term and late effects of cancer therapy have 
been developed by the Children’s Oncology 
Group (http://www.survivorshipguidelines.org). 
They have developed guidelines for the surveil-
lance of long-term and late effects of pediatric 
cancer patients that are based on evidence where 
it exists and consensus where it does not. Many 
of the recommendations they make are applicable 
to adult cancer survivors as well.

4.5.1  Surveillance for Cancer 
Recurrence

Surveillance for recurrence of cancer is usually 
the first issue that comes to mind when survivor 
care is discussed. However, assessing the quality 
of surveillance care is not easy. Surveillance is 
something that appears to be an undeniable good 
thing. Patients like the notion of surveillance 
because after completing a regimented treatment 
program, many are reassured by the ongoing tasks 
(i.e., clinical examinations, laboratory tests, and/
or imaging) of surveillance and resultant contact 
with their providers [18]. Oncologists also like the 
opportunity to provide reassurance [22].

The main reason for surveillance is to detect 
local or distant disease at a time when survival 
can be prolonged by interventions to either cure 
the disease or at least treat it more effectively 
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than when it is discovered later. Surveillance 
strategies generally consist of some combination 
of office visits with history and physical exami-
nation, blood work including tumor markers, and 
imaging studies.

Surveillance of the primary tumor site can in 
some cases detect salvageable local recurrences, 
for example, in anal, breast, and head and neck 
malignancies. Other times, like in colon cancer, 
the rationale is more to detect new primaries in an 
organ presumed to have a predisposition. For dis-
ease that has spread beyond the primary site, 
there are some cancers, like colon cancer, renal 
cell carcinoma, and some sarcomas in which a 
small proportion of patients who recur distantly 
with oligometastatic disease can undergo surgery 
for possible cure [23].

In many situations, however, there is not even 
a plausible rationale to intensely monitor asymp-
tomatic patients in order to find incurable distant 
recurrence. Conventional wisdom is that if cancer 
is caught early, it can be cured, but unfortunately 
the same is usually not true of early detection of 
metastatic cancer [24]. Moreover, early institu-
tion of palliative chemotherapy in asymptomatic 
patients does not appear to provide benefit in 
many situations [16, 25]. Detecting and prevent-
ing potentially catastrophic complications of 
recurrence like spinal cord compression and 
pathological fracture have been put forth as a 
rationale for surveillance in situations in which 
recurrences will always be incurable, but ran-
domized trials have not been able to detect a ben-
efit from this [26].

The use of imaging studies is often the most 
controversial aspect of surveillance because such 
scans are relatively expensive and are usually 
only able to find distant, incurable recurrences. 
Even in examples in which there is a strong ratio-
nale for them, because of effective salvage thera-
pies that are clearly more effective when the 
tumor burden is low, the majority of relapses 
present with signs, symptoms, or abnormalities 
on blood work (e.g., elevated LDH in lymphoma) 
without needing scans [27].

Surveillance involves upfront costs for a future, 
uncertain benefit. These costs can be quite sub-

stantial. A previous estimate of average 5-year 
costs across all cancers was $14,534 in 1996 in US 
dollars [25]. Furthermore, each increment in the 
intensity of follow-up usually generates large costs 
and diminishing returns. If only a small proportion 
of patients benefit, surveillance rarely looks attrac-
tive in cost-effectiveness analyses [29, 30].

For example, the breast cancer guidelines 
(Table 4.2) are decidedly minimalist around sur-
veillance testing because of evidence that inten-
sive surveillance does not improve outcomes. 
The colorectal guidelines (Table  4.3) have 
recently become a bit more intensive following 
publication of meta-analyses that suggest a small 
benefit for strategies that include imaging [31].

For other sites, surveillance practices are 
based largely on tradition coupled with patient 
demands, medical–legal concerns, and the con-
straints of third-party payers. It is important to 
realize these limitations and, before adopting a 
given surveillance strategy, consider whether it is 
likely to detect recurrences earlier than they 
would otherwise become apparent, whether ear-
lier intervention will improve patient outcomes, 
and whether these benefits are achieved in a cost- 
effective manner.

4.5.2  Long-Term and Late Effects 
of Treatment

Long-term effects are those that first occur dur-
ing cancer treatment and persist after comple-
tion of primary therapy. An example would be 
scarring from surgery. Late effects, on the other 
hand, are toxicities that are not apparent during 
primary treatment but manifest clinically 
months to years later, such as second cancers 
from radiation or chemotherapy. Specific late 
effects vary greatly depending on the site of dis-
ease and treatment modalities involved. Many 
patients recover from resection of an early-stage 
colon cancer with little more than an abdominal 
scar, while those treated with mantle radiation 
for Hodgkin’s disease face the prospect of sub-
sequent cardiovascular morbidity and iatrogenic 
cancers [32]. The challenge when following 
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Table 4.2 ASCO breast cancer surveillance guidelines

Recommendation
Level of 
evidencea

It is recommended that primary care clinicians:
  Recommendation 1.1: History and physical
   (a) Should individualize clinical follow-up care provided to breast cancer survivors based on age, 

specific diagnosis, and treatment protocol as recommended by the treating oncology team
   (b) Should make sure the patient receives a detailed cancer-related history and physical 

examination every 3–6 months for the first 3 years after primary therapy, every 6–12 months for the 
next 2 years, and annually thereafter by the treating oncology team

2Ab,c

  Recommendation 1.2: Screening the breast for local recurrence or a new primary breast cancer
   (a) Should refer women who have received a unilateral mastectomy for annual mammography on 

the intact breast and for those with lumpectomies an annual mammography of both breasts
   (b) Should not refer for routine screening with MRI of the breast unless the patient meets high risk 

criteria for increased breast cancer surveillance as per ACS guidelines

2Ab,c

  Recommendation 1.3: Laboratory tests and imaging
   Should not offer routine laboratory tests or imaging, except mammography if indicated, for the 

detection of disease recurrence in the absence of symptoms

2Ab,c

  Recommendation 1.4: Signs of recurrence
   Should educate and counsel all women about the signs and symptoms of local or regional 

recurrence

2Ab,c

  Recommendation 1.5: Risk evaluation and genetic counseling
   (a) Should assess your patient’s cancer family history
   (b) Should offer genetic counseling if potential hereditary risk factors are suspected (e.g., women 

with a strong family history of cancer [breast, colon, endometrial], or age 60 years or younger with 
triple- negative breast cancer)

2Abc

  Recommendation 1.6: Endocrine treatment impacts, symptom management
   Should counsel patients to adhere to adjuvant endocrine (antiestrogen) therapy

2Ab,c

Source: Guideline for Surveillance for Breast Cancer Recurrence and Genetic Counseling ASCO breast cancer follow-
up guidelines table. C. Runowicz [14, 28]
Abbreviations: ACS American Cancer Society, MRI magnetic resonance imaging
aLevels of evidence: I indicates meta-analyses of randomized controlled trials (RCTs); IA, RCT of breast cancer survi-
vors; IB, RCT based on cancer survivors across multiple sites; IC, RCT not based on cancer survivors but on general 
population experiencing a specific long-term or late effect (e.g., managing fatigue, lymphedema, etc.); IIA, nonrandom-
ized controlled trial (non-RCT) based on breast cancer survivors; IIB, non-RCT based on cancer survivors across mul-
tiple sites; IIC, non-RCT not based on cancer survivors but on general population experiencing a specific long-term or 
late effect (e.g., managing urinary incontinence, erectile dysfunction, etc.); III, case-control or prospective cohort study; 
0, expert opinion, observation, clinical practice, literature review, or pilot study
bNational Comprehensive Cancer Network category 2A indicates that “based upon lower-level evidence, there is uni-
form consensus that the intervention is appropriate.” Referenced with permission from the NCCN Clinical Practice 
Guidelines in Oncology (NCCN Guidelines®) for NCCN Clinical Practice Guidelines in Oncology, Breast Cancer, 
V.2.2015. ©National Comprehensive Cancer Network, Inc. 2015. All rights reserved. Accessed August 3, 2015. To view 
the most recent and complete version of the guideline, go online to NCCN.org. National Comprehensive Cancer 
Network, NCCN, NCCN Guidelines®, and all other NCCN content are trademarks owned by the National 
Comprehensive Cancer Network, Inc.
cReferenced with permission from the American Society of Clinical Oncology (ASCO)

cancer patients is to recognize potential prob-
lems related to their prior cancer but still to 
monitor and work up problems judiciously. This 
may mean simply having a lower threshold for 
investigating dysphagia with endoscopy for 
esophageal stricture or malignancy following 
radiation but not doing routine annual endo-
scopic surveillance for the possibility of such an 
unusual complication.

Cancer survivors, like the rest of the popula-
tion, are aging and have other comorbid condi-
tions. Consequently, it may be difficult to 
determine whether relatively vague complaints 
like fatigue or cognitive limitations need to be 
aggressively worked up as a possible harbinger 
of a cancer recurrence or late effect of cancer 
treatment or managed as it would be in a patient 
without a history of cancer.
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Although not comprehensive, what follows is 
an overview of some of the more common long- 
term and late effects of cancer treatment catego-
rized according to those resulting from surgery, 
radiation, and systemic treatments (chemother-
apy, hormonal manipulation, etc.). Quality can-
cer survivorship care must include an assessment, 
recognition, and management of these effects. 
Table 4.4 lists some selected common late effects.

4.6  Surgery

4.6.1  Cosmetic Effects

Most apparent but not always sufficiently 
addressed are the cosmetic effects of surgery. 
Patients may be embarrassed by their own dis-
tress from a seemingly minor problem with an 
otherwise good outcome and consequently may 
not bring it up with their care providers. It is 
incumbent on providers caring for these patients 
to explore these issues with them to ensure that 
they are as satisfied as possible with long-term 
cosmesis. If distress is identified, they should 
look for ways to optimize the cosmetic result 
and, where this is not possible, try to help the 
patient best cope with their situation.

4.6.2  Functional Problems

Surgical long-term and late effects usually result 
from damage to, or removal of, tissue and organs 
in the course of cancer surgery. Much of the time, 
the effects are expected (e.g., menopausal symp-
toms following hysterectomy for ovarian cancer), 
while in other cases, they are unintended (e.g., 
dumping syndrome after a partial gastrectomy). 
For example, surgery may leave the head and 
neck cancer patient without a voice or the ability 
to swallow or may have resulted in the loss of a 
limb for a sarcoma patient. Physical, occupa-
tional, and speech therapists are among the mul-
tidisciplinary specialists that can greatly help 
cancer survivors with these disabilities in order to 
optimize their function and activity.

4.6.3  Thoracic Surgery

Pain is another important yet common long-term 
effect of surgery. In most cases, the pain may be 
intermittent and less severe, such as discomfort 
from a “pulling” sensation caused by scarring 
after lumpectomy [33]. However, in the post- 
thoracotomy pain syndrome, the discomfort can 
be constant and disabling. It is felt to be possibly 

Table 4.3 ASCO colorectal cancer surveillance guidelines

Procedure Timing Additional notes
History and physical examination Every 3–6 months for the first 

3 years
Every 6 months during years 4 and 5 and 
subsequently at the discretion of the 
physician

Carcinoembryonic antigen Every 3 months postoperatively for 
at least 3 years after diagnosis

Computed tomography (CT) of 
the chest and abdomen

Annually for 3 years Pelvic CT scan for rectal cancer 
surveillance

Colonoscopy Three years after operative treatment If results are normal, every 5 years 
thereafter

Flexible proctosigmoidoscopy Every 6 months for 5 years For rectal cancer patients who have not 
been treated with pelvic radiation

Chest x-rays, CBCs, and liver 
function tests

Not recommended

Molecular or cellular markers Should not influence the surveillance 
strategy based on available evidence

Source: Follow-up care, surveillance protocol, and secondary prevention measures for survivors of colorectal cancer: 
American Society of Clinical Oncology Clinical Practice Guideline Endorsement. Meyerhardt et al. [10]
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due to scar tissue involving the intercostal nerves 
that run along the ribs [34]. Pneumonectomy can 
leave patients with decreased pulmonary reserve 
resulting in dyspnea on exertion and increased 
propensity for pneumothoraces, pulmonary 
edema, or infection. Rarely, there can be com-
pression of mediastinal structures due to medias-
tinal shift [35]. Post-thoracotomy pain can often 
require oral analgesics and in refractory cases 
nerve blocks and epidural anesthetic pumps.

4.6.4  Abdominal Surgery

Any abdominal surgery, whether for cancer or 
not, can put patients at risk for intestinal obstruc-
tion from adhesions. The cause of intestinal 
obstruction can be difficult to determine as it 
could also be a sign of peritoneal recurrence of 
cancer rather than benign adhesions. Peritoneal 
carcinomatosis can be very difficult to demon-
strate without surgical exploration, as it often is 

not apparent on imaging. As a result, patients 
with this complication are often extensively 
investigated with each episode, at great anxiety 
and expense. Surgical lysis of adhesions is usu-
ally a treatment of last resort as it risks simply 
creating more adhesions, but it is indicated in 
some patients with repeated severe episodes of 
bowel obstruction. Incisional hernia is a common 
complication of abdominal surgery that is often 
quite troubling to patients. Some report discom-
fort, although for the majority it is a cosmetic 
concern. Not uncommonly the initial fear will be 
that it represents a recurrent tumor.

While surgeons often counsel to leave uncom-
plicated hernias alone, the risks of surgery and 
other complications (e.g., more adhesions) may 
be acceptable to some patients. One of the colon’s 
main functions is to reabsorb water from the 
stool. Consequently, minorities of patients are 
left with frequent, loose stools after colectomy. 
These patients often have to limit work, travel, 
and social activities because of their need to con-
stantly be near a bathroom. There is usually some 
improvement over the course of the first few 
years as the remainder of the colon increases its 
capacity to absorb water. This can be aided by 
fiber supplements and antidiarrheals, but some 
patients are still left relatively disabled by the 
altered bowel function. Sometimes elective 
colostomy is required [36].

4.6.5  Pelvic Surgery

Bladder and bowel dysfunction can greatly affect 
patients’ quality of life [37]. The mechanism of 
injury to these organs from surgery in the pelvis 
is obvious; however, operations to remove tumors 
involving the brain and spinal cord can also 
impact urinary and bowel control. Urinary conti-
nence can be affected by any procedure in the 
pelvis, but prostatectomy and hysterectomy are 
the most common culprits. Pelvic muscle exer-
cises and medications such as oxybutynin or tolt-
erodine can be helpful, but some patients need 
further surgical intervention such as the implan-
tation of prosthetic urethral sphincters [38]. 
Damage to the autonomic nerves, such as during 

Table 4.4 Common long-term and late effects of cancer 
treatment surgery radiation systemic therapy

Cosmetic effects Xerostomia, dental caries
Functional disability from 
removal of a limb or organ

Hypothyroidism

Damage to an organ 
(bowel, bladder, and 
sexual organs)

Pneumonitis, pulmonary 
fibrosis

Pain Coronary artery, valvular, 
conduction, 
cardiomyopathic, and 
pericardial disease

Scarring/adhesions Bowel stricture
Incisional hernia Radiation proctitis
Lymphedema Bladder scarring
Systemic effects (removal 
of endocrine organs, 
infection risk 
postsplenectomy)

Infertility, impotence, 
premature menopause

Second malignancies Lymphedema
Neurocognitive deficits Bone fractures
Xerophthalmia, cataracts Premature menopause
Second malignancies 
(myelodysplasia and 
leukemia)

Infertility

“Chemo brain” Osteoporosis
Cardiomyopathy Neuropathy
Renal toxicity
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a prostatectomy, can also cause erectile dysfunc-
tion which may require pharmacologic or surgi-
cal management.

4.6.6  The Extremities

Amputation is the most obvious long-term effect 
of surgery on the extremities, but many other can-
cer operations also require sampling of regional 
lymph nodes. Lymphedema is a not uncommon 
late effect of these procedures [39]. While this 
may have no noticeable downstream effects, like 
in colorectal cancer, when it involves dissection 
of lymph nodes draining the extremities, as in 
axillary dissection for breast cancer or a groin 
dissection in melanoma, it risks leaving patients 
without sufficient lymphatic drainage from a 
limb.

The resultant lymphedema may take several 
years to become clinically apparent as fluid accu-
mulation in the tissues is initially restricted by 
counteracting hydrostatic pressure within those 
tissues. As the tissues stretch and expand, how-
ever, the lymphedema accelerates. Functional 
disability from stiffness, pain, limited range of 
motion, and predisposition to cellulitis (which 
can further damage lymphatics and exacerbate 
lymphedema), coupled with the cosmetic effects, 
can be devastating. As a result, sentinel lymph 
node sampling is routinely being used for cancers 
in such sites as the breast and skin (melanoma) in 
hopes of decreasing this morbidity. Early recog-
nition of the potential for lymphedema and detec-
tion of subclinical swelling can allow the 
institution of measures to prevent its progression 
such as massage, compression garments, and 
avoidance of infection, blood pressure cuff use, 
and blood draws in the affected limb.

4.6.7  Systemic Effects

Although surgery is a local treatment, its effects 
can be systemic. For example, removal of endo-
crine and sexual glands in the course of cancer 
surgery can leave patients hypothyroid, diabetic, 
osteopenic, or menopausal. Removal of, or dam-

age to, the sexual organs can render younger 
patients infertile, and so maneuvers such as 
sperm banking and embryo freezing must be 
anticipated and offered prior to surgery. 
Splenectomy may put patients at risk of over-
whelming sepsis from encapsulated organs, mak-
ing it important to recognize this situation and 
ensure that vaccinations have been optimized.

4.7  Radiation

Like surgery, radiotherapy is a local treatment. As 
a result, the long-term and late effects of radiation 
are mostly confined to the structures in and around 
the tumor that was radiated. An important differ-
ence, however, is that while radiation can destroy 
some organs and tissues as effectively as surgical 
removal, it may leave others only weakened, dam-
aged, or inflamed. Often symptomatic manage-
ment is the only option to deal with these sequelae. 
Recent advances in the planning and delivery of 
radiation in a more precise and targeted manner 
are expected to result in fewer late complications, 
but long-term follow-up is required to confirm 
that this is the case. For example, in head and neck 
cancer, the use of intensity-modulated radiation to 
spare salivary gland function is expected to result 
in less dryness of the mouth and dental complica-
tions in patients receiving high-dose treatment to 
these areas [40].

4.7.1  Second Malignancies

Second cancers now account for over 15% of the 
incident cases of cancer [41]. Common environ-
mental or genetic exposures often put patients at 
risk of second primaries in the same or different 
sites, such as lung cancer in head and neck cancer 
survivors who smoked. Cancer treatment itself 
may be the exposure, however. Radiation-induced 
tumors typically occur at the edge of a radiation 
field where normal tissue is damaged but not 
killed by radiation and usually present 8–20 years 
after radiation. Perhaps the best described are 
risks of lung and breast cancer after mantle radia-
tion for Hodgkin’s disease. Skin in a radiation 
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field has a greater risk of developing skin cancers 
[42]. Abdominal radiation is also associated with 
gastrointestinal malignancies.

Rectal cancer is more common after radiation 
for prostate cancer [43]. Myelodysplasia and 
acute leukemia can also develop after radiation 
[44]. Treatment options for the secondary malig-
nancy are not uncommonly limited because of 
the previous treatment, which is often in the same 
anatomic location. Physicians following these 
patients must be cognizant of these increased 
risks and consider interventions such as screen-
ing for breast cancer and tobacco cessation 
counseling.

4.7.2  Cranial Irradiation

Cranial irradiation can be the primary or adjuvant 
treatment for brain tumors and may be carried out 
prophylactically, for example, in limited-stage 
small-cell lung cancer and some hematological 
malignancies. While neurons do not have the 
rapid dividing characteristic usually targeted by 
radiation, radiation has effects on their glial sup-
ports and vasculature. Leukoencephalopathy 
typically occurs at doses above 55 Gy and appear 
1–2 years following treatment [45]. As a result, 
slowed mentation and memory problems are well 
documented among these patients, and in some 
cases, dementia, ataxia, and dysarthria also result. 
These effects can often best be managed with the 
use of accommodations such as slowing activity 
down, reducing multitasking, or compensatory 
strategies such as the use of notes to aid 
memory.

The eyes and their surrounding structures may 
be exposed in the course of brain irradiation or 
total body irradiation. This commonly results in 
dry eyes (xerophthalmia), which can lead in turn 
to corneal abrasions. Artificial tears can palliate 
this symptom. Patients whose eyes have been 
radiated are also at increased risk of developing 
cataracts.

Radiation involving the ear can damage the 
acoustic structures, and this occurs more com-
monly than damage to the auditory nerve. 

Consequently, bone-conducting hearing aids can 
yield effective amplification. Radiation to the 
head and neck frequently destroys salivary 
glands. The resultant xerostomia can be very 
uncomfortable. It can also leave the teeth prone 
to bacterial overgrowth and decay as the saliva no 
longer effectively cleanses the mouth of normal 
oral bacteria. Consequently, attention to oral 
hygiene and prophylactic dental care is extremely 
important for head and neck cancer survivors.

4.7.3  Chest Radiation

Chest irradiation can damage any of the struc-
tures in the chest. For example, breast irradiation 
can in some cases interfere with lactation [46]. 
Acute radiation pneumonitis can progress to 
long-term focal pulmonary fibrosis and decreased 
lung capacity in a minority of patients. Its risk is 
related to both the total dose delivered and the 
volume of lung treated [47]. Dyspnea and cough 
are the most common symptoms, and imaging 
shows interstitial fibrosis, which can be progres-
sive. It can eventually lead to reduced diffusion 
capacity, lung volume, and compliance [48].

Clinicians have long recognized that radiation 
can accelerate coronary artery disease. It is more 
recently being recognized, however, that it can 
lead to other cardiovascular sequelae, such as 
valvular disease, restrictive pericarditis, systolic 
and diastolic dysfunction, and conduction abnor-
malities [49]. Patients who had radiation for a 
left-sided breast cancer using older techniques 
are at higher risk of cardiac mortality than those 
with right-sided breast cancer [50, 51]. Radiation 
can also increase the risk of cardiomyopathy 
associated with anthracyclines (described below 
under systemic therapy). Patients who have had 
neck irradiation are at increased risk of stroke, 
and abdominal radiation can lead to renovascular 
hypertension [52]. Newer techniques designed to 
minimize these effects have decreased the risk for 
patients in recent years [53]. In addition to being 
aware of these problems, optimization of modifi-
able risk factors such as smoking and lipid levels 
should be encouraged.
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4.7.4  Abdominal Radiation

Radiation fields that include elements of the gas-
trointestinal tract can cause scarring and stric-
tures. These most commonly occur in the small 
bowel, but they can also occur in other areas like 
the esophagus. Strictures develop as a late effect 
and present with obstructive symptoms. 
Therefore, like adhesions, they can be confused 
clinically with possible cancer recurrence. It is 
important to recognize that radiation to the spleen 
can render patients functionally asplenic, with all 
the same implications for infectious risk as with 
surgical removal.

4.7.5  Pelvic Radiation

Pelvic radiation can cause long-term radiation 
proctitis in a minority of patients. Analogous to the 
symptoms of a bladder infection, the inflamed rec-
tum seeks to immediately discharge any small 
amount of stool that enters it. As a result, these 
patients can have severe fecal urgency and fre-
quency, with each movement consisting of a disap-
pointingly small amount of stool. Antispasmodics 
like Levsin or Anusol suppositories can help, and 
symptoms usually improve over the course of a 
couple of years [54]. However, some patients with 
persistent debilitating symptoms eventually elect 
colostomy. The bladder can be scarred from radia-
tion, resulting in persistent irritative symptoms or 
decreased capacity. These complications can actu-
ally sometimes worsen with time [55]. Medications 
for urge incontinence like oxybutynin or toltero-
dine may be helpful [56]. Brachytherapy, increas-
ingly used in early-stage prostate cancer, is less 
likely to cause bladder problems than is external 
beam radiation. Radiotherapy can also leave the 
vagina dry and scarred, requiring vaginal lubri-
cants and dilatation procedures to ameliorate.

Pelvic radiation can damage fertility. Primary 
or adjuvant radiation for cancers of the pelvis 
will render most women infertile, even if ovario-
pexy (surgically moving the ovaries out of the 
radiation field) is performed, likely due to the 
scatter of radiation outside of the intended field 
[57]. Unfortunately, there is often insufficient 

time to stimulate and harvest ova prior to therapy. 
Radiation doses to the ovaries as low as 20 Gy 
induce premature menopause in women under 
40 years, and as little as 6 Gy will induce ovarian 
failure in women between 40 and 50 years [58].

Male testicles are even more sensitive to radi-
ation. Spermatogenesis will be affected with 
doses as low as 0.2  Gy and may be permanent 
above 1.2  Gy [59]. Gonadal shielding can be 
somewhat effective but cannot be relied upon to 
preserve fertility. Pelvic radiation can damage the 
autonomic nerves responsible for erection. As a 
result, erectile dysfunction is common after radi-
ation for prostate, rectal, and anal cancers [60]. 
Improvement often occurs over the first year after 
treatment but then stabilizes.

As important as evaluating the degree of erec-
tile dysfunction is evaluating how much this 
bothers the patient; some patients are untroubled 
by complete loss of function, while others are 
extremely distressed by even relatively subtle 
changes in sexual function such as retrograde 
ejaculation. Erectile dysfunction can be managed 
with oral agents like sildenafil, tadalafil, and 
 vardenafil but sometimes requires external suc-
tion devices, penile injection therapy, or implan-
tation of penile prostheses [61]. Referral to a 
urologist specializing in male sexual health can 
be very helpful.

4.7.6  The Extremities and Bone

Radiation can damage lymphatics and cause 
lymphedema independently of surgery. When 
combined with surgical lymph node dissection, 
however, the risk of lymphedema is com-
pounded. Radiation weakens the bone. For 
example, painful sacral fractures are a late effect 
of pelvic radiation that can be concerning for 
local recurrence or osseous spread of a malig-
nancy like rectal cancer. A history of radiation is 
associated with increased risk of spinal compres-
sion fractures within the field. An increased risk 
of hip fracture has also been recognized follow-
ing pelvic radiation [62]. Providers must recog-
nize that in these patients, osteopenia and 
osteoporosis may be focal, and if present, they 
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must consider interventions such as bisphospho-
nates and recommendations for weight-bearing 
and muscle-strengthening exercise.

4.7.7  Systemic Effects

The hormonal effects of radiation are similar to 
those associated with surgery, being a localized 
treatment that can damage organs and glands 
with systemic implications. Radiation of the thy-
roid, classically in mantle radiation for Hodgkin’s 
disease and also for other cancers such as non- 
Hodgkin’s lymphoma or head and neck cancer, 
commonly induces hypothyroidism [64]. It is 
dose dependent, increasing with doses above 
25 Gy, and usually occurs within 2–3 years [65].

Much less frequently, cranial irradiation to 
doses above 50 Gy can affect the hypothalamus 
and pituitary leading to central hypothyroidism 
[65, 66]. The National Comprehensive Cancer 
Network (NCCN) guidelines (www.nccn.org) 
recommend at least annual TSH monitoring for 
hypothyroidism in patients who have undergone 
neck irradiation. Thyroid cancer can also develop 
in a radiated thyroid, and so there should be a low 
threshold to biopsy thyroid nodules in such 
patients [67].

4.8  Systemic Therapy

Whereas the long-term and late effects of surgery 
and radiation are determined by the site of the 
primary tumor, the effects of systemic therapy 
are related to the drugs involved.

4.8.1  Second Malignancies

Like radiation, chemotherapy is associated with 
second malignancies. The most common iatro-
genic cancers attributable to systemic treatment 
are myelodysplasia and acute leukemia. These 
are usually associated with drugs that have alkyl-
ation as at least one of their mechanisms of 
action. Classic alkylators, like cyclophospha-
mide, contain an electrophilic alkyl group with 

an affinity for the N7 position on guanine. As a 
result, it intercalates itself between DNA strands 
causing mispairing of nucleotides and single- and 
double-strand breaks.

Other drugs, such as the platinum, anthracy-
clines, and epipodophyllotoxins, have a nonclas-
sical alkylating mechanism that achieves similar 
effects on DNA through electrostatic means. This 
DNA damage, if it activates an oncogene or inac-
tivates a tumor suppressor, can lead to transfor-
mation of cells and neoplasia. There are other 
examples of secondary cancers resulting from 
primary systemic cancer therapy. For example, 
tamoxifen can cause uterine cancer through hor-
monal stimulation of the endometrium, and the 
chronic cystitis resulting from cyclophosphamide 
and ifosfamide may lead to bladder cancer.

4.8.2  Cognitive Effects

“Chemo brain” is being increasingly recognized 
as a constellation of mild cognitive problems 
associated with prior exposure to multiagent 
 chemotherapy [63]. It has also been reported in 
men on testosterone suppression. The most com-
mon symptoms include problems with mentation, 
concentration, and memory. While several studies 
have shown this to be an actual phenomenon, the 
specific mechanisms are unknown [68]. Moreover, 
it is not clear that chemotherapy itself causes 
these symptoms as detectable pretreatment 
impairment of cognition has been demonstrated 
in cancer patients [69]. As well, those with greater 
psychological distress are more likely to develop 
cognitive dysfunction. Management includes rul-
ing out other treatable organic causes, including 
depression. Nonspecific treatments such as the 
stimulant methylphenidate have not clearly been 
shown to ameliorate this syndrome.

4.8.3  Cardiovascular Complications

Cardiac late effects are most closely associated 
with the anthracycline class of chemotherapeutic 
agents (doxorubicin, mitoxantrone, epirubicin). 
One of the mechanisms by which these drugs 
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work is the creation of free radicals that damage 
the DNA of replicating cancer cells. However, 
free radicals also damage normal tissue. Cardiac 
muscle is particularly vulnerable because it lacks 
sufficient glutathione, which neutralizes free rad-
icals. As a result, cardiac muscle accumulates 
progressive damage with increasing exposure to 
anthracycline drugs resulting in cardiomyopathy 
and congestive heart failure. This may also lead 
to arrhythmias. Consequently, the anthracycline 
class of chemotherapeutic agents each has limits 
above which exposure is not considered safe, for 
example, 450 mg/m2 for doxorubicin and 900 mg/
m2 for epirubicin.

Several drugs commonly combined with 
anthracyclines in breast cancer, such as cyclo-
phosphamide, paclitaxel, and herceptin, also 
have cardiac toxicity, thereby compounding the 
possibility of adverse cardiac effects. These latter 
drugs mostly contribute to acute toxicity, how-
ever. Cisplatin has also recently been recognized 
as having vascular toxicity in addition to contrib-
uting to dyslipidemia [70]. Patient characteristics 
associated with cardiac long-term and late effects 
are older age and preexisting cardiac disease. 
Premature menopause from cancer therapy can 
adversely affect lipid profiles and accelerate ath-
erosclerosis, as can the effects of some hormonal 
treatments. Cancer patients can also be at 
increased risk of venous thromboses because of 
hormonal effects on coagulability and vascular 
irritation from chemotherapy and implanted 
devices. Cardiovascular adverse effects can 
remain subclinical for many years before causing 
overt symptoms, often making the link with prior 
cancer therapy nonobvious.

4.8.4  Sex Hormones 
and Reproduction

Chemotherapy, particularly alkylating agents like 
cyclophosphamide, can induce infertility and, in 
women, premature menopause, with its attendant 
problems of hot flashes, mood swings, vaginal dry-
ness, and urinary incontinence. Cyclophosphamide 
is commonly used in breast cancer, but manage-
ment of the menopausal symptoms is complicated 

by the fact that hormone replacement therapy is 
considered contraindication in patients with a his-
tory of breast cancer. Consequently, other treat-
ments must be used for hot flashes, such as 
antidepressants [71]. This example illustrates the 
importance of both recognizing the symptoms 
related to ovarian failure in a cancer patient in 
which it would be otherwise unexpected and hav-
ing knowledge of the oncologic considerations of 
the therapies being chosen.

In general, the younger an adult cancer patient 
is, the more likely they are to have their fertility 
preserved after chemotherapy [72]. However, 
breast cancer patients are usually advised to 
delay childbearing for at least 2 years after diag-
nosis because of their relatively high risk of early 
relapse. Moreover, the effects of adjuvant hor-
monal therapies on pregnancy are unclear, and so 
patients are advised not to conceive while taking 
them. These delays can by themselves impair 
chances of conception.

Although there is controversy, there is no clear 
evidence that pregnancy increases the risk of 
relapse or that there is increased risk of birth 
defects in cancer survivors [73]. Technologies for 
assisted reproduction for women, like cryopre-
serving ovaries, are not yet as successful as sperm 
banking is for men. Alkylators also affect male 
fertility, but fertility usually recovers within 
2–3 years. Studies have shown that more than half 
of testicular cancer patients have impaired sper-
matogenesis even before they develop their can-
cer. As a result, it has been difficult to evaluate the 
contribution of drugs like cisplatin to fertility 
problems in males [59, 74]. Among breast cancer 
survivors, sexual dysfunction appears to be more 
closely related to receipt of chemotherapy than 
the body image concerns resultant from mastec-
tomy or tamoxifen effects although all may play a 
role [75–79]. Many of these symptoms improve 
with prolonged (i.e., >5 years) follow-up [80].

4.8.5  Bone Health

Bone health can be impaired in many ways. 
Premature menopause induced in women by any 
of the mechanisms related to surgery, radiation, 
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or systemic therapy predisposes to osteopenia 
and osteoporosis. Steroids, whether given as part 
of primary treatment or as adjunctive therapy 
with analgesics or antinauseants, also weaken the 
bone. They are also associated with avascular 
necrosis. Lastly, hormonal treatments for breast 
and prostate cancer accelerate bone loss, osteo-
porosis, and fractures [81]. The endocrinology is 
complex, however. Tamoxifen can preserve bone 
mineral density in postmenopausal women but is 
associated with bone loss in younger women 
[82]. Aromatase inhibitors adversely affect bone 
density in all ages [83]. Consequently, ASCO 
recommends regular monitoring of bone mineral 
density with dual energy x-ray absorptiometry, 
dietary intake of calcium and vitamin D, weight- 
bearing exercise, and smoking cessation [84]. 
Bisphosphonates can be useful for the treatment 
of osteoporosis.

4.8.6  Miscellaneous Effects 
of Systemic Treatment

A series of other long-term and late effects are 
associated with specific systemic cancer drugs. 
For example, bleomycin causes pulmonary fibro-
sis at doses above 450 mg/m2, especially in the 
elderly and those on supplemental oxygen, and 
the acrolein metabolite of cyclophosphamide and 
ifosfamide causes a hemorrhagic cystitis that in a 
small proportion of patients can become chronic 
after a severe acute episode [85]. Cisplatin can 
affect renal function, which can be either acute or 
of delayed onset. Vinca alkaloids, like vincris-
tine, cause sensory neuropathy, as do platinum 
drugs (cisplatin, oxaliplatin) and taxanes (pacli-
taxel, docetaxel). Many of these can reverse to 
some extent but take many months or even years 
to do so. Cisplatin’s ototoxicity is often perma-
nent [86].

4.9  Psychosocial Concerns

The majority of the evidence suggests that cancer 
survivors have good emotional functioning after 
cancer although rates of some diagnoses, such as 

depression, are higher among cancer survivors 
than in the general population [87–89]. Fear of 
recurrence and death understandably dominates 
adjustment disorders and may reach the extent 
where they interfere with vocational and personal 
pursuits [90].

Cancer survivors with preexisting anxiety or 
affective disorders appear to be at greatest risk 
for ongoing distress [33]. Changes to body 
image from cancer therapy, such as that result-
ing from mastectomy or colostomy, can be a 
source of problems with psychological adjust-
ment [91]. Distress appears to dissipate with 
time, however. There are a small proportion of 
patients who experience ongoing effects charac-
teristic of posttraumatic stress disorder [92]. 
Having a spouse or partner decreases the risk of 
psychological sequelae although these caregiv-
ers may also themselves be adversely affected 
[93, 94]. Social networks and support groups 
have been found to improve mental health in 
breast and prostate  cancer survivors [95, 96]. 
Cancer appears to cause a greater detriment to 
the quality of life of younger patients than the 
elderly likely due to the greater disconnect 
between their expectations for health, physical 
functioning, and roles at that stage of life than 
when older [97, 98].

A small proportion of cancer survivors report 
persistent fatigue at levels above population 
norms. Depression and chronic pain are com-
monly associated with these cases [99]. 
Recurrence of cancer and late effects such as 
hypothyroidism must be ruled out. Exercise may 
help. Tools like the “Distress Thermometer” in 
NCCN guidelines are available to assist provid-
ers in screening for symptoms of distress. Some 
positive psychological effects of having been a 
cancer survivor have also been observed [100, 
101]. Sense of well-being has been reported to be 
better among cancer survivors than respondents 
without a history of cancer, and marital relation-
ships may be strengthened [75, 89]. These find-
ings speak to the resilience of cancer survivors. 
Survivors can find themselves with a greater 
appreciation for life and a better ability to priori-
tize things, resulting in an overall positive impact 
on their lives.
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4.9.1  Non-cancer Health-Care 
and Health Maintenance

The IOM report suggested in its title that many 
cancer survivors are “lost in transition” and that 
the quality of care suffers when patients and pro-
viders do not know what is expected after pri-
mary treatment ends. While much of the focus of 
research and guidelines has been on cancer sur-
veillance, noncancer health care is equally as, 
and in many cases, more important than surveil-
lance. Most patients diagnosed with cancer today 
are expected to survive it. Many studies have 
shown that potentially preventable conditions 
like heart disease and diabetes are actually the 
greatest threat to life for many of these patients 
[102, 103]. As a result, despite the fact that a 
diagnosis of cancer tends to subjugate all other 
concerns for a while, preventive care and the 
management of other medical conditions may 
actually be more important in the long run.

The end of primary treatment for cancer has 
been called a “teachable moment” [104]. This 
recognizes that with significant events in a 
patient’s life, there is the opportunity to have a 
greater impact on health behaviors with programs 
that have been shown to help change risk 
behaviors than at other times. As a result, the sur-
vivorship care plan should include specific rec-
ommendations on lifestyle issues such as diet, 
exercise, smoking, and immunizations. While 
studies have shown cancer survivors usually have 
more medical contacts than people without a his-
tory of cancer, there is also evidence that they 
may not always receive the same quality of care 
for other medical problems such as diabetes or 
chronic lung disease [105, 106]. A blinding focus 
on the prior malignancy, nihilism about the prog-
nosis, or simply loss to follow-up with primary 
care providers may leave cancer patients’ other 
medical issues relatively ignored.

The quality of routine care for cancer survivors 
has been shown to be related to their level of 
engagement in the health-care system [105, 106]. 
Patients followed exclusively by primary care 
physicians might be less likely to undergo recom-
mended surveillance for their cancer, while those 
who use oncologists as their primary care physi-

cians may be less likely to receive recommended 
noncancer care. Patients followed by both types 
of physicians consistently appear to receive the 
highest-quality care. One explanation for these 
observations is that there may be a lack of clarity 
around the relative roles primary care and special-
ist physicians will play in a survivor’s care [107]. 
Also, it is possible that there is a disconnection 
between the expectations of care among survivors 
and their various health-care providers. Patients 
and primary care physicians may assume that can-
cer specialists are delivering care that they are not 
(e.g., screening for other cancers, checking lipid 
levels along with the tumor marker). Some 
patients may be looking to their specialist physi-
cian for primary care, but the specialist may not 
be aware of it. In fact, a large survey of oncolo-
gists found that they generally do not want to take 
on that role [108]. Similarly, PCPs may assume 
either that there is still an oncologist involved 
when there may not be or that that oncologist will 
assume responsibility for all cancer screening, not 
just surveillance of the original cancer.

4.9.2  Genetic Assessment

The transition from primary cancer treatment is 
also a second opportunity to consider whether 
genetic assessment might be necessary. During 
an initial consultation, when taking the family 
history, a potential genetic predisposition may be 
detected. However, the patient may not pursue 
referral to a genetic counselor at that time because 
they are so overwhelmed by the new diagnosis of 
cancer and dealing with the treatment they will 
have to embark upon. The completion of treat-
ment is another opportunity to review this issue 
and consider making a referral.

The genetics of breast, ovarian, and colorectal 
cancers are best understood, but increasingly 
associations with other cancers such as pancre-
atic cancer and melanoma are being recognized, 
although screening recommendations are not 
well developed. Patients may be offered partici-
pation in clinical research looking to better define 
surveillance strategies for high-risk patients (e.g., 
EUS screening for patients with heritable risk of 
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pancreas cancer). Documentation of a genetic 
predisposition to cancer could affect not only rec-
ommendations for family members but also sur-
veillance recommendations for the patient. For 
example, interval cancers are more common 
among patients with hereditary nonpolyposis 
colorectal cancer, and so surveillance colonosco-
pies should be more frequent.

4.9.3  Employment, Insurance, 
and Economic Issues

Features that are recommended by the IOM to be 
part of the survivorship care plan that likely go 
beyond what cancer physicians view as current 
usual practice include information on the possi-
ble effects of cancer on marital/partner relation-
ships, work, parenting, and the potential future 
need for psychosocial support. It also suggests 
that providers should furnish information on the 
potential insurance, employment, and financial 
consequences of cancer. For example, despite the 
Americans with Disabilities Act, some cancer 
survivors suffer discrimination in job loss, hiring, 
extension of benefits, or the ability to acquire 
affordable health insurance.

One of the anticipated benefits of thinking 
about these nonmedical issues is that it might 
prompt, as necessary, referral to counseling, legal 
aid, and financial assistance. As these are often 
not areas of expertise for oncology providers, 
much of this may be initiated by giving patients a 
directory of cancer-related resources (e.g., online 
or telephone listings) and/or information in the 
form of general information brochures. Raising 
these issues with patients will at least let them 
know that help is available should they need it.

4.9.4  Barriers to Creating a Formal 
Survivorship Care Plan

The IOM and ASCO both endorse the idea that 
treatment summaries and survivorship care plans 
for systemic cancer treatment become part of 
standard practice and included in the medical 
record. Such documentation can greatly facilitate 

communication with other physicians about the 
treatments patients have received and what the 
known toxicities have been while also providing 
information as to the late effects other providers 
should consider.

It would also assist efforts to monitor care pat-
terns and evaluate the quality of care delivered. 
Barriers to achieving this include reaching con-
sensus about what information these summaries 
should contain; how they can be standardized, 
ideally in electronically searchable formats; how 
to create incentives, whether financial or other-
wise, for busy oncologists to take the time to cre-
ate them carefully; how their creation can be 
facilitated and simplified with information tech-
nology support; and changing the oncology cul-
ture so that treatment summaries become an 
expected practice.

Clearly, the summary described in Table 4.1 
would be a labor-intensive undertaking. On a 
larger scale, there are already manpower con-
cerns in the oncology workforce brought about 
by the aging population, improved cancer thera-
peutics, and previous policy decisions limiting 
the training of specialist physicians. Spending 
more time on survivorship means there will be 
fewer available person hours to care for patients 
with active cancer. Creating a survivorship care 
plan is currently time consuming and difficult. 
Providers could attempt to create a document as 
they go along during the course of care, but real-
istically, busy oncologists are usually stretched to 
their limit dealing with the acute toxicities of 
treatment and are unable to also work consis-
tently on posttreatment care planning.

Standardization with templates could decrease 
the work required such that much of the data could 
be assembled by non-physician staff such as nurses 
or nurse practitioners. Even with standardization 
and automation, however, creation of a survivor-
ship care plan still requires time and resources, and 
so the concept of a formal discharge consultation 
has been proposed. This could be either with the 
patient’s oncologist or other health providers or in 
a dedicated survivorship clinic with comprehen-
sive access to medical records. Currently there is 
no mechanism of compensation for such consulta-
tions, however. A change in reimbursement policy 
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is needed to recognize the importance of posttreat-
ment planning. With over 60% of cancer survivors 
being aged 65 and older, the Medicare program 
can not only facilitate this process but could ensure 
it through incentives and regulations for payment.

4.10  Future Directions

Significant progress has been made in raising 
awareness of the issues facing cancer survivors. 
Organized programs and specific resources such 
as guidelines to address the unique challenges of 
cancer survivors have been developed in a num-
ber of jurisdictions, and evaluations are ongoing. 
This population has been clearly recognized as 
distinct with many common health and social 
issues. Still, the care they are in need of must be 
individually tailored.

As a result, a focus on clarity about the roles 
of different providers in the management of sur-
vivors and an explicit plan going forward are cur-
rently the most important aspects of high-quality 
survivorship care. Implementation of the princi-
ples articulated in the IOM recommendations 
continues to ensure that the transition along the 
cancer trajectory from patient to survivor can be 
as smooth as possible and that this growing popu-
lation receives quality of care.

The IOM stated that survivorship care plans 
“have strong face validity and can reasonably be 
assumed to improve care unless and until evi-
dence accumulates to the contrary” and call for 
research to assess both the effectiveness and cost- 
effectiveness of survivorship care plans, as well 
as their acceptance by both cancer survivors and 
health-care providers.

Table 4.5 provides examples of quality of care 
research questions important for the management 
of the growing survivor population. Survivorship 
research presents several methodological chal-
lenges, however, especially when looking at 
interventions such as surveillance that may affect 
survival outcomes. Randomized trials are 
required because nonrandomized studies are sus-
ceptible to lead-time and length-time biases.

Randomized trials are logistically difficult and 
expensive to carry out, however, because they 

have to be very large to detect usually very small 
differences. Furthermore, what is tested is gener-
ally a complex strategy, and so the chosen com-
ponents, frequency, and duration of surveillance 
are open to question. Moreover, overall survival 
outcomes may be confounded by ever-improving 
treatment for relapsed disease. Privacy laws can 
be a barrier to population-based survivorship 
research by preventing researchers from identify-
ing and contacting former patients. Despite these 
problems, investment in survivorship research 
must continue.

The evolution of cancer therapies means that 
late effects we see now may be replaced by new 
unanticipated concerns for our current patients 

Table 4.5 Examples of key quality of care research 
questions for cancer survivors

Basic science studies to elucidate the mechanisms of 
late effects
Observational studies to assess the incidence and 
predictors of late effects
Clinical trials of interventions (medical, psychological, 
risk behaviors) to prevent or reduce the severity of 
physical or psychological late effects
Evaluation of the effectiveness of different surveillance 
strategies on survival, quality of life, and cost
Examining whether disparities exist in the quality of 
care provided to survivors of different ages, racial and 
ethnic groups, sexes, socioeconomic status, and 
diagnoses
Exploring the effect of cancer on a survivor’s family 
and caregivers
Development and validation of instruments able to 
capture important outcomes specific to the survivor 
population
Observational studies to determine survivors’ 
knowledge of treatment, surveillance, and late effects 
(i.e., their diagnosis, previous treatment, plan for 
surveillance and monitoring, resources available and 
who to turn to for different problems, etc.)
Assessing variation in practice patterns and outcomes 
by geography, patient and provider characteristics, 
organizational policy and insurance structure, etc. and 
whether disparities in the quality of follow-up care exist
Determining the current and optimal levels of 
involvement of different specialists and PCPs in cancer 
follow-up and ongoing care
Evaluating ways to optimize information technologies 
to support the use of medical records (smart cards, 
web-based data) for the increasingly mobile survivor 
population
Determining the cost-effectiveness of different 
survivorship care models and strategies
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in years to come. Consequently, information is 
needed ranging from basic science studies to 
delineate mechanisms of late effects to health 
services research to ensure that outcomes are 
optimized with good value for the resources 
used. As survivorship programs continue to 
develop, measuring effectiveness by considering 
survivor, provider, and health system outcomes 
is essential to support optimal outcomes of care 
[109].
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Disparities
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5.1  Introduction

Health disparity populations within the United 
States (USA) have been defined by the National 
Institute on Minority Health and Health 
Disparities as including racial/ethnic minorities; 
low socioeconomic status; rural, sexual, and gen-
der minority; and groups with other fundamental 
characteristics (e.g., disability and geographic 
region). Factors that influence health disparities 
occur across a continuum of multi-level drivers 
including biological, behavioral, physical built, 
sociocultural environment and health systems. 
Cancer health disparities, as defined by the 

National Cancer Institute’s Center to Reduce 
Cancer Health Disparities, are “adverse differ-
ences in cancer incidence (new cases), cancer 
prevalence (all existing cases), cancer death (mor-
tality), cancer survivorship, and burden of cancer 
or related health conditions that exist among spe-
cific population groups in the United States” [1].

Over the past 10 years, we have seen increased 
interest in disparities in cancer survivorship. The 
American Society of Clinical Oncology’s state-
ment on achieving high-quality cancer survivor-
ship care [2] describes the following limitations 
in cancer survivorship care as drivers of dispari-
ties: (1) lack of standardized models of care, (2) 
paucity of clinical guidance for survivors of vari-
ous cancer types treated across the life span, and 
(3) barriers to access to high-quality survivorship 
care (e.g., lack of insurance, insurance restric-
tions). This report endorsed the need for invest-
ments in research to expand the evidence base to 
enhance the quality of cancer survivorship care 
provided in clinical practices [2, 3]. We have seen 
significant expansion in the knowledge base. It 
has moved beyond early epidemiological studies 
focused on elucidating Black-White differences 
in survival and impact of low socioeconomic sta-
tus on survival. Now, the literature is informed by 
numerous studies that examine not only survival 
but also prevalence and the interface of factors 
that contribute to ongoing cancer survivorship 
disparities post-acute treatment for multiple 
groups (e.g., racial and ethnic minorities, low 
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socioeconomic status, individuals with multi- 
morbidity, and sexual identity). This chapter 
describes the key research, healthcare, and policy 
findings related to the intersection of cancer 
health disparities and cancer survivorship care 
[4]. Further, the purpose of this chapter is to pro-
vide an overview of cancer survivorship dispari-
ties focused on key health disparity populations 
(i.e., racial and ethnic minorities, low socioeco-
nomic status, individuals with multi-morbidity, 
and sexual identity) as well as the impact of lim-
ited access to continuous care and fragmented 
care systems on cancer survivorship disparities.

5.2  Overview of Disparities 
in Cancer Outcomes

5.2.1  African-Americans

Differences in cancer survival in the United 
States continue to persist between non-Hispanic 
Whites (NHW) and racial ethnic minorities [5, 
6]. The burden of cancer has been dispropor-
tionately borne by African-Americans, a popu-
lation with the highest mortality rates and 
shortest survival times for most cancers [7] 
compared to all racial and ethnic groups [6, 7]. 
The diversity of subgroups within the African-
American population continues to be understud-
ied despite recent reports that indicate that the 
demography has shifted with a growing immi-
grant population more prominent than in previ-
ous decades (e.g., 8.7% of the nation’s Black 
population) [8]. Evidence supports that the 
greatest predictors of health disparities among 
African-Americans are social (e.g., education, 
structural racism, income disparities) rather 
than biological [4, 7]. Five year relative survival 
is lower among African American breast cancer 
patients when compared to NHW patients at 
each stage of diagnosis [5]. Compared to NHW 
American males, African-American males have 
12% higher incidence rates for all cancers com-
bined (e.g., prostate, lung, colorectal, kidney, 
and pancreas, Fig.  5.1), whereas African-
American women are estimated to have a 6% 

lower incidence rate of all cancers combined 
compared to NHW American women [6].

Mortality rates for most cancers are higher 
among African-Americans than NHWs [6]. While 
the disparity gap has narrowed for most cancers 
among both men and women, for select cancers, 
the gap has widened or remained stable [6]. 
Specifically, the mortality rates for breast cancers 
have widened between African-American and 
NHW American women, while the rates have 
remained stable for colorectal cancer in African- 
American and NHW American men [6]. Given 
these trends, a continued emphasis on prevention, 
early detection, and access to high-quality treat-
ment remains a promising avenue to address health 
disparities between African-Americans and NHW 
Americans [6]. Emerging survivorship studies of 
health service use and neighborhood contextual 
factors among African-American breast cancer 
survivors suggest that multilevel strategies that 
extend beyond the acute phase of care are war-
ranted. One study found that adherence to routine 
follow-up guideline- recommended surveillance 
care (e.g., mammography and clinic visits) was 
poorer among African-American breast cancer 
survivors when compared to NHW survivors [9]. 
Further, in a study of ethnic minorities that 
included a large subsample of African- American 
survivors, greater neighborhood stress was found 
to be associated with poorer self- reported health, 
more comorbid illnesses, and more depressive and 
higher psychological difficulties [10]. Attending to 
the morbidity burden and sociocultural contextual 
factors during the post-acute treatment phase is an 
emerging area of study. Examining the impact of 
processes of care and context of care on African-
American health disparities is needed, specifically 
those that extend this growing body of research 
into examination of other cancer sites.

5.2.2  Hispanic/Latino Americans

In the United States, the Hispanic/Latino popula-
tion is a heterogeneous ethnic categorization that 
refers to individuals of Mexican, Cuban, Puerto 
Rican, South or Central American, Dominican, or 
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other Spanish decent [11, 12]. Data have shown 
that while Hispanics have 20% lower cancer inci-
dence rates and 30% lower mortality rates com-
pared to NHW, mortality rates are higher for 
adolescent Hispanic cancer patients [12]. 
Hispanics have lower incidence rates across the 
most prevalent cancers in the U.S. (i.e., prostate, 
breast, lung, colorectal; see Fig.  5.2). Despite 
lower general cancer incidence rates among 
Hispanics, trends suggest that Hispanics are more 

likely to be diagnosed at later stages than NHWs. 
Further, Hispanic populations have higher inci-
dence rates for specific cancers including acute 
lymphocytic leukemia, gallbladder cancer, and 
cancers associated with infectious diseases (e.g., 
stomach, liver, cervix, etc.) compared to rates 
among NHWs [12]. Liver cancer incidence and 
mortality rates remain consistently elevated 
among Hispanics compared to NHWs, with 
Hispanic men being twice as likely to have liver 
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Fig. 5.1 Cancer 
statistics for African 
Americans, 2016: trends 
in cancer incidence rates 
among Blacks, United 
States, 1975 to 2012. 
(From DeSantis et al. 
[6]. http://onlinelibrary.
wiley.com/doi/10.3322/
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full#caac21340-
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cancer than NHW men [11, 12]. Overall varia-
tions in cancer incidence between Hispanics and 
NHWs are hypothesized to be the result of both 
social contextual issues (e.g., nativity, environ-
mental exposure to carcinogens) and behaviors 
that elevate cancer risk rates (e.g., obesity and 
diabetes) [13, 14].

Among Hispanic breast cancer survivors, 
many known factors have been shown to be 
associated with poorer outcomes (e.g., clinic 
visits, follow-up mammography) and less fre-
quently adhered to among Hispanic survivors 
when compared to NHW survivors [9]. Results 
from a study designed to model health-related 

quality of life among racial/ethnic minority 
breast cancer survivors with a large sample of 
Hispanic survivors suggest that sociocultural 
context (ethnicity, life stress, social support) 
explained 20% of the variance, demonstrating a 
larger influence than health status and behav-
ioral factors (18%), demographic factors (14%), 
and health system factors (8%) [15]. Wu and 
colleagues suggest that an emphasis on the con-
textual impacts on health-related quality of life, 
specifically the impact of greater neighborhood 
stress on poorer health-related quality of life 
among ethnic minority (e.g., NHW) breast can-
cer survivors, is needed [10].
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5.2.3  Asian-Americans, Native 
Hawaiians, and Pacific 
Islanders

The US Asian-American/Pacific Islander popula-
tion is also a heterogeneous categorization 
describing a diverse subpopulation that includes 
Asian-Americans (e.g., Asian Indians, 
Cambodians, Chinese, Filipinos, Hmong, 
Japanese, Koreans, Pakistanis, Vietnamese, etc.), 
Native Hawaiians, and Pacific Islanders (e.g., 
Chamorros, Fijians, Samoans, etc.) (AANHPIs) 
[16]. Incidence data have consistently docu-
mented that while AANHPIs experience lower 
rates of cancer overall, the highest incidence rates 
within AANHPIs are attributed to breast, pros-
tate, colorectal, and lung cancers (see Fig. 5.3). 
Additionally, AANHPIs have a disproportion-
ately higher risk of developing cancers of infec-
tious origins (e.g., hepatitis C, HPV) when 
compared to NHWs [16]. Cancer rates and risk 
vary widely among AANHPI subpopulations; 
therefore, cancer prevention, control, and survi-
vorship strategies may benefit from considering 
these subpopulation differences [17, 18].

A mixed method study qualitatively described 
socioeconomic well-being (SWB) as a concern 
among US-born Chinese, immigrant Chinese, 
and NHW survivors [19]. The quantitative find-
ings suggest Chinese immigrant survivors report 
the lowest SWB; however, across the study sam-
ple, women with lower incomes and recipients of 
chemotherapy reported low SWB.  Generally, 
highly acculturated immigrant Chinese, US-born 
Chinese, and NHW survivors reported similar 
levels of SWB. More research is needed to 
develop knowledge about the complex cultural 
factors and contextual barriers specific to sub-
populations of AANHPI in efforts to develop tar-
geted and responsive interventions.

5.2.4  Native American/American 
Indian and Alaskan Natives

In the past two decades, American Indian and 
Alaskan native (AI/AN) populations benefitted 
less from progress to improve cancer mortality 

when compared to NHWs [20]. The presence of 
wider health disparities among AI/AN is demon-
strated when geographical variations in mortality 
and incidence are considered [20]. These differ-
ences were in part attributed to contextual varia-
tion in lifestyle behaviors (e.g., cancer screening, 
tobacco use, obesity, etc.) [21]. Quality-of-life 
outcomes comparing AI/AN cancer survivors to 
non-AI/AN survivors found that AI/AN reported 
lower physical and social QOL, similar psycho-
logical QOL, and higher spiritual QOL [22].

Community-based participatory research 
projects such as the Native Navigators and the 
Cancer Continuum have shown promising results 
to engage community members and improve 
access to services among newly diagnosed and in 
building awareness about cancer-related 
resources [23]. Using a community-tailored 
approach, this investigation demonstrates the 
receptivity across AI/AN groups to build capacity 
toward improvements in cancer care. Explorations 
about how these efforts might influence different 
domains of cancer survivorship are needed [23].

5.2.5  Sexual Minorities

A 2011 Institute of Medicine report described the 
current lack of research regarding the health 
experiences of sexual minority populations, with 
gaps in the cancer literature spanning the cancer 
control continuum from prevention to survivor-
ship [24]. Due to the lack of cancer surveillance 
data on sexual minorities, population-level data 
to assess incidence and risk factors specific to 
this population are lacking across the cancer con-
tinuum [25]. In a regional study conducted by 
Boehmer et al. [26], no significant difference in 
cancer prevalence among women by sexual ori-
entation was reported. However, this study found 
lesbian and bisexual females had 1.0 and 2.3 
greater odds of reporting poor or fair health com-
pared to heterosexual female survivors. In con-
trast, men who have sex with men (MSM) had 
1.9 greater odds of reporting a cancer diagnosis 
compared to heterosexual men [26]; however, no 
relationship between sexual orientation and 
self- reported health (e.g., ratings of health from 
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excellent to poor) status was found among men. 
Studies have found no differences in quality of 
life between heterosexual, lesbian, and bisexual 
women [27, 28]; however, sexual minority 
women have been shown to have greater post- 
breast cancer treatment morbidity and systemic 

side effects [29]. Survivorship research for less 
common cancer sites that impact women (e.g., 
cervical cancer) have been less well studied 
among sexual minority women [30]. Among 
MSM, higher prevalence for specific cancers has 
been attributed to sexually transmitted diseases 
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that are also more prevalent in the MSM popula-
tion. Studies suggest that elevated rates of human 
papillomavirus (HPV) in MSM contribute to 
 elevated risk for head and neck cancers [31] and 
anal cancers [32]. Further, documented human 
immunodeficiency virus (HIV) infection is asso-
ciated with elevated rates of Kaposi’s sarcoma, 
anal cancers, non-Hodgkin lymphoma, liver can-
cer, and lung cancer [29, 30, 33].

Population-based research that explores rela-
tionships between sexual minority status and can-
cer outcomes is limited overall; however, research 
within the transgendered population is particularly 
inadequate [34]. Among the transgendered popu-
lation, conflicting evidence has been presented 
regarding the risk of breast cancer incidence [35, 
36]. Case studies suggest the need to explore fur-
ther cancer-specific risks related to the use of both 
masculinizing and feminizing hormones [24]. 
Additionally, evidence-based interventions are 
needed to inform nonjudgmental and knowledge-
able approaches to long-term survivorship effects 
that specifically impact subpopulations of sexual 
minority survivors. For example, MSM posttreat-
ment for anal cancers may endure long-term 
sequelae that present specific challenges to future 
intimacy, including sexual impairment and rela-
tionship adjustment to accommodate changes in 
functioning [30, 37]. Cultural competency training 
among health providers and the development of 
evidence to inform subpopulation-specific assess-
ment and interventions have the potential to 
enhance quality of care [32, 40].

A major challenge to the provision of evidence- 
based care is that survivorship concerns specific to 
sexual minority subpopulations have not been well 
studied. Barriers to healthcare delivery for this 
population include a history of both institutional 
discrimination and interpersonal stigma (e.g., het-
erosexism, transphobia, etc.) directed toward sex-
ual minorities from health professionals [38]. 
Sexual minorities in many cases must choose to 
disclose their gender identity or sexual behaviors 
to their providers. Many of the consequences dur-
ing survivorship are related to identity, relation-
ships, and sexuality; therefore, an initial step to 
develop culturally sensitive assessment and 

intervention is fostering a safe environment for 
sexual minorities to disclose their gender identity 
and sexual behaviors to providers [39].

5.3  Implications of Disparities 
for Cancer Survivorship

Cancer survivorship is characterized by a long- 
term need to manage late- and long-term treat-
ment effects. The impact of cancer treatment and 
its effect on cancer survivorship are differentially 
experienced by health disparity populations. This 
section explores the impacts of socioeconomic 
status, financial toxicity, and multi-morbidity on 
cancer survivorship health disparities.

5.3.1  Socioeconomic Status

The relationship between cancer and socioeco-
nomic status (SES) is multifaceted and intersec-
tional based on historical structural income 
inequalities among specific racial and ethnic sub-
populations. Multiple factors including access to 
healthcare, screening utilization, behavioral risk, 
and occupational hazards strongly influence can-
cer incidence and are similarly associated with 
SES.  Cancer incidence and mortality vary by 
SES in the United States [5, 6]. Low SES is asso-
ciated with incidence and mortality rates for 
lung, colorectal, cervical [40], oral [41], and liver 
cancers [42].

Cancer incidence for other sites including 
breast, prostate, skin [40], and thyroid [38] are 
associated with higher SES [43]. In general, can-
cer incidence for sites that are associated with 
behavioral risk factors (i.e., tobacco use, alcohol, 
diet, intravenous drug use, and sexually transmit-
ted infections) tends to be associated with lower 
SES [44]. Further research is needed to appreciate 
the impact of SES on QOL outcomes during can-
cer survivorship. Early insights regarding the 
breast cancer survivor population suggest that 
mental and physical health-related quality- of- life 
outcomes differed according to income, education, 
and job type, with survivors’ belonging to higher 

5 Disparities



80

SES groups reporting better physical and mental 
health [45]. Additionally, these findings suggest 
that environmental stressors (i.e., housing situa-
tion, neighborhood, use of public services, vio-
lence exposure, and relations with the police) 
were the strongest predictor influencing physical 
and mental quality of life among breast cancer 
survivors [45].

5.3.2  Financial Toxicity

Across socioeconomic groups, financial toxicity 
(i.e., having high out-of-pocket costs that causes 
distress and impacts quality of life) post-acute 
treatment for cancer is now recognized as a 
major concern among survivors and has been 
found to be associated with higher mortality 
and distress [46]. This topic will be discussed 
briefly with a focus on disparity related to the 
cancer survivorship experience. A 2015 system-
atic review found that 16% to 78% of survivors 
experienced financial hardship as a result of their 
cancer [47].

A recent study found a consistent positive 
relationship between cancer survivors who 
declared bankruptcy and an increased risk of 
mortality (that varied in magnitude by cancer 
site) [48]. Racial and ethnic minority patients 
appear most vulnerable to financial decline attrib-
utable to breast cancer, even after adjustment for 
income, education, and employment [49]. Among 
insured individuals, a cancer diagnosis can prove 
financially catastrophic for patients and their 
families. Unfortunately, much of this research 
has focused on the impact of out-of-pocket costs 
among insured individuals and remains under-
studied among uninsured groups [50]. Financial 
toxicity as an adverse effect of cancer treatment 
can manifest as increased emotional and physical 
distress [46]. Financial toxicity has been found to 
be associated with poorer adherence to treatment 
[51] and poorer health-related quality of life 
among survivors in treatment and those with 
advance cancer [52]. Given that financial con-
cerns have been shown to contribute to survivors 
foregoing medical care, additional explorations 
into how cost is a driver for health-related dis-
parities are needed [53, 54].

5.3.3  Multi-morbidity

Approximately 25% of Americans have multi- 
morbidity, defined as two or more concurrent 
chronic conditions that may include both physical 
(e.g., cardiovascular disease, diabetes, obesity, and 
cancer) and psychological conditions (e.g., depres-
sion and anxiety) [3], which may result in increased 
disability and impairment. Generally, cancer is an 
illness associated with aging, as well as high prev-
alence of multi- morbidity [55].

Evidence suggests that the number and severity 
of comorbidities at the time of a cancer diagnosis is 
strongly related to death due to non-cancer causes 
and cancer-specific mortality [56–59]. Health dis-
parity populations are more likely to have multiple 
morbidities that require coordination of care for the 
management of several health conditions. 
Therefore, suboptimal survival outcomes among 
cancer survivors from health disparity populations 
are attributed, in part, to higher incidences of 
comorbidity that significantly contributes to 
increased disability and mortality [60–62].

Furthermore, health disparity populations 
often seek care in resource poor primary care set-
tings [63]. In a study of racially diverse cancer 
survivors between the ages of 40 and 84  years, 
African-American women had the highest rates of 
chronic disease comorbidity (76%) followed by 
African-American men (70.6%) [64]. This find-
ing and others suggest that the compound impact 
of cancer and comorbidity among African- 
Americans may be a significant contributor to 
poorer survival outcomes [61, 65, 66]. While sur-
vival is a key outcome, data are scarce on the 
impact of multi-morbidity on long-term health of 
cancer survivors and health disparate cancer sur-
vivorship populations. Additional research is 
needed to explore the impact of multi-morbidity 
on factors such as quality of life, self- management, 
and healthcare access and utilization.

5.4  Opportunities to Reduce 
Health Disparities

Cancer survivorship, similar to other transition 
points across the cancer care continuum, can be bur-
densome and difficult to navigate for low- income, 
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uninsured or underinsured, racial/ethnic minority, 
and other medically underserved cancer survivors 
who face additional barriers to accessing care and 
maintaining care continuity [67, 68]. The Institute 
of Medicine’s 2013 report titled “Delivering High-
Quality Cancer Care” declared a crisis in cancer 
care delivery [69]. This report and other studies 
document that low-income and racial/ethnic minor-
ity cancer patients, particularly those with Medicaid 
coverage or those without insurance, are more likely 
to experience delays in care, less likely to undergo 
cancer treatment, and have worse survival com-
pared to privately insured or Medicare-insured 
groups. Many cancer patients who rely on charity/
indigent care or emergency public insurance cover-
age during the diagnosis and treatment phases of the 
cancer care continuum face additional financial, 
geographic, and social barriers to receiving long- 
term follow-up care after active cancer treatment. 
Even among cancer patients with insurance, previ-
ously imposed lifetime insurance coverage limits 
and increasing out-of-pocket costs can cause severe 
hardships or affect access to necessary follow-up 
care [47, 54, 70].

5.5  The Affordable Care Act

The implementation of the Affordable Care Act 
(ACA) in 2010 resulted in 20 million Americans 
gaining health insurance [71]. Prior to the ACA, 
an estimated 14.7% of survivors were uninsured, 
and 18% of this population reported having a 
financial hardship. It was estimated that 30% of 
uninsured cancer survivors would become eligi-
ble for health insurance upon ACA implementa-
tion [72]. Approximately 2.1 million Medicaid 
enrollees are cancer patients or cancer survivors 
across the United States [73]. ACA coverage 
requirements specified the following provisions 
for patients with cancer, including coverage of 
cancer screening, preventive care, and clinical tri-
als, as well as protections against lifetime spend-
ing caps, annual limits, and differential rates 
because of preexisting conditions [74]. These 
provisions are important for the prevention of 

complex sequelae, as uninsured cancer survivors 
are less likely to receive preventive care, includ-
ing cancer screenings [75], and are more likely to 
be diagnosed with later stage second cancers 
which have poorer prognosis [76]. While these 
important gains have provided proximal access to 
treatment and short-term follow-up as well as 
reduced financial hardship, it is unclear how pro-
posed changes to the ACA will affect the receipt 
of cancer survivorship care across population 
subgroups in the years to come [77].

5.6  Care Transitions

In the US healthcare system, care transition 
points are replete with opportunities for system 
failures, and the transition from acute cancer care 
to post-acute care routinely lacks proactive coor-
dination [78]. The Centers for Medicare and 
Medicaid Services (CMS) defines a transition of 
care as the movement of a patient from one 
setting of care to another. Settings of care may 
include hospitals, ambulatory primary care 
practices, ambulatory specialty care practices, 
long- term care facilities, home health, and reha-
bilitation facilities [79].

Following post-acute care, primary care pro-
viders are increasingly poised to be more 
involved in the follow-up care of survivors [80–
85]. Yet, during the transition from acute cancer 
care to long-term cancer survivorship follow-
up, patients are not confident with their PCP 
level of cancer follow-up expertise [86, 87], 
physician training and education on survivor-
ship issues is limited [80, 88, 89], and barriers 
to patient and provider communications exist 
[86]. While several care transitions initiatives 
have been implemented or piloted by the 
Agency for Healthcare Research and Quality 
(AHRQ) or CMS to improve transitions between 
acute hospitalizations and long- term care or 
back to primary care [90, 91], few strategies 
have been developed to focus on improving the 
transition from active cancer treatment to long-
term survivorship care.
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5.7  Policy and Interventions 
to Reduce Health Disparities

Three broad strategies have been used to over-
come the issues of fragmentation and coordina-
tion among the diverse cancer survivor 
populations: (1) the piloting of cancer survivor-
ship models of care, (2) the development of sur-
vivorship care plans, and (3) the use of patient 
navigation services. The advent of cancer survi-
vorship care models are often extension models 
already describing oncology settings [64, 92]. 
Most of these models implemented are exten-
sions of oncologic care but vary widely in 
approach and scope of care based on the context 
where they are operationalized [64, 93]. This lack 
of standardization has been identified as a key 
care quality issue in survivorship care and 
remains a critical obstacle to developing strate-
gies that are responsive to health disparity popu-
lations [2]. Further, studies of these survivorship 
models that have been piloted thus far have not 
consistently reported the proportion of non- 
White survivors who have access to these innova-
tive new care models being studied [64, 94]. 
Unfortunately, no reliable information about how 
accessible cancer survivorship programs are to 
minority and underserved populations of cancer 
survivors in the United States is available [94].

The second strategy to overcome fragmenta-
tion during post-acute cancer care is separate, but 
related to piloted models of survivorship care, 
and is often a key focus of these models—the 
provision of a survivorship care plan (SCP). 
Survivorship care plans have been proposed as a 
communication tool intended to bridge the iden-
tified communication gap between patients, acute 
cancer care providers, and primary care physi-
cians [95] and in some cases have been culturally 
tailored to address differences specific to sub-
populations. A SCP can be a hard copy or elec-
tronic document that includes a personalized 
treatment summary, information on possible 
late- and long- term effects, signs of recurrence, 
guidelines for follow-up care cancer screening 
and surveillance tests, recommendations for 
healthy living, and identification of supportive 

care resources [96–98]. The American College of 
Surgeons has made the provision of survivorship 
care plans a requirement for cancer center accred-
itation, which was endorsed by the American 
Society of Clinical Oncology as a step toward the 
delivery of higher- quality cancer care [99]. While 
primary care physicians are more likely to report 
engaging in survivorship care planning upon 
receipt of a care plan [100], evidence suggests 
care plans were not significantly efficacious in 
improving clinical and patient-reported outcomes 
[101, 102]. To date, no efficacy trials have inves-
tigated the feasibility of dissemination and poten-
tial impact of using survivorship care plans on 
clinical and patient-related outcomes in health 
disparity populations.

There are several potential reasons why SCPs 
may not fully address health disparities in cancer 
survivorship. Parry and colleagues [103] describe 
a “shortcoming of existing survivorship care 
planning is that it has not adequately addressed 
the diverse sociocultural backgrounds that survi-
vors bring with them into the care context.” 
Because the emphasis is on transitioning survi-
vors from acute cancer care to primary care, the 
current care planning process does not attend to 
whether survivors have a usual source of care. 
Recent studies have shown in non-Medicaid 
expansion states, cancer survivors were more 
likely to lack a usual source of care and report 
being unable to afford medical care [104].

Additionally, several studies have explored 
the acceptability of SCPs in minority populations 
and key findings indicate traditional SCPs: (1) 
are too technical, (2) use a “one-size-fits-all” 
communication strategy, (3) contain excessive 
medical jargon, (4) neglect psycho-social and 
self-care needs, and (5) do not provide sufficient 
information about late- and long-term effects of 
treatment [105–107, 86, 108]. These research 
studies have also noted that standard SCP tem-
plates do not sufficiently address well-docu-
mented factors such as personal beliefs and 
traditions; spirituality, culturally, and linguisti-
cally appropriate information; and medical mis-
trust that may impact their implementation [105, 
109, 107, 110, 111, 108]. A 2013 study using 
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consensus meetings with survivors and advocates 
to identify culturally responsive SCP content and 
domains [105] found that SCPs lack patient 
input and adequate information on health histo-
ries, comorbidities, and health promotion. 
Recommendations to improve SCPs included 
documentation of all comorbidities and medica-
tions regardless of relationship to cancer, refer-
rals for cancer-related providers, and culturally 
informed health advisories [105].

Studies that have sought to explore cultural 
adaptations of SCP content and delivery strate-
gies provide many suggestions for culturally tai-
loring these tools based on the preferences and 
needs of specific populations. For example, 
Chinese-American breast cancer survivors pre-
ferred to receive their initial treatment summary 
face-to-face encounter with a provider, followed 
by a lay language written summary in English 
and Chinese [110]. A study of low-income survi-
vor populations’ concerns reported that a SCP 
should not replace direct communication with 
providers; however, there was a need to develop 
low-literacy written information in multiple lan-
guages [112]. Findings from research among 
African-American breast cancer survivors sug-
gest that survivors received variable amounts of 
information about their cancer treatment and 
were unhappy with the cultural and race-specific 
information received [107].

The third strategy used to overcome health 
disparities are patient navigation services. Patient 
navigation services—a barrier-focused interven-
tional approach to address and overcome frag-
mentation of care issues—have emerged as a 
strategy to address and overcome health delivery- 
related disparities across the cancer continuum 
for racial/ethnic minorities [113–116] and low- 
income [117, 118] and other urban underserved 
populations. These patient navigation strategies 
have utilized both medically trained staff and lay 
health workers and promotoras. According to a 
review of the state of the science regarding patient 
navigation, these efforts are largely focused on 
cancer screening, diagnosis, treatment, and clinical 
trial enrollment [119]. Although a qualitative 
study of African-American breast cancer survi-

vors describes the need for continued navigation 
during post-acute care [120], to date, no efficacy 
studies have evaluated the impact of patient navi-
gation services on survivorship outcomes [119]. 
Currently, there is no other research to inform 
this area regarding disparity groups; therefore, 
subsequent research to expand the evidence base 
and articulate best practices for patient naviga-
tion during the cancer survivorship phases of care 
are warranted.

5.8  Future Directions

Evidence regarding the incidence and mortality 
for key racial and ethnic minority subpopulations 
in the United States is readily available and can 
assist in the development of cancer prevention 
and control strategies to address health-related 
outcomes. However, additional research is 
needed to further elucidate drivers of health dis-
parity cancer survivorship outcomes at the indi-
vidual, social, and health system process levels 
that contribute to physical and mental health 
quality of life during survivorship, from the 
period of post-acute cancer care to the end of life. 
The current race and ethnicity data collected 
nationally in datasets such as NCI’s Surveillance 
Epidemiology, and End Results (SEER) are sys-
tematic but not comprehensive; therefore, the 
current practice of lumping smaller subpopula-
tions together into heterogeneous groups to 
achieve larger samples makes it difficult to dis-
cern whether trends noted at the population level 
translate into actionable data for use at the indi-
vidual, social, and health system process levels. 
While race and ethnicity data are insufficient, 
there is a lack of data regarding sexual minorities 
health research as documented in the recent IOM 
report [24], and current national resources such 
as the SEER database do not collect data on sex-
ual orientation or gender identity. Therefore, to 
address health disparities in cancer survivorship, 
we need more data about individual groups for 
tailoring and use in design and implementation of 
specific cancer prevention and control program 
and policy-making efforts.
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There is also need for interventions to address 
the disproportionate burden of multi-morbidity 
in particular among the underserved. The need 
to further tease apart the cumulative impact and 
relationships between obesity, comorbidities, 
race, and ethnicity on cancer survival and survi-
vorship outcomes has been articulated else-
where [14]. Additionally, the potential impact of 
financial toxicity on poorer health outcomes 
among health disparity populations is an area in 
need of additional attention. Much of the focus 
thus far has been on the impact on insured popu-
lations [50], whereas more studies of the unin-
sured and underinsured are needed. Further, 
existing SCPs do not adequately address the 
needs of diverse minority populations [105, 107, 
110, 109]. The potential of survivorship care 
plans that incorporate the culture, values, and 
beliefs of minority cancer survivors to reduce 
barriers in communication and improve coordi-
nation of care is an area in needs further research 
[107, 105, 121, 122].

The issues described above point to a grow-
ing appreciation for the development of multi-
level interventions [123]. Interventions that 
move beyond framing health outcomes as the 
result of individual choice and instead acknowl-
edge that health is the result of individuals and 
groups navigating complex social and political 
environments are needed [124]. Inequalities 
based on race, income, and sexual identity 
should be conceptualized from an intersectional 
approach that understands that vulnerabilities 
for health disparities may be multiplied and 
compounded [125]. As is the case for many 
health issues, disparities in cancer survivorship 
manifest at multiple levels, such as home/fam-
ily, community, region, state, and health service 
delivery. Therefore, issues such as poverty, race, 
and how these manifest within communities 
influence crucial behaviors. Policy can shape 
health system responses that impact the cancer 
survivorship phase of care. It is important that 
cancer survivorship disparity research evolve 
to address this multilevel, social ecological 
context.
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Aging

Leah L. Zullig, Christina D. Williams, 
and Harvey J. Cohen

6.1  Overview of Aging 
and Cancer Burden

With the rising numbers of baby boomers mov-
ing into the older age groups, the well-known 
relationship between aging and cancer, the earlier 
diagnosis, and the increasing survival of this 
group following primary cancer treatment, there 
is no question that the attention paid to this group 
in terms of research and clinical care is on the 
rise. This chapter provides a review of common 
concerns and the management of this relatively 
forgotten group in the areas of cancer survivor-
ship research and practice.

6.1.1  Physiologic 
Versus Chronologic Aging

Aging, in the simplest term, refers to the process 
of becoming older. Physical aging can be charac-
terized by four major “losses”: (1) loss of speed, 
(2) loss of flexibility, (3) loss of acuity, and (4) 
loss of stamina [1]. In scientific literature, there is 
variability in what is meant by “older” and 
“elderly” populations. Many studies among 
patients with cancer, particularly those using 
SEER-Medicare data, use 65  years of age as a 
threshold to define elderly [2]; however, some 
studies use minimum ages of 60, 70, or 75 years 
when referencing older cancer patients. Differing 
definitions of “older” can make comparisons 
across published works challenging. Additionally, 
there is heterogeneity in overall health and well-
ness among people by age, particularly among 
older cancer survivors. As an example, consider 
two 80-year-old men, both who recently com-
pleted treatment for early stage non-small cell 
lung cancer. The first man walks 3 miles daily, 
regularly takes gentle water aerobic classes on 
the weekends with his wife, and has well- 
controlled hypertension as his only comorbid 
condition. The second man has been sedentary 
for most of his adult life and does not currently 
exercise. He is socially isolated and has comor-
bid diabetes and congestive heart failure.

While there is an inverse association between 
chronological age and physiological age, the 
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 differences in health status among older individu-
als with a history of cancer vary due to several 
factors, including genetic, environmental, and 
lifestyle [3]. The aforementioned case examples 
illustrate age alone does not tell the full story. 
This heterogeneity among older cancer survivors 
is often underestimated and potentially contrib-
utes to age-based disparities in cancer care, such 
as undertreatment and underrepresentation in 
clinical trials [4, 5]. Therefore, while age is an 
important factor of cancer survivorship care, it is 
not a sufficient proxy for health status upon 
which to base decisions of cancer management 
and support.

6.2  Increasing Prevalence 
and Needs of Older Cancer 
Survivors

There are an estimated 15.5 million cancer survi-
vors living in the USA, and 62% of survivors are 
65 years or older [6]. As efforts to improve the 
diagnosis and management of cancer continue 
and as our population is aging, the proportion of 
older cancer survivors is expected to substan-
tially increase [6]. Over the next two decades, the 
number of cancer survivors overall is estimated 
to nearly double to 26.1 million; approximately 
73% of cancer survivors in 2040 are anticipated 
to be 65 years and older, and among these survi-
vors, 31% will be 75–84 years of age, and 18% 
will be 85 years and older [6].

Due to cancer and associated treatment, can-
cer survivors face many physical and mental 
health effects. As the number of older cancer sur-
vivors (i.e., those aged 65  years and older) 
increases, we must understand and address the 
differing health needs of this unique population. 
Many older individuals have multiple chronic 
conditions, functional and cognitive decline, and 
physical limitations that may be exacerbated by 
cancer treatments, as well as impair prognosis 
and quality of life [7, 8]. While about half of sur-
vivors aged 70–74 years do not experience mul-
tiple chronic conditions prior to their cancer 
diagnosis, there is a considerable increase in the 
prevalence and severity of multiple chronic con-

ditions with increasing age [6]. Consequently, 
these patients can experience fragmented care 
and receipt of suboptimal management of these 
multiple chronic conditions.

Older cancer survivors are unique for several 
reasons. The physiologic changes of aging, such 
as that leading to decreased organ function (e.g., 
decreased wound healing, renal, cardiac, and 
immune function), may impact treatment deci-
sions and outcomes. Older patients may present 
with disorders and treatment complications in a 
different manner and exhibit greater psychologi-
cal resilience than younger survivors [9]. 
Emerging evidence suggests that older cancer 
survivors with good baseline physical function, 
high self-efficacy, and strong social support may 
also be physically resilient [10]. Adverse out-
comes due to coexisting cancer and chronic ill-
nesses may cause survivors to need more support 
services and be concerned about losing their 
independence [11]. Therefore, older individuals 
represent a vulnerable population of cancer survi-
vors. They present the need for additional assess-
ment of multiple chronic conditions, 
socioeconomic conditions, functional depen-
dence and frailty, and cognitive conditions [12]. 
In this chapter, we discuss characteristics of older 
survivors, late effects of treatment, unique needs, 
and the implications for survivorship care for 
older patients.

6.3  Clinical Characteristics 
of Older Cancer Survivors

6.3.1  Comorbidity

A particularly salient issue among older cancer 
survivors is the increased likelihood of multiple 
competing medical conditions and difficulty iso-
lating cancer-related effects due to comorbid 
conditions. Data suggest that at least 80% of 
older adults in the USA have at least one comor-
bid condition and half of the older adult popula-
tion has two or more comorbidities [13]. In a 
study by Bluethmann et al. [6], the authors noted 
that the medical history of severe comorbidity 
(defined as the presence of conditions that  usually 

L. L. Zullig et al.



93

require modifications to cancer treatment, such as 
chronic renal failure, liver dysfunction, COPD, 
dementia, AIDS, CHF), among older cancer sur-
vivors, ranged from 26% in the 66–69 age group 
to 47% in the 85+ age group, compared to 16% to 
42% among older non-cancer survivors [6]. 
While comorbidities are highly pervasive among 
older cancer survivors, the prevalence of most 
medical conditions at diagnosis and incidence 
after diagnosis were similar among older (≥60) 
cancer survivors compared to older non-cancer 
survivors [14]. However, in the same cohort of 
approximately 3,800 cancer patients and 12,000 
non-cancer patients, COPD and venous thrombo-
sis were more common among older people with 
a history of cancer than those without. There is a 
possibility that this is a survivor effect in that 
those who were older and had more comorbid 
conditions have died, and are thus not included in 
the studies.

Likewise, among older adults, the most com-
monly occurring comorbidities are similar for 
among people with and without a history of can-
cer [6, 15]. Despite the high prevalence of comor-
bidity among the elderly, it remains unclear 
whether comorbidities affect older cancer survi-
vors differently than those without cancer. For 
example, the extensive and severe comorbidities 
in older adults may affect the type and response 
to cancer treatment and physical resilience to side 
effects and can even be exacerbated by cancer- 
related toxicities [16, 17]. Also, cancer diagnosis 
and treatment in older adults can accelerate 
development of subsequent conditions. Common 
sequelae of cancer treatment include second 
malignancies, cardiovascular disease, and devel-
opment of diabetes and osteoporosis [14]. Other 
physical effects and symptoms of cancer include 
pain, fatigue, sleep disturbance, and cognitive 
dysfunction [3]. Some of the most clinically 
important effects in older cancer survivors 
include fatigue and pain [18], peripheral neurop-
athy [19], bone health [20, 21], and cognitive 
decline [22]. Pain and fatigue, in particular, are 
known to be associated with functional decline in 
older survivors [23], and the severity of symp-
toms is strongly correlated with multiple comor-
bidity and posttreatment functional decline in 

older cancer patients [24]. These potential late 
effects of cancer and its treatment can often be 
mistaken as normal aging rather than as cancer- 
related treatment effects. This emphasizes the 
need for ongoing assessment of long-term and 
late effects of cancer symptoms considering the 
presence, severity, and burden of cancer-related 
symptoms in older cancer survivors (Table 6.1). 
Therefore, while the prevalence of comorbidities 
in older cancer survivors is greater than younger 
cancer survivors, yet similar to older non-cancer 
patients, the severity, implications, and short- 
term consequences of these conditions are unique 
to older cancer survivors and often require spe-
cial consideration.

6.3.2  Polypharmacy

With age comes an increasing prevalence of mul-
tiple chronic conditions and an increasing reli-
ance on multiple medications, or polypharmacy, 
to manage chronic conditions. Polypharmacy is 
broadly defined as the prescription and utilization 
of multiple medications to treat coexisting ill-
nesses and symptoms [25] and/or the inappropri-
ate use, underuse, or overuse of medications [26]. 
Older cancer patients are not only on multiple 
medications to treat cancer and manage symp-
toms and side effects but also to manage other 
pre-existing and newly developed chronic condi-
tions. A cancer diagnosis will often necessitate 
the use of medications to treat the cancer, reduce 
the likelihood of recurrence or new malignancies, 
and counteract potential complications or side 
effects of medications used for cancer treatment. 
Polypharmacy is common in older adults in gen-
eral and has been found to be more common in 
older cancer survivors compared to both younger 
cancer survivors and to older individuals without 
cancer [27]. Other studies that have evaluated 
polypharmacy in older cancer patients have 
reported 35–80% of older patients 
(age ≥ 65 years) were taking at least five drugs at 
the time of the cancer diagnosis [27–29]. 
Approximately 40% were taking potentially 
inappropriate drugs [28], and about 30% had a 
potential drug-drug interactions [30]. A recent 
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study among breast cancer survivors who were 
prescribed with oral medications for the manage-
ment of chronic conditions found that adherence 
to those medications decreased sharply after 
breast cancer treatment (91.4% before treatment 
to 77.9% after treatment, p < 0.001) [31].

Additional negative implications of polyphar-
macy, such as decreased medication adherence 
and increased cost, are likely to be worse in older 
cancer patients relative to their younger counter-

parts. Optimal management of polypharmacy in 
older cancer survivors should, at a minimum, 
include periodic medication reconciliation (phar-
macy review) and management by an interdisci-
plinary team that includes a clinical pharmacist 
[25]. One tool to evaluate polypharmacy in older 
adults is the ARMOR (Assess, Review, Minimize, 
Optimize, Reassess) tool [32]. The ARMOR con-
solidates many clinical recommendations about 
polypharmacy into a functional, stepwise tool 
that guides clinician through an action-oriented 
polypharmacy assessment.

6.3.3  Functional Status 
and Changes

As a result of multiple morbidity, physiological 
decline, and the effects of cancer treatment, older 
cancer survivors have greater risk of physical 
limitations and disability. In older cancer survi-
vors, the purpose of treatment and follow-up care 
is not only to prolong survival but also to main-
tain function. For many patients, maintaining 
functional status and independence may be 
equally as important as prolonging survival (see 
Sect. 2.3 describing patient preferences and 
decision- making). Functional status is strongly 
associated with a patient’s ability to tolerate treat-
ment and predicts mortality [33]. However, long- 
term cancer survivors are subject to worse 
functional status than the non-cancer elderly 
population [34]. Functional decline can persist 
throughout survivorship but is most significant in 
the first few years after treatment [35]. Studies of 
newly diagnosed cancer patients indicate worse 
cancer-related physical function among older 
patients than younger patients [35]. Since one of 
the best predictors of subsequent physical func-
tion is baseline physical function, it may be worth 
considering older adults’ baseline physical func-
tion, function during treatment, and following 
treatment. Most studies have not captured func-
tional status prior to the cancer diagnosis, making 
it difficult to tease out the effect of cancer.

Functional status, also referred to as perfor-
mance status, is probably the single most impor-
tant determinant of optimal therapy in oncology 

Table 6.1 Potential late effects from cancer treatment

Organ system Potential late effects
Cardiovascular Coronary artery disease

Pericardial effusion
Pericarditis
Cardiomyopathy
Atherosclerotic cardiovascular 
disease
Arrhythmias
Valve dysfunction

Pulmonary Interstitial pneumonitis
Pulmonary fibrosis
Restrictive lung disease
Obstructive lung disease
Decreased lung volume

Renal and 
genitourinary

Glomerular toxicity
Tubular dysfunction
Erectile dysfunction
Dyspareunia
Decreased creatinine clearance
Hypertension

Sensory Hearing loss
Tinnitus
Decreased vision
Cataracts
Retinopathy

Endocrine Osteoporosis
Obesity
Metabolic syndrome
Hypothyroidism
Premature menopause

Hematologic Cytopenia
Myelodysplasia

Neurologic Leukoencephalopathy
Stroke
Cerebellar dysfunction
Cognitive dysfunction

Dental and oral Poor enamel and root formation
Dry mouth
Tooth decay

General Fatigue
Financial distress

Material in Table 1 was adapted from Aziz et al. 2017 and 
Henderson et al. 2014 [34, 47]
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and predicts future functional status. Functional 
or performance status can be assessed using three 
approaches: (1) observational, retrospective data- 
driven measures (e.g., Eastern Cooperative 
Oncology Group Performance Status or ECOG 
PS); (2) observed, objective measures (e.g., func-
tional gait assessment); or (3) technology-based 
measurements (e.g., physical activity monitors). 
While these measures assess slightly different 
aspects of physical function, it is important to 
note that performance status assessments are 
associated with response to chemotherapy, sur-
vival, and quality of life [36]. Two of the most 
common tools for retrospective data-driven 
assessment of performance status are the Eastern 
Cooperative Oncology Group performance status 
(ECOG PS) and the Karnofsky Performance 
Status (KPS) scales. However, validation of these 
tools is scarce and limited in the younger cancer 
population (i.e., mean age of 50) and therefore 
may not accurately capture the functional vari-
ability in older persons [37].

Alternative measures of performance status 
such as the comprehensive geriatric assessment 
(CGA), which evaluates multiple domains of 
older patients including functional status, may be 
more appropriate [38]. The CGA has been shown 
to provide more information on performance sta-
tus in older cancer patients compared to the 
ECOG PS alone [39] and impact treatment deci-
sions [40] (see Sect. 4.3). Two predictive models 
have been developed to address limitations and 
supplement performance status measures, partic-
ularly for evaluating older patients’ eligibility for 
chemotherapy. The Cancer and Aging Research 
Group (CARG) score categorizes patients ≥65 
into three categories (high, medium, low) of che-
motherapy toxicity [41], and the chemotherapy 
assessment scale for high-age patients (CRASH) 
score predicts for hematologic and non- 
hematologic chemotherapy toxicities and catego-
rizes patients into four risk groups (low, medium 
low, medium high, high) [42]. Observed objec-
tive measures of physical function include the 
functional gait assessment, timed “up and go,” 
and dynamic gait index, among others [43, 44]. 
While in their infancy in clinical practice, wear-
able physical activity monitors also hold promise 

for informing providers about the actual physical 
activity of their older cancer patients [45]. When 
assessing performance status in older cancer 
patients, it is critical to apply the most appropri-
ate assessment tool or combination of tools [46].

6.3.4  Frailty

Physiologic reserves decline with age; thus older 
individuals may be more vulnerable to disability 
and morbidity. This physiologic decline can man-
ifest as reduced energy metabolism and loss of 
neuromuscular function, for example, and can be 
amplified by acute injury or pre-existing illness 
and lead to permanent organ damage [47]. Frailty 
was initially described as a syndrome character-
ized by decreased homeostatic reserve and resis-
tance to stressors [48] and is a result of the 
cumulative decline across many organ systems 
and therefore increases risk of adverse outcomes. 
There are two common approaches to measuring 
frailty: (1) the deficit-accumulation frailty index 
[49] and (2) the frailty phenotype index [48]. 
These approaches are applicable to all older 
patients and, thus, are applicable for both cancer 
treatment and survivorship care.

The deficit-accumulation frailty index cap-
tures the influence of a multitude of age-related 
health deficits that include symptoms, signs, dis-
eases, disabilities, or other test abnormalities 
[50]. It is calculated by dividing the sum of all 
health deficits a person has by the total number of 
possible health deficits considered [49]. 1 and 0 
indicate presence or absence of a deficit, respec-
tively; therefore, the resulting index score is 
between 0 and 1 where 1 represents complete 
frailty and 0 represents complete health. Although 
there is no standard set of potential deficits that 
must be considered in a given frailty index assess-
ment, each deficit must (1) increase with age, (2) 
be health-related, (3) be prevalent in at least 1% 
of the study population, (4) be absent in 80% of 
the study population less than 80, and (5) be non- 
missing in more than 5% of the study population 
[51]. A recent study using a modified frailty 
index found that a high frailty index (>0.27) was 
associated with increased incidence of 
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 postoperative complications and 30-day mortal-
ity among older (ages 60–90) gastrointestinal 
cancer surgery patients [52]. A comprehensive 
geriatric assessment (CGA) is often used to 
assess frailty in older cancer patients [53]. Cohen 
et al. used the CGA to create a deficit-accumula-
tion frailty index among older patients scheduled 
to begin a new chemotherapy regimen [54]. 
Using this approach, the authors classified 50% 
of patients as non-frail, 39% pre-frail, and 11% 
frail, and pre-frail/frail patients had increased 
risk of grade ≥ 3 toxicity, discontinuing chemo-
therapy, and being hospitalized [54].

The frailty phenotype index, another common 
tool for defining frailty, can be conceptualized by 
the presence of at least three of the following 
characteristics: unintentional weight loss, 
exhaustion, low energy expenditure, slow gait 
speed, or weak grip strength [48, 55]. Using this 
frailty phenotype index, the prevalence of frailty 
in a cohort of Medicare patients was significantly 
greater among those with cancer (79.6%) com-
pared to those without a history of cancer (73.4%) 
[56]. There are a number of validated tools that 
can be used to measure frailty and are considered 
to be on a spectrum between the deficit- 
accumulation frailty index and the frailty pheno-
type index [57]. The comprehensive geriatric 
assessment is a recommended tool for diagnosing 
frailty among older patients [58] (see Sect. 4.3), 
and the NCCN guidelines recommend using a 
geriatric assessment in older cancer patients to 
define their physical, psychosocial, and func-
tional well-being, including frailty [46].

A systematic review related to the prevalence 
and outcomes of frailty in older cancer patients 
has been recently conducted [55]. The studies 
included in the review defined frailty using the 
deficit-accumulation frailty index, frailty pheno-
type index, or CGA [55]. This systematic review 
found that the median prevalence of frailty was 
42% and that frailty was associated with increased 
risk of all-cause mortality, postoperative mortal-
ity, and treatment complications. Even those 
classified as pre-frail (i.e., 1–2 of the 5 frailty 
characteristics) had increased risk of premature 
mortality [55, 59]. The prevalence of frailty may 
vary depending on the instrument used; however, 

despite the method used to diagnose frailty, it is 
correlated with significant morbidity and mortal-
ity. Detecting frailty in older patients with cancer 
can aid in risk stratification and thereby ensure 
that elderly frail patients are not exposed to treat-
ments for which they are unable to tolerate and 
that elderly fit patients are considered for guide-
line- or consensus-based treatments.

6.3.5  Cognitive Changes

Changes in multiple organ systems increase with 
age, and changes in the brain affect cognitive 
function. Aging, in general, is characterized by 
increased damage to cellular processes, dimin-
ished reserve, susceptibility to disease, and resis-
tance to stressors, which collectively contribute 
to cognitive impairment [60]. Multiple morbidi-
ties in older patients can also directly or indi-
rectly affect cognition. For the older cancer 
survivor, cognitive impairment has implications 
along the survivorship continuum including 
understanding prognosis and treatment options, 
decision-making, treatment adherence, symptom 
management, recommended follow-up care, and 
additional caregiver support [3]. Not only can 
pre-existing cognitive impairment affect cancer 
care, but studies also suggest that systemic ther-
apy in older cancer patients can contribute to 
impairment of one or more cognitive domains, 
although the biological mechanisms are currently 
unclear [22].

Investigations of cognitive decline following 
systemic cancer therapy have shown conflicting 
results, and most work in this area has been 
between breast and prostate cancer survivors. For 
example, Jean-Pierre and colleagues sought to 
determine the prevalence of self-reported mem-
ory problems in a USA based nationally repre-
sentative cohort of patients with and without a 
history of cancer [61]. Among this sample, 
patients with a history of cancer reported mem-
ory problems more often than those without a 
history of cancer (14% vs. 8%). Another large 
cohort study of older (aged 65 years and older) 
survivors of nonmetastatic breast cancer found 
that approximately 42% of survivors maintained 
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high self-reported cognitive function and a 
minority (approximately 8%) reported acceler-
ated cognitive decline [62].

While some older cancer survivors may expe-
rience minimal cognitive decline associated with 
the aging process, others may experience more 
significant cognitive changes including demen-
tia. At present, there is no consensus, and the cli-
nician should use treatment measures he or she is 
most comfortable with depending on data avail-
able. For example, of two studies evaluating the 
correlation between dementia and chemotherapy 
among older breast cancer survivors in the SEER- 
Medicare population, one found no association 
[63], while the other observed higher risk of 
dementia in patients who received chemotherapy 
compared to those who did not [64]. Similarly, 
among older (≥70) men with prostate cancer, the 
5-year cumulative probability of being diagnosed 
with dementia was 13.7% for those receiving 
androgen deprivation therapy (ADT) compared 
to 6.6% for those with no ADT (differences were 
much smaller among younger patients, i.e., 2.3% 
vs. 1.0%) [65].

Manifestations of cognitive impairment are 
also known to be a predictor of mortality among 
older cancer patients. In a longitudinal study of 
older (≥65  years) cancer patients in Belgium 
who had breast, colorectal, or prostate cancer sur-
gery, 46% had some level of cognitive impair-
ment based on the Montreal Cognitive 
Assessment, and those with cognitive impair-
ment were six times more likely to die within 
2  years than patients without cognitive impair-
ment [66]. In this study, most deaths among all 
patients were attributed to cancer progression.

While mechanisms underlying the relation-
ship between cognitive changes and cancer treat-
ment and outcomes are still being explored, 
evidence to date at least warrants screening for 
cognitive impairments prior to initiating cancer 
treatment and also throughout survivorship. Few 
pharmacological agents have been tested for effi-
cacy against cognitive decline, and nonpharma-
cological interventions such as psychosocial 
support and cognitive behavioral therapy have 
been considered in the management of cognitive 
impairments, particularly chemotherapy-induced 

cognitive decline [67, 68]. However, there 
remains a need for guidelines for screening and 
management of cancer treatment-related cogni-
tive dysfunction.

6.3.6  Psychosocial Considerations

Many social factors may differ in the care of 
older cancer survivors as compared to their 
younger counterparts. These factors include the 
lack of a spouse or other family members in the 
home, fixed incomes, and the living arrangement 
(e.g., independent vs. assisted/facility living) 
[69]. Among older adults with cancer, social iso-
lation and loneliness are established predictors of 
mortality [70], as well as increased risk of anxi-
ety and depression [71]. Depression can contrib-
ute to functional decline but also be an indicator 
of additional needs for social support and care-
giving [72]. Despite the potential role of depres-
sion in managing these cases, depression often 
goes undiagnosed and undertreated due to atypi-
cal presentation in older patients (e.g., somatic 
symptoms such as sleep disturbance, body aches, 
and malaise are more common in older patients 
compared to younger adults) [73, 74].

Older cancer survivors are more likely to have 
older companions and caregivers who may have 
their own health problems, so understanding the 
type and extent of support (e.g., travel, financial, 
social, dietary, etc.) available may impact treat-
ment decisions. The outcome of treatment deci-
sions should be weighed carefully. Informal 
caregivers for older cancer survivors, often 
friends and family members, frequently report 
high levels of distress and low levels of social 
support and coping abilities [75]. The potential 
negative impact on caregivers’ well-being may 
cause a negative cycle that subsequently impacts 
the survivors’ well-being. Thus, caregiver burden 
is an important psychosocial consideration for 
both members of the survivor-caregiver dyad.

While there are no clear guidelines for care-
givers of cancer patients, some professional orga-
nization such as the American Cancer Society 
and National Cancer Institute provides guidance 
and resources for cancer caregivers [76, 77]. 
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Also, those caring for older (≥65) patients have 
been classified as “vulnerable” caregivers, while 
caregivers of younger patients are considered 
“non-vulnerable,” because there are increased 
physical, emotional, and financial demands and 
strains associated with caring for older patients 
with cancer [78]. Despite the potential psychoso-
cial distress of caregiver, older survivors may 
exhibit greater psychological resiliency due to 
well-established, long-term interpersonal rela-
tionships that provide support [9].

6.4  Financial Burden

Managing the physical toxicities of cancer treat-
ment has been the focus of researchers and clini-
cians for decades; however, the importance of 
managing the financial toxicities resulting from 
cancer  – both during and after treatment  – on 
older adults has only recently been recognized. 
Financial toxicity encompasses both objective 
financial burden and subjective financial distress 
[79]. Out-of-pocket expenses related to cancer 
treatment are akin to physical toxicity because, 
just as physical toxicities negatively impact 
patients’ quality of life and the ability to deliver 
the best quality cancer care, so too do financial 
toxicities [79].

The financial toxicities of cancer treatment are 
problematic for cancer survivors of all ages but 
may be particularly devastating for older cancer 
survivors who may be forced to spend their sav-
ings at a time when they would traditionally be 
focused on retirement. Another study found that, 
compared to men without a history of cancer, 
male cancer survivors are less likely to be 
employed, more likely to be retired, and were 
less optimistic about finding a job [80]. This 
study was conducted among men age 55 years or 
older, potentially a decade before becoming eli-
gible for Medicare. For older cancer survivors 
who have not yet aged into Medicare, lapses in 
employment could cause insurance gaps and 
necessitate spending down of personal and retire-
ment savings. This is particularly problematic for 
older cancer survivors who are in or approaching 
retirement.

In the era of cost sharing and coinsurance, 
patients with cancer increasingly shoulder the 
financial burden of their care. One study showed 
that cancer patients pay an average of $700 per 
month for their cancer care, despite having insur-
ance (mean age = 64 years) [81]. Patients are sen-
sitive to even small financial changes in 
co-payments. Among patients with chronic 
myeloid leukemia, one study showed a median 
co-payment of $30 [82]. Patients with higher co- 
payments were 42% more likely to be nonadher-
ent with their oral anticancer treatment [82]. 
Older cancer survivors living in rural areas may 
be especially at risk for financial burden. Older 
rural cancer survivors are approximately 66% 
more likely to forgo medical care and were 54% 
more likely to avoid dental care than those in 
urban areas, due to cost [83]. It is important to 
note that even though many older cancer survi-
vors may qualify for health insurance coverage 
through Medicare, there may still be substantial 
co-payments for cancer treatment and follow-up 
services, particularly for newer biologic and 
immunotherapy oral medications.

There are many programs designed to provide 
financial support for people struggling to afford 
their cancer treatment (i.e., pharmaceutical 
patient assistance programs, financial counseling 
services). However, the financial burden of can-
cer care may still be experienced by those who 
seek financial assistance. Among patients 
enrolled in a national co-payment assistance pro-
gram, 45% reported cost-related treatment non-
adherence (e.g., not taking prescription 
medications as prescribed) [84]. While older age 
was associated with less cost-related nonadher-
ence, cost-related nonadherence did persist even 
among older cancer survivors. On average, cost- 
related nonadherent patients were 70 years old, 
and this nonadherence took several forms. 
Patients reported taking medications prescribed 
for someone else (4%), taking less of a medica-
tion that was prescribed (22%), only partially fill-
ing a prescription (25%), not filling a prescription 
(27%) – all because of cost [84].

Even cancer survivors with health insurance 
coverage report altering their care or lifestyle to 
afford their cancer care. Cost-related 
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 nonadherence has also been documented among 
elderly patients both with and without a history 
of cancer who were insured through Medicare 
[85]. Among elderly cancer survivors with 
Medicare, approximately 10% reported cost-
related nonadherence. Compared to adherent 
patients, these older cancer survivors who 
reported cost-related nonadherence had lower 
incomes and were more likely to be of African-
American race [85]. Again, this is often at a time 
when patients are in or approaching retirement 
and will increasingly rely on accrued savings.

Cancer patients and survivors may not seek 
financial assistance because they are not aware of 
the potential severity of their financial burden 
until after treatment choices have been made. A 
study among older breast cancer survivors 
revealed that there is a need for prompt informa-
tion about anticipated treatment costs and insur-
ance coverage and for physicians to become 
aware of cancer costs and financial issues faced 
by patients and consider costs in their treatment 
plans [86]. Cancer patients may have difficulty 
articulating their financial needs [87]. Very few 
patients report discussing treatment costs with 
their providers [88].

6.5  Patient Preferences 
and Decision-Making

Older patients with cancer may be presented with 
different treatment options than their younger 
counterparts, usually due to perceived contraindi-
cations including multiple chronic conditions or 
reduced functional status [89]. However, older 
patients are also at risk of undertreatment because 
of limited understanding of their diagnosis, prog-
nosis, and treatment options. Clinical trials pro-
vide the evidence base for treatment decisions, 
but older adults are underrepresented in most tri-
als [90]; thus, providers have relatively little evi-
dence on which to base their clinical 
recommendations. Lack of data from clinical tri-
als that enrolled older adults may mean that there 
is an insufficient understanding of potential phys-
ical toxicities to cancer treatment for which older 
cancer survivors may be more susceptible. For 

example, older chemotherapy medications had 
well-documented short-term side effects (e.g., 
nausea and vomiting), but the potential long-term 
side effects of newer biologic and immune thera-
pies are not as well known (e.g., development of 
hypertension, peripheral neuropathy, and other 
chronic conditions). Older adults should be pre-
sented with opportunities to engage in clinical 
trials, both to support an individual’s access to 
cutting-edge cancer treatments and to inform the 
field’s understanding of best treatment practices 
for older adults. Failure to engage in such discus-
sions with older adults may result in their receiv-
ing treatment that is inconsistent with their 
preferences.

Providers’ treatment recommendations should 
be based on older survivors’ clinical conditions, 
functional status, life expectancy, and prefer-
ences [91]. Older cancer survivors may have 
unique values that should be factored into treat-
ment decision-making  – maintaining indepen-
dence, the ability to perform daily activities, and 
control of their health [92]. Younger (e.g., ≤60–
65) patients may prefer treatment that they 
believe will increase life expectancy, while older 
(>65) patients prefer that which will increase 
quality of life and preserve independence [93–
95]. In older patients, the balance between quan-
tity of life and quality of life is a challenge in the 
decision-making process. In decision-making, 
few elderly patients want information on expected 
survival. In a study of older (70–89 years) patients 
with metastatic colorectal cancer, about one-third 
wanted information on prognosis [91].

6.6  Late Effects of Treatment

Older cancer survivors experience the negative 
synergistic effects of biologic and physiologic 
changes due to chronological aging and increased 
morbidity common to older persons in general 
but also the late effects of both the cancer and its 
treatment (Table  6.1). These changes are typi-
cally manifested by reduced capacity in organ 
and homeostatic reserves and can persist through-
out survivorship. Late effects of cancer treatment 
specifically refer to undiagnosed toxicities at the 
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completion of initial therapy that rather mani-
fested months to years later. These toxicities can 
be acute, such as radiation pneumonitis, or 
chronic, such as congestive heart failure. In gen-
eral, chemotherapy toxicities are acute, whereas 
radiation therapy toxicities do not become appar-
ent for some time, as is the case for combinations 
of chemo- and radiation therapy. Late effects can 
be further categorized as system-specific, second 
cancers, functional changes, cosmetic changes, 
and associated comorbidities. They are often spe-
cific to the type of therapeutic exposure. Organs 
and tissues most susceptible to the effects of che-
motherapy drugs are those with high prolifera-
tion rates (e.g., skin, liver, gastrointestinal 
mucosa), while less susceptible organs and tis-
sues are those that replicate slowly or not at all 
(e.g., connective tissue, muscle cells) [34]. 
However, certain chemotherapy drugs such as 
methotrexate can cause neural damage and bone 
injury as well.

All types of cancer treatment can affect all 
organ systems to some extent; however, chemo-
therapy has the greatest systemic effect [47]. 
Most chemotherapy drugs either inhibit DNA 
synthesis or promote DNA damage, which can 
contribute to the development of a second cancer, 
accelerated aging, or both [96]. For example, 
patients given the platinum-based chemotherapy 
drug cisplatin can experience long-term side 
effects such as irreversible hearing loss and per-
manent renal and neuronal damage [97] that 
resemble accelerated aging. The most commonly 
affected organ system is the cardiovascular sys-
tem, for which potential late effects of radiation 
therapy include pericardial effusion, pericarditis, 
and coronary artery disease, and late effects of 
chemotherapy include cardiomyopathy and con-
gestive heart failure [34]. Possible late effects 
from both chemo- and radiation therapy include 
pulmonary fibrosis, neuropsychological deficits, 
bladder fibrosis, and cataracts. Organ systems 
affected by late effects specific to radiation ther-
apy are the pituitary and thyroid systems, and that 
unique to chemotherapy is the peripheral nervous 
system.

Older cancer patients are at increased risk of 
cardiotoxicities, the most common of which is 

heart failure, due to chemotherapy and targeted 
therapy drugs [17]. Also, peripheral neuropathy 
due to late effects of chemotherapy is especially 
problematic among older survivors with gait and 
balance abnormalities [98]. Another example of 
this aging mimicry is the higher risk of osteopo-
rosis among cancer survivors such as older breast 
cancer patients receiving aromatase inhibitors 
and prostate cancer survivors receiving androgen 
deprivation therapy. Other common signs of 
accelerated aging include fatigue, physical 
impairment, and memory loss. These late and 
potentially long-term effects of cancer treatment 
result in diminished organ function that often 
mimics that of normal aging [47, 99], often mak-
ing it difficult to distinguish between the two. 
Such effects, while affecting quality of life for 
those who experience them, post greater risk on 
elderly patients who may already be at risk for 
infections, cognitive decline, and falls. In older 
cancer survivors, such changes can result in func-
tional decline and possibly loss of independence 
and lead to reduced quality of life and possible 
earlier death. Therefore, survivorship manage-
ment should include discussions and assessments 
of potential late effects of cancer treatment.

6.7  Impact on Survivorship Care 
Delivery for Older Patients

6.7.1  Interventions to Improve 
Status

Lifestyle behaviors, like maintaining a healthy 
diet and engaging in physical activity, change 
throughout the course of life. Older cancer survi-
vors are more likely to be former smokers and are 
less likely to be aware of the impact of smoking 
on their overall health [100]. They are also more 
likely to perceive alcohol consumption as being 
beneficial to survival [100] and are less likely to 
meet physical activity goals [100–102]. In fact, 
on average, only 34–35% of older cancer survi-
vors engage in sufficient levels of aerobic physi-
cal activity, compared to approximately 44% of 
their middle-aged counterparts [102]. Only about 
10% of older cancer survivors meet goals for 
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both aerobic and muscle-strengthening physical 
activity guidelines [102]. When older cancer sur-
vivors struggle with one aspect of health behav-
ior, like physical activity, they may also struggle 
with other aspects. Among older cancer survi-
vors, physical function, physical activity, and diet 
quality are associated [103]. Thus, when provid-
ing lifestyle behavior counseling, older cancer 
survivors may have a unique nutritional and 
physical status that must be taken into consider-
ation. Improving these behaviors, particularly by 
increasing exercise, can decrease fatigue and 
improve survivors’ long-term health outcomes 
[104]. Therefore, appropriate lifestyle interven-
tions could help older cancer survivors achieve 
and maintain optimal health.

Despite the need for lifestyle interventions, 
nearly one-quarter of long-term cancer survivors 
(e.g., those living 5 or more years beyond their 
cancer diagnosis) report that they never received 
lifestyle intervention or behavioral counseling 
from their physician [105]. Older cancer survi-
vors, those aged 65 years or older, were even less 
likely to report discussing strategies to improve 
their health and diet with a physician [105]. Even 
when lifestyle counseling is provided, older sur-
vivors may be unable or reluctant to engage in 
moderate- or high-intensity activities [106]. 
Fortunately, even increasing light-intensity activ-
ities can reduce the decline of physical function 
in older cancer survivors [106]. Both telephone- 
based and home-based programs can help 
increase physical activity and adherence to exer-
cise programs [107, 108]. Advocacy to increase 
patient engagement in physical activity programs 
may be warranted.

6.7.2  Care Coordination for Older 
Cancer Survivors

Healthcare for cancer survivors is complex, 
requiring the involvement of multiple disciplines 
[109]. It may be difficult to determine which 
healthcare professional is responsible for certain 
aspects of survivorship care. Among older cancer 
survivors, there may be increased complexity 
because of the presence and interaction between 

multiple chronic conditions and numerous medi-
cations to control them, changes in social sup-
port, and differing goals of therapy [109]. 
Survivorship care is a process that must continu-
ously evolve to meet older adults’ health needs 
[110]. In addition to providing behavioral change 
support and lifestyle interventions, survivorship 
healthcare needs might also include managing 
late- and long-term side effects of cancer treat-
ment and monitoring for new or recurrent cancers 
[111]. Traditionally these types of healthcare 
needs are addressed by different disciplines, but 
there is no well-defined division of labor between 
different types of providers in the cancer survi-
vorship arena, and this impacts the care that older 
survivors receive.

Depending on which clinical discipline is 
managing survivorship care (e.g., oncologists, 
primary care providers (PCP), or a combination 
of both), a cancer survivor might receive different 
types and intensity of care [112]. Primary care 
providers and cancer specialists may have differ-
ent preferences for roles and responsibilities in 
delivering cancer survivorship care; they may 
also have differing knowledge and expertise 
[113, 114]. Similarly, cancer survivors may have 
unique views about the roles of their various 
healthcare providers [115]. Thus, various models 
of care have been proposed including primary 
care-based (e.g., a primary care provider or geri-
atrician takes ownership of survivorship care), 
specialty care-based (e.g., an oncologist or can-
cer specialist takes ownership of survivorship 
care), and shared care models (e.g., joint man-
agement of survivorship care) [116].

It has been proposed that a shared care model 
may be the best way to optimize care for older 
cancer survivors and ensure high-quality care 
[109]. Shared care allows for flexibility in pro-
viders’ roles over time, depending on survivors’ 
needs, and may be variable depending on time 
since diagnosis and completion of treatment, as 
well as recurrence status, and presence of other 
chronic conditions (Fig. 6.1). For a shared care 
model to be successful among older cancer survi-
vors, there is a need for better integration of pri-
mary care, oncology, and geriatrics. A critical 
component of the shared care model is its focus 
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on two-way, interactive communication between 
primary care and specialty care providers.

Effective shared care models will overcome 
traditional disciplinary communication barriers. 
For example, there are problems with delayed 
communication between primary care and cancer 
specialists and discrepancies between PCPs and 
cancer specialists regarding roles and expecta-
tions [116]. One way to improve communication 
is through innovative electronic health records 
that may facilitate multidisciplinary care coordi-
nation. There may also be a need for new disci-
plinary perspectives on shared roles in cancer 
survivorship care. While electronic tools can 
facilitate care coordination, it is also important to 
acknowledge the role of survivors, their family 
members, and caregivers. Survivors and their 
caregivers are often in an intermediary role 
between primary and specialty care. To maxi-
mize the effectiveness of shared care models, it is 
critical that patients, their family members, and 
caregivers be involved. Integrating patients’ pref-
erences and, when appropriate, that of their fami-
lies is essential for ensuring quality, shared care.

Another model of cancer survivorship care 
coordination is risk-stratified care. In this model 
the frequency of encounters with cancer special-
ists is directly related to patients’ clinical needs, 
including risk of recurrence and their late effects 
[117, 118]. For example, an older woman diag-
nosed with early stage breast cancer treated with 
excision alone might not need to see a medical 
oncologist for ongoing care. Instead, she could 
transition to being managed exclusively by her 
PCP unless she experiences a recurrence for 
which she will receive specialty care.

6.8  Survivorship Care Plans 
and Comprehensive 
Geriatric Assessments

According to the National Institute of Medicine 
(IOM), every survivor should receive an individ-
ualized survivorship care plan (SCP) that includes 
guidelines for monitoring and maintaining health 
[119]. Since the IOM’s report, there have been a 
growing number of SCP templates and clinical 

Fig. 6.1 A shared care model. (Reprinted with permission from Cohen [109], p. S300–S302)
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practice guidelines regarding SCP content and 
use. However, the quality of these guidelines is 
variable, and there is little guidance regarding 
how SCPs should be implemented [120]. Lack of 
implementation guidance may be one reason that, 
in the decade since the IOM report, few institu-
tions have incorporated SCPs into clinical prac-
tice, and there is negligible evidence that SCPs 
improve patient-reported outcomes [121, 122].

Additionally, there has been very little work to 
evaluate the impact of SCPs in the context of 
older cancer survivors. Faul and colleagues 
enrolled older women with breast cancer 
(n = 328, aged 65 years and older) in a study and 
determined that only 35% of women received 
SCPs [123]. For each additional year of age, 
women had 5% lower odds of receiving an SCP, 
and this effect was significant. Aside from age, 
no other factor predicted whether the women 
received SCPs [123]. While there is little data 
about the effectiveness of SCPs generally or 
among older survivors, primary care providers 
and oncologists support SCPs and consider SCPs 
beneficial [124] but may have different views for 
how SCPs can be best used in different models of 
care [113].

Because older cancer survivors may have 
complex healthcare needs that require manage-
ment from multiple specialists, anecdotally it 
seems SCPs might be particularly critical to facil-
itate care coordination in this population. Most 
cancer survivorship care plans include the names 
of the survivors’ healthcare team, a treatment 
summary, and a follow-up care plan. Survivorship 
care plans are traditionally developed by the can-
cer care team and are intended to be consumed by 
the primary care team. In a model of shared care, 
survivorship care plans should be used to facili-
tate two-way communication between specialists 
and primary care. For older patients with com-
plex care needs, a specialized survivorship care 
plan might be needed. Traditional survivorship 
care plans may omit information that is salient to 
older cancer survivors, such as atypical presenta-
tion of late effects of cancer treatment, exacerba-
tion and acceleration of routine aging, inclusion 
of discussion of geriatric syndromes, and comor-
bid medical conditions and other related issues 

(Table 6.2). The survivorship care plan should be 
dynamic as patients’ needs evolve.

Comprehensive geriatric assessments provide 
complementary documentation on an older per-
son’s functional status, multiple morbid condi-
tions, cognition, nutritional status, psychological 
state, and social support, as well as a review of 
the patient’s medications [125]. It is important to 
note that multiple chronic conditions, functional 
status, and age are different aspects of the patient 
(Table 6.3) [126]. For example, an older cancer 
survivor with cancer may still have high func-

Table 6.2 Potential components of survivorship care 
plan tailored for older adults

Oncology issues Examples
Summary of cancer 
diagnosis and treatment 
regimens

Stage, initial treatment, and 
intent of treatment

Care team information Cancer specialists, primary 
care providers, geriatricians

Ongoing risks from the 
cancer

Cancer recurrence and 
disease progression

Late effects of cancer 
and cancer treatment

Cardiotoxicity and 
osteoporosis

Prevention of recurrence 
and new cancers

Healthy diet, physical 
activity

Surveillance Recommended follow-up of 
the current cancer, screening 
for new potential cancers

Sources of information Age-appropriate and 
understandable references

Support groups and 
counseling services

Peer support programs, 
psychosocial support

Financial and insurance 
counseling services

Financial counseling and 
assistance programs, 
planning for cancer 
treatment costs

Contact information When to seek care for 
symptoms/side effects and 
who to call

Geriatric wellness issues Examples
Comorbidity and 
functional status

Review ongoing chronic 
disease management

Polypharmacy review Medication reconciliation, 
adherence assessment

Healthy diet and 
physical activity 
recommendations

Prevention and management 
of chronic diseases, general 
wellness

Sleep Sleep quality and duration
Social situation Family and social support, 

living situation
Geriatric syndromes Falls and incontinence

Note: Adapted from Salz et al. 2014 [132]
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tional status. Geriatric assessments can be valu-
able tools to detect functional impairments that 
would not otherwise be detected during a routine 
history and physical and to predict potential tox-
icities and influence treatment decisions [127]. 
Geriatric assessments can be used to guide inter-
ventions and to incorporate the principles of geri-
atrics into survivorship care plans [128]. One 
specific example of a geriatric assessment is the 
CALGB comprehensive geriatric assessment 
[129–131]. Using patient-reported information 
from the geriatrics assessment, multidisciplinary 
care teams can then develop a personalized survi-
vorship care plan, track a survivor’s progress, and 
adjust over time. In a shared care model, where a 
multidisciplinary team of providers follows sur-
vivors, this could have considerable impact.

6.9  Future Directions

Recent research in aging and cancer survivorship 
suggests the need to understand the unique char-
acteristics and care needed by the older cancer 
population. A major hindrance in this area has 
been the underrepresentation of older cancer 

patients in cancer clinical trials, which inform 
many of the oncology guidelines. Clinical corre-
lates often observed in geriatric cases such as 
cognitive impairment, multimorbidity, and poly-
pharmacy are rarely considered in trials. This 
makes it difficult to extrapolate trial results to 
older patients with cancer. The National 
Comprehensive Cancer Network (NCCN), the 
European Organization for the Research and 
Treatment of Cancer (EORTC), and the 
International Society of Geriatrics Oncology 
(SIOG) have issued guidelines for managing 
older persons with cancer and broadly recom-
mended the use of a comprehensive geriatric 
assessment and the age-specific guidelines for 
chemotherapy administration.

In general, future research should also focus 
on disentangling the late effects of cancer and its 
treatment on health from normal aging health 
changes. It is also important to understand mech-
anisms by which cancer detection and manage-
ment can speed up functional decline in order to 
develop age-appropriate interventions and iden-
tify the subset of older patients most likely to 
benefit (e.g. pre-frailty). Clinical and research 
practice must ensure the application of appropri-
ate tools for multiple chronic conditions, func-
tional status, and psychosocial assessments for 
older cancer survivors. We must also provide the 
appropriate and currently preferred model of can-
cer survivorship care for older patients, including 
optimal medication management in survivors 
with polypharmacy. Guiding this work requires a 
fundamental consensus-based conceptual model 
of elderly cancer survivorship research [3].

As healthcare systems prepare for this bur-
geoning population and complex needs of older 
cancer survivors, it is important to incorporate 
more intentional integration between oncology 
and geriatrics. We must also ensure medical pro-
viders are equipped to manage this population, 
especially with the potential shortage of oncol-
ogy providers [99] and therefore increased bur-
den on primary care providers. With the increased 
focus on providing personalized cancer care, the 
two major components of which are the patient 
and the tumor, clinical trials and clinical practice 
must acknowledge and address the vast heteroge-

Table 6.3 Domains of comprehensive geriatric 
assessment

Domain Potential measures [129, 131, 133]
Functional 
status

SF-36
Timed up and go
Karnofsky performance status
Activities of daily living

Comorbidity Presence and severity of diseases and 
disorders
OARS Physical Health Section
Cumulative Illness Rating Scale for 
Geriatrics

Cognition Mini-Mental State Examination
Montreal Cognitive Assessment

Psychological Mental Health Inventory
Geriatric Depression Scale

Social 
functioning

Medical Outcomes Survey Social 
Activity Limitations subscale

Social support Medical Outcomes Survey social 
support survey
Seeman and Berkman Social Ties

Nutrition Body mass index
Percent of unintentional weight loss

Medications Number of medications
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neity of older cancer survivors to provide the 
most appropriate tailored care. Now is the time to 
develop, research, and implement strategies to 
address issues unique to the aging population of 
cancer survivors before the “silver tsunami” 
occurs in the next few decades [6].
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7.1  Introduction

Accumulating evidence indicates that cancer 
survivors are at a higher risk of experiencing 
financial hardship than persons without a his-
tory of cancer [1–3]. The effects of cancer 
include costs for care that have spiraled during 
the last decade [4–7]. The increased risk of 
developing additional cancers [8] and other 
chronic and acute conditions [9] contributes to a 
survivor’s burden. Side effects and late effects 
of treatments that can limit the ability to work 
[10] can reduce household income. Work limita-
tions might also reduce employment-based 
health insurance options, magnifying the finan-
cial impact. Fortunately, research addressing 
financial hardship among cancer survivors has 
also increased dramatically in the past decade 

[11], as financial hardship has become a promi-
nent public health challenge.

Because of a growing population of older per-
sons and increasing survival rates attributable to 
improvements in early detection and treatment, 
the number of cancer survivors is expected to 
grow from 15.5 million to 20.3 million during 
2016–2026 in the United States [12]. The cost of 
cancer care is expected to also increase [13, 14]. 
During 1995–2013, the average launch price of a 
new therapeutic agent in oncology increased by 
an average of $8500/year (in 2015 dollars) [15]. 
New anticancer drugs can cost more than $60,000  
(in 2015 dollars) for a month of treatment [16]. 
Additionally, for persons with health insurance, 
cost-sharing has increased through higher premi-
ums, deductibles, co payments, coinsurance, and 
other out of pocket (OOP) expenses [17]. As an 
increasing number of survivors are likely to expe-
rience financial hardship following a cancer diag-
nosis, financial hardships will likely become even 
more common.

In this chapter, we describe a typology for 
evaluating financial hardship and provide an 
overview and illustrative examples of relevant 
research findings within each of the financial 
hardship domains. A framework for identifying 
factors that influence financial hardship is also 
presented. We then discuss measurement of 
financial hardship and the identification of key 
topics for future efforts in research and practice.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-77432-9_7&domain=pdf
mailto:sarah.lewis@hhs.gov
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7.2  Financial Hardship Typology

Because financial hardship among cancer sur-
vivors has been a prevailing public health topic 
among policy makers and consumers in recent 
years, multiple terms have emerged to name 
the adversity, including financial toxicity, 
financial distress, financial stress, financial 
burden, economic burden, and economic hard-
ship [18–21]. For the purposes of this chapter, 
we use the term financial hardship, which com-
prises the basic domains of material condi-
tions, psychological response, and coping 
behaviors [11], as illustrated in Fig. 7.1. Each 
domain has been consistently identified and 
evaluated in the United States [11] and in other 
countries [22].

Material conditions develop as a result of 
increased OOP expenses sustained from cancer 
diagnosis, its treatment, and lasting effects of 
treatment. Cancer survivors and their families 
might also face reduced income from limitations 
in the ability to work, frequently referred to as 
productivity loss [23].

Psychological responses include feelings of 
worry, distress, or concern about wages, meeting 
expenses because of cancer, its treatment, or last-
ing effects of treatment [24].

Coping behaviors describe what cancer 
 survivors do to manage increased household 

expenditures and reduced household income, 
stress, worry, and the perception or expectation 
of material hardship [4].

As Fig. 7.1 illustrates, these domains overlap; 
however, they also can be mutually exclusive. For 
instance, a survivor might have very high mate-
rial condition hardship by having high OOP 
spending on medical care, but might not have 
much worry about their financial situation, 
whereas another survivor might not have large 
OOP spending but could have significant worries 
affecting their psychological response to the can-
cer and noncancer financial demands.

7.3  Material Conditions 
Research

Researchers typically measure material condi-
tions as OOP spending for medical care and 
health care in general; productivity loss, includ-
ing lost income, missed workdays [25], or inabil-
ity to participate in usual activities [26]; and 
family members’ personal leave from work [27]. 
High OOP costs and employment disruption can 
also result in asset depletion, trouble paying med-
ical bills and other necessities (e.g., housing and 
food), medical debt, and bankruptcy for cancer 
survivors and their families [27–29].

7.3.1  OOP Spending

The majority of published research addressing 
material condition measures of financial hardship 
in the United States [11] and in other countries [22] 
is related to total OOP spending or OOP spending 
as a percentage of total household income. Cancer 
survivors typically report greater OOP expendi-
tures than persons without a cancer history [30, 
31]. For example, in a nationally representative 
sample selected from the Medical Expenditure 
Panel Survey (MEPS) in the United States, cancer 
survivors, ages 18–64 years, diagnosed within the 
past year reported $1107 in annual OOP spending, 
compared with $747 for previously diagnosed can-
cer survivors and $617 for those without a cancer 
history in the same age group. All estimates were 

Fig. 7.1 Domains of financial hardship: psychological 
response, material conditions, and coping behaviors. 
(From Altice et al. [11])
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reported in 2013 US dollars [30]. Survivors are 
also more likely to report higher OOP burden 
(annual OOP spending on health care >20% of 
annual income) than persons without a cancer his-
tory [31–33]. In a study using the Medicare Current 
Beneficiary Survey, 28% of cancer survivors 
reported high OOP burden (≥20% of income spent 
on health care) compared with 16% for persons 
without a cancer history [32].

Some studies have addressed OOP spending 
among cancer survivors living outside of the 
United States [34–37]. Several studies have used 
the term catastrophic spending to categorize sur-
vivors’ high OOP spending. Researchers typi-
cally measure material conditions, with 
thresholds varying from 30% of household 
income in studies in Southeast Asia [38, 39] to 
the top quartile of OOP spending in Canada [40]. 
For example, a Canadian study evaluated costs 
associated with patient time spent traveling to 
and from medical care and receiving care (i.e., 
time costs) and OOP spending in a cohort of 
prostate cancer survivors [37]. This study identi-
fied survivors through the Ontario Cancer 
Registry and conducted mail surveys and chart 
reviews to obtain time, OOP spending, and clini-
cal characteristics. Although time costs (average 
$838/person in 2006 Canadian dollars; 95% CI, 
$442–$1233) and OOP spending (average $200/
person; 95% CI, $109–$290) were not substantial 
in the Canadian cohort overall, OOP did repre-
sent ≥10% of income among some low-income 
survivors (average income of ≤$10,000). OOP 
estimates are not directly comparable with those 
in the United States’ studies of differences in 
health care systems, study populations, means of 
collecting clinical characteristics, health care uti-
lization, and study timing.

7.3.2  Productivity Loss

Productivity loss is typically measured as the 
inability to work or pursue usual activities, days 
lost from work or disability days, reduction in 
work hours, or days spent in bed. Productivity 
loss might be quantified directly from employ-
ment data [41] or estimated from a combination 

of days lost from work [30, 31] and median 
wages. Several studies have used data from the 
nationally representative MEPS to evaluate pro-
ductivity loss among cancer survivors. 
Finkelstein et al. reported that, among employed 
persons, those receiving cancer care in the past 
year missed 22.3 more workdays per year than 
persons not receiving cancer treatment [42]. 
Employed cancer survivors reported cancer 
interfered with physical tasks (25%) and mental 
tasks (14%) required by the job [43]. Although 
much of the research regarding cancer and pro-
ductivity loss has been focused on the United 
States, a study in Ireland estimated over €500 
million (in 2009 euros) (approximately $600 
million) were lost as a result of cancer-related 
premature mortality in 2009 [44] and €75 bil-
lion (in 2008 euros; approximately $90 billion) 
in Europe as a whole in 2008 [45].

7.3.3  Asset Depletion 
and Medical Debt

Multiple studies have reported asset depletion 
and medical debt for cancer survivors in the 
United States [46–56], although this information 
is rarely reported in relation to persons without a 
cancer history. Limited research has been con-
ducted in relation to asset depletion and medical 
debt among cancer survivors outside the United 
States. Studies in the United States have reported 
that 30–80% of cancer survivors have used their 
savings to finance medical expenses [46–51], 
and 2–21% have borrowed money or have medi-
cal debt. Differences in prevalence ranges among 
studies might be attributed to response popula-
tions, from convenience samples to nationally 
representative samples, to the exact concept 
being measured [48, 52–55]. In a study of colon 
cancer survivors, mean acquired debt related to 
cancer treatment expenses for those already 
 having debt was $26,860 [54]. To cope with 
expenses, cancer survivors have reported 
decreasing spending on leisure activities, food, 
clothing, housing, and utilities, and selling 
stocks, investments, possessions, or property 
[23, 26, 48, 50, 54].

7 Financial Hardship
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7.3.4  Bankruptcy

A limited number of studies in the United States 
have addressed bankruptcy among cancer survivors 
[29, 49, 55]. A retrospective cohort study linked 
15  years of data from the Western Washington 
SEER Cancer Registry with data from the U.S. 
Bankruptcy Court for the Western District of 
Washington and reported that cancer survivors were 
more likely to file for bankruptcy, compared with 
persons without a cancer history (hazard ratio 
[HR] = 2.65; P < 0.05) [29]. Additionally, among 
persons having cancer, the youngest age group (20–
30 years) had higher rates of bankruptcy filings than 
the oldest age group (ages 80-90 years). The inci-
dence rates for bankruptcy filing one year post-
diagnosis was 10.06/1,000 person-years (versus 
0.94/1,000 person-years, respectively. Thyroid can-
cer survivors had the highest HR (HR  =  3.46, 
P  <  0.05) of bankruptcy filing. This might be 
because thyroid cancer affects younger women 
more often than other cancers do, although infor-
mation regarding relevant patient characteristics, 
such as socioeconomic status and health insurance, 
were not available in that study. A limited number 
of studies assess underlying causes for differences 
in financial hardship by cancer site.

A nationally representative study of cancer survi-
vors in the United States indicated over 20% of 
respondents reported having material hardship of 
some kind (i.e., had to borrow money or go into 
debt, filed for bankruptcy, made other financial sac-
rifices) associated with cancer, its treatment, and late 
or lasting effects of treatment. The prevalence of any 
material financial hardship was higher among can-
cer survivors 18–64  years than those ≥65  years 
(28.4% versus 13.8%; P < 0.01). In the younger age 
group, being female, nonwhite and having changed 
employment because of cancer were associated with 
material hardship [55].

7.4  Psychological Response 
Research

Multiple studies conducted in the United States 
have examined prevalence of psychological 
financial hardship, including financial stress, 

worry about paying medical bills for cancer, or 
wage concerns (22.5%–63.8%) [49, 55, 56]. The 
wide range in prevalence reflects differences in 
samples; the 22.5% is from a nationally represen-
tative survey, and the 63.8% is from a web- based 
survey. Prevalence differences are also reflected 
in sample characteristics associated with psycho-
logical hardship across studies, differences in age 
distribution, cancer type, time since diagnosis, 
socioeconomic position, and health insurance. 
For example, younger cancer survivors are more 
likely to report psychological hardship than are 
older cancer survivors [49]. In a nationally repre-
sentative sample, cancer survivors [49] ages 
18–64  years were more likely to report being 
worried about paying for bills related to their 
cancer, its treatment, or the lasting and late effects 
of treatment than survivors ≥65  years (31.9% 
versus 14.7%; P  <  0.01). Being uninsured, 
 having  lower household income, and receiving 
more recent cancer treatment were also associ-
ated with psychological hardship [55] . In a study 
 conducted in Ireland, cancer-related financial 
stresses were  associated with increased risk for 
depression [57].

7.5  Coping Behaviors Research

Problematic coping behaviors are often measured 
as medication nonadherence because of cost [58], 
or delaying or skipping care [21, 47, 59]. Several 
cross-sectional and longitudinal studies con-
ducted in the United States evaluated the impact 
of the amount of prescription copayments for 
cancer drugs on survivors’ adherence with drug 
therapy, as well as delays or skipping medication 
altogether [60–62]. One nationally representative 
cross- sectional study that compared persons with 
and without a history of cancer reported that 
7.8% of cancer survivors (compared with 5.2% 
of the general U.S. population) forgo medical 
care because of cost, with 9.9% of cancer survi-
vors (7.2% of the general population) not filing 
prescriptions because of cost. Being ≤65 years, 
as well as being Hispanic or black, were factors 
associated with being more likely to forgo pre-
scription medications because of cost [60].
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A longitudinal study examined the association 
between copayments for imatinib, an effective 
treatment for chronic myeloid leukemia, and 
medication adherence in survivors with chronic 
myeloid leukemia during 2002–2011 by using 
national private insurance claims [61]. Over the 
study period, monthly copayments for imatinib 
ranged $0–$4792 with a mean of $108 and median 
of $30. Patients in the highest quintile of monthly 
copayments for imatinib were more likely to dis-
continue imatinib (adjusted risk ratio [RR] = 1.70; 
95% CI, 1.30–2.22) during the first 180 days of 
treatment, compared with patients in the lowest 
copayment quintile. Similarly, patients with the 
highest copayments for imatinib were more likely 
to be nonadherent to their imatinib therapy 
(adjusted RR = 1.42; 95% CI, 1.19–1.69). Another 
study examined the association between OOP 
costs and 12-month medication adherence to 
adjuvant endocrine therapy (AET) for women 
with stages I–III hormone receptor-positive breast 
cancer. The study used the National Cancer 
Institute’s linked SEER- Medicare database, 
which links clinical information from cancer sur-
vivors’ diagnosis from the SEER cancer registries 
with their Medicare claims data. Compared with 
breast cancer survivors in the lowest quintile of 
OOP costs for a 30-day supply of AET ($0–
$2.65), those in the four higher cost categories 
(ranging $2.66– ≥$105) had lower adjusted odds 
of adherence to treatment (P < 0.01) [62]. Other 
studies examining copayments and adherence to 
care similarly found that those who faced higher 
levels of financial hardship (either self-reported or 
measured in dollars) in OOP costs were more 
likely to be nonadherent to chemotherapy, com-
pared with cancer patients not facing this financial 
hardship [58, 63].

A 2017 study compared the changes in any 
prescription drug use for financial reasons 
between cancer survivors (those who reported 
being told they had cancer by a health care pro-
vider) and persons without a cancer history in the 
United States by using the 2011–2014 National 
Health Interview Survey (NHIS). Measures of 
changes in any prescription drug use for financial 
reasons in the past 12  months were skipping 
doses to save money, taking less to save money, 

delaying filing a prescription to save money, ask-
ing a doctor for a lower cost medication to save 
money, buying prescription drugs from another 
country to save money, and using alternative ther-
apies to save money. Among persons aged 
≥65 years, cancer survivors and those without a 
cancer history had similar rates of changes in pre-
scription drug use for financial reasons. Among 
younger persons, aged 18–64 years, cancer survi-
vors who were recently diagnosed or previously 
diagnosed with cancer were more likely to report 
any change in prescription drug use for financial 
reasons when compared with those without a 
cancer history (31.6%, 27.9%, and 21.4%, 
respectively) [64].

7.6  Framework for Identifying 
and Addressing Factors 
Associated with Financial 
Hardship

As previously noted, financial hardship and its 
typology domains are common among cancer 
survivors [18]. Evidence indicates that financial 
hardship is associated with increased risk for 
poor health outcomes [65]. The framework for 
conceptualizing factors associated with financial 
hardship and its consequences (Fig.  7.2) is 
adapted from the Social-Ecological Model (SEM) . 
SEM is a systems model used frequently to 
describe the multiple levels of a social system 
and the interactions between persons and their 
environment within the system that determine 
behaviors [66]. The framework has six hierarchi-
cal bands of influence: patient (cancer survivors), 
family, provider and provider teams, organiza-
tional, local community (state and regional orga-
nizations), and national and state policy. 
Additionally, the framework helps in identifying 
resources at individual-and systems-level and 
their intermediaries for potentially reducing 
financial hardship and improving health 
outcomes.

The innermost band of the SEM represents 
individual-level factors that can influence vulner-
ability to financial hardship following a cancer 
diagnosis. These factors include a person’s 
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 preillness debt load, assets, illness-associated 
costs, ability to work, the presence or absence of 
health or disability insurance, and generosity of 
insurance coverage. These factors are common 
throughout the cancer survivorship trajectory. 
Other factors are specific to the cancer, including 
cancer site, stage at diagnosis, presence and type 
of metastases, types of treatment and treatment 
duration, as well as presence or absence of 
comorbidity [67].

The second band of the SEM represents  
interpersonal-level family (household) factors that 
influence a survivor’s vulnerability to financial 
hardship. The household-related factors include 
wage-earner status of the affected household 
member, household’s preillness debt load and 

assets, ability of household members to work, and 
incomes of other members of the household.

Physicians and other providers constitute the 
third band of the SEM. These health care provid-
ers pay considerable attention to the physical side 
effects of the therapies they prescribe; however, 
financial hardship from accumulating medical 
bills, distress, and related coping behaviors can 
also affect a survivor’s wellbeing. Financial hard-
ship experienced by cancer survivors can influ-
ence the timeliness of treatment, as well as 
adherence to treatment, ultimately affecting out-
comes [59, 68]. Therefore, multidisciplinary 
interventions involving team members from clin-
ical and support care and discussions on financial 
planning taking place parallel to the development 
of a treatment plan might reduce a cancer survi-
vor’s vulnerability to financial hardship. The 
University of Chicago’s Cost of Cancer Care 
website has tools for patients to assess their 
financial hardship and provides information 
regarding cancer drugs that might be eligible for 
patient assistance programs [69]. Organizations, 
such as the Patient Advocate Foundation [70], the 
HealthWell Foundation [71], and the Cancer 
Financial Assistance Coalition [72], provide 
information regarding financial resources for 
patients and cancer survivors who need help with 
paying for their health care treatments.

Multiple studies have indicated that access to 
patient navigators, financial counselors, and social 
workers are effective in reducing treatment delays 
and treatment discontinuation among cancer 
patients [73, 74]. These professionals assist can-
cer survivors in removing logistical barriers to 
foundations, societies, and patient assistance pro-
grams to help with paying their medical and non-
medical bills. Although many cancer survivors 
report they want to discuss the costs of treatment 
with providers [75], many oncologists feel 
uncomfortable engaging in these discussions [76]. 
Moreover, oncologists might not be the member 
of the health care team best suited for this task. 
Professional societies, such as the American 
Society of Clinical Oncology, are currently in the 
process of developing protocols to assist provid-
ers in addressing the costs of cancer care and con-
ducting cost-related conversations with their 

Fig. 7.2 Framework for Understanding and Addressing 
Multiple Influences on Financial Hardship. (Adapted from 
‘What are the Social Ecological Model (SEM), 
Communication for Development (C4D)?’ UNICEF C4D, 
available at https://www.unicef.org/cbsc/files/Module_1_
SEM-C4D.docx and the Centers for Disease Control and 
Prevention, the Social Ecological Model: A Framework 
for Prevention, available at http://www.cdc.gov/violen-
ceprevention/overview/social-ecologicalmodel.html

S. E. Lewis et al.
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patients [77]. Patient and provider communica-
tion challenges related to costs of cancer care is an 
active area of research [78, 79].

The fourth band of the SEM represents 
organizational- level factors that influence a cancer 
survivor’s vulnerability to financial hardship. 
These factors include health care systems and their 
practice settings. Scarce research is available to 
address health care settings with respect to cancer 
survivors’ financial hardship and the differences in 
hardship that might exist, depending on a facility’s 
policies for charity care, uncompensated patient 
care, and insurance types that are accepted.

The fifth band of the SEM represents 
community- level factors that influence a cancer 
survivor’s vulnerability to financial hardship. 
Activities at this level can positively influence 
vulnerability to financial hardship if survivors 
use resources and participate in community-level 
institutions, such as tribal health departments, 
county health departments, employer offerings, 
media information, and advocacy groups.

Successful treatment of cancer and survivor-
ship care partially depend on access to high- 
quality health care services. In the United States, 
health insurance is key to health care access, 
which in most cases for working age persons, is 
private and provided by employers (group insur-
ance) or purchased by persons individually from 
insurance companies. Governments also sponsor 
age- and income-based health-care programs, 
such as Medicare, primarily for individuals 
≥65 years; or Medicaid, for individuals <65 years 
with very low incomes; or a supplemental payer 
after Medicare payments for individuals 
≥65 years. Additionally, the type of health insur-
ance a survivor has will determine what OOP 
costs the survivor pays throughout their cancer 
care. Therefore, concerns regarding insurance 
characteristics, such as the rates within a geo-
graphic area and the quality of insurance plans 
offered at the community-level, can serve as 
important determinants of a cancer survivor’s 
vulnerability to financial hardship. Additionally, 
media and advocacy groups play a key role in 
raising the awareness and communicating the 
urgency of matters related to financial hardship 
for local and regional decision makers.

The sixth band of the SEM represents policy- 
level factors that can influence a survivor’s vul-
nerability to financial hardship. Activities at this 
level might involve developing, interpreting, and 
implementing policies at federal, state, and local 
government agencies. One example is Medicaid 
expansion in the United States, which occurred 
as part of the 2010 Patient Protection and 
Affordable Care Act. Some states expanded cov-
erage to all of their residents with household 
incomes below an established threshold, and oth-
ers did not expand coverage to a similar popula-
tion. A low-income cancer survivor in a 
nonexpansion state might have more difficulty 
obtaining medical insurance to cover the costs of 
treatment [80, 81]. A policy idea to help working 
cancer survivors be less vulnerable to financial 
hardship by Ramsey et  al. is a government tax 
incentive for employers to offer supplemental 
insurance policies with fixed sums to cover 
household OOP expenses for the first year post-
cancer diagnosis. The supplement would serve as 
a way of protecting survivors from incurring 
unaffordable amounts of debt from missing work 
because of cancer treatment and recovery [29].

7.7  Financial Hardship 
and Health Outcomes

Cancer survivors commonly experience multiple 
aspects of financial hardship, including material 
conditions, psychological response, and coping 
behaviors. Financial hardship is increasingly 
reported as a risk factor for poor health outcomes 
among survivors, including decrements in quality 
of life and increased risk for mortality (Fig.  7.3) 
[51, 82]. This section summarizes research findings 
related to adverse consequences of financial hard-
ship among cancer survivors, including reduced 
quality of life and increased mortality risk.

7.7.1  Quality of Life Research

The associations between financial hardship, quality 
of life, and perceived quality of care were investi-
gated in a population- and health care systems- based 
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cohort study [83]. Patient-reported health-related 
quality of life was measured by using the EuroQol 
five dimensions questionnaire, EQ-5D™ (EuroQol 
Research Foundation; Rotterdam, The Netherlands), 
a validated and widely used instrument that mea-
sures generic health status and is applicable to many 
health conditions and treatments, including cancer 
[83]. In the Cancer Care Outcomes Research and 
Surveillance Consortium (CanCORS) II study, 
among the surviving CanCORS survivors, one dis-
ease-free subcohort and one advanced disease sub-
cohort were selected and resurveyed regarding their 
quality of life; the median duration of time since 
diagnosis was 7.3  years. Financial hardship was 
associated with lower health-related quality of life 
(adjusted beta  = −0.06/burden category, 95% CI, 
−0.08 to −0.05), although not with lower perceived 
quality of care (OR = 1.09, 95% CI, 0.93–1.29) [51]. 
Advanced disease was associated with lower health-
related quality of life (adjusted beta = −0.04, 95% 
CI, −0.08 to −0.01), however, no association was 
observed with advanced disease and financial hard-
ship (OR = 1.25, 95% CI, 0.79–1.98).

An additional study using the same data 
reported that among survivors with lung or 
colorectal cancer diagnosis, financial hardship 
was negatively associated with health-related 
quality of life and positively associated with 
symptom burden, and vice versa. Those survivors 
with less than 2 months of financial reserves to 
maintain their current standard of living reported 
increased symptom burden, pain, and lower qual-

ity of life when compared with those who had 
more than 2 months of financial reserves [84].

Multiple cross-sectional studies have 
reported (from self-reports) that financial hard-
ship among cancer survivors is associated with 
various consequences, including worse health-
related quality of life [85], worse mental and 
physical health, less satisfaction with social 
activities and relationships [86], and increased 
depression and  cancer related worries when 
compared with cancer survivors without finan-
cial hardship [87].

7.7.2  Mortality Risk Research

A minimal amount of research has addressed 
the association between financial hardship and 
mortality risk, and most of this work has been 
conducted in the United States. A retrospective 
cohort study comparing cancer survivors who 
did and did not file for bankruptcy in Western 
Washington’s SEER Cancer Registry reported 
that filing for bankruptcy was associated with an 
increased risk for mortality (adjusted HR = 1.79, 
95% CI, 1.64–1.96). Prostate (adjusted 
HR = 2.07, 95% CI, 1.5–62.74) and colorectal 
(adjusted HR = 2.47, 95% CI, 1.85–3.31) cancer 
survivors had the highest hazard ratios [82]. 
Findings were robust in multiple sensitivity 
analyses, including controlling for disease 
severity.

Fig. 7.3 Cancer Diagnosis, Financial Hardship, and Health Outcomes (Adapted from Altice et al. [11])
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7.8  Financial Hardship Measures

Financial hardship, including material conditions, 
psychological responses, and coping behaviors, is 
increasingly recognized as a prominent concern 
for cancer survivors in the United States and other 
countries. Research concerning financial hardship 
is also increasing, but the lack of standardized, 
validated measurement tools for capturing finan-
cial hardship as a routine part of medical care [88] 
limits comparisons of research findings across 
different studies. The lack of widely adopted, gold 
standard measures and tools also limits compari-
sons across patient populations and countries. 
Ideally, multiple domains of financial hardship 
would be assessed to capture a more complete 
picture of the effects of financial hardship on a 
survivor’s material, psychological and behavioral 
wellbeing. These assessments also would inform 
provider efforts to understand and address chal-
lenges for their patients and to tailor interventions 
to individual cancer survivors. Questions from 
existing instruments can be used to begin conver-
sations in clinical settings.

A limited number of validated tools measur-
ing financial hardship have been created but are 
relatively new and have yet to be widely adopted. 
Several studies have used the Personal Financial 
Wellness Scale [89], also called the InCharge 
Financial Distress/Financial Well-Being Scale 
[IFDFW Scale], which is arranged by the finan-
cial hardship domains I feel financially stressed in 
Table 7.1. Although the InCharge Scale is a valid 
and reliable instrument, it is not specific to finan-
cial hardship related to cancer and does not 
include items related to coping behaviors.

The COmprehensive Score for financial 
Toxicity (COST) measure is a new and validated 
survey, created by de Souza and colleagues in the 
academic cancer center setting to measure the 
financial effects of cancer diagnosis and treatment 
on cancer patients [90]. COST contains 11 ques-
tions, all of which contain response options on a 
Likert 5-option scale (ranging from not at all to a 
lot). Other researchers interested in financial 
hardship among patients have used the tool across 
various tumor types [47]. Multiple items in COST 

address the psychological response domain, with 
items such as ‘I feel financially stressed’ and ‘I 
worry about the financial problems I will have in 
the future as a result of my illness or treatment.

Continuing to quantify the health conse-
quences of financial hardship on cancer survivors 
and their families and caregivers will be critical 
in documenting and addressing the full impact of 
financial hardship on cancer survivors. 
Additionally, several nationally representative 
surveys, including the National Health Interview 
Survey (NHIS) and the MEPS include questions 
related to financial hardship. Using items from 
these publically available surveys in future 
research allows for comparisons with nationally 
representative samples. The NHIS is an annual 

Table 7.1 Financial hardship domains in the Personal 
Financial Wellness Scale

Domain Text of question
Material How often does this happen to you? 

You want to go out to eat, go to a 
movie, or do something else and don’t 
go because you can’t afford to?
How frequently do you find yourself 
just getting by financially and living 
paycheck to paycheck?

Psychological What do you feel is the level of your 
financial stress today?
On the stair steps below, mark (with a 
circle) how satisfied you are with your 
present financial situation. The “1” at 
the bottom of the steps represents 
complete dissatisfaction. The “10” at 
the top of the stair steps represents 
complete satisfaction. The more 
dissatisfied you are, the lower the 
number you should circle. The more 
satisfied you are, the higher the number 
you should circle.
How do you feel about your current 
financial situation?
How often do you worry about being 
able to meet normal monthly living 
expenses?
How confident are you that you could 
find the money to pay for a financial 
emergency that costs about $1000?
How stressed do you feel about your 
personal finances in general?

Source: Prawitz et al. [89]
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household survey that conducts in-person inter-
views about a person’s health status, health care 
access, and experiences with care [91]. The sur-
vey has a subset of questions about financial 

hardship for all adults, and cancer survivor ques-
tions are distinguishable from others.

The MEPS is a 2-year panel survey that can 
be used cross-sectionally or longitudinally. 
Information regarding health, health care, 
employment, productivity loss, and health care 
spending, including OOP spending is included 
[92]. Because each MEPS panel is selected from 
the past year of the NHIS, it can be used in lon-
gitudinal evaluations of financial hardship for 
≤3  years. In addition, the MEPS Experiences 
with Cancer survey contains a subset of ques-
tions that address financial hardship among can-
cer survivors. Table  7.2 lists the expanded 
version of questions fielded 2016–2018. Future 
studies can use these  instruments in different set-
tings to enhance the comparability of findings 
and focus on survivors across treatment settings 
(e.g., academic medical centers, private hospi-
tals, public hospitals, etc.) to ensure that the 
financial hardships faced by cancer survivors 
across the geographic and income spectrum are 
being accurately measured.

7.9  Future Directions

As interest and research continues to grow in the 
area of financial hardship among cancer survi-
vors, measuring and addressing psychological 
effects and coping behaviors, as well as material 
aspects are paramount. Systematic measure-
ment across multiple levels and factors of finan-
cial hardship will be informative moving 
forward. For example, a better understanding of 
patient- level factors that might be associated 
with financial hardship, such as premorbid debt 
and assets, tumor type and disease stage, and 
family health are key. Similarly, at the patient 
level, having research that examines the effects 
of different types of health insurance and work-
related benefits for illness or disability on a 
patient’s risk for experiencing financial hard-
ship is essential.

As demonstrated by the framework provided 
in this chapter, additional research can be con-
ducted for multiple factors that might be associ-

Table 7.2 Financial hardship domains in the Medical 
Expenditure Panel Survey Experiences with Cancer

Domain Text of question
Material because of your cancer, its treatment, or 

the lasting effects of that treatment
did you have any costs you had to pay 
out of your own pocket?
  Medical expenses
  Transportation
  Lodging
  Child care
  Home or respite care
Have you or has anyone in your family 
had to borrow money or go into debt 
because of your cancer, its treatment, or 
the lasting effects of that treatment?
Did you or your family ever file for 
bankruptcy because of your cancer, its 
treatment, or the lasting effects of that 
treatment?
Please think about medical care visits 
for cancer, its treatment, or the lasting 
effects of that treatment. Have you ever 
been unable to cover your share of the 
cost of those visits?
Have you or your family had to make 
any other kinds of financial sacrifices 
because of your cancer, its treatment, or 
the lasting effects of that treatment?
  Reduced spending on vacations or 

leisure activities
  Delayed large purchases (e.g., car)
  Reduced spending on basics (e.g., 

food and clothing)
  Use savings set aside for other 

purposes
  Made a change to living situation

Psychological Have you ever worried about having to 
pay large medical bills related to your 
cancer?
Have you ever worried about your 
family’s financial stability because of 
your cancer, its treatment or lasting 
effects of that treatment?
Have you ever been concerned about 
keeping your job and income, or that 
your earnings will be limited in the 
future because of your cancer?

Source: Agency for Healthcare Research and Quality. 
Medical Expenditure Panel Survey. Available from: http://
www.meps.ahrq.gov/mepsweb/
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ated with financial hardship. Research concerning 
the presence or absence of caregivers or concern-
ing additional wage earners in the household 
should also help elucidate the complex conse-
quences related to diagnosis and treatment of 
cancer. Gaining a better understanding of pro-
vider factors, such as provider specialties, 
whether the provider considers or counsels 
patients about costs of treatment, and alternative 
resources for treatment, might help to identify 
successful models of provider-patient interac-
tions along the cancer care continuum that ulti-
mately minimize the financial impact of 
treatment. Furthermore, research is needed to 
examine the influence of the type of care setting 
where a patient receives cancer treatment and 
risk for long-term financial hardship, particularly 
with mergers and consolidations of health care 
practices. These studies will address the concern 
that fewer sites of care in an area will lead to 
increased prices for health  care services.

Much of the research concerning financial 
hardship is cross-sectional and cannot address 
causality. The National Cancer Institute’s 
Physician Data Query evidence summary has 
outlined evidence gaps, including the develop-
ment of interventions to address financial hard-
ship domains (material conditions, psychological 
response, and coping behaviors) along with and 
the need for more standardized and validated 
measures, price transparency, and potential 
value-based payment models or alternative pay-
ment models [93].

Work reflecting on the tenth anniversary of the 
seminal Institute of Medicine report, From 
Cancer Patient to Cancer Survivor: Lost in 
Transition [94, 95], noted that the necessary, 
increased focus on financial toxicity aligns with 
one of the recommendations from the original 
report. As awareness and research in the impor-
tance of financial hardship among cancer survi-
vors continue to grow, refining measures that can 
accurately and more systematically capture 
financial hardship is essential.

Note: The findings and conclusions in this 
chapter are those of the author(s) and do not nec-
essarily represent the official position of the 
Centers for Disease Control and Prevention.
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Fatigue

Karen M. Mustian, Po-Ju Lin, Kah Poh Loh, 
and Ian R. Kleckner

8

8.1  Definition of Cancer-Related 
Fatigue

Cancer-related fatigue (CRF) is a distressing, per-
sistent, and subjective sense of physical, emo-
tional, and/or cognitive tiredness or exhaustion 
related to cancer or cancer treatment that is not 
proportional to recent activity and interferes with 
usual functioning [1, 2]. CRF is different from 
common physical or mental tiredness in that CRF 
is not relieved by sleep or rest, whereas general 
fatigue (i.e., physical or mental tiredness) is a tran-
sient inability to maintain optimal performance 
that is relieved by rest [3]. CRF negatively inter-
feres with patients’ ability to complete their cancer 
treatments and their ability to complete activities 
of daily living, and it reduces quality of life [3].

8.2  Prevalence of Cancer- 
Related Fatigue

CRF can occur as a consequence of the cancer 
itself [4] or cancer treatment. It is the most com-
monly reported [5] and also the most distressing 
[6] side effect of cancer treatments including 
chemotherapy [7–9], radiation therapy [4, 10], or 
selected biologic modifiers [11]. As many as 40% 
of patients with cancer report CRF at the initial 
time of diagnosis [4], and the majority of patients 
experience CRF during the course of their treat-
ment. Up to 90% [4, 10] of patients with a variety 
of cancer subtypes undergoing radiation therapy 
and up to 80% [7, 8] of those receiving chemo-
therapy experience CRF. While CRF will resolve 
for some survivors after completion of treat-
ments, there are still approximately 30–40% of 
cancer survivors reported to have persistent CRF 
up to 10 years posttreatment [1, 3, 12–22]. In sur-
vivors of Hodgkin lymphoma, CRF has been 
shown to have a major impact on treatment out-
comes and social reintegration [23].

8.3  Measurement of Cancer- 
Related Fatigue

Self-report assessment tools, also referred to as 
patient-reported outcome tools, are the most 
commonly used, reliable, and valid methods for 
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both clinical and research measurement of CRF. 
There are many patient-reported instruments that 
can quantify CRF. A systematic review of 1453 
published studies evaluating CRF instruments in 
patients with cancer and survivors [24] identified 
37 studies and 40 instruments. The instruments 
were classified as three unidimensional and 37 
multidimensional. These instruments vary by 
CRF dimensions, number of items, rating scales, 
types of cancer population studied, and psycho-
metric properties. The validity and reliability 
were evaluated by internal consistency, test-retest 
reliability, and convergent validity. Of these 40 
instruments, five instruments including:

 1. Brief Fatigue Inventory (BFI) [25]
 2. Cancer Fatigue Scale (CFS) [26]
 3. Chinese CFS (C-CFS)
 4. Functional Assessment of Cancer Therapy- 

Fatigue (FACT-F) [27], and
 5. Multidimensional Fatigue Symptom Inventory-

Short Form (MFSI-SF) [28]

have been optimally tested for validity and reli-
ability with an internal consistency of 0.9 by 
Cronbach α coefficient and a concurrent validity 
≥0.45 by Pearson correlation [24]. The type and 
the stage of cancer may affect CRF. Most of the 
CRF instruments were used in mixed cancer pop-
ulations, and only a number of them used a 
homogenous cancer patient population, including 
the BFI [25], FACT-F [27], Fatigue Functional 
Impact Scale [29], MFSI-SF [28], Piper Fatigue 
Scale [30], Visual Analogue Scale (VAS) [31], 
and Wu Cancer Fatigue Scale [32].

Although the measurement of CRF is not uni-
versally standardized, some instruments are more 
commonly used than others, as listed in Table 8.1. 
The authors of a systematic review review suggest 
use of a simple unidimensional measure that 
includes a rating of severity (such as the FACT-F 
and VAS) as an initial step for identifying the pres-
ence of CRF among survivors. If CRF is present, a 
multidimensional instrument can be considered to 
further identify the most problematic domain(s) of 
CRF. Oncologists and clinicians then can pre-
scribe the optimal treatment specifically targeting 
the problematic domains for patients at early 

stages of cancer and survivors who have com-
pleted primary treatments but are still receiving 
hormone therapies or biologics. The authors of the 
systematic review recommended using BFI to 
evaluate CRF in patients with advanced cancer 
undergoing palliative treatment given the short 
length of the questionnaire (fewer than 10 items) 
and its optimal psychometric properties [24]. In 
addition, BFI is sensitive when measuring change 
of CRF over time. The three items related to 
fatigue included in the European Organization for 
Research and Treatment of Cancer Quality-of-Life 
Questionnaire Core 30 [33] have also been used 
among patients with advanced cancer [24] and 
validated with good test-retest reliability [34].

8.4  Possible Mechanisms 
Associated with Cancer- 
Related Fatigue

A number of mechanisms associated with the 
development of CRF have been proposed in 
recent decades. Some of these include (1) ane-
mia, (2) circadian rhythm disruption, (3) stress 
and cytokine dysregulation, (4) psychological 
distress, (5) pain and neuroimmunologic changes, 
(6) cardiovascular and physical dysfunction, and 
(7) energy, nutritional deficits, and imbalance 
[42–44]. Of these potential mechanisms, cyto-
kine dysregulation has been the most studied to 
date. Research has shown that cancer may acti-
vate pro- inflammatory cytokines, such as inter-
leukin-6 (IL-6), and markers of inflammation, 
such as C-reactive protein (CRP), resulting in the 
development of CRF prior to cancer treatment 
initiation [45–50]. In addition, cancer treatments 
continue to prolong activation of pro- 
inflammatory cytokines during treatment [45, 51] 
and after treatment completion [43].

The use of radiation therapy and chemother-
apy is also associated with increased inflamma-
tion (e.g., CRP, IL-1 receptor antagonist, IL-6). 
Patients with breast and prostate cancer have 
been shown to have elevated levels of CRP and 
IL-1 receptor antagonist [52]. In another sample 
of 53 patients with breast cancer receiving 
 chemotherapy, serum IL-6 was found to be 
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Table 8.1 Commonly used instruments for measurement of cancer-related fatigue

Instruments Dimensions
Number 
of items Scales

Evaluation 
period Description

Unidimensional
EORTC QLQ 
C30 [33]

Severity of fatigue 3 4-point 
(1–4) Likert

Past week Three items are: “Did you need to rest?” 
“Have you felt weak?” and “Were you tired?”

FACT-F [27] Severity of fatigue 13 5-point 
(0–4) 
Likert

Past week A 13-item stand-alone statement as a part 
of FACT is used to assess the severity of 
fatigue

POMS-F 
[35]

Severity of fatigue 7 5-point 
(0–4) 
Likert

Past week 
and right 
now

A seven-item fatigue subscale of POMS 
assesses the severity of recent fatigue

VAS [36] Severity of fatigue 1 Analogue Current Patients mark fatigue severity between a 
linear scale with end points between “I am 
not tired at all” and “I am totally exhausted”

Multidimensional
BFI [25] Severity and 

interference of 
fatigue

9 11-point 
(0–10) 
Likert

Past 24 h Three items assess the severity of fatigue 
“now,” “usually,” and at its “worst.” Six items 
assess the interference of fatigue on daily 
function, including general activity, mood, 
walking ability, normal work, relations with 
other people, and enjoyment of life

CFS [26] Physical, affective, 
and cognitive 
fatigue

15 5-point 
(1–5) 
Likert

Current Seven items assess physical fatigue, and 
four items assess affective and cognitive 
fatigue. Total score is the sum of the three 
subscales. CFS is easy and short and can be 
completed by patients with advanced cancer

CFQ [37] Physical and mental 
fatigue

14 4-point 
(0–3) 
Likert

Current Eight items assess physical symptoms, and 
the remaining six items assess mental 
fatigue symptoms. CFQ is a brief, easy to 
administer instrument

FSI [38] Intensity, duration, 
and interference of 
fatigue

13 11-point 
(0–10) 
Likert

Past week, 
current

Four items assess the severity of fatigue at its 
“most,” “least,” and “average” during the past 
week and “right now.” Seven items assess the 
interference of fatigue on daily function, 
including general activity, ability to perform 
daily-living activities, normal work, ability to 
concentrate, relations with other people, 
enjoyment of life, and mood. Two items 
assess the duration and intensity of fatigue

MFI-20 [39] Cognitive, physical, 
and emotional fatigue, 
reduced activity, 
reduced motivation

20 5-point 
(1–5) 
Likert

Current Four items are presented for each 
dimension, two of which indicate fatigue, 
and the remaining two are contradictory of 
fatigue

MFSI-SF 
[40]

General, physical, 
mental, and emotional 
fatigue, vigor

30 5-point 
(0–4) 
Likert

Past week Six items are included in each dimension. 
Total MFSI score is calculated as (general + 
physical + mental + emotional) – vigor

Piper Fatigue 
Scale [30]

Behavioral/severity 
of fatigue, affective 
meaning, sensory, 
cognitive/mood

22 11-point 
(0–10) 
Likert

Now or 
today

Six items assess behavioral/severity, five 
items each assess affective meaning and 
sensory, and six items assess cognitive/
mood

SCFS-6 [41] Physical and 
perceptual fatigue

6 5-point 
(1–5) 
Likert

Past 
2–3 days

SCFS-6 was developed from the original 
SCFS with 28 items. Patients rate six items 
that describe feelings associated with fatigue 
from 1 = “not at all” to 5 = “extremely”

EORTC QLQ C30 European Organization for Research and Treatment of Cancer Quality-of-Life Questionnaire Core 
30, FACT-F Functional Assessment of Cancer Therapy-Fatigue subscale, POMS-F Profile of Mood Sates-Fatigue sub-
scale, VAS Visual Analogue Scale, BFI Brief Fatigue Inventory, CFS Cancer Fatigue Scale, CFQ Chalder Fatigue Scale, 
FSI Fatigue Symptom Inventory, MFI-20 Multidimensional Fatigue Inventory-20 items, MFSI-SF Multidimensional 
Fatigue Symptom Inventory-Short Form, SCFS-6 Schwartz Cancer Fatigue Scale-6 
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increased after  treatment [53]. These inflamma-
tory markers are positively associated with 
increased self-reported CRF [47, 50, 53–62]. 
Clevenger et al. [47] showed that in 136 women 
with ovarian cancer, higher levels of plasma IL-6 
was associated with greater CRF prior to surgery. 
Pertl et al. [50] also reported a positive associa-
tion of plasma CRP levels and self-reported CRF 
in 61 patients with breast cancer prior to initia-
tion of chemotherapy. In 103 breast cancer survi-
vors, elevated plasma soluble tumor necrosis 
factor receptor type II (sTNFRII), which is a 
downstream marker of TNF activity, was associ-
ated with persistence of CRF one month after 
treatment [58]. Breast cancer survivors who 
received chemotherapy had higher levels of CRF 
and sTNFRII level compared to those who did 
not receive chemotherapy. Other studies also 
reported the positive associations of CRF with 
CRP [56, 60, 61], IL-6 [62], and IL-1 receptor 
antagonist [60] in long-term cancer survivors 
who received any modality of treatment. In addi-
tion, cancer survivors with persistent CRF 
showed increased expression of genes encoding 
pro-inflammatory cytokines [57, 59]. However, 
the association of CRF and inflammation mark-
ers is not consistent. CRP and IL-1 receptor 
antagonist were not found in association with 
CRF in women newly diagnosed with breast can-
cer [48] or shortly after primary treatment [58]. 
Also, IL-6 was not correlated with CRF in breast 
cancer patients prior to chemotherapy [50].

The dysregulation of pro-inflammatory cyto-
kines may influence CRF directly or indirectly. 
Disruption can occur via the hypothalamic-pitu-
itary-adrenal axis (HPA axis), autonomic nervous 
system, and circadian rhythm modulation. The 
HPA axis controls the secretion of cortisol during 
stress. Bower et al. [63] reported that breast cancer 
survivors without CRF responded to stress with an 
increased cortisol level, while those with CRF 
demonstrated a blunted cortisol response to stress.

Circulating cortisol concentration also 
changes throughout the day based on the circa-
dian rhythm [64]. In a healthy adult, the blood 
level of cortisol quickly increases after awaken-
ing and reaches a peak level 30 min after waking 

up. This is followed by a decline throughout the 
day, and the level reaches its minimum at night 
during sleep [64–66].

However, a disrupted circadian rhythm was 
observed in patients with cancer irrespective of 
stage or treatment.  The disrupted circadian rhythm 
may be associated with the occurrence of CRF 
[64, 67, 68]. Studies have shown that patients with 
cancer and persistent CRF had an altered diurnal 
cortisol slope and elevated evening cortisol levels 
during adjuvant therapy [69] and after cancer 
treatment [70]. 

CRF is also associated with elevated norepi-
nephrine and lower heart rate variability in breast 
cancer survivors at least two to three months post-
treatment [71, 72]. However, these findings are not 
conclusive, and more  studies are warranted to fully 
understand the relationship between the auto-
nomic nervous system and CRF.

8.5  Treatment of Cancer-Related 
Fatigue

Many randomized clinical trials have attempted 
to treat CRF using interventions such as exercise, 
psychological therapies, mind-body approaches, 
pharmacological interventions, and others [43]. 
In a recent meta-analysis of 113 randomized clin-
ical trials using exercise, psychological, the com-
bination of exercise and psychological, or 
pharmacological interventions to treat CRF in 
adult cancer patients and survivors, Mustian et al. 
[73] demonstrated that exercise, psychological, 
and the combination of exercise and psychologi-
cal interventions reduced CRF during and after 
treatment, whereas pharmacological interven-
tions alone did not reduce CRF. We elaborate on 
different interventions in the following sections.

8.5.1  Exercise

Over a dozen systematic reviews and meta-analy-
ses have been conducted to assess the effect of 
exercise on CRF in adult patients [74–86], chil-
dren, and adolescents with cancer [87–89] during 
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and after cancer treatment. Overall, supervised 
aerobic and/or the combination of aerobic and 
resistance exercise with or without stretching 
have been found to be effective in reducing CRF, 
particularly in the domains of general and physi-
cal fatigue [76]. The positive impact of exercise 
on CRF was shown in adult patients with cancer 
during [75, 76, 82, 85] and after treatment [77, 78, 
82, 84]. Given that multiple studies demonstrated 
the benefits of exercise, the American College of 
Sports Medicine (ACSM) recommends that 
patients with cancer and cancer survivors start 
low and increase to 150 min weekly of moderate 
intensity or 75 min of vigorous intensity aerobic 
exercise accompanied by 20–30 min of strength 
training across all the major muscle groups two to 
three times with daily stretching [90]. Despite this 
recommendation, an estimated 70% of cancer sur-
vivors do not meet the standard established by the 
ACSM physical activity guideline [91].

The appropriate exercise mode, intensity, fre-
quency, and duration need to be carefully consid-
ered, and an individualized exercise prescription 
is strongly recommended when discussing exer-
cise with cancer populations. Mustian et al. [92] 
suggested that exercise prescriptions for cancer 
patients and survivors should be individualized 
and tailored based on the individual’s health sta-
tus, disease trajectory, previous and/or current 
treatment, symptom burden, current fitness level, 
past and present exercise participation, and indi-
vidual preferences to ensure that the exercise is 
safe and effective. This is illustrated by Tian et al. 
[77] who reported that supervised aerobic exer-
cise for 50  min/session, two sessions/week for 
eight weeks, had a moderate effect on CRF, while 
the same exercise only had a small effect on CRF 
when it was performed using shorter sessions 
occurring more frequently: 20–30  min/session, 
three sessions/week. Clinicians should also con-
sider barriers that cancer patients face in complet-
ing exercise and should consider the use of new 
technologies in improving and tracking exercise 
adherence [93]. In children and adolescents with 
cancer, the effects of exercise on CRF are not con-
sistent and are likely due to the lack of rigorous 
studies [87, 88].

8.5.2  Psychosocial Therapy

Some meta-analyses have demonstrated that psy-
chosocial therapy has small to moderate effect 
sizes on CRF reduction relative to a control [73, 
94–96]. For example, three randomized con-
trolled trials of psychosocial interventions in 
patients with breast cancer undergoing chemo-
therapy or radiation therapy who received a 
three-session individualized CRF education and 
support program showed improvement in CRF 
compared to controls [97–99]. These benefits 
were also seen in the posttreatment period. One 
of the largest trials, The Moving Beyond Cancer 
Trial, with 418 breast cancer patients who 
recently (≤ 6 weeks) completed surgery, showed 
that a 23-min psychoeducational video, which 
addresses reentry challenges in physical health, 
emotional well-being, interpersonal relations, 
and life perspectives, significantly improved CRF 
six months after the intervention compared to the 
control group [100].

8.5.3  Mind-Body Approaches

In recent years, mind-body approaches such as 
yoga, acupuncture, and meditation have been 
commonly studied in adult cancer populations for 
management of CRF [101–116]. Some studies 
evaluated the effects of yoga on CRF in patients 
with cancer receiving chemotherapy or radiother-
apy [105, 108, 109, 111, 113, 114]; others investi-
gated the efficacy of yoga on CRF in cancer 
survivors after the completion of cancer treatment 
[101–104, 106, 107, 109–112, 115, 116]. Eight 
studies showed that yoga significantly reduced 
CRF at the end or months after the intervention 
has been completed compared to the control 
group, which was usual cancer care [101, 104, 
106, 115, 116] or a health education intervention 
[102, 103, 114]. However, six studies did not find 
a group difference for the effects of the mind-
body intervention on CRF [108–113]. These stud-
ies are heterogeneous in terms of the type, 
duration, intensity, frequency, and length of the 
yoga intervention. Taken together, studies that 
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showed benefits of yoga on CRF reduction sug-
gest that gentle yoga performed in 60- to 120-min 
sessions, at low to moderate intensity, one to three 
times per week over a period of four to 12 weeks, 
may improve CRF in patients with cancer and 
 survivors [117].

In another two studies that evaluated the effect 
of acupuncture on CRF in 429 patients with a 
variety of cancer subtypes, authors found patients 
who received acupuncture had significantly 
improved CRF compared to patients in the usual 
care group [118, 119]. However, when acupunc-
ture was compared to sham acupuncture, no dif-
ference in CRF was noted [120]. While a number 
of systematic reviews of acupuncture and its 
effect on CRF have been conducted [121–125], 
results are inconsistent. More rigorous random-
ized control trials are needed.

8.5.4  Pharmacological 
Interventions

There have been over 14 randomized trials exam-
ining pharmacological interventions, but the evi-
dence supporting their ability to treat CRF among 
cancer survivors is limited [73]. Existing studies 
showed mixed findings, often did not use rigor-
ous trial designs, and included only small sample 
sizes [126]. Modafinil and methylphenidate were 
most commonly studied. In a randomized con-
trolled trial of 631 patients with mixed cancer 
types undergoing chemotherapy, only those with 
severe CRF (score ≥ 7 on the scale of 0–10 in the 
BFI item 3 “What is your worst level of CRF dur-
ing the past week?”) benefited from modafinil 
[127]. In contrast, another randomized controlled 
trial of 208 patients with non-small cell lung can-
cer showed that patients who received modafinil 
demonstrated no improvement in CRF [128]. For 
methylphenidate, a meta-analysis of five studies 
[129] suggested possible benefits in three studies 
[130–132] where CRF was evaluated by 
Functional Assessment for Chronic Illness 
Therapy-Fatigue (FACIT-F) but not in the other 
two studies [133, 134] where CRF was measured 
by BFI.  In addition, methylphenidate may be 
associated with vertigo, anxiety, anorexia, and 

nausea [129]. Given the limited evidence, most 
guidelines from professional societies recom-
mend using pharmacologic interventions after 
ruling out other causes of fatigue or if behavioral 
interventions have failed.

8.6  Clinical Practice Guidelines 
for Cancer-Related Fatigue

The American Society of Clinical Oncology, 
National Comprehensive Cancer Network, and 
Pan-Canadian Clinical Practice Guidelines for 
clinicians and health professionals are summa-
rized in Table  8.2. Each of these guidelines 
includes recommendations on screening, 
 comprehensive and focused assessment, and 
treatment options.

8.6.1  Screening

All healthcare providers should routinely screen 
for the presence of CRF at the time of initial diag-
nosis and on subsequent visits, including after the 
completion of primary treatment. Screening 
should be performed and documented using a 
quantitative or semiquantitative, valid, and reli-
able tool (see Table 8.1) to assess CRF (e.g., ask-
ing patients “How would you rate your fatigue on 
a sale of 0–10 over the past seven days?” from 0 
to 10 as 0 = no fatigue and 10 = worse fatigue or 
using a rating of mild, moderate, or severe).

8.6.2  Comprehensive and Focused 
Assessment

History and physical examination, including 
fatigue history (onset, pattern, duration, changes 
over time), disease status (progression, recur-
rence), medication/supplement usage and side 
effects, social support, and economic status 
should be incorporated during these visits. 
Laboratory evaluation, such as complete blood 
count with differential and comprehensive meta-
bolic panel, should be considered depending on 
the presence, onset, and severity of CRF as well 

K. M. Mustian et al.



Ta
bl

e 
8.

2 
C

ur
re

nt
 s

cr
ee

ni
ng

, a
ss

es
sm

en
t, 

an
d 

tr
ea

tm
en

t c
lin

ic
al

 p
ra

ct
ic

e 
gu

id
el

in
es

 f
or

 c
an

ce
r-

re
la

te
d 

fa
tig

ue

A
m

er
ic

an
 S

oc
ie

ty
 o

f 
C

lin
ic

al
 O

nc
ol

og
y 

(A
SC

O
) 

C
lin

ic
al

 P
ra

ct
ic

e 
G

ui
de

lin
e 

A
da

pt
at

io
n 

[3
]

N
at

io
na

l C
om

pr
eh

en
si

ve
 C

an
ce

r 
N

et
w

or
k 

(N
C

C
N

) 
C

lin
ic

al
 P

ra
ct

ic
e 

G
ui

de
lin

es
 in

 
O

nc
ol

og
y-

 C
an

ce
r-

R
el

at
ed

 F
at

ig
ue

 (
ve

rs
io

n 
2.

20
17

, N
C

C
N

.o
rg

) 
[1

]
N

C
C

N
 C

lin
ic

al
 P

ra
ct

ic
e 

G
ui

de
lin

es
®

 in
 O

nc
ol

og
y-

 
Su

rv
iv

or
sh

ip
 (

ve
rs

io
n 

2.
20

17
) 

[1
35

]
Pa

n-
C

an
ad

ia
n 

G
ui

de
lin

e 
(v

er
si

on
 2

.2
01

5)
 

[2
]

C
lin

ic
al

 
qu

es
tio

n
W

ha
t a

re
 th

e 
op

tim
al

 s
cr

ee
ni

ng
, a

ss
es

sm
en

t, 
an

d 
tr

ea
tm

en
t 

ap
pr

oa
ch

es
 in

 th
e 

m
an

ag
em

en
t o

f 
ad

ul
t c

an
ce

r 
su

rv
iv

or
s 

w
ho

 a
re

 
ex

pe
ri

en
ci

ng
 s

ym
pt

om
s 

of
 C

R
F 

af
te

r 
co

m
pl

et
io

n 
of

 p
ri

m
ar

y 
tr

ea
tm

en
t?

N
/A

N
/A

W
ha

t a
re

 th
e 

op
tim

um
 a

ss
es

sm
en

t 
pa

ra
m

et
er

s 
fo

llo
w

in
g 

sc
re

en
in

g 
an

d 
ef

fe
ct

iv
e 

in
te

rv
en

tio
ns

 f
or

 m
an

ag
em

en
t o

f 
C

R
F 

in
 a

du
lts

 w
ith

 c
an

ce
r 

w
ho

 a
re

 
id

en
tifi

ed
 a

s 
ex

pe
ri

en
ci

ng
 s

ym
pt

om
s 

of
 

C
R

F 
or

 ti
re

dn
es

s 
on

 th
e 

E
dm

on
to

n 
Sy

m
pt

om
 A

ss
es

sm
en

t S
ys

te
m

 (
E

SA
S)

?

D
efi

ni
tio

n 
of

 
ca

nc
er

-r
el

at
ed

 
fa

tig
ue

 (
C

R
F)

A
do

pt
ed

 N
C

C
N

 d
efi

ni
tio

n 
of

 C
R

F
C

R
F 

is
 a

 d
is

tr
es

si
ng

, p
er

si
st

en
t, 

su
bj

ec
tiv

e 
se

ns
e 

of
 p

hy
si

ca
l, 

em
ot

io
na

l, 
an

d/
or

 c
og

ni
tiv

e 
tir

ed
ne

ss
 o

r 
ex

ha
us

tio
n 

re
la

te
d 

to
 c

an
ce

r 
or

 
ca

nc
er

 tr
ea

tm
en

t t
ha

t i
s 

no
t p

ro
po

rt
io

na
l t

o 
re

ce
nt

 a
ct

iv
ity

 a
nd

 in
te

rf
er

es
 w

ith
 u

su
al

 
fu

nc
tio

ni
ng

.

Sa
m

e 
as

 N
C

C
N

 d
efi

ni
tio

n 
of

 C
R

F;
 h

ow
ev

er
, t

he
se

 g
ui

de
lin

es
 

ar
e 

fo
cu

se
d 

on
 C

R
F 

af
te

r 
th

e 
co

m
pl

et
io

n 
of

 c
an

ce
r 

tr
ea

tm
en

t 
an

d/
or

 in
pa

tie
nt

s 
w

ho
 a

re
 in

 c
lin

ic
al

 r
em

is
si

on
.

A
do

pt
ed

 N
C

C
N

 d
efi

ni
tio

n 
of

 C
R

F

Sc
re

en
in

g
A

ll 
he

al
th

ca
re

 p
ro

vi
de

rs
 s

ho
ul

d 
ro

ut
in

el
y 

sc
re

en
 f

or
 th

e 
pr

es
en

ce
 

of
 C

R
F 

fr
om

 th
e 

po
in

t o
f 

di
ag

no
si

s 
on

w
ar

d,
 in

cl
ud

in
g 

af
te

r 
co

m
pl

et
io

n 
of

 p
ri

m
ar

y 
tr

ea
tm

en
t.

A
ll 

pa
tie

nt
s 

sh
ou

ld
 b

e 
sc

re
en

ed
 f

or
 C

R
F 

as
 c

lin
ic

al
ly

 in
di

ca
te

d 
an

d 
at

 le
as

t a
nn

ua
lly

.
Sc

re
en

in
g 

sh
ou

ld
 b

e 
pe

rf
or

m
ed

 a
nd

 d
oc

um
en

te
d 

us
in

g 
a 

qu
an

tit
at

iv
e 

or
 s

em
iq

ua
nt

ita
tiv

e 
as

se
ss

m
en

t.

Sc
re

en
 e

ve
ry

 p
at

ie
nt

 fo
r t

he
 p

re
se

nc
e 

or
 a

bs
en

ce
 o

f 
C

R
F

 
 If

 C
R

F 
is

 p
re

se
nt

, a
 q

ua
nt

ita
tiv

e 
or

 
se

m
iq

ua
nt

ita
tiv

e 
as

se
ss

m
en

t s
ho

ul
d 

be
 

pe
rf

or
m

ed
 a

nd
 d

oc
um

en
te

d.
 F

or
 e

xa
m

pl
e,

 
fa

tig
ue

 r
at

in
g 

sc
al

e:
 0

 =
 n

o 
fa

tig
ue

 a
nd

 
10

 =
 w

or
st

 f
at

ig
ue

; 1
–3

 =
 m

ild
, 

4–
6 

=
 m

od
er

at
e,

 7
–1

0 
se

ve
re

 f
at

ig
ue

.
 

 If
 th

e 
sc

re
en

in
g 

pr
oc

es
s 

de
te

rm
in

es
 th

at
 C

R
F 

is
 a

bs
en

t o
r 

at
 a

 m
ild

 le
ve

l, 
th

e 
pa

tie
nt

 a
nd

 
fa

m
ily

 s
ho

ul
d 

re
ce

iv
e 

ed
uc

at
io

n 
an

d 
co

m
m

on
 

m
an

ag
em

en
t s

tr
at

eg
ie

s 
fo

r 
C

R
F.

 
 Pe

ri
od

ic
 r

es
cr

ee
ni

ng
 a

nd
 r

ee
va

lu
at

io
n 

ar
e 

re
co

m
m

en
de

d.
 I

np
at

ie
nt

s 
sh

ou
ld

 b
e 

sc
re

en
ed

 
da

ily
, a

nd
 o

ut
pa

tie
nt

s 
 s

ho
ul

d 
be

 s
cr

ee
ne

d 
at

 a
 

su
bs

eq
ue

nt
 r

ou
tin

e 
an

d 
fo

llo
w

-u
p 

vi
si

ts
.

 
 It

 s
ho

ul
d 

be
 e

m
ph

as
iz

ed
 th

at
 s

ur
vi

vo
rs

 o
r 

pa
tie

nt
s 

w
ho

 h
av

e 
co

m
pl

et
ed

 tr
ea

tm
en

t m
us

t 
st

ill
 b

e 
m

on
ito

re
d 

fo
r 

C
R

F 
be

ca
us

e 
C

R
F 

m
ay

 
ex

is
t b

ey
on

d 
th

e 
pe

ri
od

 o
f 

ac
tiv

e 
tr

ea
tm

en
t.

Sa
m

pl
e 

su
rv

iv
or

sh
ip

 c
ar

e 
su

rv
ey

:
 

 D
o 

yo
u 

fe
el

 p
er

si
st

en
t C

R
F 

de
sp

ite
 a

 g
oo

d 
ni

gh
t’s

 r
es

t?
 

Y
es

/n
o

 
 D

oe
s 

C
R

F 
in

te
rf

er
e 

w
ith

 y
ou

r 
us

ua
l a

ct
iv

iti
es

? 
Y

es
/n

o
 

 H
ow

 w
ou

ld
 y

ou
 r

at
e 

yo
ur

 C
R

F 
on

 a
 s

ca
le

 o
f 

0 
(n

on
e)

 to
 1

0 
(e

xt
re

m
e)

 o
ve

r 
th

e 
pa

st
 m

on
th

? 
0–

10

A
ll 

he
al

th
ca

re
 p

ro
vi

de
rs

 s
ho

ul
d 

ro
ut

in
el

y 
sc

re
en

 f
or

 th
e 

pr
es

en
ce

 o
f 

C
R

F 
fr

om
 th

e 
po

in
t o

f 
di

ag
no

si
s 

on
w

ar
d.

A
ll 

pa
tie

nt
s 

sh
ou

ld
 b

e 
sc

re
en

ed
 f

or
 C

R
F 

at
 

th
ei

r 
in

iti
al

 c
an

ce
r 

cl
in

ic
 v

is
it,

 a
t 

ap
pr

op
ri

at
e 

in
te

rv
al

s 
(e

.g
., 

da
ily

 f
or

 
in

pa
tie

nt
s,

 r
ou

tin
e 

an
d 

fo
llo

w
-u

p 
vi

si
ts

 f
or

 
ou

tp
at

ie
nt

s,
 a

nd
 s

el
f-

 m
on

ito
ri

ng
 f

or
 th

os
e 

po
st

tr
ea

tm
en

t)
 a

nd
 a

s 
cl

in
ic

al
ly

 in
di

ca
te

d,
 

es
pe

ci
al

ly
 w

ith
 c

ha
ng

es
 in

 d
is

ea
se

 s
ta

tu
s.

Sc
re

en
 w

ith
 a

 v
al

id
 a

nd
 r

el
ia

bl
e 

to
ol

 th
at

 
in

cl
ud

es
 r

ep
or

ta
bl

e 
sc

or
es

 (
di

m
en

si
on

s)
 

th
at

 a
re

 c
lin

ic
al

ly
 m

ea
ni

ng
fu

l a
nd

 h
av

e 
es

ta
bl

is
he

d 
cu

t-
of

fs
 (

e.
g.

, a
sk

in
g 

pa
tie

nt
s 

“H
ow

 w
ou

ld
 y

ou
 r

at
e 

yo
ur

 f
at

ig
ue

 o
n 

a 
sa

le
 o

f 
0–

10
 o

ve
r 

th
e 

pa
st

 7
 d

ay
s”

 w
ith

 
E

SA
S 

sc
al

e 
fr

om
 0

–1
0 

as
 0

 =
 n

o 
fa

tig
ue

, 
10

 =
 w

or
se

 f
at

ig
ue

. T
he

 c
ut

-o
ff

 s
co

re
s 

ar
e 

0–
3 

no
ne

 to
 m

ild
, 4

–6
 m

od
er

at
e,

 a
nd

 7
–1

0 
se

ve
re

 C
R

F.
 F

or
 p

at
ie

nt
s 

w
ho

 a
re

 u
na

bl
e 

to
 a

ss
ig

n 
a 

nu
m

er
ic

 v
al

ue
 to

 r
at

e 
th

ei
r 

C
R

F,
 a

 r
at

in
g 

of
 m

ild
, m

od
er

at
e,

 o
r 

se
ve

re
 

m
ay

 b
e 

us
ed

.)
E

SA
S 

is
 a

 v
al

id
 a

nd
 re

lia
bl

e 
as

se
ss

m
en

t 
to

ol
 to

 a
ss

es
s 

se
ve

ri
ty

 fo
r n

in
e 

co
m

m
on

 
ca

nc
er

 s
ym

pt
om

s,
 in

cl
ud

in
g 

pa
in

, t
ir

ed
ne

ss
, 

na
us

ea
, d

ep
re

ss
io

n,
 a

nx
ie

ty
, d

ro
w

si
ne

ss
, 

ap
pe

tit
e,

 w
el

l-
be

in
g,

 a
nd

 s
ho

rt
ne

ss
 o

f b
re

at
h.

(c
on

tin
ue

d)



C
om

pr
eh

en
si

ve
 

an
d 

fo
cu

se
d 

as
se

ss
m

en
t

H
is

to
ry

 a
nd

 p
hy

si
ca

l
 

 Pe
rf

or
m

 a
 f

oc
us

ed
 C

R
F 

hi
st

or
y

 
 E

va
lu

at
e 

di
se

as
e 

st
at

us
 

 A
ss

es
s 

tr
ea

ta
bl

e 
co

nt
ri

bu
tin

g 
fa

ct
or

s
 

 A
s 

a 
sh

ar
ed

 r
es

po
ns

ib
ili

ty
, t

he
 c

lin
ic

al
 te

am
 m

us
t d

ec
id

e 
w

he
n 

re
fe

rr
al

 to
 a

n 
ap

pr
op

ri
at

el
y 

tr
ai

ne
d 

pr
of

es
si

on
al

 (
e.

g.
, 

ca
rd

io
lo

gi
st

, e
nd

oc
ri

no
lo

gi
st

, m
en

ta
l h

ea
lth

 p
ro

fe
ss

io
na

l, 
in

te
rn

is
t)

 is
 n

ee
de

d.
L

ab
or

at
or

y 
ev

al
ua

ti
on

 
 C

on
si

de
r 

pe
rf

or
m

in
g 

la
bo

ra
to

ry
 e

va
lu

at
io

n 
ba

se
d 

on
 th

e 
pr

es
en

ce
 o

f 
ot

he
r 

sy
m

pt
om

s 
an

d 
on

se
t a

nd
 s

ev
er

ity
 o

f 
C

R
F

W
he

n 
C

R
F 

is
 r

at
ed

 a
s 

m
od

er
at

e 
to

 s
ev

er
e 

w
ith

 a
 

sc
or

e 
4–

10
, a

 m
or

e 
fo

cu
se

d 
hi

st
or

y 
an

d 
ph

ys
ic

al
 

ex
am

in
at

io
n 

sh
ou

ld
 b

e 
co

nd
uc

te
d.

F
oc

us
ed

 h
is

to
ry

 
 D

is
ea

se
 s

ta
tu

s 
an

d 
tr

ea
tm

en
t

 
  

C
on

si
de

r 
re

cu
rr

en
ce

 a
nd

/o
r 

pr
og

re
ss

io
n

 
  

 Pr
es

cr
ip

tio
n 

m
ed

ic
at

io
ns

, o
ve

r-
th

e-
co

un
te

r 
dr

ug
s,

 a
nd

 s
up

pl
em

en
ts

 
 R

ev
ie

w
 o

f 
sy

st
em

s
 

 In
-d

ep
th

 C
R

F 
hi

st
or

y
 

  
O

ns
et

, p
at

te
rn

, d
ur

at
io

n
 

  
C

ha
ng

e 
ov

er
 ti

m
e

 
  

A
ss

oc
ia

te
d 

or
 a

lle
vi

at
in

g 
fa

ct
or

s
 

  
In

te
rf

er
en

ce
 w

ith
 f

un
ct

io
n

 
 So

ci
al

 s
up

po
rt

 s
ta

tu
s/

av
ai

la
bi

lit
y 

of
 c

ar
eg

iv
er

s
 

 E
co

no
m

ic
 s

ta
tu

s 
an

d 
re

so
ur

ce
s 

fo
r 

ob
ta

in
in

g 
ta

ng
ib

le
 s

up
po

rt
A

ss
es

sm
en

t 
of

 t
re

at
ab

le
 c

on
tr

ib
ut

in
g 

fa
ct

or
s

 
 Pa

in
 

 E
m

ot
io

na
l d

is
tr

es
s

 
  

D
ep

re
ss

io
n

 
  

A
nx

ie
ty

 
 A

ne
m

ia
 

 Sl
ee

p 
di

st
ur

ba
nc

e/
po

or
 s

le
ep

 h
yg

ie
ne

  
(e

.g
., 

in
so

m
ni

a,
 n

ar
co

le
ps

y,
 o

bs
tr

uc
tiv

e 
sl

ee
p 

ap
ne

a,
 r

es
tle

ss
 le

g 
sy

nd
ro

m
e)

 
 N

ut
ri

tio
na

l d
efi

ci
ts

/im
ba

la
nc

e
 

  
W

ei
gh

t/c
al

or
ic

 in
ta

ke
 c

ha
ng

es
 

  
 Fl

ui
d 

el
ec

tr
ol

yt
e 

im
ba

la
nc

e:
 s

od
iu

m
, 

po
ta

ss
iu

m
, c

al
ci

um
, m

ag
ne

si
um

 
 D

ec
re

as
ed

 f
un

ct
io

na
l s

ta
tu

s
 

  
Ph

ys
ic

al
 a

ct
iv

ity
 le

ve
l

 
  

D
ec

on
di

tio
ni

ng
 

 M
ed

ic
at

io
ns

/s
id

e 
ef

fe
ct

s 
(e

.g
., 

se
da

tio
n)

 
 C

om
or

bi
di

tie
s

 
  

A
lc

oh
ol

/s
ub

st
an

ce
 a

bu
se

 
  

C
ar

di
ac

 d
ys

fu
nc

tio
n

 
  

 E
nd

oc
ri

ne
 d

ys
fu

nc
tio

n 
(e

.g
., 

ho
t fl

as
he

s,
 

hy
po

th
yr

oi
di

sm
, h

yp
og

on
ad

is
m

, a
dr

en
al

 
in

su
ffi

ci
en

cy
)

Pr
im

ar
y 

ev
al

ua
tio

n 
fa

tig
ue

 s
co

re
: m

od
er

at
e 

or
 s

ev
er

e 
(4

–1
0)

H
is

to
ry

 a
nd

 p
hy

si
ca

l
 

 Fo
cu

se
d 

C
R

F 
hi

st
or

y
 

  
O

ns
et

, p
at

te
rn

, d
ur

at
io

n
 

  
C

ha
ng

e 
ov

er
 ti

m
e

 
  

A
ss

oc
ia

te
d 

or
 a

lle
vi

at
in

g 
fa

ct
or

s
 

  
In

te
rf

er
en

ce
 w

ith
 f

un
ct

io
n

 
 E

va
lu

at
io

n 
di

se
as

e 
st

at
us

 
  

 E
va

lu
at

e 
ri

sk
 o

f 
re

cu
rr

en
ce

 b
as

ed
 o

n 
st

ag
e,

 p
at

ho
lo

gi
c 

fa
ct

or
s,

 a
nd

 tr
ea

tm
en

t h
is

to
ry

 
  

 Pe
rf

or
m

 r
ev

ie
w

 o
f 

sy
st

em
s 

to
 d

et
er

m
in

e 
if

 o
th

er
 

sy
m

pt
om

s 
su

bs
ta

nt
ia

te
 s

us
pi

ci
on

 f
or

 r
ec

ur
re

nc
e

 
 A

ss
es

sm
en

t o
f 

tr
ea

ta
bl

e 
co

nt
ri

bu
tin

g 
fa

ct
or

s
 

  
C

om
or

bi
di

tie
s

 
  

 
A

lc
oh

ol
/s

ub
st

an
ce

 a
bu

se
 

  
 

C
ar

di
ac

 d
ys

fu
nc

tio
n

 
  

 
 E

nd
oc

ri
ne

 d
ys

fu
nc

tio
n 

(e
.g

., 
hy

po
th

yr
oi

di
sm

, 
hy

po
go

na
di

sm
, a

dr
en

al
 in

su
ffi

ci
en

cy
)

 
  

 
Pu

lm
on

ar
y 

dy
sf

un
ct

io
n

 
  

 
R

en
al

 d
ys

fu
nc

tio
n

 
  

 
A

ne
m

ia
 

  
 

A
rt

hr
iti

s
 

  
 Pr

es
cr

ib
ed

 o
r 

O
T

C
 m

ed
ic

at
io

ns
 (

e.
g.

, s
le

ep
 a

id
s,

 p
ai

n 
m

ed
ic

at
io

ns
, a

nt
ie

m
et

ic
s)

 
  

E
m

ot
io

na
l d

is
tr

es
s 

(s
cr

ee
n 

fo
r 

an
xi

et
y 

an
d 

de
pr

es
si

on
)

 
  

 Sl
ee

p 
di

st
ur

ba
nc

es
 (

e.
g.

, i
ns

om
ni

a,
 s

le
ep

 a
pn

ea
, 

va
so

m
ot

or
 s

ym
pt

om
s,

 r
es

tle
ss

 le
g 

sy
nd

ro
m

e)
 

  
Pa

in
 

  
N

ut
ri

tio
na

l i
ss

ue
s

 
  

 
W

ei
gh

t/c
al

or
ic

 in
ta

ke
 c

ha
ng

es
 

  
D

ec
on

di
tio

ni
ng

/lo
ss

 o
f 

m
us

cl
e 

m
as

s
L

ab
or

at
or

y 
ev

al
ua

ti
on

 
 C

on
si

de
r 

pe
rf

or
m

in
g 

la
bo

ra
to

ry
 e

va
lu

at
io

n 
ba

se
d 

on
 

pr
es

en
ce

 o
f 

ot
he

r 
sy

m
pt

om
s,

 o
ns

et
, a

nd
 s

ev
er

ity
 o

f 
C

R
F

 
  

C
B

C
 w

ith
 d

if
fe

re
nt

ia
l

 
  

 
 C

om
pa

re
 e

nd
-o

f-
tr

ea
tm

en
t h

em
og

lo
bi

n/
he

m
at

oc
ri

t 
w

ith
 c

ur
re

nt
 v

al
ue

s
 

  
 

A
ss

es
s 

ot
he

r 
ce

ll 
lin

es
 (

W
B

C
 a

nd
 p

la
te

le
ts

)
 

  
C

om
pr

eh
en

si
ve

 m
et

ab
ol

ic
 p

an
el

 
  

 
A

ss
es

s 
el

ec
tr

ol
yt

es

Sc
re

en
 f

or
 C

R
F 

an
d 

if
 m

od
er

at
e 

or
 s

ev
er

e 
C

R
F 

is
 d

et
ec

te
d 

th
ro

ug
h 

sc
re

en
in

g 
(E

SA
S 

tir
ed

ne
ss

 g
re

at
er

 th
an

 4
);

 in
di

vi
du

al
s 

sh
ou

ld
 h

av
e 

a 
co

m
pr

eh
en

si
ve

 a
nd

 f
oc

us
ed

 
as

se
ss

m
en

t t
o 

id
en

tif
y 

th
e 

na
tu

re
 a

nd
 

ex
te

nt
 o

f 
th

e 
C

R
F 

sy
m

pt
om

s.
M

ed
ic

al
 a

nd
 s

ub
st

an
ce

-i
nd

uc
ed

 c
au

se
s 

of
 

C
R

F 
sh

ou
ld

 b
e 

ru
le

d 
ou

t (
e.

g.
, a

ne
m

ia
, 

in
fe

ct
io

n,
 n

ut
ri

tio
n,

 d
efi

ci
en

ci
es

, 
m

ed
ic

at
io

n 
or

 tr
ea

tm
en

t s
id

e 
ef

fe
ct

s)
.

A
ss

es
sm

en
ts

 s
ho

ul
d 

be
 a

 s
ha

re
d 

re
sp

on
si

bi
lit

y 
of

 th
e 

cl
in

ic
al

 te
am

, w
ith

 
de

si
gn

at
io

n 
of

 th
os

e 
w

ho
 a

re
 e

xp
ec

te
d 

to
 

co
nd

uc
t a

ss
es

sm
en

ts
 b

as
ed

 o
n 

sc
op

e 
of

 
pr

ac
tic

e.
A

ss
es

sm
en

t s
ho

ul
d 

in
cl

ud
e 

a 
hi

st
or

y 
of

 
C

R
F 

(e
.g

., 
di

se
as

e 
st

at
us

, p
re

tr
ea

tm
en

t 
ac

tiv
ity

 le
ve

ls
, C

R
F 

on
se

t, 
pa

tte
rn

, 
du

ra
tio

n,
 c

ha
ng

es
 o

ve
r 

tim
e,

 in
te

rf
er

en
ce

 
w

ith
 f

un
ct

io
n 

an
d 

da
ily

 li
vi

ng
),

 
co

nt
ri

bu
tin

g 
ri

sk
 f

ac
to

rs
 (

e.
g.

, d
ep

re
ss

io
n,

 
an

em
ia

, p
ai

n,
 n

au
se

a,
 s

le
ep

 d
is

tu
rb

an
ce

, 
co

m
or

bi
di

tie
s)

, a
 p

hy
si

ca
l e

xa
m

, a
 r

ev
ie

w
 

of
 s

ym
pt

om
s,

 a
nd

 a
 s

el
f-

as
se

ss
m

en
t o

f 
ca

us
es

 c
on

tr
ib

ut
in

g 
to

 C
R

F.
Pr

om
ot

e 
op

en
 c

om
m

un
ic

at
io

n 
am

on
g 

th
e 

pa
tie

nt
, f

am
ily

, a
nd

 th
e 

cl
in

ic
al

 te
am

 to
 

fa
ci

lit
at

e 
di

sc
us

si
on

s 
ab

ou
t t

he
 e

xp
er

ie
nc

e 
of

 C
R

F 
an

d 
its

 e
ff

ec
ts

 o
n 

da
ily

 
fu

nc
tio

ni
ng

.
A

s 
a 

sh
ar

ed
 r

es
po

ns
ib

ili
ty

, t
he

 c
lin

ic
al

 
te

am
 m

us
t d

ec
id

e 
w

he
n 

re
fe

rr
al

 to
 a

n 
ap

pr
op

ri
at

el
y 

tr
ai

ne
d 

pr
of

es
si

on
al

 is
 

ne
ed

ed
 (

e.
g.

, a
ll 

pa
tie

nt
s 

w
ith

 a
n 

E
SA

S 
sc

or
e 

in
 th

e 
se

ve
re

 r
an

ge
, w

ith
 c

er
ta

in
 

ac
co

m
pa

ny
in

g 
fa

ct
or

s 
or

 s
ym

pt
om

s,
 o

r 
a 

cu
t-

of
f 

sc
or

e 
id

en
tifi

ed
 u

si
ng

 v
al

id
 a

nd
 

re
lia

bl
e 

to
ol

s 
fo

r 
as

se
ss

m
en

t o
f 

sy
m

pt
om

s 
of

 C
R

F.

A
m

er
ic

an
 S

oc
ie

ty
 o

f 
C

lin
ic

al
 O

nc
ol

og
y 

(A
SC

O
) 

C
lin

ic
al

 P
ra

ct
ic

e 
G

ui
de

lin
e 

A
da

pt
at

io
n 

[3
]

N
at

io
na

l C
om

pr
eh

en
si

ve
 C

an
ce

r 
N

et
w

or
k 

(N
C

C
N

) 
C

lin
ic

al
 P

ra
ct

ic
e 

G
ui

de
lin

es
 in

 
O

nc
ol

og
y-

 C
an

ce
r-

R
el

at
ed

 F
at

ig
ue

 (
ve

rs
io

n 
2.

20
17

, N
C

C
N

.o
rg

) 
[1

]
N

C
C

N
 C

lin
ic

al
 P

ra
ct

ic
e 

G
ui

de
lin

es
®

 in
 O

nc
ol

og
y-

 
Su

rv
iv

or
sh

ip
 (

ve
rs

io
n 

2.
20

17
) 

[1
34

]
Pa

n-
C

an
ad

ia
n 

G
ui

de
lin

e 
 

(v
er

si
on

 2
.2

01
5)

 [
2]

Ta
bl

e 
8.

2 
(c

on
tin

ue
d)



 
  

G
as

tr
oi

nt
es

tin
al

 d
ys

fu
nc

tio
n

 
  

H
ep

at
ic

 d
ys

fu
nc

tio
n

 
  

In
fe

ct
io

n
 

  
N

eu
ro

lo
gi

c 
dy

sf
un

ct
io

n
 

  
Pu

lm
on

ar
y 

dy
sf

un
ct

io
n

 
  

R
en

al
 d

ys
fu

nc
tio

n

 
  

 
A

ss
es

s 
he

pa
tic

 a
nd

 r
en

al
 f

un
ct

io
n

 
  

E
nd

oc
ri

ne
 e

va
lu

at
io

n
 

  
 

 T
SH

, e
sp

ec
ia

lly
 in

 p
at

ie
nt

s 
w

ho
 h

av
e 

re
ce

iv
ed

 p
ri

or
 

he
ad

/n
ec

k,
 to

rs
o,

 o
r 

br
ea

st
 r

ad
ia

tio
n

 
  

 
 C

on
si

de
r 

m
or

e 
co

m
pr

eh
en

si
ve

 e
va

lu
at

io
n 

or
 r

ef
er

ra
l t

o 
sp

ec
ia

lis
t i

f 
ot

he
r 

sy
m

pt
om

s 
pr

es
en

t
 

  
 

 C
or

tis
ol

 s
tim

ul
at

io
n 

te
st

, i
f 

hi
st

or
y 

of
 p

ro
lo

ng
ed

 
st

er
oi

d 
us

e
O

th
er

 d
ia

gn
os

ti
c 

te
st

in
g

 
 C

on
si

de
r 

ra
di

ol
og

ic
 a

ss
es

sm
en

t o
nl

y 
if

 th
er

e 
is

 a
 h

ig
h 

ri
sk

 
of

 d
is

ea
se

 r
ec

ur
re

nc
e 

or
 if

 a
cc

om
pa

ny
in

g 
si

gn
s 

an
d 

sy
m

pt
om

s 
su

gg
es

t p
re

se
nc

e 
of

 m
et

as
ta

tic
 d

is
ea

se
 

 C
on

si
de

r 
ca

rd
ia

c 
te

st
in

g 
(e

.g
., 

ec
ho

ca
rd

io
gr

am
) 

fo
r 

pa
tie

nt
s 

tr
ea

te
d 

w
ith

 a
n 

an
th

ra
cy

cl
in

e,
 tr

as
tu

zu
m

ab
, b

ev
ac

iz
um

ab
, 

ot
he

r V
E

G
F-

 o
r 

H
E

R
2-

ta
rg

et
ed

 th
er

ap
y,

 o
r 

ot
he

r 
th

er
ap

y 
kn

ow
n 

to
 c

au
se

 c
ar

di
ac

 d
ys

fu
nc

tio
n

 
 C

he
st

 x
-r

ay
 a

nd
 o

xy
ge

n 
sa

tu
ra

tio
n 

te
st

in
g 

fo
r 

pu
lm

on
ar

y 
co

m
pl

ai
nt

s 
(r

ef
er

 to
 a

 p
ul

m
on

ol
og

is
t f

or
 p

ul
m

on
ar

y 
co

m
pl

ai
nt

s)

T
re

at
m

en
t a

nd
 

ca
re

 o
pt

io
ns

E
du

ca
ti

on
 a

nd
 c

ou
ns

el
in

g
 

 A
ll 

pa
tie

nt
s 

sh
ou

ld
 b

e 
of

fe
re

d 
sp

ec
ifi

c 
ed

uc
at

io
n 

ab
ou

t C
R

F 
af

te
r 

tr
ea

tm
en

t (
e.

g.
, i

nf
or

m
at

io
n 

ab
ou

t t
he

 d
if

fe
re

nc
e 

be
tw

ee
n 

no
rm

al
 a

nd
 C

R
F,

 p
er

si
st

en
ce

 o
f 

C
R

F 
af

te
r 

tr
ea

tm
en

t, 
an

d 
ca

us
es

 
an

d 
co

nt
ri

bu
tin

g 
fa

ct
or

s)
.

 
 Pa

tie
nt

s 
sh

ou
ld

 b
e 

of
fe

re
d 

ad
vi

ce
 o

n 
ge

ne
ra

l s
tr

at
eg

ie
s 

th
at

 h
el

p 
m

an
ag

e 
C

R
F.

 
 If

 tr
ea

te
d 

fo
r 

C
R

F,
 p

at
ie

nt
s 

sh
ou

ld
 b

e 
ob

se
rv

ed
 a

nd
 r

ee
va

lu
at

ed
 

on
 a

 r
eg

ul
ar

 b
as

is
 to

 d
et

er
m

in
e 

w
he

th
er

 tr
ea

tm
en

t i
s 

ef
fe

ct
iv

e 
or

 
ne

ed
s 

to
 b

e 
re

as
se

ss
ed

.
C

on
tr

ib
ut

in
g 

fa
ct

or
s

 
 A

dd
re

ss
 a

ll 
m

ed
ic

al
 a

nd
 tr

ea
ta

bl
e 

co
nt

ri
bu

tin
g 

fa
ct

or
s 

fir
st

 (
e.

g.
, 

pa
in

, d
ep

re
ss

io
n,

 a
nx

ie
ty

, e
m

ot
io

na
l d

is
tr

es
s,

 s
le

ep
 d

is
tu

rb
an

ce
, 

nu
tr

iti
on

al
 d

efi
ci

t, 
ac

tiv
ity

 le
ve

l, 
an

em
ia

, m
ed

ic
at

io
n 

ad
ve

rs
e 

ef
fe

ct
s,

 a
nd

 c
om

or
bi

di
tie

s)
.

P
hy

si
ca

l a
ct

iv
it

y
 

 In
iti

at
in

g/
m

ai
nt

ai
ni

ng
 a

de
qu

at
e 

le
ve

ls
 o

f 
ph

ys
ic

al
 a

ct
iv

ity
 c

an
 

re
du

ce
 C

R
F 

in
 p

os
ttr

ea
tm

en
t s

ur
vi

vo
rs

.
 

 A
ct

iv
el

y 
en

co
ur

ag
e 

al
l p

at
ie

nt
s 

to
 e

ng
ag

e 
in

 a
 m

od
er

at
e 

le
ve

l o
f 

ph
ys

ic
al

 a
ct

iv
ity

 a
ft

er
 c

an
ce

r 
tr

ea
tm

en
t (

e.
g.

, 1
50

 m
in

/w
ee

k 
of

 
m

od
er

at
e 

ae
ro

bi
c 

ex
er

ci
se

, s
uc

h 
as

 f
as

t w
al

ki
ng

, c
yc

lin
g,

 o
r 

sw
im

m
in

g,
 w

ith
 a

n 
ad

di
tio

na
l 2

–3
 s

tr
en

gt
h 

tr
ai

ni
ng

 s
es

si
on

s/
w

ee
k,

 s
uc

h 
as

 w
ei

gh
t l

if
tin

g,
 u

nl
es

s 
co

nt
ra

in
di

ca
te

d)
.

 
 W

al
ki

ng
 p

ro
gr

am
s 

ar
e 

ge
ne

ra
lly

 s
af

e 
fo

r 
m

os
t c

an
ce

r 
su

rv
iv

or
s;

 
th

e 
A

C
SM

 r
ec

om
m

en
ds

 th
at

 c
an

ce
r 

su
rv

iv
or

s 
ca

n 
be

gi
n 

th
is

 
ty

pe
 o

f 
pr

og
ra

m
 a

ft
er

 c
on

su
lti

ng
 w

ith
 th

ei
r 

ph
ys

ic
ia

ns
 b

ut
 

w
ith

ou
t a

ny
 f

or
m

al
 e

xe
rc

is
e 

te
st

in
g,

 s
uc

h 
as

 s
tr

es
s 

te
st

.

P
at

ie
nt

/f
am

ily
 e

du
ca

ti
on

 a
nd

 c
ou

ns
el

in
g

 
 In

fo
rm

at
io

n 
ab

ou
t k

no
w

n 
pa

tte
rn

 o
f 

C
R

F 
du

ri
ng

 a
nd

 f
ol

lo
w

in
g 

tr
ea

tm
en

t
G

en
er

al
 s

tr
at

eg
ie

s 
fo

r 
m

an
ag

em
en

t 
of

 C
R

F
 

 M
on

ito
r 

C
R

F 
le

ve
ls

 
 E

ne
rg

y 
co

ns
er

va
tio

n
 

  
Se

t p
ri

or
iti

es
 a

nd
 r

ea
lis

tic
 e

xp
ec

ta
tio

ns
 

  
Pa

ce
 

  
Sc

he
du

le
 a

ct
iv

iti
es

 a
t t

im
es

 o
f 

pe
ak

 e
ne

rg
y

 
  

 L
im

it 
na

ps
 to

 <
1 

ho
ur

 to
 n

ot
 in

te
rf

er
e 

w
ith

 
ni

gh
t-

tim
e 

sl
ee

p 
qu

al
ity

 
  

St
ru

ct
ur

ed
 d

ai
ly

 r
ou

tin
e

 
  

A
tte

nd
 to

 o
ne

 a
ct

iv
ity

 a
t a

 ti
m

e
 

 U
se

 d
is

tr
ac

tio
n 

(e
.g

., 
ga

m
es

, m
us

ic
, r

ea
di

ng
, 

so
ci

al
iz

in
g)

 
 Fi

nd
 m

ea
ni

ng
 in

 c
ur

re
nt

 s
itu

at
io

n
 

  
E

m
ph

as
is

 o
n 

m
ea

ni
ng

fu
l i

nt
er

ac
tio

ns
 

  
Pr

om
ot

e 
di

gn
ity

 o
f 

pa
tie

nt
N

on
-p

ha
rm

ac
ol

og
ic

 in
te

rv
en

ti
on

s
 

 Ph
ys

ic
al

 a
ct

iv
ity

 
  

M
ai

nt
ai

n 
op

tim
al

 le
ve

l o
f 

ac
tiv

ity
 

  
 C

on
si

de
r 

in
iti

at
io

n 
of

 e
xe

rc
is

e 
pr

og
ra

m
 o

f 
bo

th
 e

nd
ur

an
ce

 a
nd

 r
es

is
ta

nc
e 

ex
er

ci
se

 
  

 C
on

si
de

r 
re

fe
rr

al
 to

 r
eh

ab
ili

ta
tio

n 
ph

ys
ic

al
 

th
er

ap
y,

 o
cc

up
at

io
na

l t
he

ra
py

, p
hy

si
ca

l 
m

ed
ic

in
e

 
  

 C
au

tio
n:

 la
te

 e
ff

ec
ts

 o
f 

tr
ea

tm
en

t (
e.

g.
, 

ca
rd

io
m

yo
pa

th
y)

T
re

at
 c

on
tr

ib
ut

in
g 

fa
ct

or
s

 
 M

ed
ic

at
io

n/
si

de
 e

ff
ec

ts
 

 Pa
in

 
 E

m
ot

io
na

l d
is

tr
es

s
 

 A
ne

m
ia

 
  

T
re

at
 ir

on
, B

12
, a

nd
 f

ol
at

e 
de

fic
ie

nc
y,

 if
 p

re
se

nt
 

  
 C

on
si

de
r 

re
fe

rr
al

/f
ur

th
er

 e
va

lu
at

io
n 

fo
r 

an
em

ia
 o

r 
cy

to
pe

ni
as

 
 Sl

ee
p 

di
st

ur
ba

nc
e

 
 N

ut
ri

tio
na

l d
efi

ci
t/i

m
ba

la
nc

e
 

 C
om

or
bi

di
tie

s
P

at
ie

nt
/f

am
ily

 e
du

ca
ti

on
 a

nd
 c

ou
ns

el
in

g
 

 Pr
ov

id
e 

in
fo

rm
at

io
n 

ab
ou

t p
at

te
rn

s 
of

 C
R

F 
du

ri
ng

 a
nd

 a
ft

er
 

tr
ea

tm
en

t
 

 Se
lf

-m
on

ito
ri

ng
 o

f 
C

R
F 

le
ve

ls
 

 E
ne

rg
y 

co
ns

er
va

tio
n

 
  

Se
t p

ri
or

iti
es

 
  

Pa
ce

 
  

Sc
he

du
le

 a
ct

iv
iti

es
 a

t t
im

es
 o

f 
pe

ak
 e

ne
rg

y
P

hy
si

ca
l a

ct
iv

it
y

 
 M

ai
nt

ai
n 

ad
eq

ua
te

 le
ve

ls
 o

f 
ph

ys
ic

al
 a

ct
iv

ity
 

 Su
rv

iv
or

s 
at

 h
ig

he
r 

ri
sk

 o
f 

in
ju

ry
 (

e.
g.

, t
ho

se
 li

vi
ng

 w
ith

 
ne

ur
op

at
hy

, c
ar

di
om

yo
pa

th
y,

 ly
m

ph
ed

em
a,

 o
r 

ot
he

r 
lo

ng
-t

er
m

 e
ff

ec
ts

 o
f 

th
er

ap
y 

or
 o

th
er

 c
om

or
bi

di
tie

s)
 s

ho
ul

d 
be

 r
ef

er
re

d 
to

 a
 p

hy
si

ca
l t

he
ra

pi
st

 o
r 

ex
er

ci
se

 s
pe

ci
al

is
t

 
 M

ar
k 

us
e 

of
 lo

ca
l r

es
ou

rc
es

 to
 h

el
p 

pa
tie

nt
s 

in
cr

ea
se

 
ex

er
ci

se

A
dd

re
ss

 a
ll 

m
ed

ic
al

 a
nd

 tr
ea

ta
bl

e 
co

nt
ri

bu
tin

g 
fa

ct
or

s 
fir

st
 (

e.
g.

, p
ai

n,
 

de
pr

es
si

on
, a

nx
ie

ty
, e

m
ot

io
na

l d
is

tr
es

s,
 

sl
ee

p 
di

st
ur

ba
nc

e,
 n

ut
ri

tio
na

l d
efi

ci
t, 

ac
tiv

ity
 le

ve
l, 

an
em

ia
, m

ed
ic

at
io

n 
ad

ve
rs

e 
ef

fe
ct

s,
 a

nd
 c

om
or

bi
di

tie
s)

.
A

ct
iv

el
y 

en
co

ur
ag

e 
al

l p
at

ie
nt

s 
to

 e
ng

ag
e 

in
 a

 m
od

er
at

e 
le

ve
l o

f 
ph

ys
ic

al
 a

ct
iv

ity
 

du
ri

ng
 a

nd
 a

ft
er

 c
an

ce
r 

tr
ea

tm
en

t (
e.

g.
, 

30
 m

in
/w

ee
k 

of
 m

od
er

at
e 

in
te

ns
ity

 
ac

tiv
ity

 m
os

t d
ay

s)
 u

nl
es

s 
co

nt
ra

in
di

ca
te

d.
 

M
od

er
at

e 
ac

tiv
ity

 in
cl

ud
es

 a
er

ob
ic

 (
e.

g.
, 

fa
st

 w
al

ki
ng

, c
yc

lin
g,

 o
r 

sw
im

m
in

g)
 a

nd
 

re
si

st
an

ce
 tr

ai
ni

ng
 (

e.
g.

, w
ei

gh
ts

).
A

dd
iti

on
al

 n
on

-p
ha

rm
ac

ol
og

ic
 

in
te

rv
en

tio
ns

 in
cl

ud
e 

nu
tr

iti
on

 
co

ns
ul

ta
tio

n,
 o

pt
im

iz
in

g 
sl

ee
p 

qu
al

ity
, 

ps
yc

ho
so

ci
al

 in
te

rv
en

tio
ns

 to
 im

pr
ov

e 
co

pi
ng

 w
ith

 C
R

F 
(e

.g
., 

co
gn

iti
ve

 
be

ha
vi

or
al

 th
er

ap
y,

 s
tr

es
s 

m
an

ag
em

en
t, 

or
 

su
pp

or
t g

ro
up

s)
, r

el
ax

at
io

n,
 m

as
sa

ge
, a

nd
 

at
te

nt
io

n 
re

st
or

in
g 

th
er

ap
y 

(e
.g

., 
ex

po
su

re
 

to
 n

at
ur

al
 e

nv
ir

on
m

en
ts

).
Fo

r 
pa

tie
nt

s 
on

 a
ct

iv
e 

tr
ea

tm
en

t o
r 

on
 

lo
ng

-t
er

m
 f

ol
lo

w
-u

p 
po

st
tr

ea
tm

en
t w

ho
 

ha
ve

 m
od

er
at

e 
to

 s
ev

er
e 

C
R

F,
 c

on
si

de
r 

re
fe

rr
al

 to
 r

eh
ab

ili
ta

tio
n 

(e
.g

., 
ph

ys
ic

al
 o

r 
oc

cu
pa

tio
na

l t
he

ra
py

 a
nd

 p
hy

si
ca

l 
m

ed
ic

in
e)

.

(c
on

tin
ue

d)



 
 Su

rv
iv

or
s 

at
 h

ig
he

r 
ri

sk
 o

f 
in

ju
ry

 (
e.

g.
, t

ho
se

 li
vi

ng
 w

ith
 

ne
ur

op
at

hy
, c

ar
di

om
yo

pa
th

y,
 o

r 
ot

he
r 

lo
ng

-t
er

m
 e

ff
ec

ts
 o

f 
th

er
ap

y)
 a

nd
 p

at
ie

nt
s 

w
ith

 s
ev

er
e 

C
R

F 
in

te
rf

er
in

g 
w

ith
 f

un
ct

io
n 

sh
ou

ld
 b

e 
re

fe
rr

ed
 to

 a
 p

hy
si

ca
l t

he
ra

pi
st

 o
r 

ex
er

ci
se

 s
pe

ci
al

is
t. 

B
re

as
t c

an
ce

r 
su

rv
iv

or
s 

w
ith

 ly
m

ph
ed

em
a 

sh
ou

ld
 a

ls
o 

co
ns

id
er

 
m

ee
tin

g 
w

ith
 a

n 
ex

er
ci

se
 s

pe
ci

al
is

t b
ef

or
e 

in
iti

at
in

g 
up

pe
r-

bo
dy

 
st

re
ng

th
 tr

ai
ni

ng
.

P
sy

ch
os

oc
ia

l i
nt

er
ve

nt
io

ns
 

 C
og

ni
tiv

e 
be

ha
vi

or
al

 th
er

ap
y/

be
ha

vi
or

al
 th

er
ap

y 
ca

n 
re

du
ce

 
C

R
F 

in
 p

os
ttr

ea
tm

en
t s

ur
vi

vo
rs

.
 

 Ps
yc

ho
ed

uc
at

io
na

l t
he

ra
pi

es
/e

du
ca

tio
na

l t
he

ra
pi

es
 c

an
 r

ed
uc

e 
C

R
F 

in
 p

os
ttr

ea
tm

en
t s

ur
vi

vo
rs

.
 

 Su
rv

iv
or

s 
sh

ou
ld

 b
e 

re
fe

rr
ed

 to
 p

sy
ch

os
oc

ia
l s

er
vi

ce
 p

ro
vi

de
rs

 
w

ho
 s

pe
ci

al
iz

e 
in

 c
an

ce
r 

an
d 

ar
e 

tr
ai

ne
d 

to
 d

el
iv

er
 e

m
pi

ri
ca

lly
 

ba
se

d 
in

te
rv

en
tio

ns
. P

sy
ch

os
oc

ia
l r

es
ou

rc
es

 th
at

 a
dd

re
ss

 C
R

F 
m

ay
 a

ls
o 

be
 a

va
ila

bl
e 

th
ro

ug
h 

th
e 

N
C

I 
an

d 
ot

he
r 

or
ga

ni
za

tio
ns

M
in

d-
bo

dy
 in

te
rv

en
ti

on
s

 
 So

m
e 

ev
id

en
ce

 s
ho

w
ed

 th
at

 m
in

df
ul

ne
ss

-b
as

ed
 a

pp
ro

ac
he

s 
su

ch
 

as
 y

og
a 

an
d 

ac
up

un
ct

ur
e 

ca
n 

re
du

ce
 C

R
F 

in
 c

an
ce

r 
su

rv
iv

or
s.

 
 A

dd
iti

on
al

 r
es

ea
rc

h,
 p

ar
tic

ul
ar

ly
 in

 th
e 

po
st

tr
ea

tm
en

t 
po

pu
la

tio
n,

 is
 n

ee
de

d 
fo

r 
bi

ofi
el

d 
th

er
ap

ie
s 

(t
ou

ch
 th

er
ap

y)
, 

m
as

sa
ge

, m
us

ic
 th

er
ap

y,
 r

el
ax

at
io

n,
 r

ei
ki

, a
nd

 q
ig

on
g.

 
 Su

rv
iv

or
s 

sh
ou

ld
 b

e 
re

fe
rr

ed
 to

 p
ra

ct
iti

on
er

s 
w

ho
 s

pe
ci

al
iz

e 
in

 
ca

nc
er

 a
nd

 w
ho

 u
se

 p
ro

to
co

ls
 th

at
 h

av
e 

be
en

 e
m

pi
ri

ca
lly

 
va

lid
at

ed
 in

 c
an

ce
r 

su
rv

iv
or

s.
P

ha
rm

ac
ol

og
ic

 in
te

rv
en

ti
on

s
 

 E
vi

de
nc

e 
su

gg
es

ts
 th

at
 p

sy
ch

os
tim

ul
an

ts
 (

e.
g.

, 
m

et
hy

lp
he

ni
da

te
) 

an
d 

ot
he

r 
w

ak
ef

ul
ne

ss
 a

ge
nt

s 
(e

.g
., 

m
od

afi
ni

l)
 

ca
n 

ef
fe

ct
iv

el
y 

m
an

ag
e 

C
R

F 
in

 p
at

ie
nt

s 
w

ith
 a

dv
an

ce
d 

di
se

as
e 

or
 th

os
e 

re
ce

iv
in

g 
ac

tiv
e 

tr
ea

tm
en

t. 
H

ow
ev

er
, t

he
re

 is
 li

m
ite

d 
ev

id
en

ce
 o

f 
th

ei
r 

ef
fe

ct
iv

en
es

s 
in

 r
ed

uc
in

g 
C

R
F 

in
 p

at
ie

nt
s 

w
ho

 
ha

ve
 c

om
pl

et
ed

 p
ri

m
ar

y 
tr

ea
tm

en
t a

nd
 a

re
 c

ur
re

nt
ly

 
di

se
as

e-
fr

ee
.

 
 Sm

al
l p

ilo
t s

tu
di

es
 h

av
e 

ev
al

ua
te

d 
th

e 
im

pa
ct

 o
f 

su
pp

le
m

en
ts

, 
su

ch
 a

s 
gi

ns
en

g,
 v

ita
m

in
 D

, a
nd

 o
th

er
s,

 o
n 

C
R

F.
 H

ow
ev

er
, t

he
re

 
is

 n
o 

co
ns

is
te

nt
 e

vi
de

nc
e 

of
 th

ei
r 

ef
fe

ct
iv

en
es

s.

 
 Ps

yc
ho

so
ci

al
 in

te
rv

en
tio

ns
 

  
C

B
T

/B
T

 
  

M
in

df
ul

ne
ss

-b
as

ed
 s

tr
es

s 
re

du
ct

io
n

 
  

 Ps
yc

ho
ed

uc
at

io
na

l t
he

ra
pi

es
/e

du
ca

tio
na

l 
th

er
ap

ie
s

 
  

Su
pp

or
tiv

e 
ex

pr
es

si
ve

 th
er

ap
ie

s
 

 N
ut

ri
tio

n 
co

ns
ul

ta
tio

n
 

 C
B

T
 f

or
 s

le
ep

 
  

St
im

ul
us

 c
on

tr
ol

 
  

Sl
ee

p 
re

st
ri

ct
io

n
 

  
Sl

ee
p 

hy
gi

en
e

P
ha

rm
ac

ol
og

ic
 in

te
rv

en
ti

on
s

 
 C

on
si

de
r 

ps
yc

ho
st

im
ul

an
ts

 (
m

et
hy

lp
he

ni
da

te
) 

af
te

r 
ru

lin
g 

ou
t o

th
er

 c
au

se
s 

of
 C

R
F.

 
 T

re
at

 f
or

 p
ai

n,
 e

m
ot

io
na

l d
is

tr
es

s,
 a

nd
 a

ne
m

ia
 

as
 in

di
ca

te
d 

pe
r 

N
C

C
N

 g
ui

de
lin

es
 

 O
pt

im
iz

e 
tr

ea
tm

en
t f

or
 s

le
ep

 d
ys

fu
nc

tio
n,

 
nu

tr
iti

on
al

 d
efi

ci
t/i

m
ba

la
nc

e,
 a

nd
 

co
m

or
bi

di
tie

s
 

 R
ep

ea
t s

cr
ee

ni
ng

 a
nd

 e
va

lu
at

io
n

 
  

E
xe

rc
is

e 
cl

as
se

s 
at

 c
an

ce
r 

ce
nt

er
s

 
  

C
om

m
un

ity
 p

ro
gr

am
s 

fo
cu

se
d 

on
 c

an
ce

r 
su

rv
iv

or
s

 
  

 E
xe

rc
is

e 
pr

of
es

si
on

al
 c

er
tifi

ed
 b

y 
th

e 
A

m
er

ic
an

 C
ol

le
ge

 
of

 S
po

rt
s 

M
ed

ic
in

e
 

  
 Fo

r 
pa

tie
nt

s 
w

ith
 C

R
F 

in
te

rf
er

in
g 

w
ith

 f
un

ct
io

n,
 c

on
si

de
r 

re
fe

rr
al

 to
 a

 p
hy

si
ca

l t
he

ra
pi

st
 o

r 
ph

ys
ia

tr
is

t
O

th
er

 in
te

rv
en

ti
on

s
 

 Ps
yc

ho
so

ci
al

 in
te

rv
en

tio
ns

 
  

C
og

ni
tiv

e 
be

ha
vi

or
al

 th
er

ap
y/

be
ha

vi
or

al
 th

er
ap

y
 

  
Ps

yc
ho

ed
uc

at
io

na
l t

he
ra

pi
es

/e
du

ca
tio

na
l t

he
ra

pi
es

 
  

Su
pp

or
tiv

e 
ex

pr
es

si
ve

 th
er

ap
ie

s
 

 N
ut

ri
tio

n 
co

ns
ul

ta
tio

n
 

 C
og

ni
tiv

e 
be

ha
vi

or
al

 th
er

ap
y 

fo
r 

sl
ee

p
 

  
St

im
ul

us
 c

on
tr

ol
 

  
Sl

ee
p 

re
st

ri
ct

io
n

 
  

Sl
ee

p 
hy

gi
en

e
 

 A
cu

pu
nc

tu
re

P
ha

rm
ac

ol
og

ic
 

 C
on

si
de

r 
ps

yc
ho

st
im

ul
an

ts
 (

m
et

hy
lp

he
ni

da
te

) 
af

te
r 

ru
lin

g 
ou

t o
th

er
 c

au
se

s 
of

 C
R

F 
an

d 
fa

ilu
re

 o
f 

ot
he

r 
in

te
rv

en
tio

ns

A
ll 

pa
tie

nt
s 

sh
ou

ld
 b

e 
of

fe
re

d 
sp

ec
ifi

c 
ed

uc
at

io
n 

ab
ou

t C
R

F 
pr

io
r 

to
 th

e 
st

ar
t o

f 
tr

ea
tm

en
t w

he
n 

C
R

F 
is

 id
en

tifi
ed

 a
nd

 
pr

ov
id

ed
 w

ith
 s

tr
at

eg
ie

s 
(e

.g
., 

ph
ys

ic
al

 
ac

tiv
ity

, e
ne

rg
y 

co
ns

er
va

tio
n,

 s
tr

es
s 

re
du

ct
io

n 
an

d 
di

st
ra

ct
io

n)
 to

 m
an

ag
e 

C
R

F.
To

 d
at

e,
 th

e 
us

e 
of

 p
ha

rm
ac

ol
og

ic
 a

ge
nt

s 
to

 tr
ea

t C
R

F 
is

 c
on

si
de

re
d 

ex
pe

ri
m

en
ta

l 
(e

.g
., 

ps
yc

ho
st

im
ul

an
ts

, s
le

ep
 

m
ed

ic
at

io
ns

, l
ow

-d
os

e 
co

rt
ic

os
te

ro
id

s 
su

ch
 a

s 
pr

ed
ni

so
ne

 o
r 

de
xa

m
et

ha
so

ne
);

 
th

er
ef

or
e,

 it
 is

 n
ot

 r
ec

om
m

en
de

d 
ex

ce
pt

 
fo

r 
se

le
ct

ed
 p

at
ie

nt
s 

at
 th

e 
en

d 
of

 li
fe

 w
ith

 
se

ve
re

 C
R

F.
Pr

om
ot

e 
on

go
in

g 
se

lf
-m

on
ito

ri
ng

 o
f 

C
R

F 
le

ve
ls

 b
ec

au
se

 C
R

F 
is

 s
til

l a
 c

om
m

on
 

ca
nc

er
-r

el
at

ed
 s

id
e 

ef
fe

ct
 o

cc
ur

ri
ng

 in
 

po
st

tr
ea

tm
en

t s
ur

vi
vo

rs
.

Fo
r 

pa
tie

nt
s 

w
ith

 a
dv

an
ce

d 
an

d 
pr

og
re

ss
iv

e 
di

se
as

e 
or

 a
re

 r
ec

ei
vi

ng
 a

ct
iv

e 
tr

ea
tm

en
t, 

re
pe

at
 E

SA
S 

sc
re

en
in

g 
an

d 
as

se
ss

m
en

t a
s 

ne
ed

ed
 to

 d
et

er
m

in
e 

an
y 

ch
an

ge
 in

 b
ot

h 
su

bj
ec

tiv
e 

an
d 

ob
je

ct
iv

e 
as

pe
ct

s 
of

 C
R

F.

A
m

er
ic

an
 S

oc
ie

ty
 o

f 
C

lin
ic

al
 O

nc
ol

og
y 

(A
SC

O
) 

C
lin

ic
al

 P
ra

ct
ic

e 
G

ui
de

lin
e 

A
da

pt
at

io
n 

[3
]

N
at

io
na

l C
om

pr
eh

en
si

ve
 C

an
ce

r 
N

et
w

or
k 

(N
C

C
N

) 
C

lin
ic

al
 P

ra
ct

ic
e 

G
ui

de
lin

es
 in

 
O

nc
ol

og
y-

 C
an

ce
r-

R
el

at
ed

 F
at

ig
ue

 (
ve

rs
io

n 
2.

20
17

, N
C

C
N

.o
rg

) 
[1

]
N

C
C

N
 C

lin
ic

al
 P

ra
ct

ic
e 

G
ui

de
lin

es
®

 in
 O

nc
ol

og
y-

 
Su

rv
iv

or
sh

ip
 (

ve
rs

io
n 

2.
20

17
) 

[1
34

]
Pa

n-
C

an
ad

ia
n 

G
ui

de
lin

e 
 

(v
er

si
on

 2
.2

01
5)

 [
2]

Ta
bl

e 
8.

2 
(c

on
tin

ue
d)



139

as the presence of concurrent symptoms such as 
anemia. Other potential treatable contributing 
factors including pain, emotional distress, sleep 
disruption, impaired functional status, medica-
tions, nutritional deficits, and comorbidities 
should also be assessed.

8.7  Treatment Options

All patients and/or their caregivers should be 
educated and counseled on the occurrence of 
CRF. Contributing factors that are identified should 
be treated accordingly. Non- pharmacological inter-
ventions such as exercise, psychosocial therapy, 
and mind-body approaches could be considered. 
The evidence for pharmacological interventions is 
limited and should be used judiciously.

8.8  Future Directions

As described above, much progress has been 
made in our understanding of CRF in the past 
decade. There is now a greater awareness and 
recognition that CRF is a major concern among 
cancer patients and survivors and that it is a mul-
tidimentional problem. The development of reli-
able and valid methods to measure CRF have 
facilitated better communication between health-
care teams and also allowed longitudinal moni-
toring of CRF. Knowledge in this area has also 
facilitated the selection of endpoints for clinical 
trials evaluating interventions targeting CRF. 
Published clinical trials in CRF have provided us 
a better understanding of the available options for 
managing CRF, specifically exercise, psychoso-
cial therapy, and mind-body approaches. With 
increasing availability of well-conducted studies, 
multiple clinical practice guidelines have been 
created for the management of CRF. Lastly, we 
have an improved understanding of the biobehav-
ioral mechanisms associated with the develop-
ment of CRF.

Despite the progress, many research gaps exist 
in the area of CRF. The negative impact of CRF 
on other outcomes such as healthcare utilization, 

cost, and survivorship needs to be studied. 
Although studies have consistently demonstrated  
the benefits of exercise in CRF, the dose and 
intensity of exercise remain unclear. Given the 
multidimentional nature of CRF, a one-size-fits-
all approach is likely not sufficient. Combinations 
of various strategies such as exercise and various 
psychological or biobehavioral interventions 
need to be further investigated. With an increas-
ing emphasis of personalized medicine in oncol-
ogy, it is crucial for us to understand the 
biobehavioral mechanisms associated with CRF 
in order to develop individualized interventions 
for patients and to know for whom and when spe-
cific treatments for CRF can be best prescribed. 
Finally, we need to disseminate the clinical prac-
tice guidelines into clinical settings in order to 
identify patients with CRF and implement these 
interventions for patients with cancer.

In conclusion, CRF is a common and debili-
tating toxicity for cancer patients and survivors 
and can persist for many years after treatment. 
Many instruments exist for measuring CRF and 
may be incorporated in the routine assessment of 
CRF.  Exercise and psychological interventions 
have consistently demonstrated benefits in treat-
ing CRF and should be incorporated in the care 
of cancer patients and survivors.
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Distress

Linda E. Carlson, Kirsti Toivonen, and Peter Trask
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9.1  Introduction

This chapter covers the topic of distress, known 
as the “sixth vital sign” in cancer care [1]. It can 
be a common misconception that surviving a can-
cer diagnosis and subsequent treatment means 
“problem solved” when in actuality one-third to 
one-half of survivors can experience distressing 
symptoms long after treatment has concluded 
[2–6]. Beyond the fact that distress can impair 
one’s daily functioning and quality of life, there 
is evidence to suggest that high psychological 
distress may even relate to biological outcomes 
(e.g., inflammation, autonomic dysfunction, dys-
regulated hypothalamic-pituitary-adrenal axis 
activity), disease progression, and mortality [7, 
8]. The increased focus on well-being in cancer 
care is timely in light of the imperative that can-

cer should be considered a biopsychosocial 
illness, not just a biomedical one [9], and treated 
more often as a chronic disease rather than an 
acute one.

This chapter also outlines definitions of dis-
tress, including depression and anxiety. Methods 
of screening for distress and the referral process 
are also discussed. The latter half of the chapter 
focuses on select evidence-based non-pharmaco-
logical interventions for treating distress in  cancer 
survivors, specifically educational interventions, 
cognitive- behavioral interventions, problem-
solving therapy (PST), and mindfulness-based 
interventions. This chapter does not represent a 
practical guide on how to conduct these interven-
tions, nor is it a comprehensive literature review 
of every intervention available. Throughout this 
chapter, the term cancer survivor is consistently 
used to refer to anyone at any point in their cancer 
journey (e.g., from diagnosis to posttreatment). 
When referring to specific studies or policies, we 
will describe the sample of cancer survivors in 
that research (e.g., posttreatment cancer survi-
vors, long-term cancer survivors, etc.).

This chapter represents the amalgamation of 
three separate chapters that were included in the 
first edition of the Handbook of Cancer 
Survivorship: Depression, by Trask & Pearman; 
Psychological Distress, Depression, and Anxiety, 
by Nezu & Nezu; and Managing Daily and 
Long- Term Stress, by Carlson & Speca. These 
three chapters were condensed, streamlined, and 
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updated in order to reduce redundancy and 
improve convenience by grouping relevant 
 information about psychological distress in one 
chapter. In the past decade, within each of these 
areas, many advances have been made; thus, the 
information provided in the chapter is as relevant, 
if not more so, than 10 years ago.

9.2  Distress

In this section we outline commonly accepted 
definitions of distress, anxiety, and depression, 
their prevalence among cancer survivors, com-
mon tools to assess them, and the referral process 
if these symptoms are detected. While many can-
cer survivors can report posttraumatic stress 
symptoms and have other psychiatric disorders 
following diagnoses, such symptoms are beyond 
the scope of this chapter (for a recent review of 
posttraumatic stress disorder and cancer, see 
Cordova et al. [10]).

Distress is generally defined as “a multifacto-
rial unpleasant emotional experience of a psy-
chological (cognitive, behavioral, emotional), 
social, and/or spiritual nature that may interfere 
with the ability to cope effectively with cancer, 
its physical symptoms and its treatment” [11]. 
The word distress specifically is preferred as it 
can represent a wide array of emotional concerns 
and is not particularly stigmatizing [12]. Distress 
“extends along a continuum, ranging from com-
mon normal feelings of vulnerability, sadness 
and fears to problems that can become disabling, 
such as depression, anxiety, panic, social isola-
tion, and spiritual crisis” [11]. Although usually 
not as severe as a psychiatric diagnosis of anxiety 
or depression, the prevalence rates of distress are 
actually higher. An early study of 4496 individu-
als with a broad array of cancer types from the 
United States, representing varied time points in 
the disease trajectory (i.e., newly diagnosed to 
≥4 years post-diagnosis), indicated that approxi-
mately 35% experienced distress [2]. Specifically, 
lung (43%), brain (43%), and Hodgkin’s lym-
phoma (38%) survivors experienced the most 
distress, and gynecological cancer survivors 
(30%) experienced the least [2]. This is consis-

tent with another early Canadian study that 
reported 38% of 3095 long-term cancer survivors 
(variety of cancer types, on average 3 years post- 
diagnosis) were significantly distressed accord-
ing to Brief Symptom Inventory (BSI) criteria 
[3]. Cutoff scores for “significant distress” on the 
BSI and other instruments are usually determined 
by administering gold standard clinical inter-
views alongside screening tools to determine 
which score best discriminates people who are 
diagnosed with clinical anxiety or depression. 
People above the determined cutoff score are 
usually considered in need of professional 
support.

More recent studies using the distress ther-
mometer (DT) have suggested similar distress 
prevalence rates. For example, studies of newly 
diagnosed individuals from Taiwan and China 
report 33% (using a cutoff score ≥4) and 22% 
(cutoff score ≥5) endorse clinically significant 
distress, respectively [4, 13]. An Italian study (in 
which nearly half of participants had been diag-
nosed with metastatic cancer) reported that 55% 
experienced clinically significant distress, and a 
Swedish study reported that 35% of those 
6  months posttreatment experienced clinically 
significant distress [5, 6]. In sum, studies of dis-
tress prevalence suggest that distress is common 
among those with all types of cancer, across the 
entire disease trajectory, and across different 
countries; making it a global issue among cancer 
survivors.

Moreover, other concomitant symptoms 
among cancer survivors such as fatigue, insom-
nia, and pain can contribute to distress. For exam-
ple, cancer-related fatigue is considered one of 
the most distressing side effects of cancer and 
treatment. Most studies report that 30–60% of 
survivors experience moderate to severe fatigue 
during treatment, and up to 30% of long-term 
survivors can continue to experience fatigue [14]. 
A meta-analysis of pain prevalence in over 
30,000 cancer survivors indicates 39% experi-
ence pain posttreatment [15]. Finally, insomnia 
can occur more than twice as often in individuals 
who have been diagnosed with cancer than in the 
general population, and sleep disturbance is even 
more common [16]. Further, these symptoms can 
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coexist, precipitate, maintain, or exacerbate one 
another. For example, a study of cancer survivors 
(two-thirds of participants were posttreatment) in 
the United Kingdom showed those with sleep 
problems (865/2862 or 30.2%) were more likely 
to report pain and emotional distress [17].

A longitudinal study of individuals newly 
diagnosed with cancer reported that symptoms 
tended to cluster together. Clusters of somatic 
symptoms (including pain, fatigue, and sleep), 
psychological symptoms (including anxiety and 
depression), and nutrition-related symptoms 
(including weight loss/gain and altered food 
intake) were observed, with greater symptom 
burden relating to higher overall distress [18]. 
Taken together, the evidence suggests that 
adverse side effects of cancer and its treatment 
seldom occur in isolation and can create consid-
erable symptom burden for survivors.

These findings highlight the need to address 
continuing symptoms of distress among cancer 
survivors as they move forward in their recovery. 
In recognition of the importance of this issue, 
distress screening has been endorsed by accredi-
tation organizations including the World Health 
Organization and the International Psycho- 
Oncology Society and in journals such as the 
Journal of Clinical Oncology [1] and Psycho- 
Oncology [9]. It has also been recommended 
that distress be treated as a critical element in 
cancer care and assessed at every follow-up visit 
[19], just as one would assess the other vital 
signs. The American College of Surgeons has 
mandated the routine screening of distress for all 
cancer patients as an accreditation requirement 
beginning in 2015 [20]. This same mandate has 
been in effect in Canada since 2009 [21], spear-
headed by the Canadian Partnership Against 
Cancer [22].

9.3  Screening for Distress

Methods and models for efficient distress screen-
ing have been published [23, 24]. Guidelines for 
screening have also become available. The 
National Comprehensive Cancer Network 
(NCCN) guidelines recommend assessing and 

managing distress, including (but not limited to): 
recognizing, monitoring, documenting, and 
promptly treating distress; screening distress at 
the initial visit, at intervals during treatment and 
follow-up, when clinically indicated, and at sta-
tus changes such as remission, recurrence, or 
progression; identifying the level and nature of 
the distress; and assessing and managing distress 
in accordance with clinical practice guidelines 
[11] (the full Distress Management guidelines 
are available at the NCCN website:https://www.
nccn.org/professionals/physician_gls/f_guide-
lines.asp#distress).

The Canadian Association of Psychological 
Oncology’s (CAPO) Pan-Canadian Practice 
Guideline is consistent with NCCN guidelines 
and includes further recommendations to screen 
specifically for global anxiety symptoms and 
generalized anxiety disorder in addition to gen-
eral distress [24]. The CAPO guidelines can be 
accessed online at https://www.capo.ca/wp-con-
tent /uploads/2015/11/FINAL_Dis t ress_
Guideline1.pdf. Recommendations for distress 
screening from the joint task force of the 
American Psychosocial Oncology Society, the 
Association of Oncology Social Work, the 
Oncology Nursing Society [25], and from the 
American College of Surgeons Commission on 
Cancer [20] are also consistent with NCCN and 
CAPO guidelines. Although distress screening is 
necessary, it is not sufficient to address psychoso-
cial issues in cancer care  – distress symptoms 
must be adequately followed up, triaged, and 
referred for appropriate treatment [26]. The refer-
ral process is elaborated later in this chapter.

9.3.1  Tools for Distress Screening

Several brief tools are available for distress 
screening. While some more broadly focus on 
general distress, others ask about specific symp-
toms such as depression and anxiety. The most 
often used distress screening tools based on a 
systematic review of randomized controlled trials 
of psychological interventions for cancer survi-
vors were the distress thermometer (DT), the 
Hospital Anxiety and Depression Scale, and the 
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Profile of Mood States-short form [27]. A more 
comprehensive list of tools is available [23]. We 
will also describe the Brief Symptom Inventory 
and the Edmonton Symptom Assessment System- 
revised, both included in large-scale studies of 
distress in survivors [2, 3] and as recommended 
assessment tools for distress screening [24].

The DT is a single-item measure of global dis-
tress that asks individuals to rate, on a scale of 0 
(no distress) to 10 (extreme distress), how much 
distress they have been feeling in the past week, 
including the present day [11]. The DT can be 
completed orally or presented visually as an 
image of a thermometer. It is often accompanied 
by a problem list where individuals can indicate 
which areas they are specifically having difficulty 
(see Fig. 9.1).

A review of 57 studies worldwide using the 
DT for screening distress in cancer survivors 
(compared to other symptom inventories and 
diagnostic interviews) reported that the cutoff 
score of four maximized sensitivity and specific-
ity in the majority of studies [28], thus a thresh-
old of four or greater is most widely considered 

to indicate clinically significant distress. The 
brevity of the distress thermometer is ideally 
suited to minimizing survivor burden while max-
imizing uptake in clinical practice. Further, it is 
versatile, having been validated for use in people 
with several different cancer types [29] and in 
many different languages [28].

The Hospital Anxiety and Depression Scale 
(HADS) is a 14-item checklist often used for dis-
tress screening, though it actually measures 
symptoms of anxiety and depression. For each 
item, the patient ranks depression and anxiety 
symptoms on a scale of 0 (absence of a symptom) 
to 3 (strong presence), yielding separate scores 
for each group or a total general distress score 
[30]. The HADS purposefully excludes physical 
symptoms of anxiety and depression, which often 
overlap with the physical symptoms reported by 
chronic illness populations, to prevent inflation 
of depression and anxiety scores due to symptom 
overlap. The HADS (the depression subscale in 
particular) has shown good diagnostic accuracy 
in populations of cancer survivors [31] and has 
been frequently used, often as the “gold standard” 

Fig. 9.1 The NCCN distress thermometer and problem list [11])
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comparator in studies of newer screening 
instruments. For example, nearly every valida-
tion study of the DT reported by Donovan et al. 
[28] compared the DT to the HADS.

The Profile of Mood States (POMS)-short 
form is a 37-item measure of different moods 
(e.g., tense, angry, worn out) ranked from 0 (not at 
all) to 4 (extremely) that can provide mood distur-
bance scores in different domains (i.e., tension- 
anxiety, depression, anger-hostility, vigor-activity, 
fatigue, and confusion- bewilderment) as well as a 
total mood disturbance score [32]. The POMS has 
been shown to be psychometrically sound in pop-
ulations of cancer survivors [33]. However, it is 
more often used as an outcome measure in clini-
cal intervention studies than as a screening tool, 
due primarily to its length.

The Brief Symptom Inventory-18 is an abbre-
viated version of the Symptom Checklist-90, a 
classic measure of distress, that assesses 18 
distress- related items on a scale of 0 (not at all) to 
4 (extremely) over the past 7  days [34]. It pro-
vides scores for somatization, depression, and 
anxiety as well as providing a global severity 
score, has normative data for newly diagnosed 
cancer survivors specifically [35], and has been 
used to screen distress in thousands of cancer sur-
vivors as part of large studies in Canada [3] and 
the United States [2].

The Edmonton Symptom Assessment System- 
revised version is a 10-item tool that assesses on 
a scale of 0 (none) to 10 (worst possible) how one 
is now experiencing a variety of symptoms (e.g., 
pain, tiredness, lack of appetite) and has a tai-
lored question at the end to apply to a particular 
symptom not mentioned that a survivor may be 
experiencing [36]. It was initially developed for 
individuals with advanced cancer [36] but has 
been used in many large-scale screening pro-
grams in multiple populations with chronic ill-
ness, particularly in Canada [37, 38].

9.3.2  Tools for Needs Assessment

If distress is identified in a cancer survivor, an 
assessment of specific needs is important for 
identifying the nature of the concerns and spe-

cific areas to target to aid in the referral process. 
The distress thermometer is often accompanied 
by a short problem list that similarly asks survi-
vors to indicate from a list of practical (e.g., 
child care, finances), family (dealing with a part-
ner), emotional (e.g., depression), physical (e.g., 
getting around), or spiritual (lack of meaning in 
life) problems (see Fig. 9.1). The checklist asks 
whether any have been a problem for them in the 
past week, including the present day [11].

A 2012 review by Carlson et al. [23] exam-
ined distress screening and needs assessment 
tools and recommended the following tools as 
having undergone the most rigorous psycho-
metric testing: the Cancer Care Monitor, 
Cancer Rehabilitation Evaluation System and 
short form, Cancer Needs Distress Inventory, 
Supportive Care Needs Survey and short form, 
and Cancer Survivors Unmet Needs. These mea-
sures are longer (34–139 items) than distress 
screening tools and assess practical domains 
such as physical symptoms, medication side 
effects, sexual/marital functioning, or health-
care needs [23].

9.4  Anxiety

Careful distinction should be made between 
symptoms of anxiety and a diagnosed anxiety 
disorder. Anxiety symptoms are those typically 
measured with self-report scales in this context 
and can include worry, restlessness, poor sleep, 
and somatic symptoms. A diagnosed anxiety dis-
order is verified by a psychologist, psychiatrist, 
or physician according to specific diagnostic cri-
teria following a structured clinical interview and 
indicates clinically significant impairment in 
functioning. Anxiety symptoms can contribute to 
the broad concept of distress; however, anxiety is 
distinct in that it specifically refers to apprehen-
sion about future events or outcomes while dis-
tress can be related to future, present, or past 
factors.

Anxiety is common among cancer survivors. 
For example, a meta-analysis of 3623 ovarian 
cancer survivors reported that 19% had anxiety 
(indicated by scores exceeding a critical cutoff 
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measure on self-reported anxiety questionnaires 
such as the HADS) pretreatment, 26% had anxi-
ety during treatment, and 27% had anxiety post-
treatment [39]. Accordingly, a meta-analysis of 
4494 prostate cancer survivors reported 27%, 
15%, and 18% of respondents had anxiety before, 
during, and after treatment, respectively [40]. 
Several reasons, including fear surrounding diag-
nosis, fear of treatment side effects or future dis-
ease progression or recurrence, fear of death and 
of the unknown, and actual side effects or disease 
progression, are factors that may underlie why 
cancer survivors can experience anxiety.

9.4.1  Measures Used for Assessing 
Anxiety

Paralleling the distinction between symptoms of 
anxiety and diagnosed anxiety disorders, there are 
tools for measuring anxiety symptoms and diag-
nostic instruments. Some examples of anxiety 
symptom instruments are the State-Trait Anxiety 
Inventory (STAI) and the Beck Anxiety Inventory 
(BAI). The STAI is a 40-item measure of anxiety 
experienced in the moment (e.g., “I am tense”) 
and anxiety experienced generally (e.g., “I am a 
steady person”) on a 4-point scale. A systematic 
review of anxiety in breast cancer reported the 
STAI as one of the most frequently used scales to 
measure anxious symptoms [41]. The BAI is a 
21-item self-report measure of cognitive, somatic, 
and emotional symptoms of anxiety rated on a 
4-point scale of 0 (not at all) to 3 (severely). It has 
been validated for use in multiple languages with 
cancer survivor populations [42]. The benefits of 
using symptom inventories include the brief time 
involved in completing and administering the 
questionnaire (thus easing burden on survivors 
and health-care providers) as well as the low cost 
for tool administration. Information about the 
severity of symptoms can be gleaned, thus mak-
ing these inventories ideal for progress monitor-
ing. While the potential lack of detail about 
possibly relevant areas and lack of opportunity to 
ask follow-up questions are limitations of self-
reported anxiety measures, their primary draw-
back is that their use cannot result in diagnosis.

For situations where a diagnosis is required, 
there are three major diagnostic instruments; the 
Schedule for Affective Disorders and 
Schizophrenia (SADS) [43], the Structured 
Clinical Interview for the DSM-5 (SCID) [44], 
and the Diagnostic Interview Schedule (DIS) 
[45]. Such instruments are lengthy, semi- 
structured, or structured interviews that align 
questions with diagnostic criteria in the DSM 
[46]. The obvious appeal of diagnostic interviews 
is their ability to result in diagnosis of an anxiety 
disorder; they are considered the gold standard 
for diagnosing any mental disorder. Further, 
(semi-structured) interviews can allow for more 
flexibility to follow up in specific areas of inter-
est. Drawbacks of using such instruments include 
the time and cost required.

9.5  Depression

Depression refers to persistent low mood or loss 
of interest or pleasure in activities and can be 
accompanied by fatigue, guilt/worthlessness, and 
changes in activity level, sleep, or weight [46]. 
While depression can contribute to broad, overall 
distress (hence why the HADS is considered a 
scale of psychological distress), it represents its 
own distinct construct. As with anxiety, a distinc-
tion must be made between depressive symptoms 
and a diagnosis of major depressive disorder. 
Depressive symptoms are also common among 
cancer survivors. For example, Watts et  al.’s 
meta-analysis of depressive symptoms (mea-
sured with self-report scales) in 3623 ovarian 
cancer survivors reported 25% experienced 
symptoms before, 23% during, and 13% after 
treatment (2015) [39]. Their meta-analysis of 
4494 prostate cancer survivors reported 17%, 
15%, and 18% experienced depressive symptoms 
before, during, and after treatment, respectively 
(2014) [40].

Cancer survivors are more likely to experience 
depressive symptoms than the general popula-
tion. Risk factors such as family history of 
depression, individual history of depression, 
being female, poor social support, earlier age of 
illness onset, longer length of illness, and 
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 biological variables (e.g., gene-stress susceptibil-
ity, altered stress response, and inflammation) 
can make survivors more vulnerable to experi-
encing depressive symptoms [47]. Further, there 
are reports that certain anticancer pharmaceuti-
cals such as corticosteroids, chemotherapy agents 
(e.g., alkylating agents), and hormones have 
resulted in “depressogenic effects,” though the 
evidence is equivocal [48]. It should be noted that 
most prevalence studies of “anxiety” and “depres-
sion” are conducted with self-report question-
naires rather than structured clinical interviews 
leading to confirmed diagnoses. Thus, prevalence 
estimates may not be representative of actual 
rates of diagnosis.

9.5.1  Measures Used for Assessing 
Depression

As with tools for assessing anxiety, there are 
depressive symptom inventories (meant solely to 
describe specific symptoms) that are separate 
from diagnostic instruments (used to determine 
whether symptoms are severe and frequently 
occurring enough to warrant a psychiatric diag-
nosis). Common tools for measuring depressive 
symptoms include the following self-report mea-
sures: the Beck Depression Inventory-II (BDI-II), 
the Centre for Epidemiologic Studies Depression 
Scale (CES-D), the Patient Health Questionnaire-9 
(PHQ-9), and the Zung Self-Rating Depression 
Scale (Zung SDS). The BDI-II is a 21-item scale 
of various symptoms (e.g., cognitive, affective, 
physical) related to depression on a 4-point scale 
that one has been experiencing in the past 2 weeks 
[49]. The CES-D has 20 items on a 4-point scale 
about symptoms experienced in the past week 
that are associated with a clinical diagnosis of 
depression [50]. A recent review of self-reported 
depression measures used in clinical oncology 
reported that the BDI-II was relatively more gen-
eralizable across different cancer types with good 
“case-finding” ability, and the CES-D was the 
best measure for responsiveness to change [51].

The Zung SDS is a 20-item measure that 
assesses the extent to which one endorses a series 

of positive and negative statements “during the 
past several days” on a 4-point scale [52]. The 
PHQ-9 is a 9-item measure that assesses pres-
ence of depressive symptoms over the past 
2 weeks and includes an additional item assess-
ing the extent of impairment resulting from the 
symptoms [53]. It is often used in medical set-
tings as a screening tool for major depression. 
Gold standard instruments such as the SADS, the 
SCID-5, and the DIS follow diagnostic criteria 
and can provide a diagnosis of depression. The 
benefits and drawbacks of symptom inventories 
and diagnostic interviews discussed regarding 
anxiety (see section above) are also pertinent to 
depression. Table  9.1 provides an overview of 
measures used for assessing distress, anxiety, and 
depression.

9.6  Diagnostic Considerations

One important issue to consider is that clinical 
interviews were developed and validated on pop-
ulations that did not have major comorbid medi-
cal illnesses; thus, the criteria may not be 
completely generalizable to illness populations. 
For example, diagnosing depression in cancer 
survivors can be difficult due to the similarity 
between depressive symptoms and symptoms of 
cancer or its treatment. For example, cancer treat-
ments such as chemotherapy or radiotherapy 
often result in fatigue, weight loss, anhedonia, 
cognitive changes, or psychomotor retardation. 
Thus, it can be difficult to delineate the origins of 
the observed symptoms. While this symptom 
overlap can contribute to overdiagnoses of 
depression, it may also mask potential depressive 
symptoms and contribute to missed diagnoses in 
certain cases.

In an attempt to identify an accurate method 
of assessing depression in cancer survivors, 
researchers have employed several approaches: 
inclusive (i.e., considering all symptoms regard-
less of whether they are secondary to a physical 
illness), etiologic (i.e., only considering symp-
toms not clearly resulting from physical illness), 
substitutive (i.e., replacing symptoms that may 
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Table 9.1 Overview of tools for evaluation of distress, anxiety, and depression

Tool Purpose Description
Beck Anxiety Inventory 
(BAI)

Measures severity of anxiety symptoms • Self-report
• 21 items, scale of 0–3

Beck Depression 
Inventory-II (BDI-II)

Measures severity of depressive 
symptoms in the past 2 weeks

• Self-report
• 21 items, scale of 0–3

Brief Symptom Inventory 
(BSI)

Measures severity of distress symptoms, 
including somatic, depressive, and 
anxious symptoms

• Self-report
• 18 items, scale of 0–4
• Yields scores for somatization, 

depression, anxiety, and global severity
Centre for Epidemiologic 
Studies Depression Scale 
(CES-D)

Measures severity of depressive 
symptoms in the past week

• Self-report
• 20 items, 4-point scale

Diagnostic Interview 
Schedule (DIS)

Diagnostic interview; used to determine if 
symptoms of anxiety or depression meet 
criteria for a diagnosis of a psychological 
disorder

• Number of questions and length of 
interview varies depending on the 
number of symptoms experienced

• Must be administered
Distress thermometer 
(DT) and problem list

Measures distress severity in the past 
week, as well as different areas where 
problems may be experienced

• One item, scale of 0–10
• Problem list assesses practical, family, 

emotional, spiritual, and physical 
concerns

Edmonton Symptom 
Assessment System-
revised (ESAS-r)

Measures severity of psychological (e.g., 
anxiety) and physical (e.g., pain) 
symptoms

• Self-report
• 10 items, scale of 0–10
• Includes a diagram of the body where 

pain can be indicated
Hospital Anxiety and 
Depression Scale 
(HADS)

Measures severity of symptoms of distress 
and anxiety independent of overlapping 
symptoms common among those with 
medical illness

• Self-report
• 14 items, scale of 0–3
• Yields separate scores for anxious 

symptoms and depressive symptoms as 
well as general distress score

Patient Health 
Questionnaire-9 (PHQ-9)

Measures severity of depressive 
symptoms over the past 2 weeks

• Self-report
• 9 items, scale of 0–3

Profile of Mood 
States-short form 
(POMS-37)

Measures severity of mood disturbance, 
including domains of tension, depression, 
anger, vigor, fatigue, and confusion

• Self-report
• 37-items, scale of 0–4
• Yields scores for each domain as well as 

total mood disturbance
Schedule for Affective 
Disorders and 
Schizophrenia (SADS)

Diagnostic interview; used to determine if 
symptoms of anxiety or depression meet 
criteria for a diagnosis of a psychological 
disorder

• Number of questions and length of 
interview varies depending on the 
number of symptoms experienced

• Must be administered
State-Trait Anxiety 
Inventory (STAI)

Measures severity of anxious symptoms at 
present and in general

• Self-report
• 40 items, 4-point scale

Structured Clinical 
Interview for the DSM-5 
(SCID)

Diagnostic interview; used to determine if 
symptoms of anxiety or depression meet 
criteria for a diagnosis of a psychological 
disorder

• Number of questions and length of 
interview varies depending on the 
number of symptoms experienced

• Must be administered
Zung Self-Rating 
Depression Scale (Zung 
SDS) 

Measures severity of depressive 
symptoms

• Self-report
• 20 items, 4-point scale

be related to a physical illness with additional 
cognitive symptoms), and exclusive (i.e., 
 eliminating fatigue and appetite/weight changes 
from consideration) [54]. Consequently, preva-
lence of depression can vary among the same 
group of individuals depending on which 

approach is used to determine diagnoses. 
Consider the following example:

Curtis is a 56-year old man who has been undergo-
ing chemotherapy. He has been experiencing low 
mood and a loss of interest in activities he usually 
enjoys for the last month. In addition, he reports 
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sleep difficulties, extreme fatigue, and no appetite 
nearly every day. Given that fatigue and loss of 
appetite are common side effects of chemotherapy, 
it is difficult to discern whether these symptoms 
are due to his treatment or due to depression. A 
clinician following an inclusive approach would 
consider all these symptoms, regardless of their 
cause, and could diagnose Curtis with Major 
Depressive Disorder. A clinician following an 
exclusive approach would not want to consider 
fatigue and change in appetite when making a 
diagnosis since they may not be due to depression, 
and thus would not provide a diagnosis of Major 
Depression, but rather Adjustment Disorder.

Another pertinent issue is age of the survivor. 
Symptoms due to aging can overlap with depres-
sive symptoms, which may result in missed diag-
noses of depression in the elderly. For example, 
changes in sleep, appetite, energy, and mood may 
be perceived as general changes that occur with 
aging (e.g., physical changes, loss of social sup-
port, medications), rather than due to a depres-
sive disorder. Further, the most commonly used 
measures of depressive symptoms have not been 
tested or validated in geriatric cancer survivor 
populations and may miss symptoms of depres-
sion unique in this population [55]. NCCN guide-
lines for geriatric cancer survivors recommend 
the Geriatric Depression Scale (GDS) for screen-
ing for depression among older cancer survivors, 
particularly when cancer-related fatigue is 
reported as they often co-occur [56]. However, a 
2016 study reported that recommended cutoff 
scores for three popular measures of depression 
(GDS-short form, HADS, CES-D) were not ade-
quately sensitive to detect depression among 
senior cancer survivors, suggesting that lower 
cutoff scores should be considered for this popu-
lation [57]. To illustrate diagnostic considerations 
with geriatric samples, consider the following:

Doreen is a 73-year-old woman who had com-
pleted treatment for breast cancer years earlier 
without any signs of recurrence. Over the past few 
months, she has expressed feeling “very down” 
most of the day, almost every day. She also reports 
fatigue, low appetite, and sleep difficulties, espe-
cially early morning awakenings. She also experi-
ences aches and pains, which she reports “slow her 
down” in doing everyday activities. It is difficult to 
determine whether her fatigue, sleep difficulties, 
and appetite symptoms are symptoms of depres-
sion, or due to changes that occur with age. She 

might be administered the Geriatric Depression 
Scale rather than a Beck Depression Inventory (or 
CES-D) as a diagnostic tool, which omits ques-
tions regarding sleep and appetite, and has a greater 
focus on cognitive symptoms (e.g., hopelessness, 
feelings of worthlessness, memory problems).

9.7  The Referral Process

Once distress, anxiety, and/or depression are 
identified, referrals should be made to direct can-
cer survivors to appropriate resources and sup-
port to improve their well-being. Distress 
screening recommendations from the American 
Psycho-Oncology Society, Association of 
Oncology Social Work, and Oncology Nursing 
Society Joint Task Force acknowledge that dis-
tress screening should only be implemented after 
a plan for referral and management exists, as dis-
tress screening is only positively related to patient 
outcomes when treatment is received [25, 58, 
59]. They recommend developing a standardized 
protocol for reviewing results of screening, deter-
mining when follow-up assessment is necessary, 
and referring to resources in a timely manner. 
They also recommend, if possible, having a clini-
cian or team of clinicians (e.g., nurses, social 
workers, psychologists, physicians) involved in 
the screening and referral process. In addition, 
Carlson [26] notes the importance of staff educa-
tion and training in the successful implementa-
tion of a distress screening and referral program.

An important element of distress screening is 
the appropriate triage of symptoms to most effec-
tively provide referrals and services. A stepped- 
care model is recommended, wherein all 
individuals receive education and information 
(normalcy of distress in cancer, peer support 
groups, practical resources, specific stress reduc-
tion strategies, self-management strategies to 
manage other symptoms, and non- 
pharmacological strategies) and further resources 
graded to symptom severity. The Pan-Canadian 
Guidelines provide an algorithm to aid in decision-
making regarding referrals (see Fig.  9.2). 
According to the algorithm, initial screens should 
occur upon entry to the system and at critical 
times in the disease or treatment process, points of 
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transition, or during stressful life-course events. If 
there is immediate risk of harm to self or others, 
the individual should be referred to urgent care. 
Otherwise they should be assessed with standard-
ized, validated distress screening measures.

Those who endorse mild distress, anxious, or 
depressive symptoms (e.g., 1–3 on the DT) would 
be considered to have normal worries in response 
to the situation and will likely experience gradual 
reduction of symptoms over time. For example, 
one study of breast cancer survivors reported that 
most experience a reduction in distress, depres-
sive, and anxiety symptoms by approximately 
4  months following diagnosis [60]. Those with 
mild distress would be offered information for 
self-referral to psychosocial support/peer support 
groups and general psychoeducational materials 
[24]. Given that mild distress would lead to a 
referral for low-intensity interventions like sup-
port groups, it is possible that natural remission 
of distress may contribute to their effectiveness. 
A review of cancer support groups suggests that 
support groups are associated with participant 
satisfaction and improvements in quality of life [61]. 

The evidence for psychoeducational interven-
tions is discussed in Sect. 9.8.1.

Anyone who endorsed moderate (e.g., 4–6 
on the DT) or severe (e.g., 7–10 on the DT) dis-
tress, anxiety, or depression would be given a 
more comprehensive assessment to discern the 
nature and extent of the distress (e.g., interfer-
ence in daily functioning, the most distressing 
symptoms, other risk factors) and would be 
assessed for more specific depressive sympto-
mology. Those with moderate distress, depres-
sive symptoms or anxiety symptoms plus 
impairment in functioning (e.g., difficulties at 
work, maintaining a home, or in relationships) 
would be referred to psychological services as 
required. Moderate distress may warrant refer-
ral to low-intensity group or brief (3–5 visits) 
individual interventions such as behavioral acti-
vation, mindfulness- based stress reduction, 
problem-solving therapy, guided self-help, and 
possible pharmacotherapy [24].

Those with severe distress, depressive symp-
toms, or anxious symptoms would receive a refer-
ral to a specialist for diagnosis and likely receive 

Fig. 9.2 Distress 
thermometer (DT)  [11] 
with cutoff scores for 
triaging of referrals [24]. 
The DT asks individuals 
to rate, on a scale of 0 
(no distress) to 10 
(extreme distress), how 
much distress they have 
been feeling in the past 
week, including the 
present day [11]. Cutoff 
scores for distress 
severity are based on the 
Pan-Canadian Practice 
Guidelines [24]
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high-intensity interventions (e.g., cognitive 
behavior therapy, interpersonal therapy, pharma-
cotherapy), and those at immediate risk of harm-
ing themselves or others would receive urgent 
care [24]. All individuals would receive follow-up 
and ongoing reassessment as necessary.

Considerations for providing referrals include 
the context of patient-health-care provider inter-
action and individual wishes. A recent study of 
survivors calling a cancer helpline indicated that 
while most of the individuals calling the helpline 
had DT scores suggesting they would require 
follow-up care, only 16% were offered referrals 
from nurses [62]. It may be that survivors are 
more likely to get referrals following face-to-
face interactions. Interestingly, a recent survey 
of 1340 cancer survivors regarding referral 
wishes reported that 13% wished for a referral 
and a further 21% would consider a referral to 
psychological or paramedical services [63]. 
Those who wished to have a referral were more 
distressed, younger, more likely not to have chil-
dren, more educated, more likely to be employed, 
recently diagnosed/in active treatment, receiving 
more intensive treatment, and more likely to per-
ceive support they had already received as insuf-
ficient [63]. Another study that examined 
self-referral patterns in over 500 people newly 
diagnosed with cancer reported that over a 
12-month period, only 24% accessed services 
related to distress management [64]. Although 
those in this study who endorsed higher levels of 
distress were more likely to access services, 
most (71%) of those who endorsed high distress 
at least once over the course of the study still did 
not access services.

Results of these studies suggest that some 
individuals may be hesitant to take a referral 
despite experiencing significant distress. 
Potential reasons for lack of referral despite dis-
tress may include 1) lack of belief that psycho-
social services will be effective, 2) lack of time/
energy to visit another health-care provider in 
addition to visits for primary cancer treatment, 
3) potential embarrassment or stigma around 
seeking psychological services, or 4) lack of 
financial resources when survivors may need to 
pay for services out of pocket. Psychoeducation 

about the prevalence of distress in cancer 
survivors aimed at normalizing distress, infor-
mation about the effectiveness of different psy-
chological resources, and provision of free or 
low-cost resources for managing distress may 
help mitigate these barriers. Cancer.Net pro-
vides psychoeducational information, tips for 
managing mild distress, and resources for addi-
tional support (e.g., helplines, online support 
groups, tips for finding a local counselor) at 
http://www.cancer.net/coping-with-cancer.

While the focus of this chapter is on general 
distress, other problems and symptoms identi-
fied in the screening process such as pain, 
fatigue, insomnia, nausea, and practical con-
cerns such as finances or drug coverage would 
receive referrals to appropriate staff as available 
(such as pain clinics or social work) or be man-
aged by the oncology care team on a case-by-
case basis.

9.8  Evidence-Based Psychosocial 
Interventions for Cancer 
Patients

Thus far we have considered evaluation of dis-
tress and referral to appropriate sources, when 
distress is identified. The remainder of the chap-
ter is dedicated to describing select interven-
tions for distress management in cancer 
survivors and research regarding outcomes. 
Educational interventions, cognitive-behavioral 
interventions, problem-solving therapy, and 
mindfulness-based interventions will be dis-
cussed. For an overview of the interventions dis-
cussed, their rationales, and a summary of 
supporting evidence, see Table 9.2.

9.8.1  Educational Interventions

The major goals of educational interventions 
are to reduce feelings of distress and improve 
the sense of control that may be threatened by 
lack of knowledge or feelings of uncertainty. 
Specific topics may include the technical 
aspects of cancer and its treatment, potential 
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side effects (e.g., prevalence, course), navigat-
ing the medical system, and the physician-
patient relationship. Psychoeducation, distinct 
from general education by providing informa-
tion specific to mental health and psychological 
problems (e.g., prevalence of problems, precip-
itating factors, maintenance factors, and treat-
ment), is also important. Possible benefits of 
psychoeducation include normalizing cancer-
related distress, depression, and anxiety; 
informing individuals about treatment options 
to facilitate preference-based treatment; and 
informing individuals about the efficacy of psy-
chosocial interventions, thus promoting treat-
ment buy-in and adherence.

Early reviews of educational interventions 
for cancer survivors report positive effects on 
outcomes such as knowledge, symptom man-
agement, and health-care utilization, but no 
effect on distress, mood, depression, anxiety, 
pain, physical functioning, or quality of life [65, 
71]. A more recent 2009 meta-analysis of 21 tri-
als of educational interventions specifically  

targeting cancer pain reported significant 
improvements in pain, mixed results regarding 
self-efficacy to manage pain, and no benefit for 
pain interference [72].

A 2011 review of randomized controlled tri-
als (RCTs) of psychosocial interventions for 
cancer survivors included six studies of psycho-
educational interventions, concluding that the 
interventions did not improve quality of life or 
mood, but improved fatigue in the short term 
[66]. A 2013 meta-analysis of RCTs of psycho- 
oncologic interventions for cancer survivors 
included 19 studies of psychoeducation [73]. 
Results included small effect size improvements 
for emotional distress, anxiety, depression, and 
quality of life in the short term; but only improve-
ments in quality of life were maintained in the 
long term. This meta-analysis also included 23 
interventions consisting of “information only,” 
but described no significant improvements from 
these interventions.

It is not surprising that educational interven-
tions would result in increased knowledge and 

Table 9.2 Interventions, theoretical rationale, and evidence for outcomes

Intervention Purpose Evidence
Cognitive-behavior 
therapy (CBT)

• Targets interrelated maladaptive 
thoughts, negative feelings, and 
behaviors through techniques such as 
cognitive restructuring, behavioral 
activation, and exposure

• Improvements in depression, anxiety, quality 
of life, and vigor; not pain or physical 
functioning [65–69]

• Also appears effective when targeted for 
specific symptoms such as insomnia [70]

Educational/
psychoeducational 
interventions

• Improves knowledge about treatment, 
side effects, and the medical system to 
reduce feelings of uncertainty

• Improves knowledge about 
psychological problems and treatment 
to normalize feelings and promote 
treatment buy-in/adherence

• Educational interventions result in 
improvements in knowledge [71]

• Education is not sufficient to improve 
symptoms of depression, anxiety, pain, physical 
functioning, or quality of life [65, 66, 72]

• Psychoeducational may help improve 
psychological outcomes in the short term [73]

Mindfulness-based 
stress reduction 
(MBSR)

• Aims to improve moment-to-moment 
nonjudgmental awareness and attitudes 
of openness and acceptance, primarily 
through meditation

• Focus on present awareness specifically 
helpful for uncertainties surrounding 
cancer (e.g., outcomes, recurrence)

• Evidenced to improve mindfulness, mood 
disturbance, distress, anxiety, depression, fear 
of cancer recurrence, and biological outcomes 
(e.g., cortisol, inflammatory markers, 
telomeres) [74–82]

Problem-solving 
therapy (PST) 

• Targets problem navigation and 
problem-solving skills to improve 
coping strategies and perceived control 
over stressful situations

• Meant to be helpful when distress is 
based on realistic concerns rather than 
cognitive distortions

• Appears to help survivors manage uncertainty, 
improve coping skills, and improve mood/
psychological outcomes [83–85]

• May be particularly beneficial when caregivers 
are also provided with PST [86]
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health-care utilization. However, it appears that 
educational interventions are not effective for 
improving specific outcomes related to depres-
sion, anxiety, physical functioning, or quality of 
life; and results are mixed for pain. Thus, while 
providing education to individuals is likely nec-
essary for their care, it is not sufficient for 
improving psychological outcomes. Psycho-
educational interventions, in contrast to educa-
tion alone, appear to be more effective for 
improving psychological outcomes, likely due to 
the focus on these outcomes as targets of psycho-
educational interventions.

9.8.2  Cognitive-Behavioral 
Interventions

Cognitive behavior therapy (CBT) is based on an 
empirical foundation focused on the interrela-
tionships among behaviors, thoughts, emotions, 
and biological events. CBT interventions operate 
under the principles that 1) thoughts can be 
accessed, 2) thoughts mediate emotional and 
behavioral responses, and 3) responses to events 
can be modified [87]. CBT, in this context, incor-
porates a wide array of intervention strategies 
that attempt to change those behavioral, cogni-
tive, and affective variables that mediate the neg-
ative effects of cancer and its treatment. Many of 
the strategies under the CBT umbrella are more 
behavioral in nature, theoretically based on prin-
ciples of respondent and operant conditioning. 
Such strategies include contingency management 
(e.g., changing the consequences of behavior to 
change the behavior) and systematic desensitiza-
tion. Other strategies are focused on altering cog-
nitions and include techniques such as cognitive 
restructuring and cognitive distraction.

CBT can be applied to help cancer patients 
with overall distress and quality of life, as well as 
specific negative symptoms (e.g., anticipatory 
nausea, pain). For example, a meta-analysis of 
CBT tailored for treating insomnia symptoms has 
been shown to improve multiple indices of sleep 
(sleep efficiency, sleep latency, waking after 
sleep, and self-reported insomnia severity) in 
cancer survivors [70]. A systematic review and 

meta-analysis of 11 studies of CBT (defined by 
the authors as any approach that assumes cogni-
tions can be altered and monitored) for cancer 
survivors reports large effect size improvements 
in depression, anxiety, and quality of life, but no 
differences in pain or physical functioning rela-
tive to control [65]. Improvements in mood dis-
turbance, depression, and vigor following CBT 
for breast cancer survivors specifically are also 
supported by a review, though the specific con-
tent of the CBT interventions was not always 
described [67].

More recent systematic reviews have described 
the effectiveness of CBT for breast cancer survi-
vors. Fors et al. report preliminary evidence for 
the effectiveness of CBT for improving quality of 
life [66]; Xiao et al. report that CBT effectively 
reduces depressive symptoms [68]; and Jassim 
et al. concluded that CBT is beneficial for reduc-
ing anxiety, depression, and mood disturbance, 
but not for improving survival [69]. The specific 
interventions described by these studies included 
behavior modification/reinforcement, relaxation 
training [68, 69], cognitive therapy [68], coping 
skills training, systematic desensitization, bio-
feedback [69], stress management, or “general 
CBT” [66].

A recent meta-analysis examined CBT 
(including components such as social skills 
training, problem-solving, cognitive restructur-
ing, and relaxation training) for improving psy-
chological outcomes in the caregivers of cancer 
survivors [88]. While small effect size improve-
ments in multiple facets of well-being were 
reported, they were not maintained when analy-
ses were restricted to RCTs only. The authors 
speculated that the ineffectiveness of CBT for 
caregivers may be explained by floor effects 
(i.e., caregivers were not distressed enough for 
significant improvement to occur), the content of 
thoughts being realistic (i.e., distress was due to 
realistic concerns rather than distorted cogni-
tions), or variability in the purity of the interven-
tions used.

Cognitive behavioral stress management 
(CBSM) is a specific CBT-based intervention 
developed by the Miami Behavioral Medicine 
group in the 1980s that has been extensively 
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applied to cancer survivors. The 10-week manu-
alized, structured group program covers a variety 
of areas (e.g., stress awareness, identification of 
automatic thoughts and cognitive distortions, 
physical relaxation, meditation, and social sup-
port) and has been reformulated for cancer popu-
lations specifically [89]. In breast cancer 
survivors, CBSM has resulted in improved cogni-
tive and affective outcomes [90], improved sleep 
quality and decreased fatigue [91], decreased 
cortisol [92], improved immune response [93], 
and attenuated expression of genes representing 
pro-inflammatory, antiviral, and antibody pro-
duction signaling [94]. Further, the effects of 
CBSM appear to be long-lasting: follow-up 
results of breast cancer survivors who had 
received CBSM continued to report significantly 
lower rates of depression after 5 [95] or even 11 
[96] years. In prostate cancer survivors, CBSM 
has similarly resulted in improved physical well- 
being, emotional well-being, total well-being, 
and sexual functioning [97].

Overall, CBT interventions generally seem to 
be effective for improving multiple psychological 
outcomes among cancer survivors, particularly 
those who have been diagnosed with breast cancer. 
However, given the great variability in interven-
tions that are included under the CBT umbrella, 
future reviews should examine whether the effec-
tiveness of CBT interventions differs depending 
on the specific intervention types (e.g., comparing 
predominantly behavioral interventions to pre-
dominantly cognitive ones). Additionally, while 
breast cancer survivors have been well-studied, 
further reviews should also examine the effective-
ness of CBT for other cancer types.

9.8.3  Problem-Solving Therapy

Problem-solving in real-life situations is consid-
ered an important psychological variable that 
mediates the impact of cancer [98]. As a therapy, 
it promotes general coping ability that enhances 
adaptability, feelings of flexibility, and perceived 
control in stressful situations [99]. The overarch-

ing goals of PST are to improve an individual’s 
overall problem orientation and rational problem- 
solving skills, while inhibiting tendencies to be 
impulsive or avoidant. Training in problem orien-
tation is geared toward providing patients with a 
rational, positive, and constructive set or cogni-
tive appraisal to daily problems and problem- 
solving as a means of coping with them. Training 
in rational problem-solving involves teaching 
patients to (a) better define and formulate the 
nature of problems, (b) generate a wide range of 
alternative solutions, (c) systematically evaluate 
the potential consequences of a solution and 
select the most optimal ones to implement, and 
(d) monitor and evaluate the actual solution out-
come after its implementation. Revised guide-
lines have been published describing PST for 
cancer patients that summarize specific tools 
[100].

The effectiveness of PST has been demon-
strated across a range of patient populations, dif-
ferent age groups, and various types of 
psychological difficulty [101]. Positive effects of 
PST for cancer survivors include managing 
uncertainty [83], improved coping, improved 
mood, decreased marital and sexual difficulties 
[84], and reduced symptom limitations [102]. 
Mothers of children with newly diagnosed cancer 
who received PST have developed enhanced 
problem-solving skills and decreased negative 
affect [103], though the long-term effects may 
not be as strong as those observed posttreatment 
[104]. PST has also resulted in significant 
improvements in depression, environmental 
reward, anxiety, quality of life, social support, 
and medical outcomes among breast cancer sur-
vivors also diagnosed with major depression 
[85]. Further, high patient satisfaction with the 
protocol was reported, and treatment gains were 
maintained at a 12-month follow-up.

There is evidence to support the effectiveness 
of integrating caregivers in PST. Nezu and col-
leagues conducted a RCT comparing individual 
PST, PST provided to survivors and their care-
givers, and treatment as usual for improving 
quality of life in distressed cancer survivors [86]. 
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Both treatment conditions were found to result 
in decreased distress and improved quality of life 
across self, significant other, and clinician rat-
ings immediately post-intervention; however, at 
a 6-month follow-up, those who received PST 
alongside a caregiver continued to improve more 
than those who received individual PST. Further, 
improvements in problem-solving were corre-
lated with decreases in psychological distress 
and improvements in overall quality of life. In 
addition to integrating caregivers into PST for 
cancer survivors, training such individuals them-
selves in problem-solving skills may be a par-
ticularly useful approach in helping family 
caregivers to cope more effectively, given the 
distress that can result from the day-to-day care 
of cancer survivors [105]. A large-scale RCT of 
476 dyads (patients with advanced cancer and 
caregivers) compared a problem-solving inter-
vention to treatment as usual in both survivors 
and caregivers [106]. While caregivers who 
received a problem- solving intervention in that 
study experienced a decline in quality of life, it 
was at less than half the rate of the decline in 
quality of life experienced by those who did not 
receive an intervention.

Problem-solving interventions appear to be 
helpful for both cancer survivors and their care-
givers. The evidence for PST for caregivers in 
particular appears to be more compelling than 
CBT for caregivers. This may reflect the fact 
that the distress that accompanies cancer is 
based on realistic and possible concerns, where 
problem- solving may be a more effective 
approach than trying to alter the cognitions 
related to distress. However, further and more 
current studies are needed to continue to estab-
lish the effectiveness of problem-solving 
interventions.

9.8.4  Mindfulness-Based Stress 
Reduction

Mindfulness-based stress reduction (MBSR) has 
been used to help cancer survivors cope with 

many of the common posttreatment problems 
detailed above. Mindfulness itself stems from 
Eastern meditation practices and has been 
described as non-elaborative, present-centered 
awareness in which each thought, feeling, and/or 
sensation that arises in the attentional field is 
acknowledged and accepted nonjudgmentally as 
it is. Attempts at a definition have resulted in a 
two-component model of mindfulness, including 
self-regulation of attention on the present moment 
and an attitude of openness and acceptance [107], 
and a three-component model, which includes 
the same elements as the two-component model 
in addition to intention, directed toward practice 
[108]. Mindfulness is cultivated by practicing 
various forms of meditation, or mental training, 
which can be performed in formal meditation 
sessions, or during day-to-day activities, such as 
washing the dishes.

Mindfulness practices have been incorporated 
into mainstream health care through the MBSR 
program format developed by Jon Kabat-Zinn 
and colleagues at the Stress Reduction Clinic of 
the University of Massachusetts Medical Centre 
[109, 110]. Mindfulness is the overarching theme 
of the program, which is applied to a variety of 
activities including mindful movement and body 
awareness, several forms of meditation practice, 
group discussion, and mutual support. The for-
mat is 8 weeks of 2.5–3-hour weekly group ses-
sions, with 45 min of daily home practice and a 
6-hour silent retreat between weeks 6 and 7.

MBSR was adapted by Carlson and Speca into 
Mindfulness-Based Cancer Recovery (MBCR), a 
modified program similar to MBSR, considering 
the unique needs of cancer survivors [111]. For 
example, sessions are shorter (1.5 h) due to high 
levels of functional impairment, weakness, and 
fatigue participants can experience, many of 
whom are on active treatment. A principle aspect 
of mindfulness meditation that has particular 
salience for cancer patients is the “here and now” 
orientation. Some sources of stress for cancer 
patients relate to the past (e.g., attributions about 
cancer causation, regrets about past decisions or 
life priorities) or concerns about the future (e.g., 
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enduring pain or the loss of life itself). The prac-
tice of mindfulness provides an effective antidote 
to these sources of stress by anchoring awareness 
in the present and providing a relatively conflict- 
free sphere from within which the nature of dis-
turbing thoughts and emotions can be examined, 
understood, and integrated.

The frank uncertainty of cancer challenges 
pre-existing perceptions of personal control over 
one’s future and one’s own body, which can be 
strongly associated with psychological distress 
and diminished psychosocial adjustment to can-
cer [112, 113]. MBSR addresses these factors in 
several ways. Adopting the attitude and practice 
of acceptance frees patients from unrewarding 
efforts to control the uncontrollable. Facing and 
accepting the totality of one’s experience as it is, 
including losses and limitations, provides an 
authentic foundation for expressions of personal 
choice and control that can enhance self-efficacy 
in meaningful domains of experience such as 
self-care and relating to others.

There is strong evidence for the effectiveness 
of MBSR for improving psychological outcomes 
among cancer survivors specifically. MBCR, 
adapted by Carlson and Speca, has been exam-
ined in several studies and has resulted in reduced 
mood disturbance, tension, depression, anger, 
concentration, distress, anxiety/fear, physical 
symptoms (e.g., peripheral stress, cardiopulmo-
nary, gastrointestinal), and stress-related behav-
iors [114]; improved quality of life, sleep [115], 
social support, cortisol profiles [116], and main-
tained telomere length [117]. Improvements have 
been documented to last for up to a year post- 
intervention [118]. Currently, several systematic 
reviews and meta-analyses support improve-
ments from a variety of MBSR adaptations on 
quality of life, mood, distress [74], stress [75, 
76], depression, anxiety [75, 77–80], mindful-
ness skills [78], fear of recurrence, fatigue, and 
emotional well-being [79] for cancer survivors. 
Several studies have also supported changes in 
biological measures such as cortisol and inflam-
matory markers [81, 82] and cytokines.

Recently, the Internet has been explored as an 
avenue for delivery of mindfulness programs to 
cancer survivors. Zernicke et al. compared online 

MBCR to a waitlist control group in a RCT of 62 
cancer survivors, reporting moderate effect size 
improvements in mood disturbance, stress, spiri-
tuality, and mindfully acting with awareness in 
the MBCR group [119]. Everts et  al. reported 
promising pilot results for an online mindfulness- 
based cognitive therapy program to reduce 
cancer- related fatigue [120].

Overall, MBSR and MBSR adaptations have 
been repeatedly demonstrated as effective for a 
myriad of psychological outcomes for cancer 
survivors. Consequently, use of MBSR in the 
context of psychosocial oncology is deemed sup-
ported by the highest level of evidence [121].

9.9  Future Directions

Future areas for consideration include more rigor-
ous methodology, generalizability of treatment 
effectiveness, exploration of diverse delivery 
modalities, and assessment of health economic 
outcomes. Regarding methodological rigor, future 
studies should strive to standardize treatment 
delivery according to protocols and include mea-
sures of treatment fidelity to ensure that survivors 
are receiving the treatment in a way consistent 
with how it was initially developed and tested. 
Otherwise, it is difficult to discern whether null tri-
als are due to ineffectiveness of treatments or just 
suboptimal treatment delivery. Use of multimodal 
assessment (e.g., corroboration of self-report and 
objective measures, such as self- reported psycho-
logical distress and salivary cortisol, a stress 
marker) will continue to build the strength of the 
evidence and render it more compelling. Although 
blinding of participants is difficult, if not impossi-
ble to accomplish in intervention studies, outcome 
assessors should be blinded when possible, and 
researchers should be blinded to group allocation 
before participants have been recruited to studies. 
Additionally, reporting of procedures and out-
comes should be as explicit as possible. Particularly 
when interventions are not manualized, they 
should be  adequately described to enhance repli-
cability and help delineate the effectiveness of spe-
cific treatment components. Reviews of individual 
treatment components, if possible, may help 
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determine the most effective components of 
unstandardized treatments.

Regarding the specificity of treatment effec-
tiveness, more research is needed to understand 
what types of interventions are effective for 
which individuals, with which types of cancer, 
which stage of cancer, what level of distress, and 
with what demographic characteristics. For 
example, while the effectiveness of these inter-
ventions for breast cancer survivors has been 
well-studied, future studies should examine 
whether interventions are effective for other 
types of cancer (e.g., types that may result in 
more functional limitations such as head and 
neck and brain). Conducting more large-scale 
studies including survivors of several types of 
cancer and conducting stratified analyses to see if 
treatments are equally effective for these differ-
ent groups could do this. Additionally, several 
studies employ interventions that include several 
different treatment components. More disman-
tling studies should be conducted to discern 
which active components of treatment are most 
effective for which outcomes. Currently, the 
majority of studies compare interventions to con-
trol groups. Future studies should consider com-
paring interventions to active control groups or 
other established interventions to 1) delineate 
observed effects that are a function of the inter-
vention itself beyond time, expectancy effects, or 
attention and 2) explore the relative effectiveness 
of different interventions. Finally, future studies 
could consider treatment preferences. Results 
from a study of distressed breast cancer survivors 
by Carlson et al. suggest that those who receive 
their preferred intervention may show greater 
improvements in psychological outcomes than 
those who do not [122]. Thus, considering treat-
ment preferences may improve ecological valid-
ity, as survivors in the real world would only seek 
therapies they are interested in.

Regarding delivery, future studies should 
examine alternative methods of treatment access 
and implementation, such as tele-health, online 
interventions, and mobile applications. There are 
several potential advantages to conducting 
assessments and/or delivering interventions 
remotely, including improved access to services 

(e.g., among those living in remote areas, with 
limited mobility, or of lower socioeconomic sta-
tus), improved cost-effectiveness, increased flex-
ibility, and standardized delivery of treatment 
[123]. For cancer survivors who may have busy 
schedules due to frequent appointments or who 
are avoiding groups of people due to compro-
mised immune systems, remote delivery of ser-
vices could be particularly beneficial. Drawbacks 
to remote delivery of services include potential 
issues with security, questions about how legal 
and ethical regulations apply to remote delivery 
of services, and potential for missing important 
nonverbal information when interacting with cli-
ents [123]. Another alternative method for symp-
tom monitoring may entail online portals linked 
with electronic medical records where health- 
care providers can monitor survivors’ distress 
and provide referrals accordingly. Future research 
should continue to examine the effectiveness of 
remotely delivered interventions compared to 
their in-person counterparts, as well as the accept-
ability of these interventions to both survivors 
and health-care providers.

Finally, the collection of health economic 
information such as intervention costs and poten-
tial downstream cost savings or cost increments 
to health care can be helpful in guiding alloca-
tion of future resources. While there is ample 
evidence to support efficacy and effectiveness 
of psychosocial interventions for psychological 
outcomes among cancer survivors, the lack of 
data on the cost-effectiveness of these interven-
tions can prevent them from being widely imple-
mented [124]. In 2016, Dieng and colleagues 
reviewed economic evaluations of psychosocial 
interventions in cancer, concluding that psycho-
social interventions were generally cost-effective 
[124]. However, this review was only based on 
eight studies, with considerable variability in the 
interventions (e.g., both individual and group; 
CBT, supportive-expressive therapy, educational 
programs). A 2011 review of the cost-effec-
tiveness of psychosocial interventions for treat-
ing anxiety and depression in cancer survivors 
reported that results were mixed and evidence 
was inconclusive, but that psychosocial interven-
tions were relatively inexpensive [125]. Further 
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studies are needed to establish the cost-effec-
tiveness of psychosocial interventions, as well as 
compare the relative cost-effectiveness of differ-
ent interventions.

These future directions will continue to work 
toward determining optimal content and delivery 
of psychosocial evaluation and, if necessary, inter-
vention, with the primary goal of promoting qual-
ity of life and well-being for cancer survivors.
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10.1  Introduction

Pain in cancer survivors is increasingly recog-
nized as an important problem [1, 2]. Cancer- 
related pain may be pain from the cancer itself or 
pain related to cancer treatments. Reasons for 
interest in this area include the large and growing 
number of cancer survivors, the complexity and 
scope of pain problems encountered by cancer 
survivors, and the effect of pain on quality of life 
and function. Many care providers for cancer sur-
vivors are not pain specialists and may not be 
familiar with the assessment and management of 
cancer-related pain. There are two major groups 
of cancer survivors who experience pain:

 1. Patients with advanced or metastatic cancer 
that has been controlled but is likely to recur 
in the future. For these patients, management 
of ongoing chronic pain, cancer treatment- 
related pain, and cancer pain may all be rele-
vant problems. Progression of disease must be 

taken into account when new pain is experi-
enced. As prognosis is often poor, the time 
horizon for the management of pain is shorter 
for these patients.

 2. Patients who have undergone a curative or 
likely curative procedure, where cancer recur-
rence or progression may not be a significant 
concern for the near future. Concurrent 
chronic pain and/or cancer treatment-related 
pain is the main focus, though relapse and 
second malignancies must remain in the dif-
ferential for new pain. The time horizon for 
the management of pain can be prolonged. As 
survivors may transition out of oncology set-
tings, they are more likely to be encountered 
by primary care providers.

For the purpose of this chapter, we will focus 
on the second group of patients. Our goals are to 
review and provide an update on many of the 
issues pertaining to evaluation and management 
of pain among cancer survivors and provide rec-
ommendations that may be useful for clinical 
care.

10.2  Epidemiology of Pain 
in Cancer Survivors

The prevalence of pain in survivors of cancer is 
estimated to be 40% [3]. While it is recognized 
that cancer patients experience pain, the extent to 
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which they report persistent pain compared to the 
general population was recently reported in an 
analysis of the 2010 US National Health Interview 
Survey. In this study, the prevalence of symptom 
phenotypes was compared between 604 adult 
cancer survivors (most of whom were over 
5  years post- diagnosis) and 6166 non-cancer 
individuals. The authors found that survivors had 
a higher prevalence of pain (73.5% in survivors 
vs. 56.6% p < 0.01, OR 2.1, 95% CI 1.7–2.6), a 
difference that remained statistically significant 
after adjusting for covariates. Having a chronic 
condition significantly increased the likelihood 
of experiencing pain, and women were more 
likely to have pain. Pain had the greatest effect on 
health-related quality of life, followed by fatigue, 
depressive symptoms, and cognitive disturbance. 
However, the increased symptom burden, includ-
ing pain in cancer survivors, could not be 
explained by the presence of chronic conditions 
alone, leaving room for other causes, such as 
treatment exposures. These findings highlight 
important clinical concerns including treatment 
toxicity, age, and comorbidities [4].

10.2.1  Pain Affects Cancer Survivors 
in All Age Groups

In a survey of 9535 survivors of childhood cancer 
from the Childhood Cancer Survivor Study, the 
prevalence of pain attributed to cancer or its treat-
ment was 10.2%. Patients at increased risk for 
pain included those aged greater than 24 years at 
interview, income under $20,000/year (OR = 1.8, 
95% CI = 1.5–2.1), education level of high school 
or lower (OR = 1.4, 95% CI = 1.2–1.6), and diag-
noses of sarcoma (OR = 1.9, 95% CI = 1.5–2.3) 
or bone cancer (OR  =  3.1, 95% CI  =  2.5–3.8). 
Patients with a diagnosis of Hodgkin’s disease 
were at decreased risk (OR = 0.7, 95% CI = 0.6–
0.9) for pain. Those who had received radiation 
therapy had an increased odds ratio varying from 
1.5 to 3.4 depending on the region radiated. 
Chemotherapy and surgery were not predictive of 
pain. The authors noted the difficulty in evaluat-
ing somatic complaints as a significant percent-
age of survivors of sarcomas and bone tumors 

also experienced cancer-related anxiety and vari-
ous fears, which can exacerbate pain [5]. In an 
analysis of 16,079 childhood survivors at least 
5 years from diagnosis, a high symptom distress 
cluster was identified in 11% of survivors that 
was associated with poor reported health, head-
aches, and bodily pain [6].

Among older adults, a survey of 321 survivors 
(mean age 72 years, average period of time from 
diagnosis 10  years) randomly selected from a 
tumor registry of a cancer center found that out of 
22 possible symptoms, the average number was 
3.5 (SD 2). The most common symptom was 
pain, present in 31% and attributed to cancer by 
21% of those with pain. By primary site, pain 
was reported by 42% of patients with breast can-
cer, 27% of patients with colorectal cancer, and 
20% of patients with prostate cancer. Of those 
who reported pain, pain was attributed to cancer 
by 29% of those with breast cancer, 11% of those 
with colorectal cancer, and 11% of those with 
prostate cancer. The number of years since diag-
nosis was inversely correlated to the patients 
associating the pain to cancer, and the number of 
symptoms was correlated both with the number 
of types of treatments and with having received 
chemotherapy [7]. In another survey of 964 older 
cancer survivors with 10 cancers compared to 
14,333 control patients, cancer survivors were 
more likely to experience arthritis (69% vs. 59%, 
p < 0.001) and to report frequent pain (36.4% vs. 
29%, p < 0.005) [8].

10.2.2  Pain Affects Cancer Survivors 
at All Stages of Cancer 
Survivorship

Longitudinal studies show there are subsets of 
cancer survivors whose clinical course is domi-
nated by pain. For example, in a study of 4903 
survivors at 1 year after diagnosis, a high symp-
tom burden cluster was identified for 1399 (28%) 
with the remainder in a low symptom cluster. The 
high symptom cluster group had lower quality of 
life. The most important symptoms in this cluster 
were pain, fatigue, and depression. Risk factors 
included both disease-related variables (lung 
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cancer, metastatic cancer, receiving chemother-
apy, number of comorbid conditions) and socio-
economic variables (unemployed, lower 
education, lower income, younger age) [9].

For adult long-term survivors, a systematic 
review found a significant subset of cancer survi-
vors who experienced severe levels of pain, 
fatigue, and depressive symptoms up to 10 years 
following cancer [10]. In another analysis of 
adult childhood survivors with an average of 
16 years following diagnosis, survivors were sig-
nificantly more likely than their siblings to report 
pain sensations, migraine, and frequent head-
aches; the prevalence of pain was 12.3% com-
pared to 6.3% in siblings [11]. These studies 
suggest that conditions frequently associated 
with pain in various groups of cancer survivors 
regularly include medical comorbid conditions, 
such as obesity, younger age, female sex, and 
race, and social/economic conditions, such as 
lower education levels, lower income, absence of 
social support, and language proficiency.

10.2.3  Pain Affects Cancer Survivors’ 
Quality of Life

Pain can cause distress and interfere with func-
tion and quality of life (QOL). In one study of 
cancer survivors, the presence of cancer-related 
chronic pain was associated with decreased func-
tioning in five of six scales of the European 
Organization Research Treatment Cancer QLQ- 
C30 and was associated with female sex and 
African-American ancestry [12]. In other studies, 
some groups of survivors reported worse quality 
of life, while others had QOL similar to controls. 
Possible explanations for a lack of a consistent 
association include the small fraction of survi-
vors with severe pain, use of quality of life ques-
tionnaires that may not always capture pain [13], 
and that an individual’s overall symptom burden 
may be insufficient to affect quality of life [14].

The relationship of pain to employment in 
cancer survivors remains inconclusive. Fatigue 
may be a stronger symptom predictor of employ-
ment [15], and pain severity by itself may not 
predict disability [16]. In one study of over 2000 

colorectal cancer survivors at 1 year follow-up, 
the presence of moderate to high pain interfer-
ence was significantly associated with no longer 
having a job at follow-up among previously 
employed survivors [17].

10.3  Pathophysiology of Pain 
and Management 
Approaches

There are several sources of pain or pain mecha-
nisms including pain pathways, neuropathic pain, 
nociceptive pain, bone pain, myofascial pain, and 
visceral pain. The following section provides an 
overview of these various sources of pain.

10.3.1  Pain Pathways

Pain signals, or nociceptive signals, are transmit-
ted from the periphery to the dorsal horn of the 
spinal cord and, from there, to the brain by 
ascending pathways. The role of the spinal cord 
neurons and glial cells in modulating signal trans-
mission is an area of current research. Procedural 
interventions attempt to surgically block or 
decrease transmission of nociceptive signals in 
ascending pathways. Descending pathways from 
the brain to the spinal cord can inhibit or facilitate 
pain transmission at the spinal cord level. The 
role of descending pathways as a modulator of 
pain is also an area of active research. 
Pharmacological interventions can affect either 
ascending or descending pathways. Morphine 
affects the ascending pathways by binding to mu- 
opioid receptors in the dorsal horn and activates 
the descending tracts from the locus coeruleus 
and the rostral ventral medulla that project to the 
spinal cord by binding to brainstem receptors. 
The descending tracts rely on adrenergic and 
serotonergic transmission, and activation of the 
descending adrenergic pathway by tricyclic anti-
depressants, or by serotonin-norepinephrine 
reuptake inhibitors (SNRI) such as venlafaxine or 
duloxetine, can provide analgesia. The spinal 
cord neurons and glial cells and the descending 
tracts are thought to be important in the 
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 development and maintenance of chronic pain 
conditions [18].

10.3.2  Neuropathic Pain

Neuropathic pain is defined as pain arising as a 
direct consequence of a lesion or disease affecting 
the somatosensory system either at peripheral or 
central levels [19]. Making a diagnosis with high 
probability requires history, distribution of pain in 
the territory of a nerve, a physical examination 
with positive and negative sensory findings with 
attention to allodynia and hyperalgesia, and 
appropriate diagnostic testing. An important con-
cept in neuropathic pain is central sensitization, 
whereby changes in the spinal cord lead to pro-
longation of pain transmission. The prevalence of 
neuropathic pain in cancer patients has been esti-
mated to range from 20% to 40% [20]. Three 
commonly encountered types of neuropathic 
pain  – postsurgical pain syndromes, phantom 
pain, and chemotherapy-induced peripheral neu-
ropathy (CIPN)  – are covered later in the 
chapter.

10.3.3  Nociceptive Pain

Nociceptive pain is related to tissue damage. The 
most significant comorbid nociceptive pain condi-
tion is musculoskeletal pain, a term that usually 
encompasses osteoarthritis, low back pain, rheu-
matoid arthritis, and osteoporosis [21]. Bone 
metastases and arthritic syndromes share the mech-
anisms of increased cytokines and stimulation of 
skeletal nerve growth by disease [22, 23]. Spinal 
stenosis with foraminal narrowing represents an 
important type of arthritic pain that can be con-
fused for bone metastases and epidural cord com-
pression. Patients with spinal stenosis may 
complain of back pain, radicular pain, and pain that 
is worsened by walking. Differentiating features 
are that spinal stenosis pain is relieved by lying 
down, whereas lying down increases epidural dis-
ease, and that myelopathic findings are not present 
on physical examination with spinal stenosis.

10.3.4  Muscle Pain

Muscle pain can present as tense muscles, cramps 
(brief contractions) or spasms (sustained contrac-
tions), or as myofascial pain, a form of muscle 
pain with taut bands in addition to areas of ten-
derness called trigger points. Patients with decon-
ditioning are at risk for muscle pain. Muscle pain 
may be a component of postsurgical pain syn-
dromes and low back pain.

10.3.5  Visceral Pain

Visceral pain arises from internal organs and is 
likely to be present in patients with abdominal or 
pelvic complications of cancer or its treatment. 
Visceral pain is often poorly localized and may 
be accompanied by referred pain to other parts of 
the body, symptoms such as nausea and vomit-
ing, and can sometimes be sharp from inflamma-
tion of the organ capsule [24].

10.4  Cancer Treatment-Related 
Pain

10.4.1  Surgery

Persistent post-surgical pain is pain that develops 
after surgery, duration of at least 2 months, loca-
tion in the territory of the surgery, and with exclu-
sion of other causes. During surgery, nociceptive 
stimulation leads to a barrage of C fiber impulses 
that activate the spinal cord receptors and result 
in the development of central sensitization and a 
clinical hyperalgesic state [25]. Inflammation at 
the surgical site, nerve damage, and other mecha-
nisms can also contribute to persistent postsurgi-
cal pain [26].

Chronic postsurgical pain syndromes are now 
recognized as a distinct clinical entity with an 
overall incidence that depends on the surgery 
performed [27]. In a systematic literature review, 
incidence ranged from 6 to 60%, with the highest 
rates reported for breast and thoracic surgeries 
and amputations [28].
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Amputation In a national survey of 105 survi-
vors who had undergone amputation of extrem-
ity sarcomas and soft tissue tumors, 95 reported 
pain as mild in 46 (48.4%), moderate in 32 
(33.9%), and severe in 9 (9.5%); interference 
was absent in 13 (14%), mild in 46 (49%), 
moderate in 18 (19%), and severe in 17 (18%). 
Pain was described as phantom pain or stump 
pain [29].

Phantom Pain Phantom pain is defined as pain 
referred to a surgically removed limb or a portion 
thereof [30]. Traditionally associated with limbs, 
phantom pain has been reported for resected 
internal organs such as the stomach, rectum, 
uterus, and bladder [31–33] and in patients with 
breast cancer [34]. Phantom pain should be dif-
ferentiated from stump pain (mechanical pain) 
and phantom sensations (not painful). Phantom 
pain is highly prevalent but not always severe, 
and severity may vary considerably over time 
[35]. Levels of postoperative pain and catastroph-
izing may be risk factors for phantom pain [36]. 
Worsening phantom limb pain after a period of 
stable pain should raise suspicion for a new 
malignancy [37–39].

Post-radical Neck Dissection Syndrome Post-
radical neck dissection syndrome is defined as neck 
and/or shoulder pain starting within 2 months after 
radical neck dissection. Patients complain of sharp 
or shooting pains in the ear, neck, and shoulder. 
The prevalence of this syndrome ranges from 30% 
with neck pain and 70% with shoulder pain. In one 
survey of 25 patients with this diagnosis, all had 
neuropathic pains in the distribution of the superfi-
cial cervical plexus, and 72% experienced regional 
myofascial pain [40]. In another series, 30% had 
neck pain, and 37% had shoulder pain; neuro-
pathic, myofascial, and joint pain components were 
also identified [41].

Postmastectomy Pain Syndrome (PMPS) In this 
syndrome, pain is reported immediately or soon 
after any type of breast cancer surgery including 
mastectomy or removal of a lump. Pain affects 
the anterior thorax, axilla, and/or medial upper 
arm [42]. Pain is typically described as shooting, 

aching, or burning, with allodynia and hypoes-
thesia on examination. Postmastectomy pain can 
also be experienced by women who have under-
gone only lumpectomy without axillary dissec-
tion and with sparing of the intercostobrachial 
nerve [43]. Postmastectomy pain may include a 
variety of pain syndromes, including neuropathic 
pain, phantom breast, rotator cuff dysfunction, 
and myofascial pain [44]. Pain in the mastectomy 
site that progresses or has atypical features should 
lead to assessment for infection or tumor recur-
rence [45].

Estimates of the prevalence of PMPS range 
from 20% to 50%. In one study of 134 breast 
cancer survivors, 48% of the total sample 
reported pain, and 27% reported postmastec-
tomy pain. Patients who had undergone lumpec-
tomy and radiation were as likely to report 
postmastectomy pain [46]. At 6 months out from 
surgery, in a prospective cohort of 174 patients, 
the incidence of pain syndrome was 52%. Risk 
factors included age less than 40 years and those 
who were submitted to axillary lymph node dis-
section (with more than 15 lymph nodes excised) 
[47]. At 1  year from surgery, in a prospective 
cohort of 537 patients, of 475 (88%) available 
for analysis at 1 year, the prevalence of pain was 
42%, moderate to severe pain at rest was 14%, 
and during movement was 7% [48]. In another 
group of 116 women followed for 1  year after 
surgery, the most common causes of pain were 
myofascial pain syndrome in 52 patients and 
axillary web syndrome in 56 patients. The shoul-
der girdle muscles were most commonly affected 
[49]. At 2–5 years out from surgery, in a survey 
of 833 patients, 41% reported pain, of which 
51% had mild, 41% moderate, and 8% severe 
pain. Among the women who experienced pain, 
33.8% reported symptoms and signs of neuro-
pathic pain [50].

A survey of 2000 breast cancer survivors who 
were at least 5  years from treatment indicated 
that 42% reported pain and 29% reported pain 
from cancer with common sites the breast includ-
ing shoulder, axilla, and chest. The incidence of 
pain in controls was 32% [51]. In a follow-up 
study at 9  years from surgery of 138 survivors 
who had reported pain, with responses from 113 
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(82%), 59 (52%) reported resolution of their 
postmastectomy pain syndrome. Patients with 
persistent pain had significantly decreased qual-
ity of life compared to those whose pain had 
resolved. However, for women with persistent 
PMPS, SF-36 scores had improved over time 
[52]. A study of 159 women with median 19 years 
follow- up who had received breast conserving 
surgery followed by 3-D conformal radiation 
found that 15% complained of moderate to severe 
breast pain [53]. A systematic review found that 
risk factors for persistent postsurgical pain were 
younger age, radiotherapy, axillary lymph node 
dissection, greater acute postoperative pain, and 
preoperative pain [54].

Post-thoracotomy Pain Syndrome In this syn-
drome, pain recurs or persists along a thoracot-
omy scar at least 2 months following the surgical 
procedure [55]. The prevalence varies, but it has 
been estimated that 50% of patients who undergo 
thoracotomy will have mild to moderate pain and 
5% of patients will have severe post-thoracotomy 
pain [56]. Pain at postoperative day 1 is predic-
tive of pain 1 month and 1 year after thoracotomy 
[57]. Physical examination usually shows sen-
sory abnormalities such as absence of sensation 
or allodynia. Tumor recurrence should be 
excluded if the character of the pain changes or 
becomes increasingly severe.

Lymphedema Lymphedema refers to swelling 
in an extremity and is associated with painful 
sensations of swelling, heaviness, aching, ten-
derness, and numbness. These symptoms may be 
mild and not reported to healthcare profession-
als. In one review, the incidence of lymphedema 
in breast cancer patients ranged from 6% to 30% 
[58]. In a cohort of 263 breast cancer survivors 
who had undergone axillary dissection 20 years 
prior, 128 patients (49%) reported a sensation of 
swelling, and 33 patients (13%) had severe 
lymphedema, defined as a difference in arm cir-
cumference of greater than 2  cm. While 98 
patients (77%) developed within the first 3 years 
of diagnosis, onset could occur up to 17  years 
later [59]. The incidence of lymphedema may 

decrease in the future as axillary dissections 
become more limited and radiation techniques 
advance. In a telephone survey of 148 breast 
cancer survivors, 15% reported moderate to 
severe pain, and pain severity and swelling 
explained 25% of the variance in arm function 
[60]. Pain from lymphedema is also associated 
with significant psychological distress [61, 62]. 
In addition to upper arm lymphedema, as 
reported in breast cancer survivors, lower limb 
lymphedema must also be considered.

In a survey of 487 women who had been 
treated for gynecologic malignancies, a diagnosis 
of lower limb lymphedema was made in 89 
(18%). Of the 89 with lymphedema, 82 were 
interviewed. Forty-nine patients (60%) experi-
enced pain and 13 (27%) more than one type of 
pain. Other descriptions included a feeling of 
fullness, an ache, tightness, sharp pain, and throb-
bing sensations. Symptoms were generally man-
aged with compression garments, physical 
therapy, and changes in clothing, information 
received, and changes in body image [63]. 
Another survey of 802 gynecologic cancer survi-
vors found that 10% had been diagnosed with 
lymphedema and an additional 15% had unre-
ported symptomatic leg swelling [64].

10.4.2  Radiation

The hallmarks of long-term radiation toxicity are 
fibrosis, atrophy, and telangiectasias. While 
molecular mechanisms are incompletely charac-
terized, damage to the normal tissue and micro-
vasculature leads to repair processes that persist 
over time, sometimes decades. Muscle fibrosis 
and demyelinization of nerve fibers as a long- 
term complication may also be important in the 
development of radiation-related pain syndromes 
Table 10.3. Pain can generally result from effects 
of radiation on neural tissue, muscle, vasculature, 
or entrapment of nerves by fibrosis. With 
improvements and new radiation techniques, the 
spectrum of radiation-related pain syndromes 
may change in the future.
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Neck Syndromes Hodgkin’s lymphoma survi-
vors who have received mantle field radiation 
may develop weakness of neck extensor muscles, 
experience difficulty maintaining neck posture, 
and experience secondary neck pain; shoulder 
girdle muscles may also be affected [65].

Cervical dystonia, also known as spastic torticol-
lis, is seen in patients who have received radia-
tion for head and neck cancers and for brain 
tumors [66]. In one survey, two thirds of patients 
with cervical dystonia reported chronic pain in 
the neck or upper back, with involvement of the 
ipsilateral head and arm [67].The term radiation 
fibrosis syndrome has been proposed to encom-
pass symptoms that result from radiation of the 
neck in patients with head and neck cancer or 
Hodgkin’s lymphoma [65].

Brachial Plexopathy This condition has been 
seen more frequently in patients with breast can-
cer and in some patients with lung cancer and 
Hodgkin’s lymphoma. Risk factors for plexopa-
thy in breast cancer patients include higher doses 
of radiation, radiation technique, and administra-
tion of chemotherapy. A key feature of this com-
plication is delayed onset. In one study, patients 
presented with symptoms at a median of 1.5 years 
after treatment with a range of 3  months to 
14 years; pain was the first symptom in 29% of 
the patients [68]. In one larger study of 150 
patients, long-term effects and onset of symp-
toms presented at 30 years after radiation [69]. In 
another study of women who had received radia-
tion to the supraclavicular lymph nodes, median 
time to onset of brachial plexopathy was 
88  months, and the incidence did not decrease 
over time [70].

Patients complain of causalgia and weakness 
in the arm and shoulder, followed by chronic pain 
and progressive weakness. Milder forms may 
resolve spontaneously, but for many patients, 
pain is chronic and severe and may be accompa-
nied by motor deficits. The finding of myokymia 
on EMG studies may help in making a diagnosis 
of radiation-induced brachial plexopathy [71]. 
The syndrome may be difficult to distinguish 

from recurrent tumor or radiation-induced malig-
nancy. MRI with contrast is the recommended 
modality for imaging; PET-CT scans can identify 
extent of tumor involvement and help with distin-
guishing radiation plexopathy from tumor 
plexopathy but only provide limited imaging of 
the plexus [72].

Radiation Enteritis Radiation enteritis, or diar-
rhea in patients who received radiation to the pel-
vis, can occur along with up to 23 other lower 
gastrointestinal symptoms. Approximately 40% 
of patients experience moderate or severe pain in 
the abdomen, back, rectal, perianal, or anal areas; 
diagnoses include small intestinal bacterial over-
growth and bile acid malabsorption [73]. Patients 
may try to manage on their own and often wait a 
long time before bringing this symptom up with 
physicians [74]. Radiation enteritis may com-
prise a number of different gastroenterological 
diagnoses that can be evaluated with an algorithm 
[75].

Radiation Pelvic Disease The term radiation 
pelvic disease has been used to denote problems 
encountered by patients with colon, rectal, uro-
logic, and gynecologic cancers that have received 
pelvic radiation as part of their cancer treatment. 
The spectrum of symptoms can include the gas-
trointestinal and urologic tracts and lower 
extremity lymphedema. In one survey of 616 
survivors of gynecologic cancers treated with 
radiation at a median of 7.6 years, compared to 
344 controls, survivors had an increased risk of 
pain in the pubic bone (RR 10.3, 95% CI 4.0–
26.7), dyspareunia (RR 3.7, 95% CI 2.4–5.7), 
lower abdominal pain, and multiple other symp-
toms [76].

Sacral insufficiency fractures can present as 
low back, buttock, groin, or hip pain in patients 
who received pelvic radiation or chemotherapy 
with radiation. Usually associated with cervical 
cancers, fractures have also been reported in 
patients with anal cancer [77], prostate cancer 
[78], rectal cancer [79], and chordomas [80]. 
Risk factors are age greater than 50  years, 
female sex, and lower body mass index. Time of 
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onset ranges from 2 months to 8 years after radi-
ation with a median incidence occurring at 
6–20 months [81]. Where the diagnosis is made 
on the basis of radiographic chart review, 
approximately half of patients are symptomatic. 
Median duration of pain in one report was 
22 months [80].

Diagnosis is usually made by computed 
tomography. Additional fractures may also be 
found [82]. Sacral insufficiency fractures have a 
mildly elevated standardized uptake values 
(SUV) on PET scans and may be mistaken for 
metastases [83].

Radiation Lumbosacral Plexopathy Lumbosacral 
plexopathy has been reported in patients who 
received radiation for prostate, testicular, or 
gynecological cancer. The median time to onset 
of symptoms is 5 years [84]. Patients with radia-
tion lumbosacral plexopathy may present with 
bilateral weakness followed by mild to moderate 
pain, whereas patients with tumor recurrence 
may present first with unilateral, often severe 
pain followed by weakness [85, 86]. The differ-
ential diagnosis must include the recurrence of 
cancer.

Osteoradionecrosis Osteoradionecrosis results 
from radiation effects on the blood vessels and 
presents as exposed nonhealing bone in a radi-
ated area. Osteoradionecrosis of the mandible is 
most well known; other sites include the tempo-
ral bone [87], cervical spine [88], and pelvis [89] 
with presentation years later. Prevalence in head 
and neck cancer patients varies from 5 to 7% 
regardless of treatment modality. Risk factors 
include radiation dose greater than 6000 cGy and 
poor dentition [90]. It is recognized as a painful 
condition.

10.4.3  Chemotherapy

Chemotherapy-induced peripheral neuropathy 
(CIPN) is a common adverse effect of multiple 
chemotherapy agents and can have significant 
long-term impact [91, 92]. Initial symptoms are 

sensory including paresthesia (numbness and tin-
gling) and dysesthesia (burning, shooting, throb-
bing, stabbing sensations), in a stocking and 
glove distribution, and can progress to a chronic 
neuropathy. Additional symptoms described 
include dropping items, gait impairment, ortho-
static symptoms, and falls [93, 94]. Some agents 
(vincristine) can lead to autonomic neuropathy. 
For taxanes and oxaliplatin, an acute pain syn-
drome can predispose to a chronic pain syn-
drome. These symptoms can impair a patient’s 
ability to complete activities of daily living, cause 
severe debility, and interfere with ability to com-
plete treatments. The use of combination regi-
mens in diseases such as breast cancer, head and 
neck cancer, lung cancer, and multiple myeloma 
is accompanied by higher rates of CIPN. 
Symptoms are sometimes reversible but can per-
sist for years and even worsen over time, a phe-
nomenon called coasting. Chemotherapy agents 
associated with CIPN include cisplatin, oxalipla-
tin, taxanes, vincristine, bortezomib, and thalido-
mide [95].

The biological basis for the development of 
peripheral neuropathy is puzzling as nerves are 
not cells that routinely divide. Current lines of 
study include examining the effect of chemother-
apy agents on mitochondrial DNA, important in 
transport of substances in a peripheral nerve, and 
of damage from inflammation secondary to che-
motherapy [96]. Pharmacogenetic studies are 
under way to identify the association of various 
single nucleotide polymorphisms with the devel-
opment of CIPN [97]; one study found that 
genetically determined African-American ances-
try itself was a risk factor for taxane-induced 
neuropathy [98].

10.4.4  Hormonal Therapy

Steroids Osteonecrosis is seen in survivors of 
childhood acute lymphoblastic leukemia, typi-
cally 2 years post-diagnosis, with increased risk 
among those who received bone marrow trans-
plants and patients who are older than 10 years 
at diagnosis. Multiple joints may be affected, 
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with the most common sites being the hip and 
knee, followed by the shoulder and ankle [99]. 
Diagnosis is made using magnetic resonance 
imaging. In a survey of 943 survivors of child-
hood leukemia evaluated with the SF-36, 
patients with symptomatic osteonecrosis had 
markedly lower scores for general health, physi-
cal functioning, and bodily pain [100]. In an 
analysis of 1409 children with ALL on 
Children’s Cancer Group protocol CCG-1882, 
symptomatic osteonecrosis had been diagnosed 
in 111 (9%) at 3  years. Pain required opioid 
analgesics in 50 (47%), and 46 (44%) of patients 
were restricted to wheelchair or bed rest. 
Symptoms were ongoing in 83% of patients, 
and orthopedic procedures had been performed 
in 27 patients with an additional 23 procedures 
planned [101].

Aromatase Inhibitor Musculoskeletal Syndrome  
Aromatase inhibitor (AI) musculoskeletal syn-
drome refers to joint pain and/or stiffness, low 
back pain, or myalgias that develop after starting 
treatment with aromatase inhibitors. Typically 
occurring within the first 6 weeks of treatment, 
symptoms may develop up to 1 year later [102]. 
When severe, this syndrome is associated with 
discontinuation of aromatase inhibitors by 
patients. In the ELPH study, 156 (32%) of 
patients had discontinued AI therapy at 
24 months, with 24% because of musculoskeletal 
toxicity [103]. The etiology of these symptoms is 
unclear. Current investigations have examined 
the role of cytokines, and pharmacogenetics 
approaches to obtain clues [104–106].

Atrophic Vaginitis Estrogen deprivation can con-
tribute to the onset of atrophic vaginitis or worsen 
existing symptoms. Associated genitourinary 
symptoms include vaginal dryness, dyspareunia, 
itching, burning, soreness, and discharge [107].

Fractures Both estrogen deprivation therapy 
(breast cancer) [108] and androgen deprivation 
therapy (prostate cancer) are associated with the 
development of osteopenia and an increased risk 
for fractures [109].

10.4.5  Stem Cell Transplantation

In a survey of 454 long-term adult onset survi-
vors of stem cell transplantation, survivors were 
more likely to experience musculoskeletal pains 
and joint problems than controls [110]. Patients 
with ongoing active chronic graft vs. host disease 
(GHVD) are likely to be symptomatic. In a sur-
vey of 584 survivors more than 2 years out from 
transplant, those with active GHVD were more 
likely to experience pain with an odds ratio of 4.2 
(95% CI 2.4–7.1) with a prevalence of 40% 
[111]. The most frequent sites of pain are the 
skin, mouth (ulcers) [112], eyes (painful dry eyes 
from ocular GVHD [113]), and mucosa (vagina, 
glans penis). The presence of chronic pain and 
patient reported severity of current GHVD were 
independent predictors of depression and fatigue 
in allogeneic transplant recipients [114].

10.4.6  Medication-Related 
Osteonecrosis of the Jaw

Osteonecrosis of the jaw was originally reported 
with intravenous bisphosphonates and deno-
sumab. It is now also associated with oral 
bisphosphonates and with tyrosine kinase inhibi-
tors (sunitinib, sorafenib), mTor inhibitors (siro-
limus), and a monoclonal antibody to the vascular 
endothelial growth factor receptor (bevaci-
zumab). Overall risk varies between 0.1% and 
7% depending on the agent. Tooth extractions 
and dental procedures are risk factors for devel-
oping osteonecrosis of the jaw [115].

10.5  Pain Assessment 
and Management

It is important for the clinician to make certain 
that the patient receive a comprehensive pain 
assessment either within the initial visit and gen-
erate a referral to a pain specialist for more 
 complex cases. Table 10.1 provides a quick sum-
mary of various pain symptoms commonly expe-
rienced by survivors by primary cancer sites.
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10.5.1  Barriers to Assessment

Both the National Comprehensive Care Network 
and the American Society of Clinical Oncology 
recommend assessment for pain at every visit; 
however the comprehensive assessment of pain 
can vary from a simple visual analogue assess-
ment of pain severity or numerical rating, to more 
extensive assessment. The importance of assess-
ing pain is highlighted by an analysis from the 
American Cancer Society, in which 5165 of 9170 
(56%) survivors at 2, 5, and 10 years out reported 
pain from cancer or its treatment. Of these, 4707 
completed questionnaires that asked respondents 
if they had encountered common patient-level, 
provider-level, and system-level barriers to pain 
management, and 75% of all survivors indicated 
at least one barrier. The most common patient- 
level barriers were reported as “not considering 
pain bad enough to seek treatment” (37%) and 
“preferring not to treat pain with medicine” 
(37%). The most common provider-level barrier 
was the “doctor not asking about pain” (16%) 
[120]. Underestimation of patient symptoms in 
cancer patients by providers is well documented 
[121, 122] and represents another important bar-
rier. Reasons for this underestimation include 
patient perceptions of communication with phy-
sicians [123], differing perceptions of what con-
stitutes symptom severity, and clinic time 
available for symptom assessment. This limited 
communication leads to less optimal symptom 
assessment and management.

10.5.2  Pain Assessment

Pain assessment includes assignment, where pos-
sible, of an underlying pain physiology and pain 
diagnosis. When evaluating pain in cancer survi-
vors, a differential diagnosis includes:

• Pain resulting from damage caused by the 
original tumor.

Table 10.1 Examples of pain symptoms and syndromes 
by cancer primary site

Primary site Pain syndrome
Brain [116] Headache
Head neck Neck and shoulder pain – myofascial, 

radiation fibrosis
Post-radical neck dissection pain 
syndrome
Chemotherapy-induced peripheral 
neuropathy (taxanes and cisplatinum)

Thyroid [117] Cramps and arthralgias
Breast Phantom breast

Postmastectomy pain
Lymphedema
Shoulder and arm dysfunction
Joint pains and stiffness (aromatase 
inhibitor)
Atrophic vaginitis/ dyspareunia
Chemotherapy-induced peripheral 
neuropathy (taxanes)

Lung Post-thoracotomy pain syndrome
Liver Chronic pain from liver lesions

Post embolization pain
Colorectal Proctitis

Pain and numbness in hands and feet 
(oxaliplatin chemotherapy)
Pain due to adhesions

Anal [76, 
118, 119]

Perianal paresthesia
Phantom anus
Radiation proctitis

Germ cell 
tumor

Peripheral neuropathy – cisplatin
Raynaud’s syndrome

Prostate 
cancer

Bone pain (compression fractures)
Pelvic symptoms from radiation

GYN Tumors 
[76]

Chemotherapy peripheral neuropathy 
(platinum/taxanes)
Lymphedema legs
Dyspareunia; genital pain
Painful bowel movements – radiation 
enteritis
Pelvic bone pain

Childhood 
leukemia

Peripheral neuropathy
Long bone/joint pain

Multiple 
myeloma

Peripheral neuropathy 
(chemotherapy – bortezomib, 
thalidomide)
Painful neuropathy (myeloma)
Bone pain (compression fractures)

Sarcoma Phantom pain
Stump pain
Pain interference
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• Pain from treatment-related toxicity (e.g., sur-
gery, radiation, chemotherapy) or other proce-
dures. In the case of radiation therapy, pain as 
a manifestation of delayed toxicity may pres-
ent years to decades later.

• Pain from malignancy – a new malignancy or 
relapse of primary cancer.

• Pain from new nonmalignant disease.
• Pain from comorbid non-cancer conditions 

(other chronic pain).

Additional information gathered during a pain 
assessment might include:
 (a) The presence of additional symptoms – The 

recognition that cancer patients and cancer 
survivors have multiple symptoms has led to 
the development of multiple symptom 
assessment [124]. Identification of groups of 
symptoms could simplify assessment and 
possibly identify common etiologies and 
treatment strategies [125]. When asking 
about pain in cancer survivors, it may be 
helpful to ask about concurrent fatigue, dif-
ficulty sleeping, and depression/mood. It is 
important to highlight that a diagnosis of 
depression should not be made in the pres-
ence of severe unrelieved pain.

 (b) Patient perceptions of pain severity, distress, 
interference, and pain relief from interven-
tions renumber the other comments.

 (c) Ability to function physically and during the 
day and perceived ability to get involved in 
activities despite pain.

 (d) Psychological assessment for catastrophiz-
ing, for self-efficacy, and for interest in self- 
management approaches to pain.

 (e) Presence of comorbidities that may affect pain 
assessment. Modifiable conditions can include 
other painful conditions (e.g., arthritis), men-
tal health disorders, tobacco and alcohol use, 
obesity, and nutritional status [126].

 (f) Family and social support networks.
 (g) Previous experiences with pain and pain 

medications.
 (h) Physical examination findings regarding the 

site(s) of pain, with attention to localized ten-

derness, sensory abnormalities such as allo-
dynia and hyperalgesia, and decreased 
mobility. Allodynia refers to a non-painful 
stimulus being perceived as painful.

10.6  Pain Management 
Approaches

10.6.1  Barriers to Pain Management 
for Cancer Survivors

A common barrier to effective management of 
pain among cancer survivors is the lack of clearly 
identifying who is responsible for managing pain 
in cancer survivors. Issues include transition of 
patients between oncologists and primary care 
providers, changes necessitated by changes in the 
patient’s status, and differences in practice and 
prescribing patterns.

An analysis from the American Cancer Society 
found as well as the patient and provider-level bar-
riers mentioned under assessment indicated that 
the most common system-level barrier was “health 
insurance not paying for pain medications.” 
Patients from minority groups, with less education, 
more comorbidities, older age, and concurrent anx-
iety or depression, were significantly more likely to 
encounter barriers to pain management [120].

10.6.2  Biopsychosocial Approach

The biopsychosocial model recognizes that in 
addition to biomedical care, social and psycho-
logical factors can affect pain and outcomes of 
pain management. There is general agreement 
that management of chronic pain should follow a 
biopsychosocial model of pain (Fig. 10.1). In this 
treatment approach, there are five components – 
psychological assessment and acceptance com-
mitment therapy, graded exercise program, 
nutritional program for weight loss if needed, 
pharmacological therapy, and social support 
[127–129]. This multimodal approach is an 
important component of the National Pain 

10 Pain



178

Strategy in the United States for chronic pain 
[130]; however, more research is needed [131].

10.6.3  Education and 
Communication

After completing a pain evaluation and making a 
tentative pain diagnosis, the provider should edu-
cate the patient and family about the diagnosis 
and goals of care. Formulation with the patient of 
treatment goals may include consideration of the 
pain severity, pain interference, pain relief, func-
tion, previous pain treatments, meaning of pain, 
and patient comorbidities. For patients with 
severe pain, goals may be to make pain bearable, 
enable mobility and important daily activities, 
and/or to enable sleep. Depending on the out-
come of the discussion, the patient and care pro-
vider may select sequential trials of treatments, 
progressing from non-pharmacologic to pharma-
cologic approaches.

In general, educating patients about pain and 
engaging them in pain self-management are other 
important components of the National Pain 

Strategy. Goals of education include increasing 
patient self -efficacy, motivation, and adherence 
[132]. Pain education can reduce pain in cancer 
patients and is an area of active research [133]. 
Helpful physician skills include empathic com-
munication, open-ended questions, coaching, and 
identifying and addressing patient’s specific 
needs and concerns and barriers [134]. Patient 
education should be tailored to individual needs, 
enable patients and caregivers, and include 
assessment of social and cultural barriers. 
Communication with family and other healthcare 
providers who may be involved may contribute to 
a more complete understanding of the clinical 
issues related to pain control and enhance care 
coordination [135].

10.6.4  Multidisciplinary/
Interprofessional 
Management

Depending on the patient’s needs and locally 
available resources, the care provider ideally may 
assemble a multidisciplinary team or develop a 
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Fig. 10.1 Biopsychosocial 
factors that contribute to 
pain in cancer survivors
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cadre of referral sources. The potential roles of 
members of this team are described below. Many 
of these providers can offer non-pharmacologic 
interventions.

Nursing professionals are uniquely positioned 
on the front lines of most healthcare settings and 
specialties to be the first clinician assessing a 
patient’s symptoms. Therefore, nurses through-
out primary, secondary, and tertiary care settings 
have the opportunity to identify pain syndromes 
earlier and provide support and solutions to 
restore cancer survivors to optimal functional 
levels [136]. Nurses overcome factors that con-
tribute to underreporting and undertreatment of 
pain in cancer survivors. They can also facilitate 
the care of cancer survivors and their families by 
assisting in coordination and communication 
between patients, oncologists, primary care pro-
viders, and other healthcare professionals to pro-
mote improved quality of life and function [137]. 
Nurses provide compassion and increase thera-
peutic effectiveness of pain relief interventions 
by bearing witness through skills including but 
not limited to unfettered observation, deep listen-
ing, and constructive feedback [138]. Advance 
practice nurses may perform initial evaluations 
and manage pain.

Specialists in physical and rehabilitation medi-
cine may be considered where there are problems 
with pain, mobility, or function. Evidence is 
increasing for the physical medicine interventions 
in postsurgical and postradiation pain syndromes 
characterized by stiffness, decreased function, and 
pain (presented elsewhere in this chapter). Patients 
with myofascial syndromes and bone pain may 
also benefit from physical medicine assessment. 
Overcoming these barriers may help with increas-
ing physical activity in the long term for survivors, 
as well as finding employment [139].

Psychologists may be helpful for patients 
expressing distress about pain or distress in gen-
eral. Evidence is increasing that psychological 
and psychosocial interventions have modest size 
effects in patients with cancer pain [140] and for 
cancer survivors with pain [141, 142]. Specific 
psychological conditions that may affect the suc-
cess of pain management include catastrophizing 

[143], lack of self- efficacy, and cancer-related 
PTSD [144]. Pain catastrophizing is addressed 
with cognitive behavioral therapy. Self-efficacy 
is a sense of confidence in dealing with specific 
situations and may be important in reducing dis-
tress and improving quality of life [145–147]. 
Self-efficacy of the caregivers can also contribute 
to better communication and management of 
pain at home. Hypnosis is the application of men-
tal imaging approaches for pain relief and can be 
effective in different pain syndromes [148, 149].

Social workers can provide psychoeducation 
and crisis intervention, assess patient’s and fam-
ily members’ strengths and competencies to help 
restore a sense of control and direction, and 
explore perceptions of symptoms from the 
patient’s and family’s perspectives [150]. Social 
workers assess the “patient within their environ-
ment”, which includes the family, cultural, social 
and interpersonal aspects of pain and other symp-
toms. They may also assist patients to find social 
support networks and other resources for needed 
services; reimbursement may not routinely be 
available for psychosocial and other approaches 
to managing pain.

Pain physicians can be helpful in patients with 
multiple pain problems, intractable pain, or 
where multiple medications and approaches are 
necessary. Interventional specialists can be help-
ful in determining which patients might benefit 
from procedures such as dorsal column stimula-
tion, epidural analgesia, and kyphoplasty.

Integrative therapy includes a wide range of 
approaches, including massage, aromatherapy, 
imagery, complementary medical approaches, 
and mind-body interventions [151]. There is an 
emerging body of evidence that some integrative 
approaches, such as mind-body approaches [152, 
153] and acupuncture [154], can reduce symp-
toms in cancer survivors, especially fatigue.

10.7  Guidelines

Recently, guidelines for pain evaluation and man-
agement in cancer survivors have been published 
and provide helpful recommendations and are 
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summarized below. Until there is a strong evi-
dence base for cancer survivor specific pain eval-
uation and management, these guidelines provide 
helpful recommendations.

10.7.1  The National Comprehensive 
Cancer Network (NCCN)

The NCCN Survivorship Panel provides recom-
mendations for the management of eight catego-
ries of cancer pain syndromes, neuropathic pain, 
chronic postoperative pain, myalgias/arthralgias, 
skeletal pain, myofascial pain, gastrointestinal/
urinary/pelvic pain, lymphedema, and postradia-
tion pain, in a convenient flowchart format, 
accompanied by a concise discussion [155].

10.7.2  American Society of Clinical 
Oncology (ASCO)

The ASCO guidelines provide a set of principles, 
a comprehensive evidence review and assessment 
of complexities in managing chronic pain in can-
cer survivors, and discussion of the risks and ben-
efits of opioid therapy [156]. The guideline 
critically reviews available information with 
evidence- level rankings, and the discussion 
stresses that pain in cancer survivors is a new area 
and the need for a better evidence base for all 
aspects of pain in cancer survivors. The recom-
mendations are summarized in Table 10.6.

10.8  Pharmacological 
Management

Treatment options are usually derived from 
what is known about pain syndromes in non-
cancer patients or in patients with advanced 
cancer. Treatments do work in some patients, 
but at this time for the most part, we cannot 
predict which treatment will be successful for a 
given patient. With individual variability among 
patients, sequential trials are reasonable. 

Participation in clinical trials, if available, 
should be encouraged.

10.8.1  Adjuvant Analgesics

Adjuvant analgesics are non-opioid medications 
that provide analgesia and include acetamino-
phen and nonsteroidal anti-inflammatory agents 
(NSAIDs) which may be helpful for treating 
musculoskeletal pain. Additional agents include 
tricyclic antidepressants, gabapentinoids, anti-
epileptic drugs, and serotonin-norepinephrine 
reuptake inhibitors that may alleviate neuro-
pathic pain and calcitonin for bone pain. Topical 
analgesics include topical NSAIDs, capsaicin, 
and lidocaine preparations [157, 158].

10.8.2  Opioids

While opioids are the first-line treatment for 
patients with moderate to severe cancer pain, their 
use in long-term pain management of chronic pain 
is questioned because of the lack of long-term 
data and concerns about side effects and diver-
sion. In response to increasing opioid death rates 
from opioid overdoses, the Centers for Disease 
Control guidelines were written for patients with 
chronic pain who do not have ongoing active can-
cer or are receiving palliative care management 
[159]. The American Society of Clinical Oncology 
has presented a policy statement on protecting 
access to opioids for patients with cancer- related 
pain. The policy reviews current safe prescribing 
practices, the importance of more research to pro-
vide a better evidence base, and access to pain 
medications for patients with pain [160]. In a ret-
rospective case-control cohort study of cancer sur-
vivors more than 5 years after diagnosis, opioid 
prescription rates for cancer patients aged 18–64 
Yrs were greater than the general population, with 
an OR of 1.22 (95% CI 1.11–1.34), including at 
10 years after diagnosis. As this was a pharmacy 
database analysis, no information on pain diagno-
ses or epidemiology was available [161].
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Risk management and safe prescribing are 
thoroughly reviewed in the ASCO guidelines. 
Further information on risk assessment related 
to using opioids includes evaluating for medical 
conditions such as sleep-disordered breathing, 
mental conditions, chemical coping, risk strati-
fication, assessment for drug-related behaviors 
and aberrant behaviors, plans for response to 
aberrant behaviors, and communication and 
documentation [162].

Where a decision is made that opioids should 
be prescribed, it is critical that providers docu-
ment pain assessments, pain diagnoses/syn-
dromes, pain relief, effect of analgesics on 
function and mood (and constipation), and the 
prescriptions written on that encounter.

10.8.3  Cannabis

There is great interest in cannabinoids for pain 
management. However, the evidence to date is 
weak, and no recommendations can be made 
[163, 164]. Physicians should follow relevant 
regulations regarding the use of cannabis, which 
at this time of writing was legal in 29 states and 
the District of Columbia and was illegal at the 
Federal level [165].

10.9  Pain Management: 
Pathophysiologic Categories

10.9.1  Neuropathic Pain

In a recent systematic review of treatments for 
neuropathic pain in general, first-line treatment 
recommendations were made for tricyclic anti-
depressants, serotonin-noradrenaline reuptake 
inhibitors, pregabalin, and gabapentin; second 
line for lidocaine patches, capsaicin high- 
concentration patches, and tramadol; and third 
line for strong opioids and botulinum toxin A 
[166]. In a systematic review of medications for 
cancer neuropathic pain, opioids provided pain 
relief in 95% of patients [167]. Topical prepara-
tions of lidocaine, such as the lidocaine 5% 
patch, have also been effective in patients with 

peripheral neuropathy and postherpetic neural-
gia [157].

10.9.2 Musculoskeletal Pain

Treatment of musculoskeletal pain is interdisci-
plinary, including exercise, massage, and 
NSAIDs, and can include invasive procedures 
such as radiofrequency denervation and steroid 
injections. For patients with spinal stenosis, epi-
dural steroid injections can provide significant 
relief. Persistent pain from vertebral body col-
lapse is another significant problem. One study 
reports patients with skeletal-related events 
from prostate cancer were reported to require 
more opioid analgesics for more than 6 months 
after the event [168]. Evidence supports kypho-
plasty for patients with vertebral bone collapse 
[169], and whether a patient may benefit from 
this intervention should be discussed with a 
physician who does these procedures. Muscle 
pain does not respond well to opioids but 
improves with physical therapy, therapeutic 
exercise, muscle relaxants, antispastic agents, 
and injections into the trigger points [170, 171].

10.10  Pain Management: Surgical 
Pain Syndromes

10.10.1  Postsurgical Pain

There have been few randomized clinical treat-
ment trials. In one trial, 99 patients with neuro-
pathic pain resulting from mastectomy, 
thoracotomy, or nephrectomy were randomized 
to capsaicin [0.075%] for 8 weeks followed by 
placebo or placebo followed by capsaicin. The 
study cream was placed over the painful area. 
The patients who started with capsaicin had more 
skin burning but subsequently reported pain 
reduction of 53% compared to 17% in patients 
who did not get capsaicin [172]. Emphasis has 
been placed on preventive measures such as peri-
operative gabapentin, surgical technique, and 
minimizing the severity of postoperative pain 
[173]. Many patients pursue non-pharmacologic 
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measures for pain relief; however, trials of anal-
gesics and multimodality therapy may also be 
necessary to control postsurgical pain syndromes 
(Tables 10.2, 10.3, 10.4, and 10.5).

10.10.2  Phantom Pain

Data are limited on the appropriate management 
of patients with phantom pain. A large variety of 
treatments have been studied in small numbers of 
patients with few findings [175]. Phantom pain 
has both peripheral and central nervous system 
components. There has been much interest in 
nonmedical approaches such as transcutaneous 
electrical nerve stimulation (TENS), hypnosis, 
and acupuncture with limited data. The use of 
mirrors can induce analgesia in the phantom 
limb [176]. Regarding pharmacologic treat-
ments, small randomized clinical trials have 
found analgesic effects for morphine 70  mg to 
200  mg orally [177] and gabapentin for up to 
2400 mg daily at 6 weeks [178]. A small cross-
over trial found that dextromethorphan 60 or 
90 mg orally twice a day decreased pain intensity 
by greater than 50% [179]. Ketamine boluses 
increased pressure pain thresholds and reduced 
windup pain [180]. A randomized trial of ami-
triptyline up to 125 mg daily did not show any 
effect [181]. Other approaches include anecdotal 
evidence for the SNRI inhibitor milnacipran 
[182]. The overall effectiveness of pharmaco-
logic interventions was considered unclear in a 

Table 10.2 Common surgery-related pain syndromes

Syndrome Cancer Comments Management approaches
Amputation Extremity sarcoma Pain in stump Prosthetic fit

Phantom pain Analgesics
Interference with function Physical therapy

Radical neck 
dissection

Head and neck cancer Pain can be felt in the neck, shoulder, 
and arm

Physical therapy
Analgesics
Acupuncture

Postmastectomy 
pain

Breast cancer Pain felt in the breast followed by the 
axilla, arm, shoulder, fingers/ feet, and 
neck [50]

Analgesics – amitriptyline, 
venlafaxine, topical analgesics
Physical therapy and 
rehabilitation

May report shooting, aching, and 
burning pain and demonstrate 
allodynia
Limited use of the arm Physical therapy and 

rehabilitation
Post-thoracotomy 
pain

Lung cancer Shooting or burning pain can be 
exacerbated by movement

Analgesics

Lymphedema Breast cancer Upper extremity Multimodal/complete 
decongestive therapy

GYN cancer, GU, 
pelvic malignancies

Lower extremity Multimodal/complete 
decongestive therapy

Adapted from Sect. 10.4.1

Table 10.3 Common radiation-related pain syndromes

Syndrome Description
Management 
approaches

Cervical 
dystonia

Head and neck patients Physical 
therapy

Brachial 
plexopathy

Pain and weakness in 
the arm and shoulder 
that may progress

Analgesics

Radiation 
enteritis

Diarrhea Gastrointestinal 
workup

Pain may be 
experienced in 
abdominal, back, 
rectal, perianal, and 
anal areas

Pelvic 
syndrome

Lower abdominal pain Analgesics
Dyspareunia Topical 

lidocaine
Lower extremity 
lymphedema

Decongestive 
therapy

Pelvic insufficiency 
fractures

Rest, analgesics

Lumbosacral 
plexopathy

Pelvic and leg pain, 
sometimes with 
weakness

Analgesics

Adapted from Sect. 10.4.2
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recent Cochrane review [183], and the best evi-
dence pertains to perioperative management of 
phantom pain [184].

10.10.3  Post-radical Neck Dissection 
Pain

Carbamazepine has been recommended because 
of its effectiveness in a related condition, trigemi-

nal neuralgia. A pilot trial of botulinum toxin A 
in 16 patients decreased pain severity [185]. 
Randomized clinical trials of exercise [186, 187] 
and acupuncture [188, 189] have reported 
decreased pain, and these interventions merit fur-
ther study.

10.10.4  Postmastectomy Pain 
Syndrome

There have been few trials related to treatment 
of PMPS [190]. Amitriptyline in a dose range of 
20 to 100  mg was found to be effective in a 
small randomized crossover trial [191]. In 
another small randomized crossover study of 13 
patients, venlafaxine titrated from 18.75 mg to 
75  mg daily produced greater pain relief than 
placebo, although average pain was the same 
[192]. Topical capsaicin at strength of 0.025% 
has been effective in small single-arm trials 
[193, 194].

Table 10.4 Common chemotherapy-related pain syndromes

Syndrome
Cancer primary 
sites Description Management

Chemotherapy-induced 
peripheral neuropathy

Numbness and tingling 
in hands and feet

ASCO statement 
[219]

Vincristine Acute leukemia, 
lymphoma

Sensory, motor, and 
autonomic neuropathy

Oxaliplatin GI Cold sensitivity in the 
hands, feet, and upper 
airway

Bortezomib Myeloma
Imids (thalidomide) Myeloma
Taxanes Head neck, 

breast, ovary
Steroids Hematologic 

malignancies
Osteonecrosis

Shingles Adjuvant and 
topical analgesics

Hormonal therapy Aromatase inhibitors/
estrogen deprivation

Breast cancer Arthalgias and painful 
stiffness

Physical therapy

Osteopenia/fractures Monitoring
Atrophic vaginitis
Dyspareunia Topical lidocaine

Androgen deprivation Prostate cancer Osteopenia/fractures Monitoring
Bisphosphonates, 
denosumab

Osteonecrosis of jaw

Adapted from Sect. 10.4.3

Table 10.5 Bone marrow transplantation chronic graft 
versus host disease-related pain syndromes

Site
Painful 
manifestation Comments

Skin Ulcerations, 
fibrosis

No specific guidelines for 
pain management

Eyes Dry gritty eyes Topical NSAID, serum 
containing eye drops [176]

Mouth Ulcers, dry 
mouth

No specific guidelines for 
pain management

Mucosal 
surfaces

Vagina, glans 
penis

No specific guidelines for 
pain management

Adapted from Sect. 10.4.5
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10.10.5  Post-thoracotomy Pain 
Syndrome

Earlier reviews found little evidence for effective 
interventions [195]. Capsaicin was effective in a 
trial for surgical neuropathic pain (described 
above) [172], and topiramate was active in a 
small series of patients [196]. This remains a 
 difficult problem [197]. One group compared 
transdermal nitroglycerin to transdermal nitro-
glycerin 5 mg/day with etodolac in an open label 
trial in patients with etodolac insensitive pain. An 

improvement in VAS pain severity, breakthrough 
pain, and sleep efficiency was observed on day 
14 of treatment [198].

10.10.6  Lymphedema

Current recommendations for management 
include complete decongestive therapy, a multi-
modal approach that includes multilayer com-
pression bandages, manual drainage, gentle 
exercise, and meticulous skin care [199]. 
Lymphedema patients have unmet educational 
and symptom management needs [64]. Analysis 
of responses by 802 persons with primary lymph-
edema found an association between self-care 
practices such as the use of compression  garments 
and exercise and being less likely to report pain 
[200].

10.11  Pain Management: 
Radiation Pain Syndromes

10.11.1  Neck Syndromes

Physical therapy is the principal intervention 
to strengthen neck muscle function and pos-
ture. Injection of botulinum toxin A can relieve 
pain from muscle cramps in cervical dystonia, 
and adjuvant analgesics such duloxetine and 
gabapentin can control neuropathic pain symp-
toms [201].

10.11.2  Brachial Plexopathy

Treatment is supportive [202]; symptomatic 
treatment for pain includes benzodiazepines for 
paresthesia, tricyclic antidepressants, and antiep-
ileptics, such as carbamazepine [203]. Quality 
data on treatment is limited. In 1 series of 33 
patients, morphine was effective and given long 
term for 17 patients, and 3 patients improved 
with chemical sympathectomy [204]. Surgical 
interventions have generally not been successful 
[205], although there have been successful case 
reports of neurolysis and dorsal root entry zone 

Table 10.6 ASCO guidelines chronic pain in cancer sur-
vivors (abbreviated summary)

1. Screening and assessment
  1.1 Screen for pain at every encounter
  1.2 Conduct a comprehensive initial pain assessment
  1.3 Be aware of cancer-related pain syndromes and 

treatments
  1.4 Consider the differential diagnosis of new onset 

pain
2. Treatment and care options
  2.1 Enhance comfort, improve function, limit 

adverse events, and ensure safety in the management 
of pain

  2.2 Engage patients, family, and caregivers
  2.3 Determine the need for other professionals and 

their roles
  2.4 Consider non-pharmacologic interventions
  2.5 Consider pharmacologic interventions – 

miscellaneous analgesics
  2.6 May prescribe topical analgesics
  2.7 Long-term steroids not recommended for pain 

control
  2.8 Assess risks of pharmacologic approaches
  2.9 Follow local regulations regarding cannabis 

products
  2.10 May prescribe a trial of opioids in carefully 

selected patients, and add non-opioid analgesics as 
clinically indicated

3. Opioids
  3.1 Assess risks and benefits of long-term opioid 

therapy
  3.2 Understand terminology regarding opioid use
  3.3 Incorporate a universal precautions approach in 

opioid prescribing
  3.4 Understand laws and regulations pertaining to 

controlled substances
  3.5 Educate the patient and family about long-term 

risks and benefits of opioid use with attention to 
storage and disposal and myths about opioids

  3.6 Taper opioids when opioids are no longer needed
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lesions in patients [206, 207]. A randomized trial 
of hyperbaric oxygen versus placebo did not 
show any difference [208]. Non-pharmacological 
methods, such as occupational therapy, can be 
helpful for patients [209].

10.11.3  Radiation Enteritis

Radiation enteritis can be treated with diet, endos-
copy, surgery, and hyperbaric oxygen [210, 211].

10.11.4  Radiation Pelvic Syndromes/
Pelvic Insufficiency Fractures

Management is usually bed rest and analgesics. 
Mobilization is necessary to prevent bedsores. 
Some patients may require hospitalization. 
Sacroplasty, conceptually similar to kyphoplasty, 
uses image-guided, percutaneous injection of sur-
gical cement into the fracture [212]. In a multi-
center study of patients with pain unresponsive to 
conventional measures, CT-guided sacroplasty 
was safe and effective with low complication rates 
[213]. A single-institution study of 25 patients 
with cancer-associated sacral insufficiency frac-
tures reported significant pain relief in 80% of 
patients [214].

10.11.5  Radiation Lumbosacral 
Plexopathy

If lumbosacral plexopathy results from recurrent 
cancer, radiation is helpful for pain control.

10.11.6  Osteoradionecrosis

Management options include analgesics, hyper-
baric oxygen, antibiotics, and, in a small number 
of patients, surgical resection of the necrotic 
bone and reconstruction [215]. A combination of 
pentoxifylline, tocopherol, and clodronate leads 
to complete resolution in all patients in a phase II 
trial [216].

10.12  Pain Management: 
Chemotherapy

10.12.1  Chemotherapy- Induced 
Peripheral Neuropathy 
(CIPN)

Despite many clinical trials, little evidence is 
available to support pharmacologic approaches 
for prevention and management of chemotherapy- 
induced peripheral neuropathy [217]. An ASCO 
clinical guideline on the basis of available evi-
dence did not recommend any pharmacologic 
approaches for prevention of chemotherapy- 
induced peripheral neuropathy and listed 12 
medications that should not be routinely offered 
(acetyl-L carnitine, amifostine, amitriptyline, 
calcium magnesium for patients receiving oxali-
platin therapy, diethyldithiocarbamate (DDTC), 

Table 10.7 ASCO Chemotherapy-induced peripheral 
neuropathy guidelines [220]

For treatment of 
CIPN, clinicians may 
offer

In the absence or alternate 
options for CIPN, clinicians 
may offer the following based 
on data supporting their efficacy 
in other neuropathic conditionsa

Duloxetine
•  60 mg daily. May 

start at 20–30 mg 
daily and increase 
to 60 mg after 
1 week as 
tolerated

•  Moderate 
recommendation

Gabapentin
•  Start at doses of 100–

300 mg/day, and titrate up to 
1200 to 3600 mg/day in 
three divided doses [166]

•  Adjust dose for renal 
dysfunction

Tricyclic antidepressants
•  Nortriptyline – start at 10 to 

20 mg bedtime and may 
titrate every 3–5 days by 
10 mg/day, max of 160 mg/
day [221]

•  Desipramine – start at 
12.5–25 mg qhs and may 
increase by 25 mg/day every 
3–7 days, max of 150 mg/
day [222]

Compounded gel
•  Baclofen 

(10 mg) + amitriptyline 
(40 mg) + ketamine (20 mg)

aAdapted from Ref. [220]. Doses are based on recommen-
dations for nonmalignant neuropathic pain syndromes
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glutathione for patients receiving paclitaxel/car-
boplatin therapy, nimodipine, Org 2766, all-trans 
retinoic acid, rhuLIF, Vitamin E, and venlafax-
ine). The use of duloxetine, a serotonin- 
norepinephrine reuptake inhibitor, as a treatment, 
is supported by one multicenter RCT involving 
231 patients. Patients were randomized to either 
duloxetine 30  mg daily  ×  1  week followed by 
60 mg daily × 4 weeks versus placebo. Results 
showed improved reports of numbness and tin-
gling in the feet but not the hands of patients in 
the treatment arm [218].

The ASCO guidelines recommend a trial of 
duloxetine for treatment of chemotherapy- 
induced peripheral neuropathy. The guidelines 
suggest gabapentinoids, topical analgesics, and 
tricyclic antidepressants as additional pharmaco-
logic options [219] (see Table  10.7 CIPN 
 guidelines). More research and high-quality stud-
ies are needed.

10.13  Pain Management; 
Hormonal Therapy

10.13.1  Aromatase Inhibitor (AI) 
Musculoskeletal Syndrome

Treatment approaches include a drug holiday, 
switching to other aromatase inhibitors [223] or 
to tamoxifen, and a trial of NSAIDs. A recent 
meta-analysis identified pharmacologic mea-
sures (trial of methylprednisolone, switch of AI 
inhibitors, trial of thymosin-1, and duloxetine) 
and acupuncture as having a moderate effect on 
AI-related pain [224]. One randomized con-
trolled trial supports exercise for the reduction 
of AI-related symptoms. In the Hormones and 
Physical Exercise trial, 121 postmenopausal 
women with AI-related arthralgias for more 
than 6 months were assigned to receive either a 
supervised exercise regimen which included 
150  min of aerobic and resistance training to 
total 150 min/week versus usual care. The treat-
ment arm experienced a significant reduction in 
pain severity, increased weight loss, and 
improved exercise capacity [225].

10.13.2  Atrophic Vaginitis/
Dyspareunia

Interventions for management include lifestyle 
changes such as smoking cessation, regular 
coitus/other sexual activities to improve blood 
flow and vaginal pH, vaginal penetration with 
lubricated fingers or dilators to prevent fibrotic 
changes and stretch tightened vaginal walls, 
stress management to reduce fear of painful 
intercourse, and avoidance of feminine hygiene 
products that may reduce normal vaginal flora. If 
lifestyle changes are not sufficient to reduce 
symptoms, nonhormonal therapies include vagi-
nal moisturizers, oils, pH-balanced gel, and lubri-
cants, although these cannot reverse vaginal 
atrophy once it occurs [107]. A recent approach 
to dyspareunia centers on the finding of increased 
nerve proliferation in the vaginal vestibule during 
estrogen deprivation. In a small randomized trial, 
application of lidocaine to the vaginal vestibule 
significantly reduced penetrative pain [226].

10.14  Pain Management: Stem 
Cell Transplantation

Guidelines have been published for management 
of cutaneous and musculoskeletal manifestations 
of chronic GVHD [227], but no specific guide-
lines for related pain management exist. For 
patients with dry eyes from ocular GVHD, autol-
ogous serum eye drops and topical NSAIDs may 
provide relief [174].

10.15  Pain Management: 
Medication-Related 
Osteonecrosis of Jaws

For patients who are symptomatic but have no 
physical findings, antibiotics and analgesics are 
indicated. When there is exposed bone but no 
pain, antibacterial rinses and regular follow-up 
every 3 months are needed. Where there is infec-
tion, pain, or erythema, then surgical debridement 
or resection may be indicated [115, 228].
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10.16  Future Directions

Determinants of which cancer survivors develop 
treatment-related pain syndromes are complex 
and often involve aspects of the patient (psycho-
logical aspects, genetics of inflammatory response 
and drug metabolism, age, sex, social aspects  – 
social support, race, income, educational level) 
and treatment modality. This highlights the need 
for provider and patient education and the poten-
tial utility of a biopsychosocial approach to long-
term management of pain. The identification of 
high-risk patients will open the way to study pre-
ventive measures and consider pain as a late and 
long-term effect. Similarly, attempts to redefine 
syndromes more precisely for postmastectomy 
pain [229], postsurgical pain [230], and CIPN 
[231] will lead to better case finding criteria and 
phenotyping for further study.

An important direction may lie in improved 
cancer survivorship transition. Cancer survivors 
are generally not prepared for pain as a long-term 
component of survivorship. Better education, 
communication [232, 233], and preparation for 
pain and other symptoms as part of the survivor 
transition [234] may enhance adherence and 
more of a partnership with the healthcare team to 
managing pain. For example, improved efforts to 
explain pain as a multidimensional problem and 
illustrate how lifestyle factors and psychosocial 
circumstances can affect pain and vice versa may 
enable our patients to be more open to various 
approaches to manage pain. This brief interven-
tion from a physician or nurse may better prepare 
survivors to employ a number of approaches that 
may help decrease the impact of pain experi-
enced over time.

The profound lack of good quality clinical 
trial data to guide management of pain syndromes 
in cancer survivors is a significant challenge for 
cancer survivors experiencing pain. There is a 
major need for more basic research to understand 
mechanisms and develop new treatments and for 
clinical trials to determine which treatment 
approaches are best for various pain syndromes. 
These steps are essential for developing high- 
quality effective pain control approaches in can-
cer survivors. This requires funding and 

participation in clinical trials by cancer survivors. 
Because there are many psychosocial challenges 
among cancer survivors, particularly survivors 
with persistent pain, this represents an opportu-
nity to further examine the value of psychosocial 
interventions including pain education and com-
munication. Additional research on how to 
deliver multimodal pain interventions is needed. 
For the field of musculoskeletal pain, the 
Department of Veteran Affairs has recently spon-
sored a state of the art conference comparing 
models of care [235]. At the healthcare system 
level, the ability of the patient to get reimbursed 
for multimodal pain management remains an 
important barrier.

Pain can prove to be a major adversary for the 
cancer survivor. Pain in survivors is an area that 
has progressed from an initial focus on side 
effects of surgery to include evaluation of preex-
isting pain disorders and pain associated with 
comorbid health conditions. The increased 
emphasis on pain in cancer survivorship in 
research and in healthcare practice should 
improve the quality of care received by cancer 
survivors and ideally their long-term function 
and well-being.

References

 1. Levy MH, Chwistek M, Mehta RS.  Management 
of chronic pain in cancer survivors. Cancer 
J. 2008;14(6):401–9.

 2. Glare PA, Davies PS, Finlay E, Gulati A, Lemanne 
D, Moryl N, et al. Pain in cancer survivors. J Clin 
Oncol. 2014;32(16):1739–47.

 3. van den Beuken-van Everdingen MH, Hochstenbach 
LM, Joosten EA, Tjan-Heijnen VC, Janssen 
DJ.  Update on prevalence of pain in patients with 
cancer: systematic review and meta-analysis. J Pain 
Symptom Manag. 2016;51(6):1070–90.

 4. Huang IC, Hudson MM, Robison LL, Krull 
KR.  Differential impact of symptom prevalence 
and chronic conditions on quality of life in can-
cer survivors and non-cancer individuals: a popu-
lation study. Cancer Epidemiol Biomark Prev. 
2017;26(7):1124–32.

 5. Hudson MM, Mertens AC, Yasui Y, Hobbie W, 
Chen H, Gurney JG, et  al. Health status of adult 
long term survivors of childhood cancer. A report 
from the Childhood Cancer Survivor Study. JAMA. 
2003;290(12):1583–92.

10 Pain



188

 6. D'Agostino NM, Edelstein K, Zhang N, Recklitis 
CJ, Brinkman TM, Srivastava D, et  al. Comorbid 
symptoms of emotional distress in adult survivors of 
childhood cancer. Cancer. 2016;122(20):3215–24.

 7. Deimling GT, Sterns S, Bowman KF, Kahana B. The 
health of older-adult, long-term cancer survivors. 
Cancer Nurs. 2005;28:415–24.

 8. Keating NL, Norredam M, Landrum MB, Huskamp 
HA, Meara E. Physical and mental health status of 
older long-term cancer survivors. J  Am Geriatric 
Soc. 2005;53(12):2145–52.

 9. Shi Q, Smith TG, Michonski JD, Stein KD, Kaw C, 
Cleeland CS. Symptom burden in cancer survivors 
1 year after diagnosis: a report from the American 
Cancer Society’s Studies of Cancer Survivors. 
Cancer. 2011;117(12):2779–90.

 10. Harrington CB, Hansen JA, Moskowitz M, Todd BL, 
Feuerstein M. It’s not over when it’s over: long-term 
symptoms in cancer survivors – a systematic review. 
Int J Psychiatry Med. 2010;40(2):163–81.

 11. Lu Q, Krull KR, Leisenring W, Owen JE, Kawashima 
T, Tsao JC, et al. Pain in long-term adult survivors 
of childhood cancers and their siblings: a report 
from the Childhood Cancer Survivor Study. Pain. 
2011;152(11):2616–24.

 12. Green CR, Hart-Johnson T, Loeffler DR.  Cancer 
related chronic pain. Examining quality of life in 
diverse survivors. Cancer. 2011;117(9):1994–2003.

 13. Peretti-Watel P, Bendiane MK, Spica L, Rey D. Pain 
narratives in breast cancer survivors. Pain Res 
Treatment. 2012;2012:153060.

 14. Lowery AE, Krebs P, Coups EJ, Feinstein MB, 
Burkhalter JE, Park BJ, et  al. Impact of symptom 
burden in post-surgical non-small cell lung cancer 
survivors. Support Care Cancer. 2014;22(1):173–80.

 15. Tevaarwerk AJ, Lee JW, Sesto ME, Buhr KA, 
Cleeland CS, Manola J, et al. Employment outcomes 
among survivors of common cancers: the Symptom 
Outcomes and Practice Patterns (SOAPP) study. 
J Cancer Surviv. 2013;7(2):191–202.

 16. Wang HL, Kroenke K, Wu J, Tu W, Theobald 
D, Rawl SM.  Cancer-related pain and disabil-
ity: a longitudinal study. J  Pain Symptom Manag. 
2011;42(6):813–21.

 17. Kenzik K, Pisu M, Johns SA, Baker T, Oster RA, 
Kvale E, et al. Unresolved pain interference among 
colorectal cancer survivors: implications for patient 
care and outcomes. Pain Med. 2015;16(7):1410–25.

 18. Ossipov MH, Morimura K, Porreca F. Descending 
pain modulation and the chronification of pain. Curr 
Opin Pall Supp Care. 2014;8(2):143–51.

 19. Treede RD, Jensen TS, Campbell JN, Cruccu G, 
Dostrovsky JO, Griffin JW, et  al. Redefinition of 
neuropathic pain and a grading system for clinical 
use: consensus statement on clinical and research 
diagnostic criteria. Neurology. 2008;70(18):1630–5.

 20. Bennett MI, Rayment C, Hjermstad M, Aass N, 
Caraceni A, Kaasa S.  Prevalence and aetiology of 
neuropathic pain in cancer patients: a systematic 
review. Pain. 2012;153(2):359–65.

 21. Woolf AD, Pfleger B.  Burden of major muscu-
loskeletal conditions. Bull World Health Organ. 
2003;81(9):646–56.

 22. Mantyh PW. The neurobiology of skeletal pain. Eur 
J Neurosci. 2014;39(3):508–19.

 23. Chartier SR, Thompson ML, Longo G, Fealk MN, 
Majuta LA, Mantyh PW. Exuberant sprouting of sen-
sory and sympathetic nerve fibers in nonhealed bone 
fractures and the generation and maintenance of 
chronic skeletal pain. Pain. 2014;155(11):2323–36.

 24. Cervero F, Laird JM.  Visceral pain. Lancet. 
1999;353(9170):2145–8.

 25. Woolf C, Bromley L. Pre-emptive analgesia by opi-
oids. In: Stein C, editor. Opioids in pain control. 
Basic and clinical aspects. New  York: Cambridge 
University Press; 1999. p. 212–33.

 26. Kehlet H, Jensen TS, Woolf CJ.  Persistent post-
surgical pain: risk factors and prevention. Lancet. 
2006;367(9522):1618–25.

 27. Macrae WA. Chronic post surgical pain. Ten years 
on. Br J. Anaesthesia. 2008;101(1):77–86.

 28. Haroutiunian S, Nikolajsen L, Finnerup NB, Jensen 
TS. The neuropathic component in persistent post-
surgical pain: a systematic literature review. Pain. 
2013;154(1):95–102.

 29. Furtado S, Grimer RJ, Cool P, Murray SA, Briggs 
T, Fulton J, et  al. Physical functioning, pain and 
quality of life after amputation for musculo-
skeletal tumours: a national survey. Bone Joint 
J. 2015;97-B(9):1284–90.

 30. Merskey H, Bogduk N.  Classification of chronic 
pain. Seattle: IASP Press; 1994. p. 40.

 31. Dorpat TL. Phantom sensations of internal organs. 
Compr Psychiatry. 1971;12(1):27–35.

 32. Lubbers EJ. Phantom sensations after excision of the 
rectum. Dis Colon Rectum. 1984;27(12):777–8.

 33. Ovesen P, Kroner K, Ornsholt J, Bach K. Phantom- 
related phenomena after rectal amputation: 
prevalence and clinical characteristics. Pain. 
1991;44(3):289–91.

 34. Kroner K, Krebs B, Skov J, Jorgensen HS. Immediate 
and long-term phantom breast syndrome after 
 mastectomy: incidence, clinical characteristics and 
relationship to pre-mastectomy breast pain. Pain. 
1989;36(3):327–44.

 35. Whyte AS, Niven CA.  Variation in phantom limb 
pain: results of a diary study. J  Pain Symptom 
Manag. 2001;22(5):947–53.

 36. Luo Y, Anderson TA. Phantom limb pain: a review. 
Int Anesthesiol Clin. 2016;54(2):121–39.

 37. Sugarbaker PH, Weiss CM, Davidson DD, Roth 
YF. Increasing phantom limb pain as a symptom of 
cancer recurrence. Cancer. 1984;54(2):373–5.

 38. Elliott K, Foley KM.  Neurologic pain syndromes 
in patients with cancer. Neurol Clin. 1989;7(2): 
333–60.

 39. Chang VT, Tunkel RS, Pattillo BA, Lachmann 
EA. Increased phantom limb pain as an initial symp-
tom of spinal neoplasia. J  Pain Symptom Manag. 
1997;13(6):362–4.

V. T. Chang and N. Kapoor-Hintzen



189

 40. Sist T, Miner M, Lema M. Characteristics of post-
radical neck dissection pain syndrome: a report of 25 
cases. J Pain Symptom Manag. 1999;18(2):95–102.

 41. van Wilgen CP, Dijkstra PU, van der Laan BF, 
Plukker JT, Roodenburg JL. Morbidity of the neck 
after head and neck cancer therapy. Head Neck. 
2004;26(9):785–91.

 42. Merskey H, Bogduk N.  Classification of chronic 
pain. 2nd ed. Seattle, WA: IASP Press. p. 142.

 43. Carpenter JS, Sloan P, Andrykowski MA, McGrath 
P, Sloan D, Rexford T, et  al. Risk factors for pain 
after mastectomy/lumpectomy. Cancer Pract. 
1999;7(2):66–70.

 44. Wisotzky E, Hanrahan N, Lione TP, Maltser 
S. Deconstructing postmastectomy syndrome. 
Implications for physiatric management. Phys Med 
Rehab Clinic N Am. 2017;28(2):153–69.

 45. Stubblefield MD, Custodio CM.  Upper-extremity 
pain disorders in breast cancer. Arch Phys Med 
Rehabil. 2006;87(3 Suppl 1):S96–9.

 46. Carpenter JS, Andrykowski MA, Sloan P, 
Cunningham L, Cordova MJ, Cordova MJ, 
et  al. Postmastectomy/ postlumpectomy pain 
in breast cancer survivors. J  Clin Epidemiol. 
1998;51(12):1285–92.

 47. Alves Nogueira Fabro E, Bergmann A, do Amaral 
E Silva B, Padula Ribeiro AC, deSouza Abrahão K, 
da Costa Leite Ferreira MG, et al. Post-mastectomy 
pain syndrome: incidence and risks. Breast. 
2012;21(3):321–5.

 48. Andersen KG, Duriaud HM, Jensen HE, Kroman 
N, Kehlet H. Predictive factors for the development 
of persistent pain after breast cancer surgery. Pain. 
2015;156(12):2413–22.

 49. Torres Lacomba M, Mayoral del Moral O, Coperias 
Zazo JL, Gerwin RD, Goñí AZ. Incidence of myo-
fascial pain syndrome in breast cancer surgery: a 
prospective study. Clin J Pain. 2010;26(4):320–5.

 50. Schou Bredal I, Smeby NA, Ottesen S, Warncke 
T, Schlichting E.  Chronic pain in breast cancer 
survivors: comparison of psychosocial, surgi-
cal, and medical characteristics between survivors 
with and without pain. J  Pain Symptom Manag. 
2014;48(5):852–62.

 51. Peuckmann V, Ekholm O, Rasmussen NK, 
Groenvold M, Christiansen P, Møller S, et  al. 
Chronic pain and other sequelae in long-term breast 
cancer survivors: nationwide survey in Denmark. 
Eur J Pain. 2009;13(5):478–85.

 52. MacDonald L, Bruce J, Scot NW, Smith WC, 
Chambers WA. Long-term follow-up of breast can-
cer survivors with post-mastectomy pain syndrome. 
Br J Cancer. 2005;92(2):225–30.

 53. Hille-Betz U, Vaske B, Bremer M, Soergel P, 
Kundu S, Klapdor R, et  al. Late radiation side 
effects, cosmetic outcomes and pain in breast cancer 
patients after breast-conserving surgery and three- 
dimensional conformal radiotherapy: risk- modifying 
factors. Strahlenther Onkol. 2016;192(1):8–16.

 54. Wang L, Guyatt GH, Kennedy SA, Romerosa B, 
Kwon HY, Kaushal A, et al. Predictors of persistent 
pain after breast cancer surgery: a systematic review 
and meta-analysis of observational studies. CMAJ. 
2016;188(14):E352–61.

 55. Merskey H, Bogduk N.  Classification of chronic 
pain. 2nd ed. Seattle: IASP Press. p. 143.

 56. Rogers ML, Duffy JP.  Surgical aspects of chronic 
post-thoracotomy pain. Eur J  Cardiothorac Surg. 
2000;18(6):711–6.

 57. Gotoda Y, Kambara N, Sakai T, Kishi Y, Kodama K, 
Koyama T. The morbidity, time course and predic-
tive factors for persistent post-thoracotomy pain. Eur 
J Pain. 2001;5(1):89–96.

 58. Petrek JA, Heelan MC.  Incidence of breast 
carcinoma- related lymphedema. Cancer. 1998;83(12 
Suppl American):2776–81.

 59. Petrek JA, Senie RT, Peters M, et al. Lymphedema in 
a cohort of breast carcinoma survivors 20 years after 
diagnosis. Cancer. 2001;92(6):1368–77.

 60. Bosompra K, Ashikaga T, O’Brien PJ, Nelson L, 
Skelly J. Swelling numbness, pain and their relation-
ship to arm function among breast cancer survivors: 
a disablement process model perspective. Breast 
J. 2002;8(6):338–48.

 61. Newman ML, Brennan M, Passik S. Lymphedema 
complicated by pain and psychological distress: a 
case with complex treatment needs. J Pain Symptom 
Manag. 1996;12(6):376–9.

 62. McWayne J, Heiney SP.  Psychologic and social 
sequelae of secondary lymphedema: a review. 
Cancer. 2005;104(3):457–66.

 63. Ryan M, Stainton MC, Jaconelli C, et  al. The 
experience of lower limb lymphedema for women 
after treatment for gynecologic cancer. Oncol Nurs 
Forum. 2003;30(3):417–23.

 64. Beesley V, Janda M, Eakin E, Obermair A, Battistutta 
D.  Lymphedema after gynecological cancer treat-
ment : prevalence, correlates, and supportive care 
needs. Cancer. 2007;109(12):2607–14.

 65. Stubblefield MD. Radiation fibrosis syndrome: neu-
romuscular and musculoskeletal complications in 
cancer survivors. PM R. 2011;3(11):1041–54.

 66. Yamada K, Takeshima H, Sakurama T, Kuratsu 
J. Secondary cervical dystonia following stereotactic 
radiosurgery in a patient with thalamic glioma. Surg 
Neurol. 2007;68(6):665–70.

 67. Kutvonen O, Dastidar P, Nurmikko T. Pain in spas-
modic torticollis. Pain. 1997;69(3):279–86.

 68. Kori SH, Foley KM, Posner JB.  Brachial plexus 
lesions in patients with cancer: 100 cases. Neurology. 
1981;31(1):45–50.

 69. Johansson S, Svensson H, Denekamp J.  Dose 
response and latency for radiation-induced fibrosis, 
edema, and neuropathy in breast cancer patients. Int 
J Radiat Oncol Biol Phys. 2002;52(5):1207–19.

 70. Bajrovic A, Rades D, Fehlauer F, Tribius S, Hoeller 
U, Rudat V, et al. Is there a life-long risk of brachial 
plexopathy after radiotherapy of supraclavicular 

10 Pain



190

lymph nodes in breast cancer patients? Radiother 
Oncol. 2004;71(3):297–301.

 71. Harper CM Jr, Thomas JE, Cascino TL, Litchy 
WJ. Distinction between neoplastic and radiation- 
induced brachial plexopathy, with emphasis on the 
role of EMG. Neurology. 1989;39(4):502–6.

 72. Expert Panel on Neurologic Imaging, Bykowski J, 
Aulino JM, Berger KL, Cassidy RC, Choudhri AF, 
et  al. ACR appropriateness criteria(®) plexopathy. 
J Am Coll Radiol. 2017;14(5S):S225–33.

 73. Muls AC. Acta Oncologica Lecture. Gastrointestinal 
consequences of cancer treatment and the 
wider context: a bad gut feeling. Acta Oncol. 
2014;53(3):297–306.

 74. Gami B, Harrington K, Blake P, Dearnaley D, Tait 
D, Davies J, et  al. How patients manage gastroin-
testinal symptoms after pelvic radiotherapy. Aliment 
Pharmacol Ther. 2003;18(10):987–94.

 75. Andreyev HJ, Benton BE, Lalji A, Norton C, 
Mohammed K, Gage H, et  al. Algorithm-based 
management of patients with gastrointestinal symp-
toms in patients after pelvic radiation treatment 
(ORBIT): a randomised controlled trial. Lancet. 
2013;382(9910):2084–92.

 76. Lind H, Waldenstrom A-C, Dunberger G, al-Abany 
M, Alevronta E, Johansson K-A, et al. Late symp-
toms in long term gynaecological cancer patients 
after radiation therapy: a population based cohort 
study. Br J Cancer. 2011;105:737–45.

 77. Bazire L, Xu H, Foy JP, Amessis M, Malhaire C, 
Cao K, et al. Pelvic insufficiency fracture (PIF) inci-
dence in patients treated with intensity-modulated 
radiation therapy (IMRT) for gynaecological or anal 
cancer: single-institution experience and review of 
the literature. Br J Radiol. 2017;90(1073):20160885.

 78. Iğdem S, Alço G, Ercan T, Barlan M, Ganiyusufoğlu 
K, Unalan B, et al. Insufficiency fractures after pel-
vic radiotherapy in patients with prostate cancer. Int 
J Radiat Oncol Biol Phys. 2010;77(3):818–23.

 79. Herman MP, Kopetz S, Bhosale PR, Eng C, 
Skibber JM, Rodriguez-Bigas MA, et  al. Sacral 
insufficiency fractures after preoperative chemo-
radiation for rectal cancer: incidence, risk factors, 
and clinical course. Int J Radiat Oncol Biol Phys. 
2009;74(3):818–23.

 80. Osler P, Bredella MA, Hess KA, Janssen SJ, Park 
CJ, Chen YL, et al. Sacral insufficiency fractures are 
common after high-dose radiation for sacral chor-
domas treated with or without surgery. Clin Orthop 
Relat Res. 2016;474(3):766–72.

 81. Higham CE, Faithfull S.  Bone health and pelvic 
radiotherapy. Clin Oncol. 2015;27(1):668–78.

 82. Schmeler KM, Jhingran A, Iyer RB, Sun CC, Eifel 
PJ, Soliman PT, et  al. Pelvic fractures after radio-
therapy for cervical cancer: implications for survi-
vors. Cancer. 2010;116(3):625–30.

 83. Salavati A, Shah V, Wang ZJ, Yeh BM, Costouros 
NG, Coakley FV.  F-18 FDG PET/CT findings in 
postradiation pelvic insufficiency fracture. Clin 
Imaging. 2011;35(2):139–42.

 84. Dropcho EJ.  Neurotoxicity of radiation therapy. 
Neurol Clin. 2010;28(1):217–34.

 85. Thomas JE, Cascino TL, Earle JD. Differential diag-
nosis between radiation and tumor plexopathy of the 
pelvis. Neurology. 1985;35(1):1–7.

 86. Jaeckle KA, Young DF, Foley KM. The natural his-
tory of lumbosacral plexopathy in cancer. Neurology. 
1985;35(1):8–15.

 87. Phillips DJ, Njoku IU, Brown KD, Selesnick 
SH.  Radiation-induced necrosis of the temporal 
bone: diagnosis and management. Otol Neurotol. 
2015;36(8):1374–7.

 88. Donovan DJ, Huynh TV, Purdom EB, Johnson 
RE, Sniezek JC. Osteoradionecrosis of the cervical 
spine resulting from radiotherapy for primary head 
and neck malignancies: operative and nonopera-
tive management. Case report. J  Neurosurg Spine. 
2005;3(2):159–64.

 89. Feltl D, Vosmik M, Jirásek M, Stáhalová V, Kubes 
J. Symptomatic osteoradionecrosis of pelvic bones 
in patients with gynecological malignancies-result 
of a long-term follow-up. Int J  Gynecol Cancer. 
2006;16(2):478–83.

 90. Peterson DE, Doerr W, Hovan A, Pinto A, Saunders 
D, Elting LS, et  al. Osteoradionecrosis in cancer 
patients: the evidence base for treatment-dependent 
frequency, current management strategies, and future 
studies. Support Care Cancer. 2010;18(8):1089–98.

 91. Mols F, Beijers T, Lemmens V, van den Hurk CJ, 
Vreugdenhil G, van de Poll-Franse LV. Chemotherapy-
induced neuropathy and its association with quality of 
life among 2- to 11-year colorectal cancer survivors: 
results from the population- based PROFILES regis-
try. J Clin Oncol. 2013;31(21):2699–707.

 92. Kerckhove N, Collin A, Condé S, Chaleteix C, Pezet 
D, Balayssac D. Long-term effects, pathophysiologi-
cal mechanisms, and risk factors of chemotherapy- 
induced peripheral neuropathies: a comprehensive 
literature review. Front Pharmacol. 2017;8:86.

 93. Tofthagen C, Overcash J, Kip K.  Falls in persons 
with chemotherapy-induced peripheral neuropathy. 
Support Care Cancer. 2012;20(3):583–9.

 94. Kolb NA, Smith AG, Singleton JR, Beck SL, 
Stoddard GJ, Brown S, et  al. The association of 
chemotherapy-induced peripheral neuropathy 
symptoms and the risk of falling. JAMA Neurol. 
2016;73(7):860–6.

 95. Starobova H, Vetter I.  Pathophysiology of 
chemotherapy- induced peripheral neuropathy. Front 
Mol Neurosci. 2017;10:174.

 96. Brown MR, Ramirez JD, Farquhar-Smith P. Pain in 
cancer survivors. Br J Pain. 2014;8(4):139–53.

 97. Kerckhove N, Collin A, Conde S, Chaletelx C, Pezel 
D, Balayssac D. Long term effects, pathophysiologi-
cal mechanisms, and risk factors of chemotherapy 
induced peripheral neuropathies: a comprehensive 
literature review. Frontiers Pharmacol. 2017.

 98. Schneider B, Li L, Radovich M, Shen F, Miller 
KD, Flockhart D, et  al. Genome-wide association 
studies for taxane-induced peripheral neuropathy 

V. T. Chang and N. Kapoor-Hintzen



191

in ECOG 5013 and ECOG 1191. Clin Cancer Res. 
2015;21(22):5082–91.

 99. Kunstrich M, Kummer S, Laws HJ, Borkhardt 
A, Kuhlen M.  Osteonecrosis in children with 
acute lymphoblastic leukemia. Haematologica. 
2016;101(11):1295–305.

 100. Girard P, Auquier P, Barlogis V, Contet A, Poiree 
M, Demeocq F, et  al. Symptomatic osteonecrosis 
in childhood leukemia survivors: prevalence, risk 
factors and impact on quality of life in adulthood. 
Haematologica. 2013;98(7):1089–97.

 101. Mattano LA Jr, Sather HN, Trigg ME, Nachman 
JB.  Osteonecrosis as a complication of treating 
acute lymphoblastic leukemia in children: a report 
from the Children’s Cancer Group. J  Clin Oncol. 
2000;18(18):3262–72.

 102. Castel LD, Hartmann KE, Mayer IA, Saville BR, 
Alvarez J, Boomershine CS, et  al. Time course 
of arthralgia among women initiating aromatase 
inhibitor therapy and a postmenopausal com-
parison group in a prospective cohort. Cancer. 
2013;119(13):2375–82.

 103. Henry NL, Azzouz F, Desta Z, Li L, Nguyen AT, 
Lemler S, et  al. Predictors of aromatase inhibitor 
discontinuation as a result of treatment-emergent 
symptoms in early-stage breast cancer. J Clin Oncol. 
2012;30(9):936–42.

 104. Liu M, Wang L, Bongartz T, Hawse JR, Markovic 
SN, Schaid DJ, et  al. Aromatase inhibitors, estro-
gens and musculoskeletal pain: estrogen-dependent 
T-cell leukemia 1A (TCL1A) gene-mediated regu-
lation of cytokine expression. Breast Cancer Res. 
2012;14(2):R41.

 105. Henry NL, Skaar TC, Dantzer J, Li L, Kidwell K, 
Gersch C, et al. Genetic associations with toxicity- 
related discontinuation of aromatase inhibitor 
therapy for breast cancer. Breast Cancer Res Treat. 
2013;138(3):807–16.

 106. Borrie AE, Kim RB. Molecular basis of aromatase 
inhibitor associated arthralgia: known and potential 
candidate genes and associated biomarkers. Expert 
Opin Drug Metab Toxicol. 2017;13(2):149–56.

 107. Lester J, Pahouja G, Andersen B, Lustberg M. 
Atrophic vaginitis in breast cancer survivors: a dif-
ficult survivorship issue. J Pers Med. 2015;5:50–66.

 108. Servitja S, Martos T, Sanz MR, Garcia-Giralt N, 
Prrieto-Alhambra D, Garrigos L, et  al. Skeletal 
adverse events with aromatase inhibitors in early 
breast cancer: evidence to data and clinical guid-
ance. Ther Adv Med Oncol. 2015;7(5):291–6.

 109. Shao YH, Moore DF, Shih W, Lin Y, Jang TL, 
Lu-Yao GL.  Fracture after androgen deprivation 
therapy among men with a high baseline risk of skel-
etal complications. BJU Int. 2013;111(5):745–52.

 110. Syrjala K, Langer SL, Abrahms JR, Storer BE, 
Martin PJ.  Late effects of hematopoietic stem cell 
transplantation among 10 year adult survivors 
compared to case matched controls. J  Clin Oncol. 
2005;23(27):6596–606.

 111. Fraser CJ, Bhatia S, Ness K, Carter A, Francisco 
L, Arora M, et  al. Impact of chronic graft-versus- 
host disease on the health status of hematopoietic 
cell transplantation survivors: a report from the 
Bone Marrow Transplant Survivor Study. Blood. 
2006;108(8):2867–73.

 112. Epstein JB, Thariat J, Bensadoun R-J, Barasch 
A, Murphy BA, Kolnick L, et  al. Oral complica-
tions of cancer and cancer therapy. From can-
cer treatment to survivorship. CA Cancer J  Clin. 
2012;62(6):400–22.

 113. Shikari H, Antin JH, Dana R.  Ocular graft- 
versus- host disease: a review. Surv Ophthalmol. 
2013;58(3):233–51.

 114. Jim HS, Sutton SK, Jacobsen PB, Martin PJ, Flowers 
ME, Lee SJ. Risk factors for depression and fatigue 
among survivors of hematopoietic cell transplanta-
tion. Cancer. 2016;122(8):1290–7.

 115. Ruggiero SL, Dodson TB, Fantasia J, Goodday 
R, Aghaloo T, Mehrotra B, et al. American 
Association of Oral and Maxillofacial Surgeons 
position paper on medication-related osteonecrosis 
of the jaw–2014 update. J Oral Maxillofac Surg. 
2014;72(10):1938–56.

 116. Khan F, Amatya B.  Factors associated with long- 
term functional outcomes, psychological sequelae 
and quality of life in persons after primary brain 
tumour. J Neuro-Oncol. 2013;111(3):355–66.

 117. Husson O, Haak HR, Buffart LM, Nieuwlaat WA, 
Oranje WA, Mols F, et  al. Health-related qual-
ity of life and disease specific symptoms in long- 
term thyroid cancer survivors: a study from the 
population-based PROFILES registry. Acta Oncol. 
2013;52(2):249–58.

 118. Bentzen AG, Balteskard L, Wanderås EH, 
Frykholm G, Wilsgaard T, Dahl O, et al. Impaired 
health-related quality of life after chemoradiother-
apy for anal cancer: late effects in a national cohort 
of 128 survivors. Acta Oncol. 2013;52(4):736–44.

 119. Badin S, Iqbal A, Sikder M, Chang VT. Persistent 
pain in anal cancer survivors. J Cancer Surviv. 
2008;2(2):79–83.

 120. Stein KD, Alcaraz KI, Kamson C, Fallon EA, Smith 
TG.  Sociodemographic inequalities in barriers to 
cancer pain management: a report from the American 
Cancer Society’s Study of Cancer Survivors-II 
(SCS-II). Psychooncology. 2016;25(10):1212–21.

 121. Xiao C, Polomano R, Bruner DW.  Comparison 
between patient-reported and clinician- 
observed symptoms in oncology. Cancer Nurs. 
2013;36(6):E1–E16.

 122. Chandwani KD, Zhao F, Morrow GR, Deshields 
TL, Minasian LM, Manola J, et al. Lack of patient- 
clinician concordance in cancer patients: its rela-
tion with patient variables. J Pain Symptom Manag. 
2017;53(6):988–98.

 123. Walling AM, Keating NL, Kahn KL, Dy S, Mack JW, 
et al. Lower patient ratings of physician communica-
tion are associated with unmet need for symptom 

10 Pain



192

management in patients with lung and colorectal 
cancer. J Oncol Pract. 2016;12(6):e654–69.

 124. Cooley ME, Siefert ML. Assessment of multiple co- 
occurring cancer symptoms in the clinical setting. 
Semin Oncol Nurs. 2016;32(4):361–72.

 125. Barsevick A.  Defining the symptom cluster: how far 
have we come? Semin Oncol Nurs. 2016;32(4):334–50.

 126. van Hecke O, Torrance N, Smith BH. Chronic pain 
epidemiology – where do lifestyle factors fit in? Br 
J Pain. 2013;7(4):209–17.

 127. Dale R, Stacey B. Multimodal treatment of chronic 
pain. Med Clin North Am. 2016;100(1):55–64.

 128. Novy DM, Aigner CJ.  The biopsychosocial model 
in cancer pain. Curr Opin Support Palliat Care. 
2014;8(2):117–23.

 129. Cheatle MD. Biopsychosocial approach to assessing 
and managing patients with chronic pain. Med Clin 
North Am. 2016;100(1):43–53.

 130. National Pain Strategy: A Comprehensive 
Population Health-Level Strategy for Pain. https://
iprcc.nih.gov/sites/default/files/HHSNational_Pain_
Strategy_508C.pdf. Accessed 30 Nov 2017.

 131. Kaiser U, Treede RD, Sabatowski R.  Multimodal 
pain therapy in chronic noncancer pain-gold 
standard or need for further clarification? Pain. 
2017;158(10):1853–9.

 132. Dorflinger L, Kerns RD, Auerbach SM. Providers’ 
roles in enhancing patients’ adherence to pain self 
management. Transl Behav Med. 2013;3(1):39–46.

 133. Bennett MI, Flemming K, Closs SJ.  Education in 
cancer pain management. Curr Opin Support Palliat 
Care. 2011;5(1):20–4.

 134. Butow P, Sharpe L.  The impact of communica-
tion on adherence in pain management. Pain. 
2013;154(Suppl 1):S101–7.

 135. Lovell MR, Luckett T, Boyle FM, Phillips J, Agar 
M, Davidson PM. Patient education, coaching, and 
self-management for cancer pain. J  Clin Oncol. 
2014;32(16):1712–20.

 136. Schreiber JA. Understanding the cancer pain experi-
ence. Curr Pain Headache Rep. 2014;18(8):440.

 137. Economou D. Palliative care needs of cancer survi-
vors. Semin Oncol Nurs. 2014;30(4):262–26.

 138. Minden P. Bearing witness: to promote therapeutic 
effectiveness. Holist Nurs Pract. 2013;27(3):168–76.

 139. Silver JK, Baima J, Mayer RS.  Impairment-driven 
cancer rehabilitation: an essential component of 
quality care and survivorship. CA Cancer J  Clin. 
2013;63(5):295–317.

 140. Syrjala KL, Jensen MP, Mendoza ME, Yi JC, 
Fisher HM, Keefe FJ.  Psychological and behav-
ioral approaches to cancer pain management. J Clin 
Oncol. 2014;32(16):1703–11.

 141. Sheinfeld Gorin S, Krebs P, Badr H, Janke EA, Jim 
HS, Spring B, et al. Meta-analysis of psychosocial 
interventions to reduce pain in patients with cancer. 
J Clin Oncol. 2012;30(5):539–47.

 142. Johannsen M, Farver I, Beck N, Zachariae R. The 
efficacy of psychosocial intervention for pain in 
breast cancer patients and survivors: a systematic 

review and meta-analysis. Breast Cancer Res Treat. 
2013;138(3):675–90.

 143. Belfer I, Schreiber KL, Shaffer JR, Shnol H, Blaney 
K, Morando A, et  al. Persistent postmastectomy 
pain in breast cancer survivors: analysis of clini-
cal, demographic, and psychosocial factors. J Pain. 
2013;14(10):1185–95.

 144. Wachen JS, Patidar SM, Mulligan EA, Naik 
AD, Moye J.  Cancer-related PTSD symptoms 
in a veteran sample: association with age, com-
bat PTSD, and quality of life. Psychooncology. 
2014;23(8):921–7.

 145. Perkins HY, Baum GP, Taylor CL, Basen-Engquist 
KM. Effects of treatment factors, comorbidities and 
health-related quality of life on self-efficacy for phys-
ical activity in cancer survivors. Psychooncology. 
2009;18(4):405–11.

 146. Liang SY, Ding SA, Wu WW, Liu CY, Lin 
CC. Opioid-taking self-efficacy affects the quality of 
life of Taiwanese patients with cancer pain. Support 
Care Cancer. 2015;23(7):2113–20.

 147. Liang SY, Chao TC, Tseng LM, Tsay SL, Lin KC, 
Tung HH.  Symptom-management self-efficacy 
mediates the effects of symptom distress on the qual-
ity of life among Taiwanese oncology outpatients 
with breast cancer. Cancer Nurs. 2016;39(1):67–73.

 148. Syrjala KL, Abrams JR.  Hypnosis and imagery in 
the treatment of pain. In: Gatchel RJ, Turk DC, edi-
tors. Psychological approaches to pain management: 
a practitioners handbook. 1st ed. New  York: The 
Guilford Press; 1996. p. 231–58.

 149. Jensen MP, Patterson DR.  Hypnotic approaches 
for chronic pain management: clinical implica-
tions of recent research findings. Am Psychol. 
2014;69(2):167–77.

 150. Altilio T, Tropeano LE. Pain and symptom manage-
ment. In: Christ G, Messner C, Behar L, editors. 
Handbook of oncology social work. Psychosocial 
care for people with cancer. New  York: Oxford 
University Press; 2015. p. 239–46.

 151. Viscuse PV, Price K, Millstine D, Bhagra A, Bauer 
B, Ruddy KJ. Integrative medicine in cancer survi-
vors. Curr Opin Oncol. 2017;29(4):235–42.

 152. Lengacher CA, Reich RR, Paterson CL, Ramesar 
S, Park JY, Alinat C, et  al. Examination of broad 
symptom improvement resulting from mindfulness- 
based stress reduction in breast cancer survi-
vors: a randomized controlled trial. J  Clin Oncol. 
2016;34(24):2827–34.

 153. Poulin PA, Romanow HC, Rahbari N, Small R, Smyth 
CE, Hatchard T, et  al. The relationship between 
mindfulness, pain intensity, pain  catastrophizing, 
depression, and quality of life among cancer survi-
vors living with chronic neuropathic pain. Support 
Care Cancer. 2016;24(10):4167–75.

 154. Lu W, Rosenthal DS. Acupuncture for cancer pain 
and related symptoms. Curr Pain Headache Rep. 
2013;17(3):321.

 155. Denlinger CS, Ligibel JA, Are M, Baker KS, 
Demark-Wahnefried W, Friedman DL, et al. National 

V. T. Chang and N. Kapoor-Hintzen

https://iprcc.nih.gov/sites/default/files/HHSNational_Pain_Strategy_508C.pdf
https://iprcc.nih.gov/sites/default/files/HHSNational_Pain_Strategy_508C.pdf
https://iprcc.nih.gov/sites/default/files/HHSNational_Pain_Strategy_508C.pdf


193

Comprehensive Cancer Network. Survivorship: 
pain version 1.2014. J  Natl Compr Cancer Netw. 
2014;12(4):488–500.

 156. Paice JA, Portenoy R, Lacchetti C, Campbell T, 
Cheville A, Citron M, et al. Management of chronic 
pain in survivors of adult cancers: American Society 
of Clinical Oncology Clinical Practice Guideline. 
J Clin Oncol. 2016;34(27):3325–45.

 157. Peppin JF, Albrecht PJ, Argoff C, Gustorff B, 
Pappagallo M, Rice FL, et al. Skin matters: a review 
of topical treatments for chronic pain. Part two: treat-
ments and applications. Pain Ther. 2015;4(1):33–50.

 158. Sommer C, Cruccu G. Topical treatment of periph-
eral neuropathic pain: applying the evidence. J Pain 
Symptom Manag. 2017;53(3):614–29.

 159. Dowell D, Haegerich TM, Chou R. CDC guideline 
for prescribing opioids for chronic pain  – United 
States, 2016. JAMA. 2016;315(15):1624–45.

 160. ASCO policy statement on opioid therapy: pro-
tecting access to treatment for cancer-related 
pain. https://www.asco.org/sites/new-www.asco.
org/files/content-files/advocacy-and-policy/
documents/2016-ASCO-Policy-Statement-Opioid-
Therapy.pdf. Accessed 1 Nov 2017.

 161. Sutradhar R, Lokku A, Barbera L.  Cancer sur-
vivorship and opioid prescribing rates: a 
population-based matched cohort study among indi-
viduals with and without a history of cancer. Cancer. 
2017;123(21):4286–93.

 162. Portenoy RK, Ahmed E. Principles of opioid use in 
cancer pain. J Clin Oncol. 2014;32:1662–70.

 163. Kramer JL.  Medical marijuana for cancer. CA 
Cancer J Clin. 2015;65(2):109–22.

 164. Bennett M, Paice JA, Pain WM. Opioids in cancer 
care: benefits, risks, and alternatives. Am Soc Clin 
Oncol Educ Book. 2017;37:705–13.

 165. 30 Legal Medical Marijuana States and DC. https://
medicalmarijuana.procon.org/view.resource.
php?resourceID=000881. Accessed 8 Dec 2017.

 166. Finnerup NB, Attal N, Haroutounian S, McNicol 
E, Baron R, Dworkin RH, et al. Pharmacotherapy 
for neuropathic pain in adults: a system-
atic review and meta-analysis. Lancet Neurol. 
2015;14(2):162–73.

 167. Jongen HL, Huijsman ML, Jessurun J, Ogenio K, 
Schipper D, Verkouteren DR, et  al. The evidence 
for pharmacological treatment of neuropathic cancer 
pain: beneficial and adverse effects. J Pain Symptom 
Manag. 2013;46(4):581–590e.

 168. Yaldo A, Wen L, Ogbonnaya A, Valderrama A, Kish 
J, Eaddy M, et al. Opioid use among metastatic pros-
tate cancer patients with skeletal-related events. Clin 
Ther. 2016;38(8):1880–9.

 169. Berenson J, Pfugmacher R, Jarzem P, Zonder J, 
Schechtman K, Tillman JB, et  al. Balloon kypho-
plasty vs non-surgical fracture management for 
treatment of painful vertebral compression fractures 
in patients with cancer: a randomized multicenter 
controlled trial. Lancet Oncol. 2011;12(3):225–35.

 170. Marcus NJ.  Pain in cancer patients unrelated 
to the cancer or treatment. Cancer Investig. 
2005;23(1):84–93.

 171. Borg-Stein J, Iaccarino MA.  Myofascial pain syn-
drome treatments. Phys Med Rehabil Clin N Am. 
2014;25(2):357–74.

 172. Ellison N, Loprinzi CL, Kugler J, Hatfield AK, Miser 
A, Sloan JA, et al. Phase III placebo-controlled trial 
of capsaicin cream in the management of surgical 
neuropathic pain in cancer patients. J  Clin Oncol. 
1997;15(8):2974–80.

 173. Reddi D, Curran N.  Chronic pain after surgery: 
pathophysiology, risk factors and prevention. 
Postgrad Med J. 2014;90(1062):222–7.

 174. Lin X, Cavanagh HD.  Ocular manifestations of 
graft-versus-host disease: 10 years’ experience. Clin 
Ophthalmol. 2015;9:1209–13.

 175. Sherman RA.  History of treatment attempts. In 
Sherman RA, editor. Phantom pain. Ray WJ, series 
editor, The plenum series in behavioral psychophysi-
ology and medicine. New York: Plenum Publishing 
Corporation, 1996, pp. 143–148.

 176. Ramachandran VS, Rogers-Ramachandran D. 
Synaesthesia in phantom limbs induced with mirrors. 
Proc R Soc Lond B Biol Sci. 1996;263(1369):377–86.

 177. Huse E, Larbig W, Flor H, Birbaumer N. The effect 
of opioids on phantom limb pain and cortical reorga-
nization. Pain. 2001;90(1–2):47–55.

 178. Bone M, Critchley P, Buggy DJ.  Gabapentin in 
post amputation phantom limb pain: a randomized, 
double- blind, placebo-controlled, cross-over study. 
Reg Anesth Pain Med. 2002;27(5):481–6.

 179. Ben Abraham RB, Marouani N, Weinbroum AA. 
Dextromethorphan mitigates phantom pain in cancer 
amputees. Ann Surg Oncol. 2003;10(3):268–74.

 180. Nikolajsen L, Hansen CL, Nielsen J, et  al. The 
effect of ketamine on phantom pain: a central neuro-
pathic disorder maintained by peripheral input. Pain. 
1996;67(1):69–77.

 181. Robinson LR, Czerniecki JM, Ehde DM, Edwards 
WT, Judish DA, Goldberg ML, et al. Trial of ami-
triptyline for relief of pain in amputees: results of 
a randomized controlled study. Arch Phys Med 
Rehabil. 2004;85(1):1–6.

 182. Nagoshi Y, Watanabe A, Inoue S, Kuroda T, 
Nakamura M, Matsumoto Y, Fukui K.  Usefulness 
of milnacipran in treating phantom limb pain. 
Neuropsychiatr Dis Treat. 2012;8:549–53.

 183. Alviar MJ, Hale T, Dungca M. Pharmacologic inter-
ventions for treating phantom limb pain. Cochrane 
Database Syst Rev. 2016;10:CD006380.

 184. McCormick Z, Chang-Chien G, Marshall B, Huang 
M, Harden RN.  Phantom limb pain: a systematic 
neuroanatomical-based review of pharmacologic 
treatment. Pain Med. 2014;15(2):292–305.

 185. Vasan CW, Liu WC, Klussmann JP, Guntinas- 
Lichius O. Botulinum toxin type A for the treatment 
of chronic neck pain after neck dissection. Head 
Neck. 2004;26(1):39–45.

10 Pain

https://www.asco.org/sites/new-www.asco.org/files/content-files/advocacy-and-policy/documents/2016-ASCO-Policy-Statement-Opioid-Therapy.pdf
https://www.asco.org/sites/new-www.asco.org/files/content-files/advocacy-and-policy/documents/2016-ASCO-Policy-Statement-Opioid-Therapy.pdf
https://www.asco.org/sites/new-www.asco.org/files/content-files/advocacy-and-policy/documents/2016-ASCO-Policy-Statement-Opioid-Therapy.pdf
https://www.asco.org/sites/new-www.asco.org/files/content-files/advocacy-and-policy/documents/2016-ASCO-Policy-Statement-Opioid-Therapy.pdf
https://medicalmarijuana.procon.org/view.resource.php?resourceID=000881
https://medicalmarijuana.procon.org/view.resource.php?resourceID=000881
https://medicalmarijuana.procon.org/view.resource.php?resourceID=000881


194

 186. McNeely ML, Parliament MB, Seikaly H, Jha N, 
Magee DJ, Haykowsky MJ, et al. Effect of exercise 
on upper extremity pain and dysfunction in head and 
neck cancer survivors: a randomized controlled trial. 
Cancer. 2008;113(1):214–22.

 187. McNeely ML, Parliament MB, Seikaly H, Jha N, 
Magee DJ, Haykowsky MJ, et  al. Sustainability 
of outcomes after a randomized crossover trial of 
resistance exercise for shoulder dysfunction in sur-
vivors of head and neck cancer. Physiother Can. 
2015;67(1):85–93.

 188. Pfister DG, Cassileth BR, Deng GE, Yeung KS, Lee 
JS, Garrity D, et  al. Acupuncture for pain and dys-
function after neck dissection: results of a randomized 
controlled trial. J Clin Oncol. 2010;28(15):2565–70.

 189. Deganello A, Battat N, Muratori E, Cristofaro G, 
Buongiorno A, Mannelli G, et  al. Acupuncture in 
shoulder pain and functional impairment after neck 
dissection: a prospective randomized pilot study. 
Laryngoscope. 2016;126(8):1790–5.

 190. Larsson IM, Ahm Sørensen J, Bille C.  The 
post- mastectomy pain syndrome- a system-
atic review of the treatment modalities. Breast 
J. 2017;23(3):338–43.

 191. Kalso E, Tasmuth T, Neurvonen PJ.  Amitriptyline 
effectively relieves neuropathic pain following treat-
ment of breast cancer. Pain. 1996;64(2):293–302.

 192. Tasmuth T, Hartel B, Kalso E. Venlafaxine in neuro-
pathic pain following treatment of breast cancer. Eur 
J Pain. 2002;6(1):17–24.

 193. Watson CP, Evans RJ, Watt VR.  The post- 
mastectomy pain syndrome and the effect of topical 
capsaicin. Pain. 1989;38(2):177–86.

 194. Dini D, Bertelli G, Gozza A, Forno GG. Treatment 
of the post-mastectomy pain syndrome with topical 
capsaicin. Pain. 1993;54(2):223–6.

 195. Conacher ID.  Therapists and therapies for post- 
thoracotomy neuralgia. Pain. 1992;48(3):409–12.

 196. Bajwa ZH, Sami N, Warfield CA, Wootton 
J. Topiramate relieves refractory intercostal neural-
gia. Neurology. 1999;52(9):1917.

 197. Erdek MA, Staats PS. Chronic pain and thoracic sur-
gery. Thorac Surg Clin. 2005;15(1):123–30.

 198. Glantz L, Godovic G, Lekar M, Kramer M, 
Eidelman LA.  Efficacy of transdermal nitroglyc-
erin combined with etodolac for the treatment 
of chronic post- thoracotomy pain: an open label 
prospective clinical trial. J Pain Symptom Manag. 
2004;27(3):277–81.

 199. Fu MR, Deng J, Arner JM.  Putting evidence into 
practice: cancer related lymphedema. Evolving evi-
dence for treatment and management from 2009- 
2014. Clin J Oncol Nurs. 2015;18(6):68–79.

 200. Deng J, Radina E, Fu MR, Armer JM, Cormier 
JN, Thiadens SR, et  al. Self-care status, symp-
tom burden, and reported infections in individuals 
with lower-extremity primary lymphedema. J Nurs 
Scholarsh. 2015;47(2):126–34.

 201. Cohen EE, LaMonte SJ, Erb NL, Beckman KL, 
Sadeghi N, Hutcheson KA, et al. American Cancer 

Society Head and Neck cancer survivorship care 
guideline. CA Cancer J Clin. 2016;66(3):203–39.

 202. Jaeckle KA. Neurologic manifestations of neoplastic 
and radiation-induced plexopathies. Semin Neurol. 
2010;30(3):254–62.

 203. Delanian S, Lefaix JL, Pradat PF. Radiation-induced 
neuropathy in cancer survivors. Radiother Oncol. 
2012;105(3):273–82.

 204. Fathers E, Thrush D, Huson SM, Norman 
A. Radiation-induced brachial plexopathy in women 
treated for carcinoma of the breast. Clin Rehabil. 
2002;16(2):160–5.

 205. Schierle C, Winograd JM.  Radiation-induced bra-
chial plexopathy: review. Complication without a 
cure. J Reconstr Microsurg. 2004;20(2):149–52.

 206. Zeidman SM, Rossitch EJ, Nahold BS Jr. Dorsal root 
entry zone lesions in the treatment of pain related 
to radiation-induced brachial plexopathy. J  Spinal 
Disord. 1993;6(1):44–7.

 207. Nich C, Bonnin P, Laredo JD, Sedel L. An uncom-
mon form of delayed radio-induced brachial plexop-
athy. Chirurg Main. 2005;24(1):48–51.

 208. Pritchard J, Anand P, Broome J, Davis C, Gothard 
L, Hall E, et  al. Double-blind randomized phase 
II study of hyperbaric oxygen in patients with 
radiation- induced brachial plexopathy. Radiother 
Oncol. 2001;58(3):279–86.

 209. Cooper J.  Occupational therapy intervention with 
radiation-induced brachial plexopathy. Eur J Cancer 
Care. 1998;7(2):88–92.

 210. Stacey R, Green JT. Radiation induced small bowel 
disease: latest developments and clinical guidance. 
Therap Adv Chronic Dis. 2014;5(1):15–29.

 211. Teo MT, Sebag-Montefiore D, Donnellan 
CF.  Prevention and management of radiation-
induced late gastrointestinal toxicity. Clin Oncol (R 
Coll Radiol). 2015;27(11):656–67.

 212. Cho CH, Mathis JM, Ortiz O.  Sacral fractures 
and sacroplasty. Neuroimaging Clin N Am. 
2010;20(2):179–86.

 213. Kortman K, Ortiz O, Miller T, Brook A, Tutton S, 
Mathis J, Georgy B.  Multicenter study to assess 
the efficacy and safety of sacroplasty in patients 
with osteoporotic sacral insufficiency fractures 
or pathologic sacral lesions. J  Neurointerv Surg. 
2013;5(5):461–6.

 214. Moussazadeh N, Laufer I, Werner T, Krol G, 
Boland P, Bilsky MH, Lis E. Sacroplasty for cancer- 
associated insufficiency fractures. Neurosurgery. 
2015;76(4):446–50.

 215. Dhanda J, Pasquier D, Newman L, Shaw R. Current 
concepts in osteoradionecrosis after head and 
neck radiotherapy. Clin Oncol (R Coll Radiol). 
2016;28(7):459–66.

 216. Delanian S, Chatel C, Porcher R, Depondt J, Lefaix 
JL.  Complete restoration of refractory mandibular 
osteoradionecrosis by prolonged treatment with a 
pentoxifylline-tocopherol-clodronate combination 
(PENTOCLO): a phase II trial. Int J Radiat Oncol 
Biol Phys. 2011;80(3):832–9.

V. T. Chang and N. Kapoor-Hintzen



195

 217. Majithia N, Temkin SM, Ruddy KJ, Beutler AS, 
Hershman DL, Loprinzi CL.  National Cancer 
Institute-supported chemotherapy-induced periph-
eral neuropathy trials: outcomes and lessons. 
Support Care Cancer. 2016;24(3):1439–47.

 218. Smith EM, Pang H, Cirrincione C, Fleishman S, 
Paskett ED, Ahles T, et  al. Effect of duloxetine on 
pain, function, and quality of life among patients 
with chemotherapy-induced painful peripheral 
neuropathy: a randomized clinical trial. JAMA. 
2013;309(13):1359–67.

 219. Hershman DL, Lacchetti C, Dworkin RH, Lavoie 
Smith EM, Bleeker J, Cavaletti G, et al. Prevention 
and management of chemotherapy-induced periph-
eral neuropathy in survivors of adult cancers: 
American Society of Clinical Oncology clinical prac-
tice guideline. J Clin Oncol. 2014;32(18):1941–67.

 220. ASCO Guidelines, Hershman DL, Lacchetti 
C, Dworkin RH, Lavoie Smith EM, Bleeker J, 
Cavaletti G, et  al. Prevention and management of 
chemotherapy- induced peripheral neuropathy in sur-
vivors of adult cancers: American Society of Clinical 
Oncology clinical practice guideline. J Clin Oncol. 
2014;32(18):1941–67.

 221. Raja SN, Haythornthwaite JA, Pappagallo M, 
Clark MR, Travison TG, Sabeen S, et  al. Opioids 
versus antidepressants in postherpetic neuralgia: a 
randomized, placebo-controlled trial. Neurology. 
2002;59(7):1015–21.

 222. Rowbotham MC, Reisner LA, Davies PS, Fields 
HL.  Treatment response in antidepressant-naïve 
postherpetic neuralgia patients: double-blind, ran-
domized trial. J Pain. 2005;6(11):741–6.

 223. Briot K, Tubiana-Hulin M, Bastit L, Kloos I, Roux 
C. Effect of a switch of aromatase inhibitors on mus-
culoskeletal symptoms in postmenopausal women 
with hormone-receptor-positive breast cancer: the 
ATOLL (articular tolerance of letrozole) study. 
Breast Cancer Res Treat. 2010;120(1):127–34.

 224. Yang GS, Kim HJ, Griffith KA, Zhu S, Dorsey SG, 
Renn CL. Interventions for the treatment of aroma-
tase inhibitor-associated arthralgia in breast cancer 
survivors. A systematic review and meta-analysis. 
Cancer Nurs. 2017;40(4):E26–41.

 225. Irwin MI, Cartmel B, Gros CP, Ercolano E, Li F, Yao 
X, et  al. Randomized exercise trial of aromatase- 
inhibitor- induced arthralgia in breast cancer survi-
vors. J Clin Oncol. 2015;33(10):1104–11.

 226. Goetsch M, Lim JY, Caughey AB.  A practical 
solution for dyspareunia in breast cancer survi-

vors: a randomized clinical trial. J  Clin Oncol. 
2015;33(30):3394–400.

 227. Marks C, Stadler M, Häusermann P, Wolff D, 
Buchholz S, Stary G, et al. German-Austrian-Swiss 
Consensus Conference on clinical practice in chronic 
graft-versus-host disease (GVHD): guidance for sup-
portive therapy of chronic cutaneous and musculo-
skeletal GVHD. Br J Dermatol. 2011;165(1):18–29.

 228. Khan AA, Morrison A, Hanley DA, Felsenberg D, 
McCauley LK, O'Ryan F, et  al. International task 
force on osteonecrosis of the jaw. Diagnosis and 
management of osteonecrosis of the jaw: a sys-
tematic review and international consensus. J Bone 
Miner Res. 2015;30(1):3–23.

 229. Waltho D, Rockwell D.  Post breast surgery pain 
syndrome: establishing a consensus for the defini-
tion of post mastectomy pain syndrome to provide 
a standardized clinical and research approach  – a 
review of the literature and discussion. Can J Surg. 
2016;59(5):342–51.

 230. Werner MU, Kongsgaard UEI.  Defining persis-
tent post-surgical pain: is an update required? Br 
J Anaesth. 2014;113(1):1–4.

 231. Paice J, Mulvey M, Bennett M, Dougherty PM, 
Farrar JT, Mantyh PW, et al. AAPT diagnostic cri-
teria for chronic cancer pain conditions. J  Pain. 
2017;18(3):233–46.

 232. Chawla N, Blanch-Hartigan D, Virgo KS, Ekwueme 
DU, Han X, Forsythe L, et  al. Quality of patient- 
provider communication among cancer survivors: 
findings from a nationally representative sample. 
J Oncol Pract. 2016;12(12):e964–73.

 233. Gilligan T, Coyle N, Frankel RM, Berry DL, 
Bohlke K, Epstein RM, et  al. Patient-clinician 
communication: American Society of Clinical 
Oncology consensus guideline. J  Clin Oncol. 
2017;35(31):3618–32.

 234. Kvale EA, Huang CS, Meneses KM, Demark- 
Wahnefried W, Bae S, Azuero CB, et  al. Patient- 
centered support in the survivorship care transition: 
outcomes from the patient-owned survivorship care 
plan intervention. Cancer. 2016;122(20):3232–42.

 235. Peterson K, Anderson J, Bourne D, Mackey K, 
Helfand M. Evidence brief: effectiveness of models 
used to deliver multimodal care for chronic mus-
culoskeletal pain. 2017 Jan. VA Evidence-based 
Synthesis Program Evidence Briefs [Internet]. 
Washington (DC): Department of Veterans Affairs 
(US);. Available from http://www.ncbi.nlm.nih.gov/
books/NBK442254/.

10 Pain

http://www.ncbi.nlm.nih.gov/books/NBK442254/
http://www.ncbi.nlm.nih.gov/books/NBK442254/


Part IV

Problem Area: Function



199© Springer International Publishing AG, part of Springer Nature 2018 
M. Feuerstein, L. Nekhlyudov (eds.), Handbook of Cancer Survivorship, 
https://doi.org/10.1007/978-3-319-77432-9_11

Cognitive Dysfunction

Robert J. Ferguson, Catherine M. Bender, 
Brenna C. McDonald, James C. Root, 
and Shelly Kucherer

11

11.1  Introduction

Cognitive change that results from various forms 
of cancer and treatment has gained growing 
research attention since publication of the first 
edition of the Handbook of Cancer Survivorship 
in 2007. A brief literature search on MEDLINE 
using the search terms “cancer,” “cognitive 
change,” “cognitive dysfunction” and “cognitive 
impairment” resulted in growth from 180 publica-
tions in 2007, to 321 in 2012, and 793 published 

in 2016. The history of clinical research on can-
cer-related cognitive dysfunction (CRCD) largely 
began with evaluation of cancer of the central ner-
vous system (CNS) but expanded greatly in the 
early 1990s to include study of the cognitive 
effects of non-CNS tumors and systemic thera-
pies. In addition, over the time span since the 
Handbook’s first edition, research has been com-
pleted on various non-pharmacological and phar-
macological treatments of CRCD.  This chapter 
will summarize CRCD research related to non-
CNS and CNS cancer, the emerging treatment 
approaches, and future directions for research.

11.2  Cognitive Dysfunction 
Associated with Non-CNS 
Disease

11.2.1  Background and Prevalence

The most widely studied population with non- 
CNS CRCD is early stage breast cancer [1, 2] but 
a number of studies have also included patients 
with lymphoma [1, 3] spanning the course of 
about two and a half decades. Most investigations 
in that period focused on memory problems asso-
ciated with late cognitive effects of chemother-
apy (e.g., [4]) or endocrine therapies [5] among 
breast cancer survivors (BCS). While the exact 
prevalence is unknown, 25–75% of chemother-
apy recipients are estimated to demonstrate 
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evidence of CRCD [2]. The wide variation in 
estimates likely has much to do with differences 
in research methods, including the definition of 
cognitive decline used, timing of assessment of 
cancer survivors (e.g., during active treatment, 
acute recovery, or post-treatment phases), neuro-
cognitive tests used in different studies, varia-
tions in research design (e.g., cross-sectional and 
longitudinal studies), and variations in cancer 
populations studied [2]. Standards of neuropsy-
chological testing composite scores and other 
methodological conventions have been proposed 
to help clarify between study comparisons [6, 7]. 
Regardless, if we assume 50% of chemotherapy 
recipients (median of the 25–75% prevalence 
range noted above) experience CRCD, the public 
health impact on survivor function and quality of 
life is formidable; especially in light of growing 
numbers in the cancer survivor population (cur-
rently 15.5 million) [8].

11.2.2  Research on Non-CNS CRCD

Research on the cognitive effects of chemother-
apy dates back to the early 1980s with small sam-
ples of individuals with cancer, but no control 
groups or controls for effects of emotional dis-
tress (e.g., depressive symptoms) on neuropsy-
chological test performance were utilized. In 
addition, many of the patients in such early work 
were evaluated soon after the completion of che-
motherapy, when the acute effects of various 
treatment exposures were expected to depress 
neurocognitive performance [9]. In an improved 
design, Wieneke and Dienst [10] evaluated 28 
breast cancer chemotherapy recipients 6 months 
post-treatment. Seventy-five percent scored >2 
standard deviations below published norms on 
one or more neurocognitive measures and out-
comes were found to be unrelated to depression, 
type of chemotherapy, or time since treatment. In 
a larger cross-sectional study, Ahles et  al. [4] 
compared long-term breast cancer and lymphoma 
survivors (>5 years post-treatment) who com-
pleted chemotherapy (N = 71) or local therapy (N 
= 57). In order to control for demographic and 
neurobehavioral risk factors, the two survivor 

groups were matched on age, education, and IQ, 
and were excluded if they had a history of neuro-
logic disorders, substance abuse, or severe psy-
chiatric illness. Thirty-nine percent of 
chemotherapy recipients compared to 14% of 
local therapy patients demonstrated neurocogni-
tive dysfunction (p < 0.002).

With a lack of pre-treatment assessments, a 
number of longitudinal studies evaluating 
patients undergoing cancer treatment were then 
conducted. These studies compared matched, 
same-cancer controls not undergoing systemic 
therapy with chemotherapy recipients and a 
healthy control group. Overall, the longitudinal 
studies completed over the last two decades have 
been consistent with early research. A subset of 
survivors who receive adjuvant chemotherapy 
have detectable neurocognitive declines in verbal 
memory, verbal working memory, and process-
ing speed [2]. The neurocognitive declines are 
generally mild to moderate, and have been found 
independent of emotional distress or other neu-
robehavioral factors [2, 6, 11–13]. In addition, 
studies have found poorer than expected cogni-
tive performance in breast cancer patients prior to 
chemotherapy and in those not receiving chemo-
therapy [14–20]. These findings suggest a role 
for patient-related risk factors (e.g., age, cogni-
tive reserve, fatigue) [21, 22] and/or the cancer 
disease process itself in cognitive decline in this 
population. In addition, research has suggested 
cognitive effects of cancer treatments other than 
chemotherapy, including surgery, general anes-
thesia, local radiation, and endocrine therapies 
[23–25]. Ovarian and testicular cancer survivors 
have also been studied since 2010, with similar 
findings in terms of negative cognitive effects of 
chemotherapy and endocrine treatments in a sub-
group of patients [26–29].

11.2.3  Mechanisms

An active area of research is the investigation of 
potential biological mechanisms of CRCD. Ahles 
and Saykin [30] proposed a number of candidate 
mechanisms for chemotherapy-related cognitive 
changes, as well as for potential common risk 
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factors for the development of cancer and cogni-
tive problems. These include direct neurotoxic 
effects related to the passage of chemotherapy 
agents across the blood-brain barrier; 
chemotherapy- induced DNA damage caused 
either directly by chemotherapy agents or via 
increased oxidative stress, or chemotherapy- 
induced telomeric shortening leading to acceler-
ated cell aging; and cytokine dysregulation and 
inflammation. All of these events could lead to 
increased oxidative stress and a cycle of further 
increased DNA damage and additional cytokine 
release. Variability in genes related to neural 
repair and/or plasticity or neurotransmission can 
also increase individual susceptibility to cogni-
tive changes. Changes in brain activation and 
cognitive function have also been found to be 
related to chemotherapy-induced amenorrhea 
and hormone dysregulation [31] and oxidative 
DNA damage [32].

11.2.4  Genetic Influences

Genetic variability can influence each of the 
above factors, potentially explaining why a sub-
group of patients is more likely to experience 
CRCD. For example, variation in genes related to 
blood-brain transporters may influence the 
amount of chemotherapy crossing the blood- 
brain barrier for a given patient [33–42]. Studies 
examining genetic factors have suggested a role 
for APOE [3, 43], COMT [44], and IL1R1 [45] 
polymorphisms in risk for CRCD. Somatic chro-
mosomal instability has been found to be associ-
ated with radiation and chemotherapy treatments, 
as well as with perceived stress levels in breast 
cancer patients [46].

11.2.5  Chemotherapy Agents

As reviewed by Seigers et al. [47, 48], preclinical 
in  vivo studies have investigated the effect of 
various chemotherapy agents and other biologics 
(e.g., antimetabolites, DNA cross-linking agents, 
mitotic inhibitors, anti-hormonal agents, and 
molecular-targeted agents) on adverse neurologi-

cal function, including cognitive deficits. Specific 
chemotherapy agents have been studied with 
regard to apoptosis, blood supply, cerebrospinal 
fluid composition, electrophysiology, histone 
acetylation, inflammation, brain morphology, 
neurogenesis/gliogenesis, neurotransmitter/mon-
amine release, and oxidative stress, with findings 
often demonstrating that different agents may 
show similar overall effects in these domains, 
suggesting that common indirect mechanisms 
may lead to CRCD [48].

11.2.6  Inflammation

Changes in pro-inflammatory cytokine levels may 
also accelerate cognitive decline in patients with 
cancer [49–51]. Clinical studies have examined 
levels of various cytokines before, during, and 
after chemotherapy treatment, and found that 
cytokine levels and association with objective and 
subjective cognitive function vary over the course 
of treatment [16, 17, 52–56]. Patel et  al. found 
that higher sTNF-RII levels were associated with 
poorer memory before surgery and adjuvant ther-
apy in women with breast cancer [17]. This sug-
gests cancer itself can trigger processes leading to 
cognitive dysfunction. In contrast, higher levels of 
IL-6 and TNFα were related to more self-reported 
cognitive complaints in women during chemo-
therapy for breast cancer [51, 54].

In addition, higher TNFα levels were related 
to poorer verbal memory and lower left hippo-
campal volume in 42 women with breast cancer 5 
years post-chemotherapy [57], suggesting that an 
inflammatory response may be triggered by the 
introduction of chemotherapy and maintained 
well after completion of systemic treatment. 
Different chemotherapy regimens have also been 
shown to differentially affect cytokine levels and 
downstream effects on survivor function [51]. 
For example, increases in inflammatory cyto-
kines are associated with symptoms commonly 
experienced by individuals with cancer, includ-
ing depressive symptoms, anxiety, fatigue and 
sleep problems, also referred to as “sickness 
behavior.” These symptoms commonly co-occur 
with cognitive complaints [58–61]. Moreover, 
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medications used to manage these symptoms and 
the presence of comorbidities may influence 
CRCD [62]. More research is needed on identify-
ing specific CRCD pathways, including identify-
ing which agents cause which types of cytokine 
release and the downstream effects on survivor 
cognitive function and quality of life.

11.2.7  Endocrine Influences

Changes in reproductive hormones such as estro-
gen with cancer and cancer therapy may also be 
associated with CRCD. Estrogen exposure 
enhances learning and memory and influences 
brain areas that are rich in estrogen receptors and 
support these cognitive functions. Estradiol (E2) 
influences neuronal growth and synaptic plastic-
ity, and has anti-inflammatory properties includ-
ing inhibition of pro-inflammatory cytokines 
(IL-6, IL-8, TNF) [63]. Decreasing E2 levels over 
the course of a woman’s lifespan are associated 
with cognitive decline [64, 65], and this may be 
exaggerated in women with breast cancer. During 
and after breast cancer therapy, E2 levels are sig-
nificantly lower in postmenopausal women. 
Treatment with aromatase inhibitors is associated 
with aromatase inhibition of nearly 98%, result-
ing in significant suppression of plasma E2 levels 
after 15 weeks of aromatase inhibitor therapy 
[66]. Ovariectomized mice have significant hip-
pocampal spine synapse loss with 4 weeks of 
exposure to the aromatase inhibitor letrozole 
[67]. Poorer cognitive function has been associ-
ated with aromatase inhibitor therapy in post-
menopausal women with early stage breast 
cancer [68]. More research is needed to deter-
mine the precise role of reduction in estrogen and 
other hormones (e.g., androgen suppression ther-
apy in prostate cancer) in CRCD.

11.2.8  Summary of Mechanisms

The mechanisms involved in non-CNS CRCD are 
multiple and likely have independent as well as 
interacting influences on cognition and quality of 
life. Much of the research cited here has sought to 

isolate the influence of cancer treatment or other 
factors (such as inflammation) on cognitive per-
formance, and thus has controlled for the influ-
ence of emotional distress through excluding 
cancer survivors with high emotional distress. 
However, in clinical settings, many survivors may 
present with longstanding anxiety or mood disor-
ders or acute episodes of emotional adjustment 
difficulty at some point in their cancer experience. 
It may be that chronic emotional distress leads to 
CNS vulnerability to late cognitive effects of non-
CNS cancer or cancer therapy. Or, acute distress, 
concurrent with cancer, may exacerbate existing 
CRCD [69]. In summary, the multiple mecha-
nisms involved in non-CNS CRCD may have 
direct, interacting or perhaps even reciprocal 
influences on cognitive function (Fig. 11.1).

11.2.9  Neuroimaging Studies

Over the past 10 years, an increasing number of 
structural and functional neuroimaging studies 
have examined the neural substrate of CRCD 
using MRI or PET (for reviews and commentary, 
see [71–77]). Functional neuroimaging 
approaches have most commonly used measures 
of executive function and working and episodic 
memory, given the cognitive alterations com-
monly shown in these domains in cancer patients. 
Retrospective studies of BCS cohorts and case 
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Fig. 11.1 Multiple influences on cognitive function. 
(Reprinted with permission, Ref. [70])
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studies have found alterations in task-related 
brain activation [32, 78–85] and resting cerebral 
metabolism [83] in patients who had received 
chemotherapy relative to those who did not. 
Reduced gray matter volume has also been dem-
onstrated in chemotherapy-treated BCS using 
voxel-based morphometric (VBM) analyses [32, 
86–88] and other volumetric techniques [55, 89]. 
In addition, decreased white matter integrity has 
been shown using diffusion tensor imaging (DTI) 
[86, 88, 90–92].

In subsequent prospective and longitudinal 
work, structural MRI and DTI studies have dem-
onstrated significant reductions in gray matter 
volume/density [93–96] and white matter integ-
rity [97] that appear specifically attributable to 
breast cancer chemotherapy, though some differ-
ences have also been shown prior to systemic 
treatment [93, 94, 96–98]. Prospective longitudi-
nal studies have also shown alterations in brain 
activation in breast cancer patients relative to 
controls prior to systemic treatment, and exam-
ined the relationship of activation to variables 
such as fatigue, worry, mood, and anxiety [22, 
99–102]. Increased working memory-related 
functional MRI (fMRI) activation relative to con-
trols after surgery but prior to breast cancer che-
motherapy has been found in multiple studies 
[103–105], though relative between-group differ-
ences in activation at times depend on analytic 
approach and covariates selected [102, 105, 106].

Reduced task-related activation has also been 
observed in the near-term (i.e., 1–6 months) after 
breast cancer chemotherapy, with at least partial 
recovery over time [104, 107]. A similar pattern 
of decline with partial recovery has been shown 
for regional grey matter volume/density [94, 95] 
among BCS. This pattern of longitudinal change 
is consistent with the overall cognitive findings of 
greatest cognitive decline during and shortly after 
chemotherapy, with significant recovery over 
time, though persistent deficits may remain for a 
subgroup of cancer survivors. Which patients are 
at greatest risk remains the subject of consider-
able research. As noted above, greater age at 
diagnosis, lower cognitive reserve, and genetic 
vulnerability may increase risk for cognitive 
declines after chemotherapy.

Alternative patterns of activation change over 
time have also been demonstrated, and may be 
dependent on cognitive domain assessed and 
treatment type or dose (e.g., patients treated with 
chemotherapy versus those who are not, 
conventional- dose versus high-dose chemother-
apy, anthracycline- versus non-anthracycline- 
based regimens) [84, 108–110]. Several studies 
have also demonstrated direct correlations 
between brain structure/function and subjective 
or objective cognitive performance or peripheral 
neuropathy symptoms in BCS [32, 55, 57, 82, 83, 
90, 91, 94, 96, 97, 99, 105, 107, 111, 112] as well 
as between brain metrics and biological variables 
such as cytokine levels and menopausal status 
[31, 55, 93, 113].

A small number of studies have also found 
alterations in brain metabolites after breast can-
cer chemotherapy using magnetic resonance 
spectroscopy [57, 86, 88]. Pulsed arterial spin 
labeling (PASL) MRI has demonstrated altera-
tions in cerebral blood flow specific to 
chemotherapy- treated patients which are both 
related to and independent of gray matter 
changes, and which correlate with neuropsycho-
logical performance and symptoms related to 
peripheral neuropathy [112, 114]. A variety of 
self-report and objective cognitive assessment 
tools have been shown to correlate with neuroim-
aging findings, including measures of attention, 
memory, and executive function. Some studies 
have demonstrated correlations with specific 
tests, while others have utilized cognitive domain 
scores.

Over the past 5 years, studies have imple-
mented network and connectivity analyses utiliz-
ing structural MRI and task-based and 
resting-state functional MRI data. This work has 
demonstrated alterations in connectivity metrics 
in breast cancer patients who received chemo-
therapy relative to those who did not and healthy 
controls; such changes have also been shown to 
relate to cognitive function, further elucidating 
the mechanisms for these impairments [108, 
115–124]. Most recently, structural and func-
tional network alterations have been demon-
strated in breast cancer patients prior to any 
treatment, including surgery with anesthesia 
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[125], providing further evidence for a role for 
cancer pathogenesis in the observed cognitive 
changes.

Most of the initial neuroimaging work study-
ing CRCD was conducted in breast cancer 
patients. Studies in other cancer populations, 
including ovarian, testicular, and lung cancers, 
mixed solid tumor populations, and stem cell 
transplant recipients, have shown similar find-
ings, particularly with regard to negative effects 
of chemotherapy on brain structure and function, 
but also with regard to cognitive changes in can-
cer patients prior to systemic treatment [43, 85, 
126–131]. Work in prostate cancer has also 
shown effects of androgen deprivation therapy on 
brain structure and function, including decreased 
gray matter volume and reduced brain activation 
and functional connectivity [132–134].

Overall, cross-sectional and longitudinal 
structural and functional neuroimaging studies 
have detected alterations in brain gray matter, 
white matter, blood flow, metabolism, activation, 
and connectivity in cancer populations. The most 
pronounced effects have been demonstrated 
within the first several months after chemother-
apy treatment, and have been shown to improve 
over time, though persistent effects have been 
noted even decades after treatment completion. It 
is also important to recognize that alterations in 
neuroimaging metrics have been shown in cancer 
patients at pre-treatment baseline, and related to 
aspects of treatment other than chemotherapy. 
Similar effects have been seen across varying 
cancer types; the most common findings reported 
are alterations in brain structure and function in 
prefrontal and medial temporal regions, consis-
tent with the executive and memory symptoms 
commonly found in cognitive studies.

11.3  Quality of Life Impact

Quality of life research on the effects of CRCD 
has generally evaluated occupational and social 
impacts [13, 135–137]. For example, an online 
survey of 453 cancer survivors (Tannock and 
Vardy; www.hurricanevoices.org/today/cognition) 
demonstrated 62% of survivors reported home 

problems such as being criticized by family 
members, avoiding social functions due to embar-
rassment with memory failures, or having to 
relinquish responsibilities such as managing 
home finances. With respect to CRCD work- 
related problems, survivors have reported being 
moved to positions of fewer job responsibilities, 
lower pay, or inability to handle pre-cancer work-
load. Frustration exhibited by co-workers and 
supervisors, demotion, and termination have also 
been reported. BCS with CRCD have been found 
to have more employment problems, disability, 
and changes in social and family roles than those 
without cognitive change [138]. Given the 
breadth of functional and quality of life disrup-
tions that can arise from CRCD in social and 
occupational roles, efforts to address CRCD with 
various forms of intervention have increased 
since the prior edition of this book.

11.4  Treatment Approaches

Since the 2007 publication of the Handbook of 
Cancer Survivorship, there has been growth in 
the development and evaluation of non- 
pharmacological, pharmacological, physical 
activity, and natural supplement interventions to 
ameliorate CRCD related to non-CNS disease. 
Seven reviews of CRCD intervention research 
have been published from 2014 to 2016, includ-
ing meta-analyses of limited data [139–145]. The 
overall conclusion of this literature is that there is 
some evidence that non-pharmacological 
approaches offer improvement in cognitive func-
tion and quality of life outcomes for cancer 
survivors.

Small sample sizes, single clinicians deliver-
ing treatment, variability in outcome measures 
used (both self-reported and objective neurocog-
nitive outcomes) and studies completed primarily 
with BCS limit broad conclusions on efficacy at 
this point. Pharmacological interventions and 
studies of natural supplements are limited in 
number and have mixed results [2, 139, 141]. We 
briefly summarize non-pharmacological and 
pharmacological approaches of CRCD and high-
light future directions of research.

R. J. Ferguson et al.

http://www.hurricanevoices.org/today/cognition


205

11.4.1  Non-pharmacological 
Approaches

The range of non-pharmacological treatments of 
CRCD has included computer-based approaches, 
behavioral and educational interventions that 
teach compensatory strategies, and physical 
activity/exercise [139, 141, 143]. Computer- 
based cognitive training is an approach to cogni-
tive rehabilitation that has been examined in BCS 
and consists of repetitive practice to theoretically 
foster expanded neural networking around dam-
aged brain regions. Among the benefits of 
computer- based interventions are that it does not 
require clinician training and can be accessed by 
anyone having access to a computer or mobile 
device. One example of a computer-based CRCD 
treatment involves an online-administered treat-
ment commercially available from Lumos Labs 
[146]. In a small (N = 41) RCT, BCS demon-
strated improvement over wait-list controls on 
the Wisconsin Card Sorting Test (p = 0.008), 
Delis-Kaplan Executive Function System Letter 
Fluency test (p = 0.003), and Symbol Search sub-
test from the Wechsler Adult Intelligence 
Scale-IV (p = 0.009). However, the study had 
some important limitations, which included a 
lack of assessing cognitive dysfunction (either 
self-report or neurocognitive assessment) to 
determine study eligibility. The authors report 
this could have biased results, as individuals who 
enrolled may have had higher cognitive function 
and thus higher interest in participating in the 
study, and may therefore have been responsive to 
treatment. In addition, there was no active treat-
ment control condition and no follow-up to assess 
outcome sustainability. The treatment did not 
require a trained clinician to administer it, but did 
consist of four to five 20–30 minute unsupervised 
practice sessions weekly for 12–15 weeks.

The range of “dosing” could vary from 16 to 
30 hours of training and it remains unknown how 
much practice is necessary to have a positive 
clinical effect [145, 147]. While computerized 
interventions appear convenient (requires no 
clinical staff, space, or office visit by the survi-
vor) they also may be limited in generalizability 
of survivor memory skills to real-world task per-

formance, and may still require much time in 
practice to achieve positive outcomes. Finally, 
they may not be attractive to survivors who prefer 
interpersonal interaction over an electronic inter-
vention [148].

Cognitive-behavioral therapy (CBT) has also 
been developed and evaluated as a treatment for 
CRCD. Memory and Attention Adaptation 
Training (MAAT) is brief CBT and has been eval-
uated in three studies of BCS [149–151], one 
study with individuals after mild to severe trau-
matic brain injury where MAAT was evaluated in 
combination with methylphenidate or pill placebo 
[152], and an additional study of MAAT modified 
and combined with problem solving for individu-
als with epilepsy [153]. In its current form, MAAT 
consists of 8 weekly visits of 30–45 minutes in 
duration. Clinicians follow a manualized protocol 
while survivors are provided a workbook to aid in 
review and retention of material covered in visits 
and guide daily application of compensatory 
skills. MAAT consists of 4 components: (1) 
Education on CRCD and with emphasis on modi-
fying causal attributions for daily memory fail-
ures from cancer-related causes to the possibility 
of more controllable causes of stress and inatten-
tiveness [154–156]. This causal attributional shift 
may enhance coping [157]; (2) Self-awareness 
training that utilizes self- monitoring to help sur-
vivors identify “at risk” contextual, cognitive, or 
emotional conditions under which cognitive fail-
ures occur; (3) Compensatory strategy training to 
improve daily cognitive task performance. 
Examples include Self-Instructional Training 
(SIT) [158], using a day planner, active listening 
and visualization strategies [159]; and (4) Stress 
management, including self-regulation skills, 
activity scheduling/pacing and cognitive restruc-
turing to modify negative appraisals of cognitive 
failure [150, 160, 161].

MAAT was developed after extensive litera-
ture review of treatments for cognitive dysfunc-
tion [154, 157, 162–168] (Fig. 11.2). It emphasizes 
acquisition of adaptive behavioral, emotion regu-
lation, and cognitive skills to optimize cognitive 
performance and emotional coping with cognitive 
dysfunction in daily life [160, 166, 168, 169]. 
CRCD symptoms can be worse under conditions 
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of increased task demand. As task demands 
increase (e.g., work or family demands), there is a 
theoretical rise in the perceived disparity between 
task demand and cognitive abilities to meet task 
demands [69, 79, 170]. This perceived deficit in 
ability to meet demands leads to increased psy-
chophysiological arousal and emotional distress, 
and ultimately exacerbates cognitive interference 
and can result in confirmatory experience of cog-
nitive failure. Thus, the acquisition of self-regula-
tion and compensatory cognitive skills can 
enhance ability to meet rising task demands, 
enhance performance self- efficacy, and reduce 
distress about cognitive symptoms as they occur 
in real-world settings [147, 165–167, 171, 172]. 
This theoretical conceptualization of MAAT is 
depicted in Fig. 11.2 [170].

Empirical support for MAAT among BCS has 
accumulated over the course of three studies, 
with the first study as a single group design (fea-
sibility study) that showed improvements in ver-
bal memory, processing speed, self-reported 
cognitive complaints and quality of life measures 
(see Table 11.1) [149].

A second study with improved methods uti-
lized a waitlist (no treatment) randomized con-
trolled trial (RCT) design [150]. Results 
demonstrated significantly improved verbal 

memory (California Verbal Learning Test-II) and 
quality of life among 19 BCS randomized to 
MAAT over 21 randomized to the waitlist (survi-
vors were at least 18 months post-chemotherapy). 
In the third MAAT study, MAAT was expanded 
from a 4 visits and 3-phone contact intervention 
format to an 8-visit (30–45 minutes) format with 
the intention of videoconference delivery. The 
RCT design was improved by adding an active 
control condition, supportive therapy (ST) [151], 
to control for therapeutic “common factors” such 
as interpersonal warmth, empathy, and treatment 
expectation influences on outcomes. The primary 
self-reported outcome measure was the 
Functional Assessment of Cancer Therapy- 
Cognitive scale (FACT-Cog) [173].

Both MAAT and ST were delivered via video-
conference network linking rural health centers 
to evaluate MAAT efficacy with telehealth deliv-
ery [151, 174]. Adjusting for baseline differ-
ences, MAAT participants improved in 
FACT-Cog perceived cognitive impairments over 
ST at 2-month follow-up (p = 0.02; d = 0.52; 
trend at post-treatment p = 0.09). In neurocogni-
tive outcomes, MAAT participants made signifi-
cant improvement in processing speed over 
controls at post-treatment (p = 0.03; d = 0.50) but 
not on verbal memory. MAAT participants also 
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had a trend (p = 0.07) for improvement over ST 
in anxiety about cognitive symptoms (Meta- 
Memory in Adulthood Anxiety Scale) with a 
large effect size (d = 0.90) at 2-month follow-up. 
This suggests MAAT participants continued to 
make gains in emotional distress reduction while 
ST participants regressed to baseline 2 months 
after cessation of therapeutic contact.

However, the study described above was 
underpowered with limitations to expand recruit-
ment of volunteer participants and extend the 
study for a larger sample. This limits confidence 
in the result that MAAT has a strong effect on 
reduction in anxiety about cognitive problems 
above and beyond ST. Nevertheless, MAAT par-
ticipants reported high satisfaction with MAAT 
and they were more likely to recommend MAAT 
to a friend than ST participants were to recom-
mend ST to a friend. In addition, 75% of MAAT 
participants indicated they likely would have not 
been able to engage MAAT without videoconfer-

ence delivery, suggesting this mode of treatment 
delivery improves access for survivorship 
services.

While promising, limitations of MAAT 
research for cancer survivors include small sam-
ple sizes, restrictions of research to only BCS, 
and one clinician per MAAT or ST control condi-
tion. More research with MAAT utilizing large 
samples of cancer patients at multiple sites with 
multiple clinicians is needed to add to confidence 
in generalizability of treatment. In addition, lon-
ger follow-up time points of 6–12 months and 
with other types of cancer survivors would help 
determine sustainability of positive outcomes 
and for individuals with different forms of can-
cer. MAAT has been evaluated in a multi-site, 
multi-clinician RCT among 71 male and female 
participants with persistent cognitive problems 
after traumatic brain injury [152]. This approach 
could be replicated among cancer survivors. The 
trial involved a 2 × 2 research design comparing 

Table 11.1 Three MAAT studies with breast cancer survivors from 2007 to 2016

Study Design Sample, N
Primary self-reported 
outcomes

Primary 
neuropsychological 
outcomes

Ferguson 
et al. [149]

Single group repeated 
measures; BL, PT, 2M 
and 6M f/u

29 Stage I and II 
BCS, at least 3 
years 
post- treatment

MASQ: Improvements over 
BL at PT, 2M, 3M
QOL-Total: Improvement 
over BL at 6M

CVLT-II: Improvements 
over BL at 2M, 6M
Logical Memory I & II:
Improvements over BL at 
PT, 2M, 6M
Stroop: Improvements 
over BL at PT, 2M, 6M
Digit Symbol: 
Improvements over BL at 
2M, 6M

Ferguson 
et al. [150]

Randomized 
Controlled Trial 
(RCT) with Waitlist 
(WL) Control; BL, 
PT, 2M f/u

40 Stage I and II 
BCS at least 18 
months 
post- treatment

MASQ: ns between MAAT or 
WL at PT, 2M; However, 
MAAT 13.02 point 
improvement at PT, vs. 6.21 
for WL at PT.
QOL- Spiritual
MAAT > WL at PT

CVLT-II: Improvement 
over WL at PT, 2M
Stroop, Digit Symbol: ns

Ferguson 
et al. [151]

RCT with attention 
control (Supportive 
Therapy; ST); BL, PT, 
2M f/u

47 Stage I, II and 
IIIa BCS at least 6 
months post- 
treatment (final 
analysis N = 35)

FACT-Cog PCI:
MAAT > ST at 2M; p = 0.02
MAAT > ST at PT, ns, p = 
0.07
MIA-A:
MAAT > ST at 2M, p = 0.09

Telephone Administered:
CVLT-II: ns; however, 
MAAT improvement 4.1 
points vs. ST 2.2
Symbol Digit: MAAT > 
ST at PT

BCS Breast Cancer Survivors
Time points: BL Baseline, PT Post-Treatment, 2M, 6M 2 or 6 month follow-up time points
Outcomes: CVLT-II California Verbal learning Test-II, Total Score; MASQ Multiple Ability Self-Report Questionnaire, 
QOL Quality of Life-Cancer Survivor
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MAAT combined with either methylphenidate or 
pill placebo with a behavioral, repetitive task 
“behavioral placebo” (“Attention Builders 
Training”). In short, MAAT demonstrated 
improved word-list learning over behavioral pla-
cebo, and in combination with methylphenidate 
improved nonverbal learning and auditory work-
ing memory and divided attention over behav-
ioral placebo with methylphenidate [152]. 
Perhaps MAAT combined with MPH could be 
helpful for cancer survivors of many different 
forms of cancer including those with both CNS 
and non-CNS disease.

Physical activity may also improve cognitive 
function in individuals with cancer [175, 176]. 
Growing evidence suggests that physical activity 
improves cognitive function in healthy older 
adults [177, 178]. Physical activity is associated 
with increased hippocampal volume, reductions 
in pro-inflammatory cytokines including IL-6, 
CRP, and TNF-α, and increases in brain derived 
neurotrophic factor (BDNF) [179]. Physical activ-
ity is also associated with reduced depressive 
symptoms, anxiety, fatigue and sleep problems; 
symptoms that commonly co-occur with CRCD 
[180, 181]. There is one review of 19 studies on 
effects of exercise on CRCD. Five of the studies 
in that review were with rodents and of the 14 
studies on humans, only 6 were randomized con-
trolled trials [182]. The authors conclude that cur-
rent data suggest that Asian movement exercise 
(e.g., yoga) has benefits for self-reported cogni-
tive impairments and reductions in inflammation 
among BCS.  More research is needed to deter-
mine whether the benefits of exercise in older 
adults extend to individuals with cancer.

11.4.2  Pharmacotherapy

Drug interventions for CRCD have also been 
investigated. For example, an 8-week double- 
blind, placebo-controlled trial of dexmethylpheni-
date (d-MPH; mean of 27.7  mg/day) was 
conducted with 152 adult patients with various 
cancers (excluding primary or metastatic CNS 
tumors) [183]. Improvements in fatigue and the 
memory score of the Highly Sensitive Cognitive 

Screen were observed among active medication 
participants vs. placebo. However, that trial con-
sisted of only baseline and post-treatment assess-
ment at the end of 8 weeks. No follow-up 
assessment occurred and there was no self- reported 
cognitive function or quality of life measure. Thus, 
it is not known if d-MPH produces long-term 
gains in neurocognitive and quality of life out-
comes among BCS. In another study, a sample of 
68 BCS with CRCD (mean of 22.8 months after 
last treatment) completed a trial of modafinil vs. 
placebo [184]. Participants were assessed with the 
Cognitive Drug Research computerized neurocog-
nitive assessment and the Brief Symptom 
Inventory at baseline and after 4 weeks. Significant 
improvements in the Speed of Memory Index (p = 
0.0002) and Digit Vigilance subtests of the CDR 
were observed in modafinil participants. No sig-
nificant gains were observed in the placebo group. 
Results suggest some clinical benefit for modafinil 
in processing speed and attention. However, there 
was no long-term follow- up assessment or report 
on measures of fatigue.

The long-term effects of modafinil on neuro-
cognitive outcomes remain unknown. In sum-
mary, there is incomplete evidence that 
pharmacotherapy offers cancer survivors relief 
from CRCD [139]. Perhaps most important, sur-
vivors appear to prefer effective non-drug alter-
natives after cancer treatment, either to reduce 
the number of medications taken or minimize 
side effects [70, 185]. For instance, in the d-MPH 
trial, 40.8% of participants reported mild/moder-
ate headache and 27.6% reported nausea. In light 
of our poor understanding of the etiology of 
CRCD and potential for unpleasant side effects, 
emphasis might be placed on continued develop-
ment of non-pharmacological approaches as low- 
risk alternatives until a better understanding of 
CRCD mechanisms comes to light.

11.4.3  Treatment Dissemination

There is increased awareness of CRCD and its 
adverse effects among medical oncologists, with 
55% of cancer survivors reporting their oncolo-
gist as understanding about the problem. 
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However, only 10% of survivors report being 
offered assistance [138, 186, 187]. This is most 
likely due to the fact there are few established 
treatments currently available. CRCD is com-
plex, it does not affect all survivors, and evidence 
of efficacy for various treatment approaches con-
tinues to be gathered at the time of this 
publication.

There are also few clinicians trained to deliver 
existing treatments for CRCD (e.g., MAAT or 
computerized methods) and treatment dissemina-
tion is therefore slow, as health professionals 
choose which treatment approaches to adopt. 
Fortunately, more attention is being paid to 
CRCD treatment research that addresses method-
ological limitations noted above to improve the 
knowledge of CRCD treatment efficacy [139, 
141, 143]. However, RCTs in this area in particu-
lar are expensive and take much time to com-
plete, delaying compilation of CRCD treatment 
knowledge. Perhaps one method of supplement-
ing CRCD treatment research based on the gold- 
standard RCT is to take advantage of newly 
available electronic outcomes monitoring sys-
tems, such as the U.S.  National Institutes of 
Health Patient-Reported Outcomes Measurement 
Information System (PROMIS).

These outcomes monitoring systems can pro-
vide valuable information about real-world effec-
tiveness of available treatments of CRCD [188]. 
For example, a centralized, secured web-based 
data repository for self-reported outcomes could 
be maintained to evaluate CRCD treatment out-
comes among individual survivors or cohorts of 
survivors (e.g., by disease type, cancer therapy 
type, or age-related categorization) and use sin-
gle case or multiple baseline experimental 
designs to evaluate treatment efficacy [189–191]. 
These methods could be used with archival data 
to answer important questions about treatment 
efficacy among survivors with medical (e.g., 
heart or vascular disease, previous brain injury) 
or psychiatric comorbidities that would other-
wise make them ineligible for RCTs. This type of 
outcomes monitoring would provide detailed 
information to guide treatment improvement and 
ultimately help determine which type of CRCD 
treatment is best suited to individual survivors.

11.5  Cognitive Dysfunction 
Associated with CNS Disease

In addition to cognitive dysfunction associated 
with non-CNS cancers and systemic treatments, 
primary CNS disease is associated with more 
severe cognitive dysfunction due to direct disrup-
tion and pathology in the brain. The effects of 
treatment of CNS disease can be more severe as 
well, as treatments, including resection, intrathe-
cal chemotherapy, and partial or whole brain 
radiation, are limited in their ability to target only 
diseased tissue in the brain, similar to systemic 
treatments for non-CNS cancers, but with direct 
effects on otherwise healthy brain tissue. In this 
section we describe incidence of CNS disease, 
cognitive changes associated with diagnosis, and 
effects of surgical resection, radiotherapy, and 
chemotherapy used in treatment of the disease.

11.5.1  Background and Prevalence

Central nervous system tumors may either be pri-
mary, originating and developing within the 
CNS, or metastatic, originating in non-CNS tis-
sue and migrating to the CNS. The incidence of 
primary brain tumors is estimated to be 22.36 per 
100,000 across age groups, 5.7 per 100,000  in 
children (0–19 years), and 29.18 per 100,000 in 
adults (20+ years) [192]. Primary CNS tumors 
are classified by location and cell histology, with 
gliomas, arising from glial cells including astro-
cytes, ependymal cells, and oligodendrocytes, 
representing the most common classification. 
Gliomas may be classified as high grade (glio-
blastoma multiforme, anaplastic astrocytoma, 
anaplastic oligodendroglioma, and anaplastic 
mixed glioma) or low grade (astrocytoma, oligo-
dendroglioma, and mixed glioma). In addition to 
gliomas, other primary CNS tumors include 
meningioma, medulloblastoma, and primary cen-
tral nervous system lymphoma.

The most common site of primary CNS tumor 
proliferation regardless of malignancy is in the 
meninges (37% brain or spine). Organized by 
lobe in descending order, the most common sites 
are frontal (8%), temporal (6%), parietal (4%), 
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and occipital (1%) involvement. Pituitary and 
craniopharyngeal duct tumors are also relatively 
common (17%). For non-malignant tumors, the 
meninges are the most commonly affected (53%). 
For malignant tumors, the most common site of 
involvement is in the frontal lobes (23.6%), fol-
lowed by temporal (17.4%), parietal (10.6%), 
and occipital (2.8%) involvement.

Metastatic disease from other organs to the 
brain is also a significant concern. The incidence 
of metastatic CNS disease has been estimated 
over a wide range, potentially due to variability 
in reporting systems and data sources [193, 194]. 
Previous work in a uniform sample reported total 
incidence proportions of 9.6% [195]. With regard 
to primary cancer sites with metastatic risk to the 
CNS, lung (non-small cell lung cancer, small cell 
lung cancer) was highest (19.9%), followed by 
melanoma (6.9%), renal (6.5%), breast (5.1%), 
and colorectal (1.8%) cancers [195], with no 
clear differential effect of primary tumor site on 
cognitive dysfunction.

11.6  Diagnosis and Treatment 
Related Effects of CNS CRCD

11.6.1  Acute and Pre-treatment

Acute symptoms related to CNS tumors include 
headaches, focal neurological signs, new onset 
seizures, and cognitive dysfunction related to 
tumor location. Unsurprisingly, previous studies 
have reported cognitive dysfunction in newly 
diagnosed patient groups prior to treatment [196], 
including in patients who otherwise present as 
neurologically normal [197]. A recent systematic 
review of cognitive dysfunction in diffuse glioma 
patients prior to anti-tumor treatments found 
impairment in 62.6% of patient in at least one 
domain [198]. Temporal and frontal involvement 
has been associated with deficits in 90% of 
patients prior to treatment, with 78% of patients 
exhibiting executive dysfunction, and 60% exhib-
iting attention and recall deficits [199]. Tumor 
volume, anterior location, and dominant hemi-
sphere involvement have been found to be associ-
ated with worse executive functioning, verbal 

fluency, psychomotor speed, and short-term and 
long-term memory [197].

11.6.2  Resection

Cognitive effects of surgical resection are gen-
erally predicted by tumor location and amplified 
by edema and resection of intact tissue. As dis-
cussed above, cognition prior to surgery is 
altered both due to potential mass effect of 
tumor growth and cerebral edema, as well as a 
result of disruption of circuits due to infiltrating 
tumor growth. There have been relatively few 
studies that prospectively assessed cognition 
before and after resection. As a result, pre-resec-
tion cognitive dysfunction related to tumor loca-
tion has been difficult to distinguish from the 
effects of resection. Gross effects of resection 
that includes so- called “eloquent” areas (motor, 
somatosensory, visual, Broca, and Wernicke 
areas) are more easily identified, but these do 
not address finer aspects of cognition such as 
higher-order cognitive abilities (executive func-
tioning; learning and memory; generativity, 
etc.). In previous studies that have assessed cog-
nition prospectively, stable or relatively 
improved functioning has been reported follow-
ing surgery in both low-grade and high-grade 
glioma resection, with a subset of studies dem-
onstrating declines [200].

A more recent systematic review of 17 pro-
spective studies also suggests inconsistency in 
longer-term outcomes following resection, find-
ing an acute decline in cognition immediately 
following surgery followed by improvement over 
shorter intervals and mixed findings of both 
improvement and decline at longer intervals 
[201]. This points to the difficulty in adequately 
describing a “typical” course with respect to pri-
mary CNS cancer, as baseline characteristics and 
post-resection functioning will be especially 
affected by the variability of tumor location and 
volume, resection location and extent, mass 
effect, presence of edema, and individual differ-
ences in pharmacologic effects (e.g., anti- 
epileptics) and potential involvement of healthy 
tissue.
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11.6.3  Whole Brain and Prophylactic 
Cranial Irradiation

Fractionated whole brain radiation therapy 
(fWBRT) is used in both metastatic disease and 
in conditions in which multiple tumors are pres-
ent or where surgical resection is not possible. 
fWBRT applies an external beam to the whole 
brain in fractionated doses (i.e., multiple treat-
ments of lower dose radiation to achieve a total 
dose at completion). Radiation effects have been 
classified as acute, early-delayed, and late- 
delayed injury [202, 203]. Acute effects are less 
common with contemporary treatments, whereas 
reversible, early-delayed effects (1–6 months fol-
lowing treatment) may include underlying demy-
elination and somnolence.

Late-delayed injury (>6 months post- 
treatment) includes demyelination, vascular 
abnormalities, and white matter necrosis [202]. 
As a result of late-delayed effects to the CNS, 
longer-lasting and potentially irreversible cogni-
tive dysfunction is identified in this time-frame. 
Late effects may be predicted by the volume of 
radiated tissue, radiation dose, age, combined 
chemotherapy treatment, and vascular risk fac-
tors. The pattern of cognitive deficits associated 
with whole brain radiation therapy is generally 
diffuse, and associated with declines in learning 
and retrieval of new information, executive dys-
function, inattention, and psychomotor slowing 
[204–210]. Underlying mechanisms that have 
been considered in late-delayed effects include 
vascular damage in the form of thickening of ves-
sel walls, dilation, and effects on endothelial 
function that together lead to ischemic changes 
and resulting white matter damage. Also consid-
ered is the effect of radiation on several CNS cell 
types, including damage to oligodendrocyte pro-
genitor cells leading to disrupted myelin produc-
tion and resulting white matter damage; activation 
of astrocytes leading to increased inflammatory 
response and disrupted blood-brain barrier integ-
rity; and chronic activation of microglia leading 
to chronic inflammatory processes and oxidative 
stress in the CNS [202].

Similar to fWBRT, prophylactic cranial irra-
diation (PCI) applies an external beam to the 

whole brain to treat potential occult tumor cells 
that may have metastasized in cancers that com-
monly spread to the CNS (e.g., small cell and 
non-small cell lung cancer), but in the absence of 
proven evidence of metastasis. PCI has been 
found to be associated with cognitive declines in 
the Radiation Therapy Oncology Group (RTOG) 
0214 randomized clinical trial [211], with signifi-
cant declines in learning and memory in the PCI- 
treated group compared to observation [212], and 
declines in self-reported quality of life [213]. 
Similar findings were reported in relation to PCI 
in a European cohort [214]. Given the findings of 
significant cognitive effects of WBRT and PCI, 
attempts to reduce radiation dose to areas sup-
porting learning and memory, with a particular 
focus on bilateral hippocampi, have been 
introduced.

11.6.4  Hippocampal Sparing 
Radiotherapy

Previous animal studies have found that external 
radiation may have a specific effect on hippocam-
pal neurogenesis in radiation-exposed non- human 
animals [215, 216]. The translation of hippocampal 
radiation exposure to human-level learning and 
memory performance has been confirmed in pro-
spective studies examining varying doses of hip-
pocampal radiation exposure, with greater 
hippocampal exposure predicting lower learning 
and memory performance both in pediatric [217] 
and adult [218] patient groups. Hippocampal spar-
ing PCI or WBRT applies a conformal external 
beam with the aim of targeting areas outside of hip-
pocampal and medial temporal regions. A benefit 
of intentionally sparing hippocampal areas was 
found in the RTOG 0933 trial, which contrasted 
traditionally treated WBRT historic controls with 
patients undergoing hippocampal-sparing WBRT 
(hs-WBRT) for brain metastases [219]. The authors 
reported a 7% decline in learning and memory per-
formance at 4 months in the HS-WBRT group 
compared to 30% decline in historic controls. 
Similar results were reported for a mixed group of 
PCI- and WBRT-treated patients with hippocampal 
sparing treatment, finding an association of verbal 
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learning and memory with dose escalation to hip-
pocampus and generally preserved cognitive func-
tioning at follow-up [220].

11.6.5  Stereotactic Radiosurgery

Efforts have been made since the introduction of 
radiation therapies to more focally target radia-
tion treatments to affected tissue and in so doing 
to better preserve cognitive functioning. 
Stereotactic radiosurgery (SRS), in which multi-
ple, weaker external beams converge on the 
intended target while sparing areas outside the 
target, has been used to this end. A handful of 
recent studies have investigated cognitive out-
comes, tumor progression, and overall survival 
between SRS alone or combined with WBRT. In 
a recent study documenting the effects of SRS 
versus SRS/WBRT on cognitive function [221], 
improved cognitive outcomes were found in 
learning and memory performance with increased 
tumor progression in the SRS group but with no 
significant difference in survival. Similar results 
were found in a smaller study that contrasted 
cognitive outcomes between SRS and SRS/
WBRT, with the study stopping early due to the 
significant decline in total recall when WBRT 
was combined with SRS [222]. In contrast, two 
studies [223, 224] found relatively better func-
tioning when treatments were combined, 
although cognitive assessment was restricted to 
only mental status testing and therefore may have 
been insensitive to higher-order cognitive decline.

11.6.6  Chemotherapy

While to a lesser extent than non-CNS cancers, 
chemotherapy has also been used in the treatment 
of cancers in the CNS. Chemotherapy may either 
be administered systemically as in non-CNS can-
cers, or intrathecally (i.e., directly introduced to 
cerebrospinal fluid). Specific agents include: 
temozolomide; carmustine; combined procarba-
zine, lomustine, and vincristine; irinotecan; plat-
ins; methotrexate; and cyclophosphamide. 
Toxicity in the CNS may present as acute, sub- 

acute, or chronic encephalopathy, seizures, head-
ache, vascular changes, sensory alterations, and 
myelopathy [225]. Longer-term and more subtle 
effects of chemotherapy in CNS cancers have 
also been demonstrated, potentially as a result of 
demyelination, vascular alterations, inflamma-
tory response, and oxidative stress [149]. Direct 
damage to multiple cell types has been demon-
strated in previous work [226], and in hippocam-
pal regions (subventricular zone; dentate gyrus) 
specifically [227, 228]. The effects of chemother-
apy treatment may be amplified when combined 
with radiotherapy, potentially due to increased 
radiosensitivity, combined toxic effects on brain 
tissue, and/or increased blood-brain barrier per-
meability [229].

11.7  Impact on Quality of Life

Self-reported quality of life outcome measure-
ment has become an important goal in the post- 
treatment phase and/or in cancer survivorship 
[230]. As the discussion of disease and treatment 
effects above makes clear, quality of life (QOL) 
for patients with either primary CNS cancer or 
metastasis to the CNS is significantly affected. In 
a recent, large meta-analysis of quality of life and 
resource utilization in patients with brain metas-
tases, CNS involvement was unsurprisingly asso-
ciated with poorer quality of life, and WBRT was 
associated with either stable or lower QOL, rather 
than improvement. These results are difficult to 
interpret, since, as the authors note, included 
studies do not contrast the effect of brain metas-
tases versus no metastatic disease, or treated 
 versus untreated brain metastasis. With regard to 
self-reported versus objective performance 
agreement in CNS cancer, previous studies have 
found moderate associations between self- 
reported and objective cognitive functioning, 
irrespective of fatigue or other mood variables 
[196, 231, 232]. Importantly, self-reported func-
tioning has historically been an imperfect predic-
tor of objectively measured cognitive dysfunction, 
which may suggest insensitivity of objective per-
formance measures or the potential that self- 
report measures are influenced by other factors 
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(e.g., depression, stress, anxiety), among other 
scenarios. A recent study in patients with stable 
gliomas (stage II and III) found an association 
between self-reported cognitive function and 
fatigue and mood factors, rather than with objec-
tive performance measures [233].

11.8  Treatment Approaches

Efforts at minimizing the effects of CNS disease 
and treatment on cognitive functioning have been 
made broadly in the form of behavioral and edu-
cational approaches or through pharmacotherapy 
(see Table 11.2).

11.8.1  Non-pharmacological 
Approaches

Similar to rehabilitation in non-CNS cancers, 
non-pharmacologic treatment in CNS cancer typ-
ically consists of either direct “restorative” 
approaches or compensatory “prosthetic” 
approaches aimed at ameliorating cognitive dys-
function. Direct approaches often utilize repeti-
tive training of cognitive tasks targeting 
underlying neural circuits that support a given 
cognitive function, with the expectation that 
improvement in the focused task will generalize 
to other situations that require this ability. 
Compensatory approaches generally train and 
educate individuals in alternate strategies in com-
pleting common cognitive tasks and utilize cog-
nitive scaffolding techniques, mnemonic devices, 
and cognitive aids (to-do lists, smart phone use, 
calendars, alarms, etc.), similar to components of 
MAAT as discussed previously [239, 240].

Both approaches have yielded some positive 
outcomes in rehabilitation in CNS cancer survi-
vors, although again there is significant variabil-
ity given the heterogeneity of tumor location, 
extent, and treatments [241, 242]. Additionally, 
difficulties associated with accrual and attrition 
limit interpretability of previous findings [243]. 
In a compensatory training study involving 13 
brain tumor patients, significant gains in func-
tional independence were found in half of the 

patients following 3 weeks to 4 months of train-
ing [244]. In a novel approach using patient/care- 
giver dyads and training in problem solving and 
memory, half of all patients reported using the 
new strategies, but no significant effect on quality 
of life or functional capacity was found [245]. In 
a large, randomized controlled trial in a mixed 
compensatory and computer training rehabilita-
tion program, significant improvements in self- 
reported cognitive abilities were found but with 
no corresponding increase in objective measures 
of cognition; improved objective performance in 
verbal memory and attention was found at the 
6-month follow-up time-point but self-reported 
gains were absent [240].

11.8.2  Pharmacotherapy

Donepezil, an acetylcholinesterase inhibitor orig-
inally designed for use in Alzheimer’s disease, 
has been used in the setting of primary CNS can-
cer for treatment of cognitive dysfunction follow-
ing radiotherapy. Three studies have used 
donepezil in primary CNS disease. In a Phase II, 
single-arm cross-over study that used donepezil 
in patients following WBRT, improvements were 
exhibited in both self-reported cognition and 
objective performance (attention, verbal and fig-
ural memory) together with improvements in 
mood symptoms [246]. In a follow-up Phase III 
study, which included a placebo-control group 
[235], donepezil-treated patients exhibited sig-
nificantly better performance in recognition 
memory and psychomotor speed. When assessed 
by level of pre-treatment impairment, the lowest 
performing group was the most significantly 
improved on donepezil (composite scores of 
immediate recall, delayed recall, attention, visuo-
motor skills, and psychomotor speed). A more 
recent longitudinal study examined the effects of 
donepezil in CNS cancer survivors over three 
time points and found improved functioning in 
attention, psychomotor speed, and visual mem-
ory, together with self-reported QOL [247]. 
Donepezil may hold promise for patients with 
CNS disease who exhibit more severe neurocog-
nitive and quality of life impairments.
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Methylphenidate, a psychostimulant most 
typically used in the treatment of attention defi-
cits such as those seen in attention-deficit/hyper-
activity disorder, have also been used in the 
setting of primary CNS cancer for treatment of 
cognitive dysfunction, although previous litera-
ture is limited. Early reports in case series or 
smaller samples indicated generally positive 
effects of methylphenidate on cognitive function, 
and on ratings of fatigue, motivation, and energy 
[248, 249]. Relatively little has been published 
since these two early articles, but a Phase III 
placebo- controlled clinical trial in brain tumor 
patients receiving prophylactic dexmethylpheni-
date throughout radiotherapy found no signifi-
cant effect of drug on either self-reported 
cognition or mental status testing [237].

Memantine, an NMDA receptor antagonist, 
has exhibited neuroprotective properties in non- 
human animal samples potentially due to reduced 
excitotoxicity related to NMDA stimulation via 
glutamatergic excitation. The RTOG 0614 trial 
tested potential prophylactic effectiveness of 
memantine in patients undergoing WBRT and 

found reduced rate of decline in memory, psy-
chomotor speed, and executive function, but not 
significant differences in magnitude of decline 
[236]. In a pilot study, evidence of neuroprotec-
tive effects of memantine throughout radiother-
apy using dynamic contrast-enhanced MRI found 
reduced changes to normal-appearing white mat-
ter in the memantine-treated group [250].

Modafinil, a wakefulness promoting agent 
used for the treatment of narcolepsy, has been 
used in the treatment of fatigue and cognitive 
dysfunction associated with radiation therapy. In 
an early pilot trial, positive effects were demon-
strated in a single arm across fatigue, mood, and 
cognitive measures [251]. A placebo cross-over 
study, however, failed to find a significant effect 
in any outcome measure [234]. A small study 
examining benefits of either methylphenidate or 
modafinil found no significant differences 
between groups but did find a main effect of 
treatment on improvement in executive function-
ing and psychomotor speed [252]. Armodafinil 
acts, unlike modafinil, as a dopamine receptor 
antagonist and reuptake inhibitor. A recent Phase 

Table 11.2 Treatments for CNS-CRCD

Pharmacologic
Boele 
et al. 
[234]

37 primary brain 
tumor

Cross-over modafinil 
versus placebo

Objective 
and 
subjective 
measures

Improvements in fatigue, motivation, 
physical health, working memory and 
information processing in both placebo and 
modafinil.

Rapp 
et al. 
[235]

198 primary 
brain tumor or 
metastases

Donepezil versus 
placebo

Objective 
measures

24 weeks of active treatment resulted in 
increased recognition memory, motor speed 
and dexterity. Greater effect in patients with 
lesser pre-treatment cognitive function.

Brown 
et al. 
[236]

508 brain 
metastases; 149 
analyzable at 24 
weeks

Memantine versus 
placebo during 
radiation therapy

Objective 
measures

Preserved executive function at 8 and 16 
weeks, and psychomotor speed and 
recognition memory at 24 weeks in the 
memantine group. Lesser rate of cognitive 
failure at 24 weeks in memantine (53.8%) 
versus placebo (64.9%)

Butler 
et al. 
[237]

69 primary or 
metastatic brain 
tumors

d-methylphenidate 
versus placebo

Objective 
and 
subjective 
measures

Study stopped early due to slow accrual and 
no interim effect on 68 patients

Behavioral
Gehring 
et al. 
[238]

140 low-grade 
and anaplastic 
glioma

Intervention versus 
wait-list control

Objective 
and 
subjective 
measures

Computer based attention retraining; 
compensatory skill acquisition resulted in 
post-treatment improvement in subjective 
cognitive function,
6-month improvement in objective attention 
and verbal memory
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II placebo controlled trial in patients receiving 
radiotherapy found no significant effect on self- 
reported measures of QOL or cognitive function 
[253].

While meant to control seizures following 
treatment, anti-epileptic medications may have 
independent effects on post-treatment cognitive 
function. Adequate control of seizures may be 
associated with relatively preserved cognition 
absent recurrence or progression of disease. On 
the other hand, anti-epileptic drugs can also have 
a negative effect on cognition and the balance of 
these effects with seizure control must be 
assessed [254].

11.9  Future Directions

The problem of CRCD remains a growing area of 
research in cancer survivorship for both non- 
CNS and CNS cancers. As emphasized in the 
introduction, the public health concern that 
CRCD raises is somewhat daunting given the 
projected growth of cancer survivors in the US to 
about 20 million by 2026 [8]. While much has 
been learned, future areas of research can help 
clarify the various types of CRCD, the underly-
ing mechanisms, and ultimately the best clinical 
management strategies that match individual sur-
vivor presentation. Specific directions at this time 
that can provide the most “yield” in research 
efforts include:

 1. Evaluation of mechanisms of direct neuro-
toxic effects, DNA damage, cytokine dysregu-
lation, or inflammation in basic research 
which can then help guide development of 
protective/preventive therapies or pharmaco-
logic agents;

 2. Evaluation of genetic influences and genomic 
profiling that can lead to understanding of vul-
nerability to CRCD—whether the CRCD 
source be non-CNS or CNS cancer itself, sys-
temic chemotherapy, surgery, radiotherapy or 
immunotherapies;

 3. Research and development of improved com-
puterized neurocognitive assessment that is 
validated with neuroimaging technologies to 

help identify a more complete understanding 
of degree of impairment and underlying 
mechanism of cognitive change;

 4. With more efficient neurocognitive tracking 
tools, using such instruments to evaluate the 
impact of newly developed therapies, such as 
immunotherapies that are often associated 
with “cytokine syndrome.” These new neuro-
cognitive assessment technologies can be less 
intrusive into cancer-treatment clinical trials 
and thus may more easily included as a qual-
ity of life measure superimposed on existing 
cancer treatment trials;

 5. Continued research on the efficacy of various 
CRCD treatment approaches, such as cogni-
tive rehabilitation using computerized tech-
nology, CBT, pharmacotherapy, and physical 
activity, identifying which cancer survivors 
benefit most from which treatment, and evalu-
ating preventive strategies.

These five areas of CRCD research may yield 
better functional and quality of life cancer out-
comes and minimize cancer-related disability. 
Working closely with policy makers and survivor 
advocacy groups will likely produce the best 
results for increased awareness and funding for 
this important area of cancer survivorship.
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12.1  Introduction

In the last decade, cancer in the workplace has 
received growing attention worldwide [1, 2]. 
Surviving cancer diagnosis and treatment have led 
to a recognition that remaining at work during can-
cer treatment, returning to work following treat-

ment or remaining in the workplace as an employee 
with a history of cancer and its treatment can be a 
viable and meaningful goal [3]. Nevertheless, the 
number of new cancer cases (i.e., approximately 14 
million in 2012) is expected to rise globally by 
70% (to 22 million) over the next two decades 
[4, 5]. An estimated 40–50% of these worldwide 
cancer diagnoses occur in people who are 65 years 
of age or younger, who are potentially part of the 
labor force [4, 6], and challenges continue to help 
survivors benefit from a productive work life.

The first studies in which issues related to can-
cer and work were addressed originated from the 
mid-1970s and mainly reported about discrimina-
tion and health insurance problems encountered 
by cancer patients and survivors [7, 8]. In the fol-
lowing decades, i.e., the 1980s and the 1990s, a 
change in tone and issues took place, and research 
was primarily aimed at identifying factors impact-
ing return to work (RTW) in this patient popula-
tion. Moreover, the majority of intervention 
programs, attempting to affect the RTW process 
of cancer survivors, have predominantly been 
developed and evaluated from 2000 and onwards 
[9]. While both the quality and the quantity of sci-
entific studies regarding cancer patients’ return-
ing to work have taken a turn for the better, recent 
literature suggests that the impact of cancer on 
patients’ work-related functioning is still immedi-
ate and striking [10]. For example, cancer survi-
vors in general are more likely to be unemployed 
than healthy control participants (33.8% vs. 
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15.2%; pooled relative risk [RR], 1.4; 95% confi-
dence interval [CI], 1.2–1.6) [11]. In addition, 
breast cancer survivors experience a higher risk of 
losing paid employment (hazard ratio [HR]: 1.6, 
95% CI 1.4–1.8) or any work-related event up to 
5–7 years (HR 1.5, 95% CI 1.3–1.6) and of receiv-
ing disability benefits up to 10 years after diagno-
sis (HR 2.0, 95% CI 1.6–2.5) [12].

Although most research in the area of cancer 
survivorship and work centered on RTW of those 
who are part of the labor force, it is clear that there 
is a considerable range in investigating work-
related outcomes worldwide. For example, previ-
ous studies focused on the probability and 
timeliness of returning to work, but also on out-
comes such as employment status (e.g., having 
paid work [full-time/part-time], being self- 
employed, being unemployed), work ability, job 
performance, productivity, job loss, sick leave, 
duration of absence, working hours, work changes, 
retirement, voluntary work, as well as physical and 
psychological disability [13]. Potential inconsis-
tency in defining these outcomes, and existing dif-
ferences between social insurance systems among 
countries remain an ongoing challenge when com-
paring international scientific findings within the 
field of cancer and work.

Over the past 40  years, important steps for-
ward in aiding and supporting cancer patients and 
survivors in their RTW have been made. Today, 
returning to work and even continuation of work 
during treatment are no longer the exception. 
About 62% of cancer patients and survivors are 
able to RTW within 12 months after diagnosis, 
up to approximately 89% 2 years post-diagnosis 
[13]. Also, previous research reveals that cancer 
survivors who are able to (return to) work and 
subsequently stay at work for at least 1 year, 
function better and have a better health and qual-
ity of life than those who are not able to (return 
to) work [3]. However, while these findings are 
promising, more attention should be given to the 
work situation of specific groups of cancer survi-
vors, such as those unemployed or self-employed. 
Since the number of these survivors are expected 
to increase in the future, it is essential to identify 
new methods of work support for them [14].

In general, most cancer patients and survivors 
are highly motivated to RTW, after a period of 
sick leave, which can vary by country. 
Employment participation is often viewed as a 
sign of recovery, and a vital aspect of re- 
establishing normality and quality of life [15, 
16]. From the individual’s viewpoint, not return-
ing to work may lead to financial losses, social 
isolation and a decrease in self-esteem [17, 18]. 
From the societal perspective, it is of utmost 
importance to reduce avoidable work incapacity 
and consequent productivity losses [19]. 
Therefore, it is essential to consider how to make 
the patients’ transition back to work as unprob-
lematic as possible. To meet this goal, this chap-
ter describes the main points that have been 
addressed in research so far. Among others, an 
overview of factors influencing RTW and con-
tinuation of work post treatment is provided, as 
well as evidence based approaches and interven-
tions for managing work problems in cancer sur-
vivors. Latest developments and changes in 
policies worldwide are discussed and necessary 
future steps are outlined.

12.2  Conceptual Models of Work

Multiple conceptual models were proposed to 
help explain the relationship between disability 
and work [20–22]. A recent model, The Cancer 
Survivors and Work Model, is a comprehensive 
and evidence-based conceptual model, which 
provides a framework describing the on-going 
relationships among health and well-being, 
symptoms, functional limitations, work demands 
and work outcomes in cancer survivors to pro-
vide a way to look at cancer survivorship and 
work clinically and in future research. The model 
describes a potential pathway linking survivor 
characteristics, post-treatment sequelae, includ-
ing the impact of symptoms, job demands, the 
work environment, workplace and societal policy 
and procedures to various work outcomes (See 
Fig.  12.1) [21]. This model has helped support 
research to identify factors that influence RTW 
and other work-related outcomes. In the next 
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 section, we review the latest research exploring 
factors that influence work.

12.3  Factors Influencing Work

Previous studies on cancer survivorship and 
employment participation identified a number of 
factors that relate to RTW in cancer survivors 
[13, 23–25]. These factors are generally catego-
rized as disease-related factors, work-related fac-
tors, and finally, as factors related to the person or 
the environment [26]. In counseling cancer survi-
vors who wish to RTW, one must be aware of the 
fact that various factors can play a role simultane-
ously, that these factors may impede either physi-
cal, cognitive and/or social functioning of cancer 
survivors, and that, if possible, they need to be 
addressed in order to enhance vocational 
rehabilitation.

12.4  Disease-related Factors

Tumor site, stage and burden of disease (e.g., 
advanced or metastatic disease) are important 
factors associated with the possibility to RTW 
[27]. For instance, ovarian cancer and lung can-
cer are usually diagnosed at later stage, thus 
treatment of such advanced disease with curative 
intent is consequently less likely, and also the 
possibility of employees, with such a diagnosis, 
to resume work [28]. In contrast, patients with 
breast cancer or testicular cancer have a fairly 
good prognosis, hence, employees diagnosed 
with these tumor types are frequently able to 
RTW and continue working after treatment [29].

Furthermore, it is well known that treatment 
modalities, e.g., surgery, chemotherapy and hor-
monal treatment, may directly influence RTW 
and continuation of work in cancer patients and 
survivors. In a study by Eaker et al. [30], breast 
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cancer patients on hormone treatment were at 
risk for prolonged sickness absence (Odds Ratio 
[OR] 1.3, 95% CI 1.1–1.5) [30]. Also, systemic 
treatments, such as chemotherapy and hormonal 
therapy, can be related to side-effects, such as 
fatigue, sleeping disorders, poor appetite, nausea 
and/or pain, and related problems, such as dis-
tress, depression, or anxiety, that can remain 
present for a long time, even after treatment is 
completed [31].

As expected, many studies have indicated that 
high levels of these symptoms are related to the 
ability to work [32–34]. In addition, surgery may 
also negatively influence the ability to work. For 
example, the use of a more invasive surgical tech-
nique in colon cancer patients is associated with 
a longer period of recovery and later RTW, i.e., 
71 (14–252) days for open surgery versus 44 
(6–84) days for laparoscopic surgery (p < 0.05) 
[27]. Furthermore, side effects of surgery may 
impede RTW as well. That is, it can introduce 
physical limitations, e.g., due to lymphedema, 
may hinder social functioning, e.g., in communi-
cation/speech, due to tracheostomy [33], or 
require workplace accommodations, because of 
stoma care, due to a colectomy.

Many studies have explored the relationship 
between cognitive impairment and RTW in can-
cer survivors. While a systematic review found 
no effect of impaired cognitive functioning and 
RTW, a negative effect on performance in work, 
e.g., impairments in memory, attention and con-
centration or speed op processing due to deterio-
rated cognitive functioning, was noted [35]. 
Considering these results, job demands that 
require optimal cognitive functioning, such as 
enduring concentration, can present a challenge 
in cancer survivors who are about to RTW or are 
already occupationally active.

Lastly, radiotherapy can also introduce prob-
lems among cancer survivors. For example, if 
applied to the head and neck region, radiation can 
affect swallowing and speech, which might inter-
fere with certain work-related tasks such as hav-
ing, lunch at work or communicating with 
colleagues [36].

12.5  Work-related Factors

When considering vocational rehabilitation in 
cancer survivors, several work-related factors can 
play a role. Sometimes job demands are hard to 
overcome. For example, physical strain and 
heavy lifting in the work place were found to be 
negatively associated with RTW in breast cancer 
survivors at 10 months sick leave (OR 0.1, 95% 
CI 0.0–0.8) [37]. In addition, Steiner et al. [38] 
reported that cancer survivors often needed to 
adapt their working role, including a reduction in 
working hours, when confronted with symptoms 
such as feeling depressed [38].

Additionally, the way a work environment is 
organized, the level of employer and co-worker 
support, as well as the support provided by occu-
pational health services appear to be related to 
RTW outcomes [39]. Verbeek et  al. [40] found 
that cancer survivors, who received a less per-
sonal approach from occupational health services 
had a prolonged time to RTW (HR 0.5, 95% CI 
0.3–0.8) [40]. On the contrary, a positive attitude 
by employers towards cancer survivors’ trajecto-
ries of vocational rehabilitation were positively 
associated with RTW at 12 months sick leave (OR 
1.9, 95% CI 1.4–2.6) [34]. Finally, Pryce et  al. 
[41] reported that cancer survivors’ disclosure to 
colleagues of experienced health and work-related 
problems was found to be positively associated 
with the likelihood to continue work during treat-
ment (OR 3.03, 95% CI 1.28–8.19) [41].

12.6  Factors Related to the Cancer 
Survivor and Reactions 
of Others

Socio-demographics, such as age, gender and 
education, and their association with work- 
related outcomes, were studied [13, 23, 24]. To 
date, findings regarding the influence of older age 
on RTW are inconclusive. For example, in pros-
tate cancer survivors, an earlier RTW was found 
as age increased [42], but an opposite trend, i.e., 
a later RTW as age increased, was reported in a 
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study of colorectal cancer [43] and in a study 
addressing multiple cancer sites [32]. Findings 
may be influenced however by treatment options, 
as in the case of prostate cancer in which older 
age groups often do not receive as aggressive 
treatment [44]. Researchers found strong evi-
dence for the positive association between older 
age at diagnosis and unemployment [45]. 
Moreover, moderate evidence revealed women 
having a reduced likelihood to RTW compared to 
men. For example, in a study on multiple cancer 
sites, Park et al. [46] found that female employ-
ees compared to men, were at greater risk to lose 
their job (HR 1.6, 95% CI 1.4–1.8) and needed 
longer time for re-employment (HR 0.6, 95% CI 
0.4–0.8) [46]. With regard to educational level 
despite some mixed findings mentioned above, 
strong evidence found in several studies for lower 
education negatively associated with employ-
ment [45, 47].

A serious disease like cancer may change a 
person’s perspective related to all aspects of life, 
including the meaning of work [48, 49]. For 
example, in a case of cancer types with poor 
prognoses, survivors may judge work as less 
important and focus on other alternative activi-
ties, e.g., related to daily family life or social 
activities [50]. The changed meaning of work 
may act as a barrier in the RTW process [16]. In 
addition, the way in which employees with a his-
tory of cancer cope with their disease is impor-
tant. Previous studies reported that those applying 
mainly passive or avoidant coping strategies have 
more problems regarding RTW or staying at 
work compared to those with active, problem- 
solving coping strategies [51, 52]. On the other 
hand, a partner or spouse positively supporting a 
cancer survivor to resume former work-related 
tasks may in turn facilitate RTW and the same 
applies to support provided by other stakeholders 
[53, 54] including their health care providers. A 
study of cancer survivors on long-term sick leave, 
found that if a general practitioner or a clinical 
specialist has positive expectations related to 
RTW, a cancer survivor has a greater chance to 
actually work [55]. Finally, the way society 
judges work or absence from work, due to dis-
ease, can influence RTW in cancer survivors such 

that comparing countries, differences in social 
insurance systems which were reported to be 
associated with different RTW outcomes depend-
ing on, e.g., the maximum period of sick leave 
absence or compensation a worker on sick leave 
is entitled to [56–58].

12.7  Evidence Based Approaches 
for Managing RTW

In the last decade, a number of interventions and 
programs were constructed and their effects on 
RTW were evaluated. To understand the state 
of the science in this area, a comprehensive 
Cochrane systematic review and meta-analysis of 
the literature was conducted (de Boer et al. [9]) to 
evaluate the effectiveness of interventions aimed 
at enhancing RTW in cancer patients compared 
to alternative programs including usual care or 
no intervention [9]. The following electronic 
databases were examined: Cochrane Central 
Register of Controlled Trails, MEDLINE, 
EMBASE, CINAHL, OSH-ROM and OSH 
Update, PsycINFO, DARE, ClinicalTrails.
gov, Trailregister.nl and controlled-trials.com. 
Inclusion criteria included randomized controlled 
trials of the effectiveness of psycho-educational, 
vocational, physical, medical or multidisciplinary 
interventions from 1990 to March 25, 2014. This 
comprehensive review of the literature yielded 
15 separate randomized controlled trials, includ-
ing 1835 cancer patients that met the inclusion 
criteria. The review showed that the 15 interven-
tional trials were conducted mostly in affluent 
countries, including the United States (n = 5), UK 
(n = 3), Sweden (n = 2), the Netherlands (n = 2), 
Germany (n = 2) and Australia (n = 1). Also, most 
of the interventional research was conducted with 
breast cancer survivors (n = 7) [59–65] while the 
remaining studies included patients with prostate 
cancer (n  =  2) [66, 67] and one study each for 
thyroid [68], gynaecological patients [69], head 
and neck cancer [70], laryngeal cancer [71], leu-
kaemia [72], and mixed cancer diagnoses [73]. 
There were four separate types of interventional 
studies found including (1) psycho-educational 
interventions (n  =  2); (2) physical intervention 
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(n  =  1); (3) medical interventions (n  =  7); and 
(4) multidisciplinary interventions, which were a 
combination of psycho-educational, vocational, 
and physical interventions (n  =  5). No studies 
were found that focused only on vocational train-
ing. Overall, the review found four types of inter-
ventions including psycho-educational, physical, 
medical and multidisciplinary interventions. We 
describe the interventions from this review and 
the most recent updates to the science below.

12.7.1  Educational Interventions

Psycho-educational interventions included inter-
ventions aimed at providing information and 
support for cancer survivors. Lepore and col-
leagues [66] conducted a 3-arm trial including 
patient education alone, patient education com-
bined with group discussions to improve coping 
and usual care in 124 prostate cancer survivors 
[66]. Purcell et  al. [73] provided education on 
reducing fatigue for patients receiving radiother-
apy with three comparison groups, including 
post- radiotherapy fatigue education (n  =  43), 
pre- and post-radiotherapy fatigue education 
(n = 23) and controls receiving a one-page flyer 
with generic information on fatigue (n  =  72) 
[73]. In summarizing these interventions that 
included 260 patients with 148  in the interven-
tion group compared to 112 patients in the con-
trol group, there were no considerable differences 
in effect on RTW or quality of life between 
groups [9].

12.7.2  Physical Activity Interventions

At the time of the Cochrane Review, one small 
intervention focused on a physical intervention 
aimed at enhancing RTW. Rogers et al. [64] con-
ducted a small RCT that included an individually 
supervised exercise session, individualized coun-
selling with an exercise specialist, and home- 
based exercises (n = 14) compared to usual care 
(n  =  14). There was no significant difference 
between the intervention group compared to con-
trol in RTW or quality of life.

12.7.3  Medical Interventions

Cancer treatment alternatives may also be a factor 
in RTW. Seven studies examined the effects of a 
less intense medical intervention versus a more 
intense and radical medical intervention on RTW 
[61, 62, 68–72]. Medical interventions were diverse 
including intra-atrial chemo-radiation [70], thy-
roid-stimulating hormones administered after sur-
gery [68], chemotherapy [71], adjuvant endocrine 
therapy [61], laparoscopy [69], breast conservation 
[62], and peripheral blood progenitor cell trans-
plantation [72]. Although some individual studies 
identified that less intense medical treatment 
resulted in earlier RTW [69], when the studies were 
pooled in the meta-analysis evidence showed that 
less intense treatments resulted in similar RTW 
rates as more intense, radical treatments [9].

12.7.4  Multidisciplinary 
Interventions

We identified five RCTs that examined the effect 
of multidisciplinary interventions on RTW. These 
studies included vocational counselling, physical 
training, or both, in combination with patient 
education or counselling or both [59, 60, 63, 65, 
67]. Individual studies and pooled analysis, in the 
meta-analysis, noted that multidisciplinary inter-
ventions led to higher RTW rates than usual care 
[9]. Overall, only studies that included vocational 
counselling combined with patient education, 
patient counselling, and biofeedback-assisted 
behavioural training or physical interventions 
were effective in improving RTW.  It should be 
noted that all but one of these studies were con-
ducted in breast cancer and thus, the long-term 
and late effects of specific cancers and their treat-
ments may differ and play a role in work out-
comes such as RTW.

12.8  More Recent Studies

Since this review was published in 2015, three 
additional noteworthy trials were identified 
that explored physical and multidisciplinary 
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interventions. Van Waart et  al. [74] examined 
the effectiveness of a low-intensity, home-
based physical activity program (Onco- Move) 
and a moderate to high-intensity, combined 
supervised resistance and aerobic exercise pro-
gram (OnTrack) versus usual care (UC) in 
maintaining or enhancing physical fitness, 
minimizing fatigue, enhancing health-related 
quality of life, and RTW. Outcomes of this trial 
were positive with the intervention groups 
reporting significantly higher RTW rates than 
the usual care (83% and 79% versus 61%, 
p  =  0.012) and worked a significantly higher 
percentage of pre- illness hours on the job than 
the usual care group (59% and 60% versus 
42%; p = 0.014) [74].

Van Egmond and colleagues [14] conducted 
a RCT to assess the effect of a tailored return to 
work program in cancer patients with job loss 
[14]. This RCT sought to compare an individu-
alized re-integration plan and development of a 
consensus-based return to work plan with 
coaching sessions to usual care on sustainable 
RTW in 171 cancer survivors with diverse diag-
noses. Although, some improvement in duration 
until sustainable RTW was noted in the inter-
vention group compared to control, these results 
were not statistically significant. The authors 
suggest that results may have been influenced 
by the cancer survivors original employment 
status; because unlike most studies to date these 
cancer survivors did not have a stable employer 
to return to, and thus, did not benefit from 
employer-related factors, such as work accom-
modations and support from the workplace, 
which are strongly associated with positive 
work outcomes [75].

Most recently, Leensen and colleagues [76] 
conducted a carefully designed feasibility trial to 
evaluate a multidisciplinary intervention combin-
ing occupational counselling with physical exer-
cise to enhance cancer patients’ RTW [76]. This 
study also assessed whether care providers and 
patients were satisfied with the intervention and 
whether it was performed in such a way that the 
cancer survivor thoroughly understood the barri-

ers and facilitators related to implementation of 
this intervention. This feasibility trial examined 
reach, dose delivered, dose received, fidelity, 
patient satisfaction, feasibility and perceived use-
fulness according to health care providers and 
communication among providers. The study, 
which placed a significant emphasis on quality 
design and delivery, demonstrated successful 
delivery and receipt of over 75% on all interven-
tion components. Key factors of patient motiva-
tion facilitated intervention participation and 
uptake, while physical limitations hindered the 
exercise component of the intervention. This 
study lays the groundwork for a larger multidisci-
plinary intervention trial to be incorporated with 
the care of newly diagnosed cancer survivors to 
promote RTW.

Additional reliable and valid instruments are 
readily available. The World Health Organization 
(WHO) Health and Work Performance 
Questionnaire is widely used to measure four 
aspects of work functioning including: absentee-
ism, performance while at work, work-related 
accidents and job turnover (available at http://
www.hcp.med.harvard.edu/hpq) [77]. For more 
information, Prasad and colleagues [78] provide 
a comprehensive review of self-reported instru-
ments focusing on health-related work productiv-
ity [78]. Examining the economic impact of 
cancer on work outcomes will be a key area for 
future research.

To conclude, intervention programs that 
involve a multidisciplinary approach with 
psycho- educational physical, vocational compo-
nents were most successful in improving 
RTW.  However, it is unclear in these bundled 
interventions the specific active components of 
these types of interventions are currently 
unknown. In addition, studies to date have not 
focused on vocational counselling and incorpora-
tion of the employer as a partner in RTW or work 
retention. It is important to explicitly emphasize 
that future research will need to not only examine 
RTW but also identify effective interventions for 
work absenteeism, work productivity and perfor-
mance upon return to work.
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12.9  Other Approaches 
and Interventions 
for Managing Work-Related 
Concerns

In the above-mentioned Cochrane systematic 
review and meta-analyses, only RTW interventions 
were included which had been evaluated within 
an RCT.  However, RCTs are sometimes difficult 
to execute in various types of work environments. 
Several other interventions and programs to sup-
port RTW in employees with a cancer diagnosis 
have been developed and implemented, but were 
not evaluated using RCTs. Most of those inter-
ventions were developed for cancer survivors. 
Some interventions especially involved employ-
ers, human resource professionals, line managers, 
or health care professionals. Only a few interven-
tions were available for small and medium-sized 
enterprise owners (SMEs) and the self-employed 
affected by cancer (e.g. http://www.macmillan. 
org.uk/information-and-support/organising/work- 
and-cancer/if-youre-an-employer/index.html# 
161443, Dutch Organization of Cancer Patient 
Organizations, https://www.kanker.nl/bibliotheek/ 
werk/blijven-werken-en-werkhervatting/2084-
starten-als-ondernemer; Re-turn (www.return.nl), 
Breastcancer.org, http://www.breastcancer.org/ 
tips/your_job/self_employed and Kobra-Berlin 
(DE) https://kobra-berlin.de/nc/workshops-verans-
taltungen/event/133.html. As mentioned earlier 
the focus over the next decade should be on the 
design and execution of well-controlled interven-
tion studies that consider the involvement of key 
stakeholders, different types of work environments 
or settings and various work outcomes.

12.9.1  Cancer Survivors

Cancer survivors can receive support from their 
employers in the RTW process. For example, the 
company has RTW programs and policies in 
place that can assist cancer survivors with work-
place concerns [79, 80]. These programs and 
policies include workplace adjustments and 
accommodations such as the adjustment to work-
ing hours (e.g., gradual RTW, flexible working 

hours, zero-hour contracts), adjustments in the 
workplace (e.g., own office space instead of 
open-plan office, remote work), paid leave for 
health care appointments, and adjustments to the 
workload (e.g., job-sharing, reduced demands, 
provision of assistance) [50, 81–83].

In certain countries, cancer survivors can find 
further support from non-governmental organiza-
tions (NGOs). These services are mostly infor-
mative (resources) and do not include 
rehabilitation. The aim of these interventions is 
to enable cancer survivors to adapt to their new 
situations and make informed decisions regard-
ing their RTW. The information is disseminated 
in printed form (e.g., brochures), personally (e.g., 
in-house counselling, telephone), or on the inter-
net (e.g., online articles, videos, and webinars) 
[84].

Finally, a potentially useful work-related 
guidance tool is available for those diagnosed 
with cancer that enables them to take the lead 
in stimulating discussion with a range of differ-
ent healthcare professionals, employers, 
employment agencies and support services. 
The tool facilitates discussions through a set of 
questions that individuals can utilise to find 
solutions and minimize the impact cancer diag-
nosis, prognosis and treatment may have on 
their employment, sick leave and return to work 
outcomes [85].

12.9.2  Employers

Support for employer’s focuses on managing ill 
workers and how to support their RTW, e.g., what 
are appropriate workplace accommodations? The 
interventions available for employers are mainly 
informative, and can also include counselling or 
in-house training courses. Scientific evaluation 
on the effectiveness of available interventions is 
lacking [39].

Interventions and resources currently exist for 
employers, line managers, and human resource 
professionals in the form of personal consulta-
tions, videos, newsletters, webinars, posters, 
booklets, workshops, and e-learning courses. 
They are available, for example, via the UK 
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Macmillan Cancer Support organizations [86] 
and the US Job Accommodation Network [87]. 
Topics covered in the various programs and 
resources for employers typically include general 
information about cancer, legislation and 
finances, roles, and the support needs of staff and 
cancer carers. Information is available on how 
cancer and its treatment affect people and how 
this may affect a person’s work. Employers can 
learn about common myths and facts, and about 
death and bereavement. Further information is 
available on the legal background related (coun-
try specific) to work and cancer, the financial 
support available to workers, the role of the 
employer and occupational health, and the sup-
port needs of staff and working caregivers.

Other topics in this material include commu-
nication with survivors and their colleagues or 
how to practically support cancer survivors’ 
RTW and remaining at work. The employer can 
learn about confidentiality issues, managing 
absences, workplace policies, creating a RTW 
plan, and possible changes to work arrangements 
(workplace accommodation/adjustments). 
Possible workplace accommodations are, for 
example, paid working time for medical appoint-
ments, reduced working hours, and RTW meet-
ings. While these resources do provide 
information found anecdotally useful we must 
emphasize that while this type of information 
have been made available for years for other ill-
nesses the careful evaluation of such information 
and their addition to other interventions for can-
cer survivors either who need to RTW or are at 
work must be carefully evaluated to identify the 
most effective and efficient approaches to work 
re-entry and sustainability among cancer 
survivors.

12.9.3  Health Care Professionals

Various types of health care professionals (e.g., 
medical oncologists, primary care providers, 
advance practice nurses, social workers, psy-
chologists, physical therapists and occupa-
tional therapists) can support cancer survivors’ 

RTW. Interventions to improve health care pro-
fessionals’ skills and expertise may include 
information advising on how to communicate 
about employment issues with people affected by 
cancer, how to develop and deliver care and ser-
vices, and information on their respective roles 
and responsibilities [88].

Guidelines that provide advice on, for exam-
ple, workplace accommodations, or communica-
tion between health care professionals or with 
cancer survivors are available. For example, in a 
Dutch study, participants were given support on 
how to communicate about the cancer diagnosis, 
the treatment plan and its outcome. Cancer survi-
vors and physicians also received an additional 
leaflet that described a detailed 10-step plan for 
returning to work, which included an activity plan 
and goals [89]. In this feasibility study, 24 survi-
vors and 26 occupational physicians who partici-
pated in the study found the program useful (i.e., 
7 on a 0–10 scale) and adhered to the majority of 
recommendations (7 out of 10 guidelines). 
Although these results are encouraging, there was 
no effect on actual return to work in this small 
sample. More work is needed to test and refine 
guidelines to support cancer survivors RTW.

12.9.4  Small and Medium-Sized 
Enterprise (SMEs) Owners 
and Self-Employed

Interventions that specifically focus on small and 
medium-sized enterprise owners and the self- 
employed are rarely described in the literature, 
and are likely to be unavailable. This is despite the 
fact that SMEs are by far the biggest proportion of 
enterprises. Interventions that are currently avail-
able are via telephone, video, or in written form.

Interventions that are especially for the self- 
employed cover topics about treatment decisions 
and about founding, running, and closing down a 
business. This includes information about work-
ing during treatment, giving up work, managing 
workload, making decisions about working, 
financial issues and support, and communication 
with clients [90].
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Owners of SMEs have access to relevant 
information that includes legal responsibilities, 
communication, examples of support for carers 
and survivors, and the impact of cancer on their 
business (e.g., via MacMillan in the UK [86] or 
Breast Cancer organization in the US [91].

12.10  Changes in Global Policies

Many people, who were diagnosed, received 
treatment for cancer or recovery from treatment, 
are employed and can continue to make valuable 
contributions to their employers. However, dis-
crimination as it relates to employment is a con-
cern for cancer survivors [92]. Legislation to 
protect individuals with disabilities and support 
RTW are important for cancer survivors.

In the United States, the American disabilities 
Act (ADA) was the first civil rights law to 
address concerns related to disability. The law 
introduced in 1993, prohibited discrimination of 
the disabled in employment, public services, 
public accommodations, and telecommunica-
tions [93]. Concerns arose as the definition of 
disability was found to exclude protection of 
individuals with cancer, diabetes and epilepsy. 
Therefore in 2008, the ADA Amendment Act 
was enacted and the definition of disability was 
broadened to include protection to those indi-
viduals [94]. Under the laws, employers with 15 
or more employees are required to make provi-
sions for the disabled to participate in the job 
application process and provide reasonable 
accommodations in the workplace. Modification 
to the work environment or a job that facilitates 
their ability to perform necessary job related 
tasks, can include tangible items, such as a piece 
of equipment or intangible such as an adjusted 
work schedule [94].

In 1993, the Family Leave Medical Act 
(FMLA) was introduced to address the lack of 
employment policies to protect working individ-
uals from discrimination when needing to partici-
pate in early childbearing, or the care of personal 
or family members with serious health condi-
tions. The act stipulated that the employer must 
allow the employee to return to the same job or 

provide an equivalent position. The employer is 
required to continue to provide employee bene-
fits, such as insurance and accrual of seniority 
and benefits and opportunities for advancement 
upon return [95].

In Canada, health care resources are largely 
directed towards the provinces and each deter-
mines the priority services they will provide [96]. 
Employment insurance is a short-term sick leave 
plan lasting 15 weeks. It is available to individu-
als whose earnings dropped more than 40%. The 
Canadian Pension Plan is designed to meet the 
long-term needs of those whose disability are 
identified as both severe and prolonged and pre-
cludes them from performing the tasks in any job. 
However, receipt of the Canada Pension Plan 
Disability Program is dependent on the individ-
ual paying into the program for at least 25 years, 
and as a result is not always available to all can-
cer patients [97]. The Ontario Human Rights 
Commission developed and implemented the 
Ontario Human Rights Code to ensure that per-
sons with disabilities are not discriminated 
against or harassed in the workplace; and that 
they have an equal right to employment. The 
code stipulates accommodations for RTW exists 
only if the employee can fulfil the required job 
expectations, if they cannot fulfil the require-
ments despite the accommodations; they are not 
guaranteed the right to RTW [97].

In the United Kingdom, the Equality Act 
(2010) was enacted to protect individuals from 
discrimination in the workplace and in society. 
This act made laws around disability easier to 
understand. It also strengthened protection for 
patients with cancer, as eligibility for disability is 
considered on the day of cancer diagnosis. 
Among European countries, the European Cancer 
Bill of Rights was introduced to address the dis-
parities in equitable access and optimal standard 
of care for patients with cancer [98]. While this 
bill does not specifically address disability, it 
does define quality standards for access to care 
and the delivery of information and cancer care 
for European citizens [98].

In most countries, when an individual is 
receiving disability benefits, they are not allowed 
to work, however, according to the Organisation 
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for Economic Co-operation and Development 
(2010), some European countries have programs 
that allow employees to work part-time, while 
still receiving disability benefits. This is benefi-
cial because it raises the financial income and can 
offset financial incentives of not returning to 
work. Further, it dispels the idea that disability 
benefits are permanent, and it promotes a rela-
tionship with the employer and the workplace, 
therefore promoting feelings of productivity 
while recovering from illness [99].

While progress was achieved in facilitating 
the RTW for cancer survivors, a gap exists for 
those who have the need for a convalescence 
period greater than 12 weeks (United States) or 
15 weeks (Canada), but do not require permanent 
disability. Mehnert et al. [13] found cancer survi-
vors returned to work after an average of 151 days 
being absent from work. This is 46 days longer 
than what is allotted by the maximum time of 
15  weeks in Canada given to cancer survivors. 
More research is needed to develop vocational 
and physical rehabilitation guidelines that 
address these complex needs for employed can-
cer survivors to facilitate successful RTW.

12.11  Future Directions

Much progress has been made over the past 
40 years regarding work and cancer survivorship. 
Table 12.1 displays a short list of tools that have 
been used to assess work-related outcomes in 
cancer survivors. Attention has shifted from 
focusing solely on job discrimination to efforts to 
not only identify risk factors, but also to develop 
evidence-based interventions to promote work 
reintegration as well to work sustainability. It is 
without question that cancer survivors place sig-
nificant value on RTW. Cancer survivors identify 
work as a priority to regaining a ‘sense of nor-
malcy’ not to mention the impact on their finan-
cial and social situations.

Research identified that disease-related fac-
tors, along with work-related factors, person- 
related and environmental factors, may play a 
significant role in RTW and other related-work 
outcomes. Advancements in early detection and 

improved treatment options have led to increased 
survival and, in turn, the need to focus on the 
longer-term treatment effects on RTW.  Efforts, 
primarily over the last 10–15 years, were made to 
not only identify factors that influence RTW, but 
also to identify interventions that may lead to a 
smooth re-introduction to work. Multi- 
disciplinary interventions, which include voca-
tional counselling, show promise in the RCTs.

However, research in the area of cancer and 
work has predominantly focused on a select popu-
lation of cancer survivors, namely those who are 
employed by others, and those with breast or 
colorectal cancers. While the narrow focus pro-
vided much needed insight into the issues affect-
ing employed cancer survivors, more attention 
should be given to the work situation of specific 
groups of cancer survivors (e.g., colon, hemato-
logic malignancies) and demographic groups (e.g., 
younger cancer survivors, survivors of childhood 
cancers, and ethnically diverse survivors) [104–
106] and employee types (i.e., those unemployed 
at time of diagnosis seeking employment after 
treatment, the self-employed and those working in 
small organizations), since the number of all survi-
vors are expected to increase in the future.

While there are a growing number of RTW 
intervention studies conducted with cancer survi-
vors, these predominantly focused on health care-
led interventions. There needs to be more 
involvement of employers in RTW interventions, 
as employers are drivers for implementing work 
adjustments and in providing support to a cancer 
survivor. It is these factors that may inevitably 
affect a timely RTW. Therefore, more workplace- 
focused interventions that involve both healthcare 
and the employer are required. Overall, well-
designed RTW and workplace intervention stud-
ies are needed that report reach, dose delivered 
and received, fidelity, feasibility and usefulness 
according to the cancer survivor, and employer 
and not just by those delivering the intervention.

Current research predominantly focuses on 
RTW outcomes and more research is required on 
work sustainability. For example, identifying what 
factors and characteristics enable cancer survivors 
to not only RTW, but to remain productive and 
active in the labour market until they are ready to 
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retire. A key challenge is involving not just cancer 
survivors, but also their employers to help define 
some of the problems around keeping cancer sur-
vivors at work and to identify possible solutions.

Due to the combined effects of ageing of the 
working population and later retirement age, the 
incidence of cancer in the working population 
will increase and more people will seek to RTW 
and sustain a working life as survival rates 
increase. These emerging issues require research 
in cancer and work to take a life course perspec-
tive that examines how a cancer diagnosis and its 
treatment and side effects impact work, and how 
work impacts recovery or exacerbates symptoms 

for different age groups and for different demo-
graphic and socio-economic situations.

Effective methods of data collection are 
required to study a life course perspective in can-
cer and work. There are only a few measures for 
assessing the balance between individuals’ abili-
ties and their tasks, which may be applied to 
studying people longitudinally, from point of 
diagnosis to transit into returning to work, to sus-
taining employment and to retirement and old 
age. While measures such as the Work Ability 
Index and the Work Limitations Questionnaire 
are important workplace measures, other mea-
sures are also required that examine the impact of 

Table 12.1 Work-related outcome questionnaires

Variable Measure
# 

Items
Potential score 
range (total)

Subscales item #/
range

Reliability 
range*

Meaning of the 
results

Self-focused 
emotional 
labor

Emotional 
labor scale 
[100]

6 6–30 n/a 0.77–0.83 Higher scores indicate 
more emotional labor

Work 
well-being

Utrecht work 
engagement 
scale [101]

17 0–6
Global = average 
of all items

1. Vigor (items 1, 
4, 8, 12, 15, 17) 
range = 0–6
2. Dedication 
(items 2, 5, 7, 10, 
13) range = 0–6
3. Absorption 
(items 3, 6, 9, 11, 
14, 16) 
range = 0–6
Domain scores are 
average of item 
scores

0.93 (single 
domain)
Vigor: 0.82; 
dedication: 
0.89; 
absorption: 
0.83 
(3-domain)

Higher scores suggest 
better work well- 
being. Depending on 
the needs of the study, 
scale can be used as 
single or 3-domain

Work 
productivity 
and 
performance

Work 
limitations 
questionnaire 
(WLQ) [102]

25 25–125
Item range 1–5

1. Time 
management: 
(items 1a–1e) 
range = 5–25
2. Physical scale 
(items 2a–2f) 
range = 6–30
3. Mental- 
interpersonal 
scale: (items 3a 
-4c) range = 9–45
4. Output scale: 
(items 5a–5e) 
range = 5–25

0.84, 0.79, 
0.92 and 
0.92, 
respectively

Higher scores are 
indicative of poorer 
work performance, 
except for the 
physical demands 
sub-scale in which 
higher scores indicate 
better work 
performance

Work ability Work ability 
index (WAI) 
[103]

7 7–49 WAI total 
score = range 
7–49

0.82 WAI total cut score 
ranges:
7–27 = Poor
28–36 = Moderate
37–43 = Good
44–49 = Excellent
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symptoms side-effects on psychological well- 
being and coping with work demands. Therefore, 
researchers need to work together across disci-
plinary teams, when examining the effects of 
cancer that extend beyond retirement into old 
age. This approach requires using big data (i.e., 
an emerging and rapidly growing area of research 
method that obtains and combines a range of 
datasets to examine the relationships between 
cancer diagnosis, treatment and interventions, 
employment factors and long-term work ability).

Finally, more translational research is needed 
to support reintegration of cancer survivors in the 
workforce. Health care providers must seek to 
identify survivor’s goals in regards to RTW and 
assist them and their family to achieve these 
goals. Individualized survivor care plans should 
be developed and include work-related goals to 
support a smooth transition back into the work-
force. We need to understand the essential com-
ponents of these interventions requisite for 
meaningful positive outcomes, as well as, trials 
that include a more diverse cancer population. In 
addition, advocates need to continue to empha-
size the need for legislation to support cancer sur-
vivors in their efforts to RTW and remain as 
active members in society.
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13.1  Introduction

Once a neglected problem, research conducted on 
cancer-related sleep has proliferated in recent years. 
In fact, PubMed entries for “cancer” and “sleep” 
have more than tripled in the last decade. This chap-
ter focuses on the prevalence, screening, assessment, 
and pharmacological and non- pharmacological 
treatment of sleep difficulties in cancer patients 
and cancer survivors, with an emphasis on the 
knowledge accumulated in recent years.

13.2  Prevalence and Evolution 
of Sleep Disturbances

Sleep disturbances are amongst the most preva-
lent problems in patients with cancer [1, 2]. Up 
to a quarter of cancer patients use a hypnotic 

medication, often for years [3], which also 
reflects the high prevalence and persistence of 
sleep problems in this population. While insom-
nia is the main sleep complaint of cancer patients 
and survivors, and is the focus of this chapter, 
they may also suffer from other sleep disorders 
including hypersomnolence and obstructive 
sleep apnea, or a combination of these.

13.2.1  Cross-sectional 
and Longitudinal Studies 
of Subjectively Assessed 
Sleep

 Non-metastatic Cancer Reviews of early cross-
sectional studies reported rates of sleep diffi-
culties (such as difficulty falling or staying 
asleep, early morning awakenings, or non-
restorative sleep) varying from 30% to 50% in 
cancer survivors with mixed cancer diagnoses 
[4–11]. Most of these studies conducted sleep 
assessments several months and even years fol-
lowing completion of treatment for cancer, 
hence the prevalence and evolution of sleep dif-
ficulties throughout and after the treatment 
phase was unknown. Also, the use of small, 
convenience samples and the use of sleep mea-
sures composed of single item or a small num-
ber of items and not validated assessment tools 
limit conclusions drawn from these studies.
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More recent longitudinal studies have provided 
information on the prevalence, incidence, remis-
sion and persistence of sleep complaints through-
out the cancer care trajectory and beyond. Our 
research team followed 991 patients with hetero-
geneous cancer types from the peri- operative 
period to 18  months later [12, 13]. At baseline, 
59% had insomnia symptoms, including 28% with 
an insomnia syndrome, as assessed using a diag-
nostic interview administered over the phone [14] 
and an adaptation of the diagnostic algorithm 
developed by Morin and his colleagues [15]. 
Accordingly, patients were considered to have an 
insomnia syndrome when they met the following 
criteria: sleep-onset latency (SOL) or wake after 
sleep onset (WASO) >30 min, at least 3 nights per 
week, sleep efficiency (SE); (total sleep time/total 
time spent in bed)  <  85%, for at least 1  month, 
impaired daytime functioning or marked distress 
OR using a hypnotic medication 3 nights/week or 
more for at least 1  month. Although these rates 
decreased over time, a third of the sample (36%) 
continued to report insomnia symptoms at the 
18-month evaluation, of which 21% met the crite-
ria for an insomnia syndrome. This remains much 
higher than in the general population with a preva-
lence of insomnia syndrome estimated at 9–12% 
[16–18]. Moreover, the general persistence rate 
(i.e., presence of insomnia on two consecutive 
time points on 2–4  month intervals) was 51%, 
while 35% of patients had insomnia persisting 
over at least three consecutive time points (up to 
8 months). The insomnia syndrome was a particu-
larly enduring condition with persistence rates 
varying from 69% to 80%.

Palesh et  al. conducted another large-scale 
prospective study [19] among 823 patients sched-
uled to receive at least 4 cycles of chemotherapy 
for various types of cancer (all stages). Sleep dif-
ficulties were assessed on day 7 of cycle 1 and 2 
of chemotherapy, using the six sleep-related 
questions from the Hamilton Depression 
Inventory. After their first chemotherapy cycle, 
80% of the participants reported insomnia symp-
toms, including the 43% meeting the authors’ 
criteria for an insomnia disorder as defined by the 
presence of difficulty falling asleep, difficulty 
staying asleep and/or early morning awakenings 

(at least 30 min each) for at least 3 nights a week 
for 2 weeks. These rates decreased to 68% and 
35%, respectively, at the second chemotherapy 
cycle. Among good sleepers at cycle 1, 35% 
developed insomnia symptoms at cycle 2 (of 
whom 10% developed an insomnia disorder). 
There was no measure taken post-chemotherapy.

 Cancer Type Available evidence indicates that 
the prevalence of sleep disturbances varies as a 
function of cancer sites. In the longitudinal study 
of Palesh et al. [19] the prevalence of insomnia 
symptoms was the highest in breast (85%) and 
gynaecological cancer (83%), although the rates 
were elevated in other types of cancer as well 
(e.g., haematological [81%], lung [80%], and 
gastro-intestinal [64%]). The prevalence of the 
insomnia disorder was the greatest in patients 
with lung cancer (51%) and the lowest in those 
with a gastro- intestinal malignancy (24%). 
Savard et  al. also found the highest rates of 
insomnia symptoms in breast (42–69%) and gyn-
aecological (33–68%) cancer patients, whereas 
the lowest rates were obtained in men with pros-
tate cancer (25–39%), throughout the 18-month 
study [12]. It is of note, however, that no patients 
had lung or hematological cancer (only patients 
receiving surgery were included) in this study 
and that those with other types of cancer were 
insufficiently represented in the sample to be 
compared.

Advanced Cancer Sleep difficulties appear to be 
even more common in patients with advanced can-
cer. From about half to three-quarters of outpa-
tients attending cancer or palliative care clinics 
report some sleep disturbance [20–25]. Wide 
ranges of sleep complaints are typically reported. 
A study conducted by our research team in patients 
receiving palliative care and with an ECOG of 2 or 
3 revealed that 68.6% of the sample had at least 
one type of sleep-wake difficulty (disorder or 
symptoms): 31.4% had insomnia and 29.4% had 
hypersomnolence as their main sleep-wake prob-
lem and 25.6% had a combination of sleep diffi-
culties [26]. Hence, both nocturnal and daytime 
sleep and vigilance can be affected in advanced 
cancer.
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Having a poorer performance status (Karnofsky 
or ECOG score) is associated with increased sleep-
wake disturbances [25]. As such, a very high rate of 
sleep difficulties (96%) was observed among 82 
advanced cancer patients referred to a palliative 
care unit for control of pain and other symptoms 
[27]. Pain, fatigue, depressive symptoms, and usage 
of sedative medications are significantly associated 
with sleep difficulties in this population [22, 23, 
28]. Importantly, one study suggested that poor 
sleep quality and use of sleep medications were, 
along with hopelessness and depression, the best 
predictors of desire for hastened death in 102 ter-
minally ill patients attending a palliative care unit 
[29]. This relationship argues even further for the 
importance of offering appropriate sleep manage-
ment to these patients in order to improve their 
quality of life. Based on results obtained by our 
research team [26], particular attention should be 
given to distinguishing hypersomnolence vs. 
insomnia disorders, as these require different types 
of interventions. It is also important to identify 
other risk factors for sleep disorders specific to this 
population such as opioid medication, circadian 
disruptions, and environmental factors in both 
ambulatory patients and those in the hospital set-
ting (e.g., light exposure, noise). 

13.2.2  Polysomnography, 
Actigraphy, and Circadian 
Rhythm Recording

As in the general population, polysomnography is 
seldom used for the clinical assessment of sleep 
disturbances among cancer patients. Some studies 
found significantly more sleep alterations (e.g., 
lower SE and higher WASO) in lung or advanced 
cancer patients as compared to individuals with no 
cancer [30, 31]. In contrast, the sleep architecture 
(e.g., SOL, WASO, total sleep time) of 56 breast 
cancer patients (stage I-III) who underwent home-
based polysomnography was found to be similar to 
normative data of women with no cancer in the 
same age group [32]. These discrepancies point to 
the need to further investigate objectively recorded 
sleep according to type and stage of cancer to better 
understand how sleep is impaired in various patient 

subgroups. Also, we propose that the assessment of 
more fine-grained EEG parameters, such as spec-
tral analysis or cyclic alternating pattern, may 
potentially reveal certain sleep alterations (e.g., 
increased beta-wave frequency) that are not identi-
fied using conventional sleep-stage scoring.

Actigraphy is another objective measure that 
can provide information on sleep, more specifi-
cally indicators of the rest-activity cycles over 
24-h periods. Studies using actigraphy among 
cancer patients have consistently found less con-
trast between daytime and nighttime activity in 
these individuals as compared with controls, 
which is indicative of circadian disruption [33–35]. 
This finding is of concern, given that less robust 
sleep- wake rhythms have been associated with 
increased depressive symptoms and poorer sur-
vival among cancer patients [36, 37]. Yet, such 
cross-sectional findings need to be interpreted 
cautiously as it could be the poorer prognosis that 
leads to impaired circadian rhythms.

Rest-activity cycles are particularly disrupted 
with chemotherapy. In a study conducted among 
49 patients with advanced cancer, 45% displayed 
disrupted rest-activity patterns for several days 
following the administration of chemotherapy, 
characterized by increased nighttime activity and 
decreased diurnal activity [38]. This effect of 
chemotherapy on rest-activity rhythms appears to 
be cumulative over repeated treatments, as Savard 
et al. [39] showed. In this study, the rest-activity 
pattern of 85 women with stage I-III breast can-
cer was measured over 4 cycles of chemotherapy. 
Actigraphic measures were taken during 72 con-
secutive hours at baseline (pre-chemotherapy), as 
well as during week 1, 2, and 3 of cycle 1 and 
cycle 4 of chemotherapy. At the first administra-
tion of chemotherapy (week 1, cycle 1) a tran-
sient disruption of rest-activity rhythm was 
observed, with an almost complete return to 
baseline values at week 2 and 3. However, at 
cycle 4, sleep-wake rhythm impairments were 
sustained at week 2 and 3. There was no measure 
taken post-chemotherapy in that study.

Another prospective study conducted among 
68 women, again with stage I-III breast cancer, 
confirmed these results in addition to reporting 
data beyond the treatment phase. Results indicated 
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increased rest-activity disruption after 4 cycles of 
chemotherapy as compared to baseline [35]. 
However, 1 year later, these patterns were back to 
pre-cancer treatment levels. Interestingly, the 
authors also observed that breast cancer patients 
had more disrupted sleep- wake cycles than 
matched controls even prior to chemotherapy. This 
suggests that other cancer- related factors (e.g., sur-
gery) occurring earlier in the trajectory may con-
tribute to these alterations [35].

Circadian disruptions that are present prior to the 
cancer diagnosis may be involved in carcinogene-
sis. Indeed, shift work and/or nighttime light expo-
sure have been associated with a significant increase 
in the incidence of solid tumors, lymphomas and 
leukemia, and is now recognized as a probable car-
cinogen in humans by the International Agency for 
Research on Cancer [40, 41]. Animal models have 
also shown that the alteration of light environments 
and the disruption of genes generating circadian 
rhythms accelerate cancer progression relative to 
controls [40]. Recently, our team observed that a 
less rhythmic sleep-wake cycle and a lower 24-h 
light exposure was associated with a shorter time to 
death among a sample of 55 community-dwelling 
cancer patients receiving palliative care with an 
ECOG of 2 or 3 [42], which is in line with prior 
results [43–45]. Again caution is needed when 
interpreting such findings as they could suggest that 
impaired sleep-wake cycles predict a poorer prog-
nosis or conversely that a poorer prognosis predicts 
more sleep-wake cycle impairments.

Overall, more research is needed, in particular 
longitudinal studies which include larger samples 
and individuals with other cancer types and 
stages, in order to better assess the evolution of 
rest-activity rhythms throughout various cancer 
care trajectories.

13.3  Etiology and Risk Factors 
of Insomnia in the Context 
of Cancer

Spielman’s model [46], also known as the 3Ps 
model, which was initially developed to better 
understand the etiology of primary insomnia, is 
also very helpful to delineate the predisposing, 

precipitating, and perpetuating factors involved 
in the development of insomnia among cancer 
patients and survivors (see Table 13.1).

13.3.1  Predisposing Factors

Contrary to primary insomnia, insomnia comor-
bid with cancer is more prevalent in younger 
individuals [19, 25, 47, 48], who also generally 
display higher levels of psychological distress. A 
younger age is also associated with an increased 
likelihood for women to experience menopausal 
transition during cancer treatments due to their 
systemic effects on the reproductive system. This 
also can increase the risk for sleep impairments 
[49] (see Precipitating Factors section). The 
female sex and a hyperarousability trait have also 
been found to increase the risk for developing 
insomnia symptoms associated with cancer [13]. 
Personal and family antecedents of insomnia and 
other psychological disorders could also consti-
tute a factor increasing one’s vulnerability to 
sleep difficulties when cancer occurs.

13.3.2  Precipitating Factors

Insomnia is often triggered by a stressful event 
[50]. Several potential stressors may occur during 
the cancer diagnosis, treatment and survivorship 
phases and precipitate insomnia. This includes the 
diagnosis itself, the surgery and other cancer 
treatments received, the many impacts of cancer 
and its treatment on the patient’s life, and the can-
cer’s recurrence or progression to palliative and 
terminal stages of the disease.

Particularly high levels of sleep disturbances 
are observed during the period surrounding tumor 
removal surgery, which most commonly occurs 
shortly after the cancer diagnosis [12, 51]. Factors 
such as anticipatory anxiety and intrusive 
thoughts prior to the surgery can disturb sleep 
[52]. However, it is still unknown whether those 
sleep impairments are part of a pre-existing prob-
lem, and whether and how long they persist after 
surgery. Studies with extended follow-up are 
needed to answer these questions.
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Hospitalization in general can also trigger 
sleep disturbances [53]. Light (too much in the 
evening and too little during the day), noise, bed 
discomfort, or interventions during sleeping peri-

ods are all environmental factors that may pre-
vent continuous sleep during a hospital stay, but 
anxiety and behavioural factors such as modifica-
tion of the sleep routine may also come into play. 
Hopefully, as outpatient surgeries are increas-
ingly being performed in cancer, this will reduce 
the importance of hospitalization as a contribut-
ing factor to sleep disturbances.

Side effects of surgery, which may persist 
months and even years after, such as nocturia 
(e.g., following radical prostatectomy) and pain 
can also trigger sleep disturbances. In particular, 
there is a clear bidirectional relationship between 
sleep impairments and pain [54]. Overall, 
although this hypothesis warrants investigation, 
it would appear that the perioperative period is 
the starting point of many insomnia cases which 
are likely to persist during the cancer care trajec-
tory [12].

Other cancer treatments may exert a detrimen-
tal effect on sleep, either directly (e.g., physio-
logical) or indirectly (e.g., side effects, emotional 
impact). As stated above, chemotherapy is 
thought to cause significant circadian sleep-wake 
rhythm disruption, and insomnia symptoms are 
common prior, during, and after chemotherapy 
[19, 51, 55, 56]. Hormone therapy for cancer 
(e.g., tamoxifen, goserelin) appears to be another 
important precipitating factor of insomnia [25, 
57]. In particular, the deficiency in sexual hor-
mones (estrogen in women, testosterone in men) 
induced by this type of treatment can trigger 
insomnia through the occurrence of hot flashes, a 
significant contributor to sleep impairments [32, 
49]. It is of note that this abrupt hormone defi-
ciency is also observed following chemotherapy 
and orchiectomy. In addition, the sudden cessa-
tion of hormone replacement therapy in women, 
which is often recommended following a breast 
or gynecological cancer diagnosis, may also 
induce or exacerbate nocturnal hot flashes [58], 
thus interfering with sleep. Finally, radiotherapy 
is also potentially harmful for sleep, but to a 
lesser extent [59].

Many cancer-related somatic symptoms 
occurring during treatment and often persisting 
throughout survivorship may impact sleep nega-
tively. Pain, dyspnea, urinary symptoms (e.g., 
following radical prostatectomy or radiation ther-

Table 13.1 Predisposing, precipitating, and perpetuating 
factors for insomnia comorbid with cancer

A. Predisposing factors
Younger age
Being a woman
Hyperarousability trait
Personal and family history of insomnia
Antecedents of a psychiatric disorder (e.g., depressive 
or anxiety disorders)
B. Precipitating factors
Psychological reaction (e.g., depressive/anxiety 
symptoms) to:
  Initial diagnosis
  Recurrence diagnosis
  Progression
Cancer treatments
  Surgery
   Psychological reaction
    Hospitalization (e.g., environment, changes in   

sleep routine)
   Side effects (e.g., pain, nocturia)
  Chemotherapy
   Side effects (e.g., nausea/vomiting, fatigue)
   Medications used (e.g., antiemetics)
    Deficiency in sexual hormones (e.g., nocturnal hot 

flashes)
   Changes in circadian rhythms
  Hormone therapy
    Deficiency in sexual hormones (e.g., nocturnal hot 

flashes)
   Side effects (e.g., pain)
  Radiation therapy
   Side effects (e.g., fatigue, nocturia, pain)
   Changes in circadian rhythms
Cancer symptoms (e.g., pain, dyspnea)
Delirium
C. Perpetuating factors
Maladaptive sleep behaviours
  Excessive amount of time spent in bed
 Irregular sleep-wake schedule
 Napping
  Engaging in sleep-interfering activities in the 

bedroom
Faulty beliefs and attitudes about sleep
  Unrealistic sleep requirement expectations
  Faulty causal attributions
  Misattribution/amplification of perceived 

consequences of insomnia (e.g., on cancer 
progression)

  Decreased perception of control/predictability of 
sleep

  Faulty beliefs about sleep-promoting practices

Adapted from Savard and Savard [164]
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apy in the urogenital area), or gastro-intestinal 
symptoms (e.g., chemotherapy-induced nausea), 
as well as the medications commonly adminis-
tered to help prevent or relieve such symptoms, 
such as antiemetics (corticosteroids), or analge-
sics (opioids) all contribute to worsening sleep 
[60–63].

Pain as a side effect of surgery and other can-
cer treatments (e.g., aromatase inhibitors) is par-
ticularly liable to disturb sleep. A study conducted 
among 2862 cancer patients with various cancer 
types and treatment regimens found that 
 individuals reporting clinically significant pain 
were 2.7 times more likely to experience sleep 
difficulties than those without pain [64]. This is 
consistent with other empirical evidence showing 
that pain significantly predicts the incidence or 
exacerbation of subjectively assessed sleep diffi-
culties [65, 66]. One study also found that male 
patients in pain with prostate, brain or lung can-
cer had greater sleep disturbances on actigraphy 
and more rest-activity rhythm impairments than 
pain- free individuals [67].

With regard to fatigue, a symptom affecting 
nearly all cancer patients at some point [68], 
there is evidence that it is a significant risk factor 
of cancer-related insomnia, although it is most 
commonly perceived as a consequence [69]. 
Changes in patients’ routine to cope with fatigue, 
such as increased napping and rest, and conse-
quent reduced natural light exposure, may even-
tually alter circadian rhythms and make their 
nighttime sleep less consolidated and lighter 
[70–73].

13.3.3  Perpetuating Factors

According to Spielman’s cognitive-behavioural 
framework of insomnia [46], the persistence of 
insomnia over time is mainly due to the develop-
ment of maladaptive sleep behaviours and dys-
functional sleep-related cognitions in reaction to 
sleep difficulties. This conceptualization is also 
relevant for cancer-related insomnia. Indeed, 
although the persistence of some sleep-disturbing 
factors such as pain or hot flashes may contribute 
to perpetuating cancer-related sleep impairments 
to some extent, it is mostly the individuals’ reac-

tion to the sleep problem that will determine 
whether insomnia will remit or become chronic. 
Empirical support for this assumption was 
obtained in our abovementioned longitudinal 
study, as the persistence of insomnia from base-
line to the 2-month evaluation was significantly 
predicted by higher baseline levels and subse-
quent increases in maladaptive sleep behaviours, 
dysfunctional beliefs about sleep, and cognitive 
monitoring of sleep-related threats [13]. These 
factors are believed to exert their negative effects 
by increasing arousal (i.e., physiological, cogni-
tive, and emotional) and performance anxiety, 
which are in direct opposition to the relaxation 
state required for sleep.

It is frequent that cancer patients are encour-
aged to rest and sleep to recuperate from their 
cancer treatments [72–74], thus leading to mal-
adaptive sleep behaviours, such as napping and 
spending too much time in bed. In turn, these 
behaviours reinforce the association of the bed/
bedroom with arousal and awakening rather than 
with sleep. Moreover, In addition to typical faulty 
beliefs and attitudes about sleep encountered in 
individuals with chronic insomnia (e.g., “I need 
8  h of sleep to function well during the day”), 
cancer patients entertain certain specific errone-
ous beliefs including “If I don’t sleep well, my 
cancer will come back”, which may induce great 
levels of arousal and performance anxiety as bed-
time approaches (“I really need to sleep tonight"), 
thus aggravating sleep difficulties. Altogether, 
these behavioural and cognitive responses may 
explain the high rate of chronic insomnia 
observed in patients with a history of cancer and 
treatment.

13.4  Consequences

Although it is often overlooked in oncology prac-
tice, insomnia is not a trivial problem to the 
patient. Untreated insomnia is very likely to 
become chronic [12] and to be associated with 
several negative consequences for daily function-
ing and quality of life of patients [75–77]. 
Specific consequences of insomnia in the cancer 
context have received little attention, but they are 
likely to be same as, if not worse than those docu-
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mented in primary insomnia in general. In par-
ticular, the literature has consistently shown that 
individuals with chronic insomnia are at a higher 
risk of subsequently developing depressive and 
anxiety disorders [78, 79], and of having their 
health negatively affected. Indeed, prospective 
studies have indicated a greater incidence of 
physical conditions such as hypertension, pain, 
and permanent work disability among adults with 
insomnia [80–83]. In the context of cancer, we 
found that patients with an insomnia syndrome 
were at a significantly higher risk of subsequently 
developing infectious episodes during the cancer 
care trajectory [84]. Recently, a large epidemio-
logical study investigated the association between 
sleep duration and quality, and mortality risk. Of 
the 121,700 female nurses enrolled in 1976, 3682 
developed breast cancer. Among them, women 
who had regular sleep difficulties (as assessed 
with a single question) had a 49% increased risk 
of all-cause mortality during the study’s follow-
 up as compared to those who reported little to 
none. Also, women with a sleep duration ≥9  h 
post diagnosis were more at risk of breast cancer 
and all-cause mortality compared to those who 
slept 8  h [85]. However, such findings need 
replication.

Importantly, untreated insomnia leads to sig-
nificant direct and indirect costs for society, that 
considerably exceed those of an effective insom-
nia treatment [86]. It is associated with more 
frequent medical consultations, absenteeism, and 
reduced work capacity/productivity [75, 83, 86–
88]. The importance of systematically screening 
for sleep disturbances at critical points of the can-
cer care trajectory is essential for optimal func-
tioning of cancer survivors.

13.5  Evaluation of Sleep 
Difficulties

Evaluating sleep disturbances in clinical contexts 
should ideally be a multistep process starting 
with a rapid screening by first-line providers and, 
when positive, followed by a more in-depth 
assessment involving several modalities (see 
Table 13.2).

13.5.1  Screening Sleep Difficulties

Sleep difficulties are typically under-diagnosed 
and under-treated in cancer care. On the one hand 
patients don’t spontaneously report their difficul-
ties sleeping to their health care providers [89]. 
On the other hand, cancer care providers often 
fail to ask patients about their sleep quality. 
Hence, actively screening sleep problems on a 
routine basis is an essential first step in order to 
ensure that these difficulties are appropriately 
managed.

Over the past decade, many cancer centers 
throughout the world have implemented a routine 
screening procedure of psychological distress, 
which often contains some assessment of sleep 
disturbances. For instance, in Canada, the 
Edmonton Symptom Assessment System (ESAS) 
[90] and the Canadian Problem Checklist (CPC) 
[91, 92] are used along with the Distress 
Thermometer [93, 94] to screen for psychological 
distress and other psychological, physical, practi-
cal, information, and spiritual issues. These 
instruments are administered on several occa-
sions at crucial times of patients’ cancer care tra-
jectory. The original version of the ESAS 
included no specific insomnia item but patients 
could use the “other problem” item to report their 
sleep difficulties. The ESAS also contains an 
item assessing drowsiness rated on a “0” to “10” 
scale, which could be a consequence of insomnia 
but is more specific to other sleep disorders (e.g., 
sleep apnea). With regard to the CPC, it contains 
a sleep item, which is a box that can be checked 
if the problem is present. The pan-Canadian prac-
tice guidelines on sleep disturbances in cancer 
patients [95] recommended using the “other” 
item of the ESAS and the CPC-sleep item, but 
not the CPC-drowsiness item, to identify possible 
cases, but evidence was lacking at that time to 
support these recommendations.

A study conducted by our research team inves-
tigated the capacity of the ESAS and the CPC to 
detect patients with a clinical level of insomnia 
on the Insomnia Severity Index (ISI) in 615 
patients with various cancer types [96]. It was 
concluded: (a) that the CPC-other item was inef-
fective since none of the patients used this item to 

13 Sleep



250

report their sleep difficulties; (b) that neither the 
CPC-sleep and ESAS-drowsiness item provided 
an optimal screen for clinical insomnia when 
used alone; and (c) that a valuable alternative was 
to use a positive answer on the CPC- sleep item 
OR a score of 2 or greater on the ESAS-
drowsiness item. This combination of criteria 
yielded a sensitivity of 84.2% and a specificity of 
69.7%. However, given that using a combination 

of information is less practical for first-line can-
cer care providers, an alternative could be to add 
a sleep item to the ESAS, as other authors have 
done. Depending on the version used, the ESAS-
sleep item is rated from “0” (best sleep) to “10” 
(worst sleep imaginable) or from “0” (no trouble 
sleeping) to “10” (worst sleep imaginable). One 
study conducted in advanced cancer patients  
found that a score of 3 or higher on such an item 

Table 13.2 Assessment methods for sleep difficulties

Measure Comment
Screening
Edmonton symptom assessment system 
(ESAS) [96] and Canadian problem 
checklist (CPC) [91, 92]

Use a combination of criteria: Positive answer on the CPC-sleep item 
OR a score of 2 or greater on the ESAS- drowsiness item OR add a 
sleep item to the ESAS

National Institutes of Health patient- reported 
outcomes measurement information system 
(PROMIS) [97]

Comprises two sleep items

Clinical interview
Duke structured interview for sleep disorders 
[99]

Comprises four modules: Insomnia disorders, sleep disorders 
associated with excessive daytime sleepiness and hypersomnia, 
circadian rhythm disorders, and parasomnias

Insomnia interview schedule [14] Assess the nature (e.g., problems falling asleep, staying asleep) and 
evolution of sleep disturbances (e.g., time of onset, chronicity, 
triggering factors)

Sleep diary
Consensus sleep diary [103] 1–2 weeks

Assess the daily variations in various sleep parameters assessed 
subjectively (e.g., total wake time, sleep efficiency)

Questionnaires
Insomnia severity index [14, 104] 7-item questionnaire that evaluates insomnia severity specifically

A score ≥ 8 indicates the presence of a clinical level of insomnia
A score ≥ 15 suggests the presence of an insomnia syndrome

Pittsburgh sleep quality index [106] 19-item self-report scale that provides a measure of general sleep 
disturbance
A score > 5 suggests the presence of clinically significant sleep 
difficulties

Epworth sleepiness scale [108] 8-item questionnaire assessing daytime sleepiness
Dysfunctional beliefs and attitudes about 
sleep scale [109]

Evaluates typical erroneous beliefs about sleep among insomnia 
patients

Sleep behaviour self-rating scale [110] Assesses sleep-incompatible behaviours that are typically associated 
with insomnia

Sleep associated monitoring index [111] Evaluates presleep, waking and daytime monitoring of sleep-related 
threats

Sleep preoccupation scale [112] Measures sleep-related daytime preoccupations
Objective measures
Polysomnography Includes electroencephalography, electro-oculography and 

electromyography
Ambulatory/laboratory
Allows an objective assessment of sleep parameters (e.g., total wake 
time, sleep onset latency) and the quantification of sleep stages
Detects sleep disorders such as obstructive sleep apnea and periodic 
limb movement disorder

Actigraphy Objectively quantifies sleep parameters and characterizes rest-activity 
cycles
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was associated with a sensitivity of 74% and 
specificity of 73% when compared to a score 
greater than 5 on the Pittsburgh Sleep Quality 
Index (PSQI) [28]. Studies are needed to assess 
the screening capacity of this item in the context 
of early cancer.

Other options exist to screen for sleep diffi-
culties. The above-mentioned Canadian practice 
guidelines also suggests using two sleep items 
from the bank of items of the National Institutes 
of Health Patient-Reported Outcomes 
Measurement Information System (PROMIS) 
[97]. These questions are: “Do you have prob-
lems with your sleep or sleep disturbance on 
average (routinely, in the past month, etc.) For 
three or more nights a week?” and “If yes, does 
the problem with your sleep negatively affect 
your daytime function or quality of life?” To our 
knowledge, the diagnostic accuracy of these two 
specific questions to screen for clinical levels of 
insomnia has not been investigated. However, a 
recent study assessed the screening capacity of 
the sleep disturbance and sleep-related impair-
ment items on the PROMIS computerized adap-
tive testing (CAT) in 336 patients with mixed 
cancer sites [98]. The PROMIS CAT automati-
cally selects 4 to 7 items from a larger bank 
based on patients’ first responses. The results of 
this study indicated that, when compared to an 
ISI score of 8 or greater, a T-score of 53 on the 
PROMIS CAT measure of sleep disturbance led 
to a sensitivity of 82.2% and a specificity of 
82.8%, while a T-score of 53 for sleep-related 
impairment was related to a sensitivity of 77.1% 
and a specificity of 81.0%. While the tailoring 
of this type of assessment to each patient is 
interesting, it does not significantly reduce the 
time of administration as compared to existing 
measures (7 items for the ISI), thus questioning 
its  implementability in routine care.

13.5.2  Clinical Interview

A positive screening of sleep disturbance should 
be followed by a clinical interview that provides 
health providers the opportunity to assess aspects 
such as the exact nature of the sleep disturbance; 

its duration, triggers and the personal sleep his-
tory. Ideally, if time allows a semi-structured 
interview should be used. The Duke Structured 
Interview for Sleep Disorders (DSISD) is an 
effective tool to assess the presence of several 
sleep disorders based on the DSM and ICSD 
classifications and to make a differential diagno-
sis [99]. It is divided into four modules assess-
ing: insomnia disorders, sleep disorders 
associated with excessive daytime sleepiness 
and hypersomnia, circadian rhythm disorders, 
and parasomnias. It is important to distinguish 
insomnia from other sleep disorders such as 
obstructive sleep apnea (OSA) because this will 
determine the type of treatment to initiate (e.g., 
cognitive- behavioural therapy for insomnia vs. 
continuous positive airway pressure for OSA).

A semi-structured clinical interview, such as 
the Insomnia Interview Schedule [14], is also 
useful to gather details on the nature (e.g., prob-
lems falling asleep, staying asleep) and evolution 
of sleep disturbances (e.g., time of onset, chro-
nicity, triggering factors) as well as information 
helpful to guide intervention (e.g., usual sleep 
schedule, maladaptive sleep behaviours, utiliza-
tion of sleep medication, other health habits that 
may influence sleep).

Other semi-structured interviews that can be 
used include the Structured Interview for Sleep 
Disorders [100] and the Structured Diagnostic 
Interview for Sleep Patterns and Disorders [101]. 
Interestingly, the research version of the Structured 
Clinical Interview for DSM-5 (SCID- 5) [102] 
includes a module assessing the presence of the 
insomnia disorder, the hypersomnolence disorder 
and the substance/medication- induced sleep disor-
der based on DSM-5 criteria.

13.5.3  Sleep Diary

A daily sleep diary (SD) such as the Consensus 
Sleep Diary [103] is a valuable tool to assess the 
daily variations in various sleep parameters 
assessed subjectively (e.g., SOL, WASO, SE). It 
is usually filled out every day for 1 or 2 weeks to 
establish a baseline before the introduction of an 
intervention and at post-treatment to assess its 
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effects. It is also helpful – if not necessary – to 
have it completed by the patient during the inter-
vention to monitor progress and to guide the 
application of sleep restriction (see description 
below). Several formats of SD have been used in 
research and clinical practice but it typically col-
lects information on bedtime, time to fall asleep, 
number and duration of nocturnal awakenings, 
time of last awakening, rising time, and napping. 
Based on an analysis of the various SD forms 
used by a committee of sleep experts in their own 
work and in order to facilitate comparisons across 
studies, a consensus SD was developed [103].

13.5.4  Questionnaires

A variety of self-report scales are commonly 
used to assess the nature and severity of sleep dis-
turbances. The ISI [14, 104] is a 7-item question-
naire that evaluates insomnia severity specifically. 
This scale was validated in cancer patients [105]. 
A score of 8 or higher indicates the presence of a 
clinical level of insomnia, whereas a score of 15 
or higher suggests the presence of an insomnia 
syndrome. The PSQI [106] is a 19-item self- 
report scale that provides a measure of general 
sleep disturbance. A total PSQI score greater than 
5 is the cut-off generally used to distinguish 
patients with clinically significant sleep difficul-
ties, including insomnia [107]. Besides, adminis-
tration of the Epworth Sleepiness Scale [108], an 
8-item questionnaire, is indicated when patients’ 
chief complaints include daytime sleepiness.

Other questionnaires are valuable to guide the 
implementation of cognitive-behavioural strate-
gies such as the Dysfunctional Beliefs and 
Attitudes about Sleep scale [109], which evalu-
ates typical erroneous beliefs about sleep among 
insomnia patients (“I need 8 hours of sleep to feel 
refreshed and function well during the day”), the 
Sleep Behavior Self-Rating Scale [110], which 
assesses sleep-incompatible behaviours that are 
typically associated with insomnia (e.g., “I spend 
a lot of time lying awake in bed at night”), the 
Sleep Associated Monitoring Index [111], which 
evaluates presleep, waking and daytime monitor-
ing of sleep-related threats (e.g., “calculate the 

number of hours of sleep you are likely to get”) 
and the Sleep Preoccupation Scale [112], which 
provides estimates of sleep-related daytime pre-
occupations (e.g., “I worry about the long-term 
consequences of poor sleep”). None of these 
questionnaires have been validated in cancer 
patients.

13.5.5  Objective Measures

A polysomnographic evaluation involves all- 
night electrophysiological monitoring as 
measured by electroencephalography, electro-
oculography and electromyography. 
Polysomnography (PSG) is considered the gold 
standard measure of sleep. An overnight PSG 
evaluation can take place in a laboratory or at 
home (ambulatory). Unique features of PSG are 
that, in addition to providing an objective assess-
ment of sleep parameters (e.g., SOL, WASO), it 
distinguishes between wake and sleep and per-
mits the quantification of sleep stages. Moreover, 
a PSG study is an essential component of the 
evaluation when there is a suspicion of sleep dis-
orders such as OSA and periodic limb movement 
disorder which can only be diagnosed by this 
method. Otherwise, because of the costs involved 
and the lack of accessibility, a PSG recording is 
not indicated for the routine evaluation of insom-
nia [113]. Additionally, PSG does not take into 
account the subjective aspect of insomnia. Yet, 
dissatisfaction with sleep and a perceived nega-
tive impact of insomnia on daytime functioning 
and significant distress are core features of 
insomnia (DSM-5) [114]. Reactivity to the mea-
sure and the lack of ecological validity, especially 
when performed in a laboratory, are other limita-
tions of PSG.

Actigraphy has increasingly been used in 
research over the past years to objectively quantify 
sleep parameters and characterize sleep-wake 
cycles. Actigraphy recorders are small non- intrusive 
devices that are worn on the wrist. By calculating 
orientation and movement, actigraphic devices do 
not distinguish sleep from wake but estimations of 
wake and sleep time are made using specific algo-
rithms. Obviously, this measure is not as precise as 
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PSG. For instance, wake time in bed can errone-
ously be scored as sleep time if the sleeper is immo-
bile. Like PSG, actigraphy does not take into 
account the subjective nature of insomnia. Hence, 
although actigraphy is less costly than PSG and has 
a better ecological validity, its use is usually not 
indicated in clinical contexts.

Several commercial sleep trackers have been 
marketed in recent years, but their validity is 
questionable. A systematic review compared 
consumer-wearable activity and sleep trackers to 
PSG and showed that commercial devices tended 
to overestimate total sleep time and SE, and to 
underestimate WASO, as compared with PSG 
[115]. This represents a considerable limitation 
for their use in clinical and research settings.

13.5.6  Indications for Referral

It is essential to refer to a specialized sleep physi-
cian patients with a suspicion of a sleep disorder 
other than insomnia (see Table 13.3 for clinical 
manifestations of these disorders). When the 
chief complaint is excessive daytime sleepiness, 
referral to a sleep disorders center can be helpful. 
In addition to a nocturnal PSG, a daytime testing 
will be conducted to evaluate the severity of 
patients’ sleepiness. A referral to a specialized 
sleep clinic is also indicated when the insomnia 

treatment initially administered (e.g., cognitive-
behavioural therapy) is not successful.

13.6  Interventions

13.6.1  Current Clinical 
Recommendations

Pharmacotherapy (mostly sedative/hypnotics) is 
almost always the first treatment prescribed for 
sleep disturbances. However, this trend is not con-
sistent with the National Institutes of Health (NIH) 
and American College of Physicians recommenda-
tions to introduce cognitive-behavioural therapy 
(CBT) as the initial treatment for chronic insomnia 
in adults [116, 117]. CBT for insomnia (CBT-I) is 
also recommended as the first-line treatment for 
sleep disturbances among cancer patients [95, 
118]. The infrequent use of CBT-I may be 
explained by the fact that cancer care providers are 
usually unaware of the existence of effective non-
pharmacological options for insomnia, and that 
these alternatives are rarely easily accessible in 
their clinical settings. Indeed, there are very few 
psychosocial oncology professionals formally 
trained to administer CBT-I, and those who are 
struggle to meet all their patients’ needs given the 
high prevalence of insomnia symptoms in this pop-
ulation. We describe CBT-I in more detail below.

Table 13.3 Main symptoms of sleep-wake disorder other than insomnia

Disorder Main symptoms
Obstructive sleep 
apnea

Loud snoring, pauses in breathing during sleep, restless and fragmented sleep, excessive 
daytime sleepiness

Periodic limb 
movement disorder

Repetitive, highly stereotyped movements of the limbs (legs and arms) occurring during 
sleep, sleep fragmentation, excessive daytime sleepiness

Restless legs 
syndrome

Uncomfortable aching sensation in the legs and irresistible urge to move them at rest, at any 
time during the day (but usually worse at bedtime), prolonged sleep-onset latency

Hypersomnolence Excessive daytime sleepiness, recurrent periods of sleep or lapses into sleep within the same 
day, prolonged main sleep period, nonrestorative sleep, difficulty being fully awake after 
abrupt awakening

Narcolepsy Recurrent and unpredictable/uncontrollable sleep attacks throughout the day, excessive 
daytime sleepiness, sleep paralysis, hypnagogic hallucinations, and cataplexy

Circadian rhythm 
sleep disorders

Misalignment between the individual’s sleep-wake rhythm and the desired or the “normal” 
sleep-wake schedule (delayed sleep phase type: Sleep onset late in the night, difficulties 
waking up in the morning; advanced sleep phase type: Early sleep onset and morning 
awakening)
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13.6.2  Hypnotic Medications

Most commonly prescribed hypnotic prescrip-
tions in cancer are benzodiazepines with sedative 
and/or hypnotic properties (e.g., lorazepam, 
oxazepam) and the newer non-benzodiazepine 
hypnotics (e.g., eszopiclone, zolpidem).

Rates of utilization Recent epidemiological data 
from France indicate that a prescription of psycho-
tropic drugs is made in about one in two patients 
(52%) in the first year following the cancer diag-
nosis [119], which is significantly higher than in 
individuals with no cancer. In that study, anxiolyt-
ics and hypnotics were the most frequently pre-
scribed medications. The rate of hypnotic use was 
25% in the first year, which slightly decreased to 
17% in the second year post- diagnosis (as com-
pared with a 10% rate in matched individuals with 
no cancer). Another study conducted among 1984 
Canadian cancer survivors found similar con-
sumption rates. About 41% reported having 
received a prescription for a hypnotic since their 
cancer diagnosis, and 23% were currently using 
one, with a mean duration of 58.1 months [3].

Efficacy No study has yet been conducted to 
assess the efficacy and tolerability of sleep medi-
cations in cancer. Thus, the risk-benefit ratio of 
these drugs is unknown in oncology, in particular 
with regard to their long-term usage. In the gen-
eral population, a meta-analysis of 13 studies 
comprising 4378 participants revealed that non- 
benzodiazepines (e.g., eszopiclone) had a signifi-
cantly greater effect on objectively recorded SOL 
(−22 min) as compared with placebo, while the 
other outcomes (total sleep time, +14.1  min, 
WASO, −7.1 min) showed no significant differ-
ences [120]. Moreover, according to the clinical 
guidelines of the American College of Physicians, 
there is still insufficient evidence about the bal-
ance of benefits and harms of long-term use of 
benzodiazepine hypnotics in the management of 
chronic insomnia [117, 121].

Besides, there is some preliminary evidence 
supporting the efficacy of exogenous melatonin 
among cancer patients with insomnia [122]. In a 
small-scale randomized-controlled trial (RCT), 
50 cancer patients (mixed sites, stage I-IV) with 

an insomnia syndrome were randomized to either 
melatonin 3 mg at 7 pm, or a placebo, for 14 days. 
Improvements of perceived sleep quality that 
were clinically and statistically larger, as mea-
sured with the Athens Insomnia Scale, were 
observed among the melatonin group relative to 
the placebo group. These promising results need 
to be replicated in larger studies. This is impor-
tant because cancer patients often look for alter-
natives to prescribed medications and treatments 
that are more natural and with a safer profile.

Risks and limitations Observational studies high-
lighted the increased risk for serious adverse 
effects such as dementia, fractures, and major 
injury with long-term hypnotic use (e.g., benzodi-
azepines) [123–125]. Other recognized side 
effects of hypnotic medications include daytime 
sedation, anterograde amnesia, and cognitive 
impairments [126]. Because of their slower 
metabolism, elderly people are more vulnerable 
to experience these effects. This is of concern as 
the median age of cancer patients at diagnosis is 
66 years old [127]. Importantly, a chronic usage 
of benzodiazepines (as well as non- benzodiazepine 
drugs to a lesser extent) is associated with toler-
ance and dependence as well as reduced deep 
sleep (i.e., stage 3 and 4) [128, 129].

Appropriate use of hypnotic medications These 
limitations have led sleep experts to recommend 
using hypnotic medications primarily for situa-
tional and transient insomnia and to use the low-
est effective dosage of hypnotics for the shortest 
period of time. More specifically, the NIH recom-
mends limiting the daily usage of hypnotic medi-
cations to 4–6 weeks [116]. Occasional usage is 
also appropriate when sleep is anticipated to be 
difficult due to some acute stressors (e.g., follow-
 up appointment with the oncologist).

13.6.3  Cognitive-Behavioural 
Therapy

 Description CBT-I targets the behavioural and 
cognitive factors that are believed to maintain 
insomnia over time. Thus, it directly addresses 
the perpetuating factors explained above, in 
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accordance with the Spielman’s model [46]. 
CBT-I is a multifaceted treatment whose main 
core components are psychoeducation, stimulus 
control, sleep restriction, cognitive restructur-
ing, and sleep hygiene (see Table  13.4), and 
there is evidence that this full package must be 
delivered in order to reach its maximal efficacy 
[130]. Relaxation, which is also sometimes 
offered as part of CBT-I, has been found to be 
the least effective strategy when used alone and 
compared to full CBT-I and behavioural ther-
apy [131]. It may also exacerbate performance 
anxiety in some patients (“I must relax in order 
to sleep well”), which is counterproductive. 
CBT-I typically involves 4–6 one- hour ses-
sions, with some data suggesting that four 
biweekly sessions (i.e., over 8  weeks) would 
represent the optimal dosage for this interven-
tion [132].

Stimulus control therapy aims at re- associating 
the bed and the bedroom with sleep and at estab-
lishing a regular sleep–wake cycle [133]. It 
encompasses a series of behaviour changes that 
the patient is encouraged to adopt (see Table 13.4).

Sleep restriction aims at limiting the time in 
bed to the actual total sleep time, which creates a 
mild sleep deprivation facilitating sleep onset and 
resulting in more consolidated and more efficient 
sleep [134]. The prescribed duration of the maxi-
mal time spent in bed is determined using data 
(average total sleep time) from the SD completed 
during the baseline phase. Then, time in bed is 
progressively increased (by typically 15–30 min) 
as SE (total sleep time/total time spent in bed) 
improves and exceeds 85%.

Cognitive restructuring targets dysfunc-
tional thoughts and beliefs about sleep difficul-
ties and their consequences, with the aim of 
decreasing arousal and performance anxiety 
towards sleep. The clinician guides the patient 
to identify maladaptive sleep cognitions (e.g., 
“If I don’t sleep well, my cancer will come 
back”), challenging their validity, and refram-
ing them into more adaptive substitutes [14, 
135]. Patients are also encouraged to general-
ize the use of cognitive restructuring to other 
thoughts and worries provoking arousal and 
that might interfere with sleep.

Sleep hygiene information is also offered, 
although this component only plays a modest role 
in treatment effects. The effects of environmental 
(e.g., bedroom temperature) and lifestyle factors 
(e.g., caffeine, exercise) on sleep are reviewed and 
strategies are offered to counteract their influence.

Finally, it is important to conclude the treat-
ment with relapse prevention strategies in order 

Table 13.4 Summary of CBT components

Intervention Description
Psychoeducation Basic information provided on sleep 

(e.g., stages, the effect of aging on 
sleep) and on insomnia (e.g., the 
3Ps model of insomnia, the vicious 
circle of insomnia)

Stimulus control Allocate at least an hour to unwind 
before going to bed
Go to bed only when sleepy
When unable to fall asleep or go 
back to sleep within 20 to 30 min, 
leave the bedroom and return to bed 
only when sleepy again
Use the bed/bedroom for sleep and 
sexual activities only (e.g., do not 
use electronic devices, watch 
television, listen to the radio, eat, or 
read in the bed)
Get out of bed at the same time 
every morning
Avoid napping during the day

Sleep restriction Restrict the amount of time spent in 
bed to the actual total sleep time 
(based on past week sleep diary)
Time in bed is progressively 
increased (by 20 to 30 min) as sleep 
efficiency improves and exceeds 
85%

Cognitive 
restructuring

Identification of dysfunctional 
thoughts and beliefs about sleep 
difficulties and their consequences
Challenge their validity (by using 
Socratic questioning such as: “what 
is the evidence that supports this 
idea? Is there an alternative 
explanation?”)
Reframe dysfunctional cognitions 
into more adaptive substitutes
Generalize the use of cognitive 
restructuring to other thoughts and 
worries provoking arousal at night 
and that might interfere with sleep

Sleep hygiene Review of the effects of 
environmental (e.g., bedroom 
temperature) and lifestyle factors 
(e.g., caffeine, exercise) on sleep
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to ensure the sustainment of therapeutic gains in 
the long term. More precisely, high-risk situa-
tions that are likely to precipitate an insomnia 
relapse in the future are identified and a plan of 
action is designed.

Efficacy The efficacy of CBT-I is well established 
both for primary and comorbid insomnia [136, 
137]. In cancer patients, a meta-analysis of the 
available evidence up until 2014, including eight 
studies and 752 participants, reported significant 
improvements associated with CBT-I, with 
medium to large effect sizes relative to controls for 
SE (+15.5%; effect size: d = 0.53), SOL (−22 min; 
d = 0.43), WASO (−30 min; d = 0.41), and self-
reported insomnia severity (a 8-point reduction; 
d = 0.77) [138]. Of note, these post- treatment ben-
eficial effects were well sustained 6 months later.

Accessibility in Cancer Care and Acceptability/
Efficacy of Alternative Formats of CBT-I Despite 
the important needs, access to professionally 
administered CBT-I in cancer care is highly limited. 
Indeed, there are very few psychosocial oncology 
professionals formally trained to administer CBT-
I.  Self-administered treatments, particularly web-
based interventions, have gained in popularity in 
recent years as a way to increase patients’ access to 
this treatment. These approaches represent interest-
ing alternatives to standard face-to-face psychologi-
cal interventions, and several clinical trials support 
their efficacy in primary insomnia [139, 140]. 
Concerning specifically the web-based interven-
tions, several programs have been developed (e.g., 
SHUTi, sleepio) and empirically tested among the 
general population [141, 142] and may represent 
useful tools for cancer patients as well. But, evi-
dence for their efficacy in insomnia comorbid with 
cancer is scarce. One small-scale RCT conducted in 
28 cancer survivors with insomnia revealed that 
patients assigned to a web-based CBT-I had signifi-
cantly greater sleep improvements at post-treatment 
than control participants [143]. However, large-
scale studies are needed to verify whether treatment 
effects of such self- administered programs are of a 
similar magnitude than those obtained in more stan-
dard face-to-face CBT-I.

Following a small-scale study which provided 
encouraging results [144], we conducted an RCT 

among 242 breast cancer patients comparing the 
efficacy of a video-based CBT-I to a profession-
ally-administered CBT-I and a control (no treat-
ment) condition [145, 146] The self-administered 
intervention was found to produce superior 
effects as compared to the control condition on 
several sleep parameters (including ISI and SE 
assessed with a SD), but the professionally 
administered CBT-I led to significantly larger 
effects than the video-based intervention on 
insomnia severity (ISI) and other outcomes (e.g., 
depression). Moreover, the remission rate of 
insomnia at post-treatment was significantly 
greater among participants who received the pro-
fessionally administered intervention (ISI score 
lower than 8: 71.3% vs. 44.3% for the self-
administered intervention). However, treatment 
gains were well sustained up to 12 months post-
intervention in both treatment groups [146]. 
Overall, results of this study are consistent with 
findings of a meta-analysis indicating smaller 
treatment effects for self-help interventions for 
insomnia in general, as compared to face-to-face 
therapy [139]. However, self-administered 
CBT-I can be sufficient for many patients and 
constitutes an acceptable alternative when pro-
fessionally administered CBT-I is not available, 
which is the case in many clinical settings, or as 
a first step of a stepped care model.

Moderators of Treatment Effects Despite the 
large number of RCTs conducted on the efficacy 
of CBT-I, very few studies have specifically 
investigated predictors of treatment outcomes. 
Thus, it is still unclear for whom and under what 
circumstances CBT-I is the most beneficial. This 
is important in order to be able to better orient the 
provision of care (e.g., offering a face-to-face 
intervention from the outset to patients who are 
less likely to benefit from a self-administered 
treatment) and thus, to maximize the cost- 
effectiveness of the intervention.

In a secondary analysis of the above-described 
RCT comparing face-to-face vs. self- administered 
CBT-I, we investigated the moderators of the 
video-based intervention received by 81 breast 
cancer patients with insomnia [147]. Results 
showed that patients with a more advanced disease 
(and thus presumably with more disruptive cancer 
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symptoms) were less likely to show improvements 
on insomnia severity (ISI) and subjectively 
assessed SE following the intervention. Remission 
of insomnia following the self- help treatment was 
more likely among those with a higher income, 
and those using antidepressants, which may be 
explained by a better management of depressive 
symptoms and hot flashes with medication. 
However, when using a multivariate binary classi-
fication tree analysis, the best and unique predictor 
of insomnia remission was having a less severe 
baseline ISI score. These data suggest that patients 
with more severe insomnia would derive greater 
benefits from a more intensive intervention from 
the start, such as a face-to- face treatment.

More research is needed on moderators of 
CBT-I effects in particular in the context of self- 
administered formats. Other possible moderators 
that might need to be taken into account in treat-
ment selection and that should be examined 
include health literacy (i.e., the basic set of skills 
to seek, understand, and use health information) 
and self-efficacy.

Stepped Care Model: The Ideal Approach to 
Make CBT-I More Accessible to Cancer 
Patients A stepped care approach represents a 
cost-effective strategy to increase patients’ access 
to CBT-I [148]. In such an approach, a self- 
administered intervention generally constitutes 
the entry level, except for those not expected to 
sufficiently benefit from this format (e.g., more 
severe insomnia). Then, patients who go into 
remission following such minimal treatment 
receive no further intervention, while others “step 
up” to a more intense form, such as profession-
ally administered sessions [149]. Consequently, 
resource allocation in therapy is maximized and 
treatment costs are significantly reduced [150].

This approach appears especially valuable in 
the cancer context where the needs for insomnia 
treatment are high, while the resources are limited. 
However, its utility and cost-effectiveness have yet 
to be documented before it is integrated in routine 
care. To that end, we are currently conducting an 
RCT comparing the efficacy and cost-effective-
ness of a stepped care approach, integrating a web-
based intervention (www.insomnet.com), with a 

standard face-to- face CBT-I in patients with vari-
ous cancer types.

13.6.4  Other Non-pharmacological 
Interventions

Other non-pharmacological treatments have been 
tested for improving the sleep of cancer patients. 
Of these, physical exercise and mindfulness- based 
interventions have received the most attention.

Mindfulness-based Stress Reduction Early, 
uncontrolled studies conducted on the effect of 
mindfulness-based stress reduction (MBSR) on 
sleep showed promising results in cancer patients 
[151, 152]. However, more recent RCTs revealed 
more mitigated results, showing either no effect 
on subjective sleep estimates [153], or no long-
term sustainment of therapeutic gains 12 months 
later [154], when compared with a control condi-
tion. Using a non-inferiority research design, 
Garland et al. [155] compared an 8-session CBT-I 
to a mindfulness-based cancer recovery interven-
tion (MBCR, an adaptation of MBSR) among 
111 patients with various types of cancer. MBCR 
led to a significantly inferior reduction of insom-
nia severity at post treatment, but became non-
inferior to CBT-I at the 3-month follow-up. This 
suggests that CBT-I is associated with faster 
improvements and we concur with the authors’ 
conclusion that CBT-I should still be considered 
the treatment of choice for improving cancer-
related insomnia.

Exercise Given the well-recognized positive 
effects of physical exercise on quality of life of 
cancer patients [156, 157], significant beneficial 
effects on sleep might be expected as well. A 
recent systematic review and meta-analysis of 
21 clinical trials, including 17 RCTs, examined 
the effect of exercise interventions on the sleep 
of cancer patients [158]. Although about half of 
the studies (48%) concluded to a favourable 
effect of exercise, the meta-analysis showed no 
significant effect on sleep variables, either 
assessed subjectively or objectively. However, 
most of these studies assessed sleep as a second-
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ary outcome, and the presence of clinical insom-
nia was typically not a prerequisite to participate. 
On the one hand, the lack of significant treat-
ment effects may therefore be due to floor 
effects (e.g., more difficult to improve sleep of 
good sleepers). On the other hand, it is unclear 
whether physical exercise interventions are 
potent enough to efficaciously treat cancer indi-
viduals with clinical insomnia. Comparative 
studies with CBT-I are especially needed to 
determine whether physical exercise interven-
tions represent a valuable alternative to treat 
these patients.

13.6.5  Prevention

The ultimate way to decrease the burden of 
insomnia in cancer care would be to use preven-
tive approaches. In addition to making it possible 
to avoid the consequences of insomnia on the 
patient and society, prevention would have the 
advantage of being less costly. However, research 
assessing the feasibility and effectiveness of 
sleep promotion or prevention of insomnia in 
clinical milieus are still in their infancy.

Berger and her colleagues developed the 
Individualized Sleep Promotion Plan (ISPP), an 
adaptation of CBT-I, and assessed its effects in 
women undergoing chemotherapy for breast 
 cancer [159, 160]. The intent of the intervention 
was mostly to prevent insomnia symptoms from 
developing/aggravating during chemotherapy, 
although a certain proportion of patients already 
had sleep difficulties at baseline. Sleep quality 
(as evaluated with the Pittsburgh Sleep Quality 
Index) and the number of awakenings, WASO, 
and SE significantly improved immediately after 
the ISPP intervention [161]. However, no long- 
term between-groups differences were found on 
any sleep diary (and actigraphic) parameter 1 
year later [162]. Our research team has recently 
developed a preventive intervention, using CBT-I 
strategies outlined in a short booklet, specifically 
targeting breast cancer patients about to begin 
chemotherapy. A pilot study of 20 women has 
just been completed and the analysis of findings 
is underway. A major challenge of these studies is 

to interest patients in receiving an intervention 
for a problem that they don’t yet have and to 
develop a preventive program that is well 
accepted by the patients while being powerful 
enough to prevent the incidence of insomnia dur-
ing the cancer journey.

13.7  Future Directions

The significance of sleep difficulties among 
cancer patients is now well recognized and 
research has provided a better understanding of 
some cancer- related factors contributing to this 
problem. Medications have a limited efficacy 
when used on a daily and chronic basis, and 
their daily usage should be restricted to the 
management of acute insomnia and for a dura-
tion of 4–6 weeks maximum. CBT-I is recom-
mended as the first- line treatment for insomnia 
in oncology. Its accessibility, unfortunately too 
limited, could be increased by using self-admin-
istered interventions (e.g., web-based) and 
stepped care programs, but the effectiveness of 
these approaches needs to be ascertained before 
they are integrated into routine care. The effi-
cacy of other non- pharmacological interven-
tions (e.g., mindfulness, exercise) also has yet to 
be confirmed to treat cancer-related insomnia, 
as well the feasibility and usefulness of preven-
tive approaches. Referral for a sleep specialist is 
advised when there is a suspicion of a sleep dis-
order other than insomnia (e.g., obstructive 
sleep apnea) or when CBT-I is found 
ineffective.
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14.1  The Impact of Cancer 
on Patients and Partners

Despite the growing number of cancer survivors, 
a cancer diagnosis remains a life-threatening dis-
ease that can result in psychosocial, emotional, 
and physical distress even years after the medical 
treatment has ended [1]. A cancer diagnosis not 
only affects the patient but also significant others. 
There is a strong association between social sup-
port and quality of life among cancer survivors. 
Perceiving more social support from significant 
others is related to more successful coping with 
the challenges of the cancer diagnosis and 
beyond, including dealing with anxiety and 
depression, employment and financial problems 
as well as healthy lifestyle and positive attitudes 
[2]. For most cancer survivors, the spouse/partner 
emerged as the most significant source of social 
support [3]. Nevertheless, cancer can affect both 
members of the dyad and spouses/partners also 
experience psychosocial distress.

Psychological distress is common among can-
cer survivors and has been reported in 20–30% of 
cancer patients [4, 5]. The extent of psychological 
distress among survivors can range from normal 
adjustment levels to those that meet diagnostic 
criteria for mental health disorder. Approximately 
40% of cancer patients show significant distress 
[6]. While type of disease is only modestly related 
to distress, patients with pancreatic, brain, and 
lung cancer seem more likely to express distress 
[7]. Being female, poorer functional performance 
as well as more psychosocial (e.g. dealing with 
children, partner) and emotional (e.g. depression, 
fears, sadness, worry) problems emerged as 
related to distress [8]. Although most patients 
adjust well to cancer, understanding distressing 
experiences among this population is crucial 
because, when experienced, the negative psycho-
social impacts can be significant. Some common 
areas of distress experienced by many cancer sur-
vivors for example include: fear of cancer recur-
rence, increased sense of vulnerability, lowered 
sense of control, concerns about body image and 
sexuality [9].

Approximately 44% of cancer survivors 
experience anxiety, and 23% experience anxiety 
that meet criteria for a clinical disorder [10]. 
Anxiety reactions can be either time limited or 
more prolonged or intense. The prevalence of 
depression is approximately 12.5% [11] and 
associated with more frequent and longer hospi-
talizations, lower quality of life and decreased 
compliance to treatment [12]. In women with 
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breast cancer, older breast cancer survivors 
experience overall better quality of life and men-
tal health than younger women, but they tend to 
have poorer physical health and health-related 
quality of life due to comorbid conditions [13]. 
Adjustment to the disease is of great importance; 
hence survivors with poorer adjustment tend to 
have greater medical problems, poorer premor-
bid psychological adjustment, fewer economic 
resources and fewer social supports [14].

Partners report similar emotional reactions to 
a cancer diagnosis as patients (e.g., fear, shock, 
anxiety) [15], and some studies have suggested 
that partners may experience these feelings to a 
greater degree than patients [16, 17]. The preva-
lence of depression and anxiety in spouses of 
cancer patients vary between 10–53% and 
16–56%, respectively [18]. In addition to the 
shock of diagnosis, the partner may have to adjust 
to role change; interruption to daily life, financial 
worries and strain on marital and sexual satisfac-
tion. Caregivers experience numerous types of 
burden including physical, psychosocial and 
financial difficulties [19–21]. Higher risks for 
stress and burnout have been reported, with 
spouses’ emotional distress higher or as high as 
the levels reported by the patients [22, 23]. 
Moreover, caregivers can experience high levels 
of anxiety and depression, impaired sleep and 
other health-related issues [1, 2]. The responsi-
bilities associated with caregiving also can affect 
health-promoting behaviors, with less than opti-
mal levels of physical activity attributable to the 
role and its demands [3, 4].

Cancer-related problems can lead to chronic 
stress that can impact close relationships and 
may lead to dissolution. Research on marital 
strain and cancer is conflicting with some studies 
observing an association between cancer and 
relationship dissolution while others claim that 
dissolutions post-diagnosis are uncommon and 
cancer survivors are not at greater risk for divorce 
than the general population [5]. Some studies 
found gender differences in the extent to which 
specific cancer-related problems were related to 
separation. Stephens et  al. [5] demonstrated a 
higher risk of divorce or separation for women 
after cancer diagnosis. In addition, for both male 

and female cancer survivors, lower income, 
younger age (<65 years), and longer time since 
diagnosis were associated with greater odds of 
separation.

14.2  Dyadic Stress and Dyadic 
Coping

14.2.1  Cancer from a Relational 
Perspective

A relational perspective in the context of cancer 
is supported by the fact that one of the unique 
aspects of this experience is the interdependence 
of partners’ responses and coping strategies. As 
patients’ adjustment is greatly influenced by 
interpersonal closeness and the quality of their 
significant relationships, partners play an essen-
tial role in providing physical, emotional, spiri-
tual or practical support [6–9]. Similarly, patients’ 
reaction to cancer can influence the partners’ 
physical and psychological well-being [1, 10]. 
The bond between patients and their significant 
ones is particularly evident as caregivers are 
called to adjust to the impact of the diagnosis on 
the individual’s well-being, participate in the 
decision-making about cancer treatment, and 
cope with changes in occupation and family 
organization [11–16]. Although the emotional 
and social needs of informal cancer caregivers 
have been overlooked in the past [17], supportive 
partners are crucial for the psychosocial well- 
being of patients and dyads over time [10, 18–
21]. Based Berg and Upchurch’s [22] view of 
dyadic coping, Figure one outlines the broad pro-
cesses that occur when considering the impact of 
cancer on patients and their partners from a rela-
tional perspective (Fig. 14.1).

14.2.2  Quality of Life and Emotional 
Well-being

The quality of life of both partners is negatively 
impacted by the illness, with patients and part-
ners’ scoring below that of the healthy  population 
[7, 14, 23–28]. Impairments in emotional, physi-
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cal and social function have been documented in 
patients for years; partners are also at higher risk 
for worse health-related quality of life, anxiety 
and illness intrusiveness over time [1, 23, 
29, 30].

A pattern of interaction, although moderate, 
has been identified between each partners’ level 
of distress [1, 31–34], suggesting that the stress 
associated with cancer is interpersonal in nature. 
Longitudinal studies have confirmed these 
results, with association between partners’ dis-
tress and similar trajectories of functioning 
within the couple emerge [35–40]. Distress 
scores of patients and partners are not only asso-
ciated, but some studies have identified that dis-
tress is the strongest predictor of quality of life in 
both members of the dyad [32]. Hence, the cou-
ple reacts to cancer as an “emotional system”, 
with a reciprocal influence on each other’s well- 
being and interdependent emotional responses 
[7, 21, 41].

Psychological distress is an important aspect 
of risk for the couple coping with cancer, because 

of its association with negative communication, 
reduced intimacy and lower levels of emotional 
well-being [42]. Partners’ interdependence of 
quality of life has been supported also when 
depression, anxiety, physical have been investi-
gated. Graca Pereira, Figuereido, and Fincham 
[43] found that higher scores on depressive symp-
toms were observed among partners of depressed 
cancer patients. Drabe,Wittman, Zwahlen, Buchi, 
and Jenewein [44] observed that approximately 
40% of variance in female patients’ depression 
was explained by partners’ stress and coping 
resources. Low levels of functioning in general 
life domains had a spillover effect on the marital 
and sexual quality of the relationship [39]. These 
effects are maintained over long-term. For exam-
ple, Litzelman & Yabroff [45] reported that cancer 
survivors whose spouses reported depressed 
mood at diagnosis were more likely to report 
depression again 8 years later. In the same study 
better mental and physical health-related quality 
of life of partners at baseline were associated with 
a 30% reduction in survivors’ depressed mood 
risk, indicating that depression and poor health 
quality of life in partners may increase risk of 
depression for cancer patients, especially for 
women [45].

In terms of predictors or correlates of distress, 
the role of cancer-related variables, demographic 
and psychological factors has been well estab-
lished. More recently attention has shifted toward 
relational factors [46]. Poor conflict resolution 
skills, pre-illness marital dissatisfaction, lower 
quality of family functioning, higher conflict 
rate, low social support, and different perceptions 
and expectations about the disease are associated 
with worse psychological well-being for both 
partners, and higher physical symptoms in the 
patient [30, 47, 48]. Relationship quality was also 
predictive of better quality of life in partners of 
women with breast cancer, while higher mental 
functioning of the patient was significantly asso-
ciated with greater physical and mental well- 
being in the spouse [23]. Improvements in 
distress outcomes may require more specific 
attention to relationship issues between cancer 
survivors and their partners.

Patient appraisal of 
cancer threat

Partner appraisal of 
cancer threat

Patient coping 
strategies

Partner coping 
strategies

Patient adjustment to 
cancer

Partner adjustment 
to cancer

Fig. 14.1 Relational processes involved in appraisal, 
coping, and adjustment to cancer for patients and their 
partners. (Adapted from Berg and Upchurch [22])
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14.2.3  Communication

Cancer significantly changes the communication 
patterns of the dyad, with potentially detrimental 
effects such as marital dissolution, reduced satis-
faction and lack of social support [49–51]. 
Mutual constructive communication, self- 
disclosure and more frequent “relationship-talk” 
have been consistently associated with higher 
levels of social support, quality of life, better psy-
chological adjustment and relationship function-
ing for both cancer patients and partners [42, 
49–55]. Sharing feelings and concerns has a pro-
tective effect on the psychological well-being of 
cancer patients even when they are experiencing 
multiple physical symptoms [42, 56, 57].

Differences in communication outcomes also 
need to be considered in patients and partners. 
Over time greater levels of communication about 
the couple relationship were associated with less 
distress for the partner [49]. However, it must be 
emphasized that disclosure of thoughts and feel-
ings can be harmful under certain circumstances. 
For example, contrasting communication styles 
between two partners, like demand-withdraw 
communication (i.e., one person demands dis-
cussion/change, the other withdraws from dis-
cussion) or mutual avoidance (i.e., where 
partners avoid particular topics), have been asso-
ciated with higher levels of distress, depression, 
anxiety, and lower relationship satisfaction [58, 
61]. Moreover, there is research that suggests 
that not only does emotional disclosure not 
reduce depressive symptoms; it can lead to 
increases in depression symptoms, when part-
ners were not adequately prepared to discuss one 
another’s emotions regarding cancer [61, 62].

14.2.4  Sexuality and Intimacy

A growing body of evidence has established that 
cancer dramatically impacts sexual functioning 
of patients and partners. Data show that approxi-
mately half of all patients will encounter a sexual 
problem during their experience with cancer 

[63]. Changes in sexual frequency and sexual sat-
isfaction in women with breast cancer have been 
associated with physical consequences of cancer 
treatment, psychological factors, body image 
concerns and relationship characteristics [64–
67]. For women, common physical sexual issues 
include decreased libido, decreased lubrication, 
and pain [68]. Additionally, breast cancer survi-
vors have reported dissatisfaction with body 
image post-reconstruction as well as being sur-
prised by changes in breast and nipple sensitivity 
[69]. For men with prostate cancer, common 
physical issues can include decreased libido, 
erectile dysfunction, as well as hot flushes, 
fatigue and breast swelling [70–72]. Sex specific 
difficulties are often associated with isolation, 
anxiety, depression and sense of inadequacy [73–
76]. Furthermore, for women with colon or rectal 
cancers who already present personality traits 
characterized by high levels of anxiety, this per-
sonality characteristic represents an independent 
predictor of worse quality of sexual life, sexual 
functioning and sexual enjoyment while coping 
with cancer [77].

The impact of the disease on the partner is also 
considerable [78, 79]: fear of initiating sex and 
difficulties re-building a sense of normalcy in the 
sexual relationship with the patient have been 
reported [80, 81]. The dynamics of the caregiving 
relationship often interfere with the couple’s inti-
mate relationship: as the male partner is often 
providing physical care for the female patient, it 
becomes challenging to consider the woman as a 
sexual partner [75, 82, 83]. The presence of sex-
ual dysfunctions has been associated with poorer 
psychological adjustment in gynaecological can-
cers [84], and worse quality of life and increased 
risks of depression in partners in the context of 
breast cancer [27]. In a more recent study, 
Moreira and Canavarro [66] confirmed the pres-
ence of impaired psychological adjustment of 
partners of women with breast cancer. However, 
the authors also highlighted that greater levels of 
intimacy were associated with reduced depres-
sion and greater quality of life for both members 
of the couple.
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Previous research has observed that despite a 
desire to understand and improve sexual func-
tioning in the context of cancer, both male and 
females, and patients and partners, are somewhat 
reluctant to discuss these issues with their medi-
cal team [85, 86], and are thus unlikely to initiate 
conversations about their concerns [87]. 
Moreover, clinician barriers include limited train-
ing and confidence discussing sexuality and a 
fear of offending or upsetting patients and 
spouses if they initiate these discussions [88, 89]. 
To address these barriers, Bober and colleagues 
[90] suggest clinicians adopt a staged approach 
based around consensus guidelines checklist [91] 
and application of the 5As model [92]: Ask, 
Advise, Assess, Assist, Arrange follow-up. 
Increasing the skills of clinicians to initiate and 
facilitate conversations regarding sexuality and 
validate patient and partner concerns is essential 
for improving sexuality outcomes in cancer 
survivors.

14.3  Dyadic Coping and its Role 
for Individual and Relational 
Outcomes

A significant association between coping styles, 
partners’ well-being and marital satisfaction has 
been extensively confirmed in the literature 
across populations and disciplines [40, 62, 93]. 
The process of adaptation to the illness is com-
plex and affects both members of the couple [40, 
52, 62, 94–97]. From several contributions, it 
clearly emerges that the ability of the couple to 
share this experience leads to enhanced couple 
functioning [96, 98]. While traditional models of 
stress and coping have concentrated on the indi-
vidual, in the last 20 years a new attention towards 
interpersonal aspects of coping has emerged [40, 
62, 93, 98–101]. As a consequence, different the-
oretical frameworks have emerged with the goal 
of understanding how coping develops within the 
context of significant relationships [93, 102]. 
Couples’ coping research and practice no longer 
just focuses on the individual or separate per-
spectives of the two partners, but considers the 

dyadic processes involving the partners’ mutual 
influence [103].

The literature supports the idea that dyadic 
coping should be conceptualized as a process 
shaped by the context of close relationships  
[104–106]. It is described as “the interplay 
between the stress signals of one partner and the 
coping reactions of the other, a genuine act of 
shared coping” [105, p. 4]. Dyadic coping contrib-
utes to a sense of we-ness and promotes the con-
joint creation of strategies to respond to the 
stressful event [98, 103, 107]. It is described as 
circular and bi-directional process, with both part-
ners equally involved providing and receiving sup-
port from each other while engaging in joint 
problem-solving activities and shared emotion 
regulation [100, 103].

The relationship between dyadic coping and 
marital functioning, better psychological and physi-
cal well-being, and lower stress has been established 
across different populations and couples coping with 
a variety of stressors (chronic illnesses, depression, 
anxiety, anger and verbal aggression) [25, 100, 103, 
108–113]. When considering the stress of a cancer 
diagnosis, the ability of the couple to face the illness 
as a “we-disease” contributes to higher relationship 
quality and cohesion [39, 108, 114, 115]. Similarly, 
relationship maintenance behaviors, social support 
exchanges, mutual constructive communication and 
joint dyadic coping have been associated with better 
relationship functioning and quality of life [52, 56, 
59–61, 116–118].

Several models of dyadic coping have been 
developed [40, 62, 99, 119–123]. Although they 
all share the same view of dyadic coping as a pro-
cess through which partners cope with the stress 
they encounter in their life as a couple, each 
offers unique insight on what dyadic coping is 
and how it is associated with relational and indi-
vidual outcomes [9, 39, 62, 93, 122]. A lack of 
consensus in the conceptualization and assess-
ment of dyadic coping confirms the complexity 
of the study of human relations during a time of 
crisis, such as a health condition. An ongoing 
critical reflection on dyadic coping is crucial to 
completely understand the relationship between 
stress and health [40, 100, 102].
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14.4  General Theoretical 
Frameworks of Dyadic 
Coping Relevant to Cancer 
Survivorship

14.4.1  Relational-Focused Coping

“Relational-focused coping” emphasizes the 
cognitive and behavioral efforts to maintain and 
protect social relationships while coping with 
stressful events [100, 124] and emphasizes two 
categories of relationship-focused coping: active 
engagement and protective buffering [125]. 
Active engagement refers to the active involve-
ment of one partner in discussion, constructive 
problem-solving and attention to feelings [126]. 
Protective buffering describes the behavior of a 
partner that hides concerns, denies worries and 
tries to avoid disagreement with the other [125]. 
Greater active engagement is associated with 
reduced psychological distress, greater self- 
efficacy, and greater relationship functioning 
[127, 128]. In contrast, protective buffering has 
been linked to negative relational and psychoso-
cial outcomes [53, 125, 127, 128].

14.4.2  Congruence Model

Congruence can involve similar or complemen-
tary coping styles: both partners can use emo-
tional or problem-solving coping, while partners 
may use a more emotional coping style in 
response to the problem-solving approach of the 
other spouse [100, 106]. This is not to say dis-
similar coping styles are not congruent. In fact, 
dissimilar styles can be effective as they can pro-
vide a broader “coping repertoire” to the couple 
[100]. For example, a patient with prostate cancer 
might withdraw from discussion about the cancer 
or their needs (e.g., emotion-focused coping), 
their partner might gather relevant information 
about prostate cancer treatments and also pro-
vides them to the patient to read in their own 
time. Non-congruent strategies, on the contrary, 
occur when the partners’ strategies are aimed at 
“cancelling each other out” [93, p.8] and are 
associated with worse psychosocial outcomes 

[62, 118, 129–131]. For example, where a patient 
with prostate cancer withdraws from discussion 
and their partner pushes the partner to discuss 
their feelings.

14.4.3  Systemic-Transactional Model

Bodenmann’s” Systemic-Transactional Model” 
distinguishes individual coping efforts, where 
stress is managed independently, from dyadic 
coping processes in which both partners are 
involved [103, 104, 132]. An individual’s 
appraisal is communicated to the partner, whom 
then interprets and decodes the partner’s stress 
signals and responds with a form of dyadic cop-
ing [103]. Negative and positive forms of dyadic 
coping have been distinguished, resulting from 
different situations occurring in their lives, indi-
vidual and dyadic appraisal, and partners’ com-
petences [93, 103].

Supportive (e.g., listening empathetically to 
ones’ fears) and delegated (e.g., take over certain 
household chores to reduce burden on other) 
dyadic coping exemplify positive and adaptive 
dyadic coping styles, while negative dyadic cop-
ing is classified in hostile (e.g., using sarcasm in 
response to partner’s fears), ambivalent (e.g., 
unwillingly listening to patient’s fears) and 
superficial (e.g., discussing concerns with mini-
mal emotional input) [93, 103, 104]. Positive 
dyadic coping has been associated with greater 
positive adjustment to metastatic breast cancer 
[108] and prostate cancer [133] for patients and 
their partners. Negative dyadic coping was asso-
ciated with higher levels of distress and reduced 
levels of adjustment to metastatic breast cancer 
by patients and their partners [108], and decreased 
relationship satisfaction among patients with 
prostate caner and their partners [133].

14.4.4  Relational-Cultural Model

The “Relational-Cultural Model” of dyadic cop-
ing [98] describes how appraisals and responses 
are shaped by existing relational characteristics. 
Within this framework, two different patterns of 
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relational coping have been defined: mutual 
responsiveness and disengaged avoidance [98, 
134]. Couples characterized by mutual respon-
siveness appraise the stress of cancer as affecting 
both members of the couple and they initiate a 
stress communication process that leads to mutu-
ally coordinated coping behaviors [98, 134]. In 
contrast, a disengaged avoidant pattern of coping 
is characterized by the persistent appraisal of 
cancer as an individual stressor, and partners’ 
communication lacks expression of emotions and 
feelings. Hence, at least one partner copes by 
avoiding or denying the effect of cancer or the 
coping strategies are limited to problem-solving, 
with a cascade effect on other significant rela-
tionships. The outcome is that partners cannot 
find any benefit from the experience [98, 122, 
134].

14.4.5  Relationship-Intimacy Model

“The Relationship Intimacy Model of Couple 
Psychosocial Adaptation to Cancer” [135] identi-
fies intimacy as the prime mechanism that 
enhances or compromises couples’ adjustment to 
stressors [135]. Relationship-enhancing behav-
iors include mutual self-disclosure (e.g., how 
couples discuss feelings associated with cancer), 
partner responsiveness (e.g. the partner under-
stands the individual’s thoughts and feelings), 
and relationship engagement (e.g. acknowledg-
ing impact of cancer both on individual and the 
relationship; engaging in behaviors that enhance 
the relationship). Relationship-compromising 
behaviors include avoidance, criticism and 
demand-withdraw communication (e.g., forcing 
a partner to discuss cancer-related problems; 
other member of the dyad withdraws). Greater 
levels of relationship intimacy and low psycho-
logical distress were observed when using mutual 
constructive communication in couples coping 
with prostate cancer [136]. Spousal disclosure 
and perceived support have been associated with 
greater intimacy and well-being among patients 
with breast, head and neck, or lung cancer and 
their partners [58, 137]. In contrast, increased 
psychological distress has been associated with 

patient-demand and partner-withdraw communi-
cation patterns [58, 137].

14.4.6  Developmental-Contextual 
Model

Berg and Upchurch [22] suggested that dyadic 
coping changes across the life-span and is influ-
enced by historical and current events. Changes 
in appraisal and coping efforts take place over the 
trajectory of chronic illness [22, 100], with older 
couples tending to show greater mutuality and 
less maladaptive coping than younger couples 
[138–141]. Berg and Upchurch [22] described 
three dyadic coping processes: collaborative cop-
ing, uninvolved coping, and control coping. 
Collaborative coping refers to partners’ equal 
involvement in shared decision-making [142] 
and has been found to be associated with positive 
mood for patients coping with prostate cancer 
and their partners [143]. Uninvolvement is char-
acterized by the enactment of individual coping 
strategies in which partners act on their own. 
Control coping describes behaviors characterized 
by over- involvement or behavioral control [142, 
143], such as a partner taking the lead in clinical 
consultations, while the patient feels they have 
little to no input (Table 14.1).

14.5  Implications for Clinical 
Practice

The last 10 years has seen a significant increase in 
research output in the context of the adjustment, 
survivorship and intervention of patients and their 
partners to cancer. Several couple-based interven-
tions with cancer survivors and their partners have 
been introduced with the goal to promote relation-
ship functioning and reduce distress. Scott and 
Kayser [9] and Baik and Adams [144] conducted 
systematic reviews of psychosocial interventions 
on cancer survivors and partners evaluated 
through RCT and quasi-experimental studies, 
indicated  improvements in sexual adjustment [9]. 
Similar findings have been reported in middle-
aged and older adult couples [144]. Other works 
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have investigated the efficacy of couple-based 
interventions overall and for specific cancer types 
on psychological distress, quality of life, and 
communication within couples [145, 146].

The perspective that problems in coping may 
arise because of some problem in a relationship a 
patient is involved in has several implications. 
First, it is essential that health care professionals 
are aware and acknowledge that a unique sources 
or stress can be exacerbated or maintained by a 
interdependence among coping with the disease 
and influence of a partner [38, 144]. Second, it 
suggests a need to identify patients and partners 
at risk of ongoing distress [134]. Despite a sig-
nificant push to integrate routine screening of 
[147], the relationship between screening for dis-
tress among patients and partners and improve-
ments in psychosocial outcomes is unclear. 
Carlson and colleagues found that breast and 
lung cancer patients who meet threshold for dis-
tress and were referred to psychosocial services 
were less likely to have high distress at follow-up 
than those that received minimal screening with 
referral [148]. Fielding and Lam [149] suggest 
that attempts to screen all patients for distress 
will yield a significant number of false-positives, 
potentially resulting in provision of clinical ser-
vices for people who do not need them, increas-
ing clinical and financial burden on health 
services [150]. A more personalized and nuanced 
approach to identification of distress among 
patients and partners by clinicians involved in 
routine care has been suggested as a more cost- 
effective alternative in the long-run [151, 152].

There is research that also suggests that many 
patients that are screened and identified as being 
distressed do not receive appropriate psychoso-
cial care [153]. Moreover, rates of self-reported 
need for structured psychosocial care have been 
observed as ranging from 20% to 66% for patients 
with breast, prostate, hematologic, and gastroin-
testinal cancer [154, 155], and approximately 
25% for partners of patients with breast, lung, 
hematologic, and gastrointestinal cancer [156, 
157]. Ellis and colleagues [158] identified greater 
depressive symptoms, being unmarried, and 
younger age as being significant predictors of 
acceptance of psychosocial support referral 

among patients with lung and gastrointestinal 
cancer.

This is consistent with a study undertaken by 
Merckaert and colleagues, who observed predic-
tors of acceptance of psychosocial support among 
partners of patients with breast, hematologic, and 
gastrointestinal cancer included being younger 
age, increased distress, and being partners with a 
patient who also desired psychosocial support. 
Taken together, these data suggest screening 
alone is insufficient for identifying, referring and 
treating patients and partners who are distressed. 
Several strategies have been proposed to enhance 
the impact of psychosocial distress screening for 
patients and partners within routine care, includ-
ing psychoeducation about the impact of distress 
and the cancer journey with screening results 
[157, 159], and training clinicians to engage 
meaningfully with patients and partners about 
emotional issues in the context of cancer [153]. 
There is some qualitative evidence to suggest that 
addressing the emotional needs of partners within 
routine care falls outside the role of oncology cli-
nicians [160]. Table 14.2 outlines a five-step pro-
cess recommended by the American Psychosocial 
Oncology Society [161] to improve screening, 
referral and follow-up of patients at risk of being 
impacted by increased psychosocial distress 
resulting from their experience with cancer. 
These recommendations have been amended in 
Table 14.2 to included consideration for the dis-
tress of partners. These steps can be thought of as 
minimum requirements when considering how 
clinicians or clinical services might consider 
implementing psychosocial screening. They 
should not be considered as “one size fits all” 
approach to how best to support people experi-
encing distress in the context of cancer.

14.5.1  Counseling for Cancer 
Survivors and Partners

Greater acknowledgement of the interdepen-
dence of patients and partner responses to cancer 
has been reflected by notable growth in research 
in interventions being designed, implemented 
and evaluated that target both the patient and 
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their partner [145, 146]. A number of meta- 
analyses have been undertaken demonstrating 
moderate effects of psychosocial interventions 
for those with cancer on a range of outcomes, 
including anxiety, depression, and quality of life 
[164–170]. Partners of people with cancer often 
describe similar reactions to a cancer diagnosis, 
including shock [171–173], distress [173–175], 
anxiety [171, 172, 176], depression [171, 172, 
176], fear and uncertainty [134, 171, 172], and 
denial [171].

Moreover, since evidence exits that indicts 
that partner or caregiver anxiety may be associ-
ated with patient anxiety, and may influence other 
illness adjustment outcomes including depres-
sion, fatigue, and symptom management [176] it 
is logical to consider these relationships in the 
development and implementation of various 
intervention approaches. However, interventions 
directed solely at partners or caregivers have 
been shown to have low to moderate effects on 
anxiety, sexuality, and relationship satisfaction 
[177–179]. Given the prevalence of psychologi-
cal distress among patients and their partners 
there has been a modest but increasing trend 
towards interventions that improve adjustment 
for both patients and partners (“couple-based” 
interventions) following a cancer diagnosis and 
treatment. Aside from the benefits to patients’ 
and partners’ psychological and physical well- 

being [144, 164, 180], there are also significant 
health care cost-benefits for intervening with dis-
tressed individuals [181–183]. There have been 
several meta-analyses and reviews of psychoso-
cial interventions designed for patients diagnosed 
with cancer and their partners [164–170, 177–
180, 184–187].

Overall, interventions designed for couples 
also show small to moderate effect sizes on a 
number of outcomes, most notably relationship- 
based outcomes (e.g., relationship satisfaction), 
psychological outcomes (e.g., anxiety, depres-
sion), and communication within couples [145, 
146]. A systematic review undertaken by Regan 
and colleagues explored the impact of couple- 
based interventions across a number of common 
clinical outcomes. Nine of 18 studies that 
assessed psychological distress (conceptualized 
as including anxiety, worry, agitation, depres-
sion, sadness, mood disturbance) as an outcome, 
only six of 18 studies that assessed this for 
patients reported significant improvements com-
pared to treatment at the final follow-up point of 
the intervention [188–193]. For partners, only 
two studies reported significant improvements 
compared to treatment as usual at final follow-up 
[188, 189].

On sexuality outcomes, two of five studies 
that assessed self reported outcomes reported 
significant improvements at final follow-up for 

Table 14.2 Possible adaptation of APOS process for including partners in screening activities

Step 1: Screening Step 2: Evaluating Step 3: Referring Step 4: Following-up

Step 5: Documenting 
& quality 
improvement

Initial screener for 
patients and partners: 
National 
Comprehensive 
Cancer Network-
Distress Thermometer 
(NCCN-DT)

NCCN-DT Cut-off 
scores ≥4 [162], 
administer more 
in-depth evaluation.
Administration of 
more in-depth 
psychometric 
measure e.g., 
Personal Health 
Questionnaire-9 
(PHQ-9; [163])

Patients or partners 
with moderate levels 
of distress should be 
considered for referral 
to mental health 
services, social work, 
chaplaincy within 1–3 
days [148].
Discuss this with 
persons first, educate 
on role of these 
services, and ensure 
additional support 
wanted at time before 
referring.

Primary care team 
should follow-up 
with persons who 
have been referred, in 
a timely fashion.
Monitor those who 
have declined referral 
wherever possible.
Keep patients and 
partners or family 
caregivers ‘in the 
loop’ regarding 
available services.

Document all 
instances of screening 
and referral, include 
partner screening 
with patient screening 
if appropriate.
Identify areas for 
improvement in 
screening, referral 
and follow-up 
processes. Seek 
feedback from 
patients and partners.
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patients compared to controls [191, 193], and 
only one study reported improvements for part-
ners [191]. On relationship functioning (i.e., 
satisfaction with relationship; perceived quality 
of the relationship), four of nine studies reported 
significant improvements compared to controls 
at final follow-up for patients and partners 
[189–191, 194]. On measures of communica-
tion, two of five studies reported improvements 
for patients immediately after the intervention 
had finished [193, 195], and one study reported 
improvements for partners at 3-month follow-up 
[195]. Coping strategies improved in two of five 
studies for both patients and partners at the final 
follow-up point [193, 196]. Despite consistent 
evidence for the role of interpersonal factors on 
various outcomes in cancer survivors it appears 
that at this time only moderate success across a 
range of psychosocial outcomes, are currently 
achieved following delivery of couple-based 
interventions.

14.5.2  Why has it Been So Difficult 
to Initiate Couples Counseling 
in Cancer Survivors?

Studies exploring patients’ and partners’ per-
spectives regarding psychosocial care provision 
in general indicate that partners are generally 
less satisfied than patients with the care received 
[197–200]. Partners’ dissatisfaction relates to a 
view that they are often left feeling unsure or 
confused regarding cancer treatment, particu-
larly regarding the physical and emotional side 
effects of the treatment, [198–200]. Partners’ 
also tend to report a lack of sensitivity and under-
standing regarding the breadth of patients’ and 
partners’ psychosocial issues (i.e., beyond emo-
tional impacts) [197, 200], and a lack of clear 
support pathways for themselves and other fam-
ily members [197–199]. Given partners of 
patients and family members are most often key 
caregivers for patients [201], and often report 
greater levels of unmet needs [201, 202], and 
anxiety [203, 204] than patients.

Several studies have shown that health care 
providers (HCPs) attitudes toward psychosocial 
care for patients and partners with cancer are a 
salient barrier [197, 205–210]. Despite the push 
from many international clinical practices guide-
lines encouraging HCPs to use specific distress 
screening tools [175, 211], HCPs have reported 
inconsistent views regarding the importance, fea-
sibility, and effectiveness of identifying and 
addressing psychosocial issues [205, 207, 209] 
and who should provide psychosocial support 
[206]. Discrepancies also exist between HCPs 
and couples [207, 208, 212, 213]. For example, 
compared to patients and partners, HCPs under-
estimate couples’ psychosocial needs [207], 
communication and spirituality needs [213], sex-
uality needs [212], and patients’ ability to man-
age the stress of cancer [208].

Consistent with previous research [214, 215], 
both patients and partners report that they were 
more likely to accept or seek out some type of 
psychosocial support when the recommendation 
was made by an oncologist or surgeon rather than 
some other health care professional. The support 
of a HCP when problems within the dyad are 
present is very important. As the reviews indicate 
there is some support for the effectiveness of these 
interventions. There is no reason for lack of refer-
ral if a risk-based evaluation indicates problems 
within the dyad that seems to be interfering with 
long term adaptation or high levels of distress.

14.6  Future Directions

The emergence of a dyadic view of the stress can-
cer survivors and their partners experience as a 
result of their encounter with a life threatening 
illness and the resulting joint coping efforts 
required has been transformative for researchers 
interested in the study of close relationships and 
coping in the context of health. This effort pro-
vides a unique shift in the focus of attention from 
the individual patient to the dyad. Despite the 
advances made in the last decade due to new 
methodologies and novel frameworks as it related 
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the cancer patient, survivor and dyad, significant 
work remains translating these finding into highly 
effective interventions delivered to survivors and 
partners where appropriate.

Future work needs to be aimed at increased 
understanding at a deeper or mechanistic level of 
the role of dyadic coping on outcomes of many 
types of chronic illnesses over the life-span [100]. 
We need to expand our ability to integrate multi-
ple levels of dyadic relationship analysis at some 
minimal skill level in the daily practice of cancer 
survivor care. While current knowledge in this 
area is based on existing research of mostly het-
erosexual, middle-aged, Caucasian participants 
from Western industrialized countries [39] there 
has been some recent explorations of couples cop-
ing with stress from a cross-cultural perspective 
[216] and within same-sex relationships [217].

Similar work should be conducted to provide 
culture and norm specific information related to 
cancer. Kayser and colleagues [218] illustrate 
such a possibility in their research comparing 
couples coping with breast cancer from USA, 
India and China. Research regarding the psycho-
social impact of cancer among same-sex couples 
is limited. Research by Aizer and colleagues sug-
gests intimate relationships might be associated 
with increased survivorship in heterosexual rela-
tionships by way of access to better healthcare 
among married patients, decreased psychological 
distress and better adherence to treatment com-
pared to unmarried patients [219]. Research 
among breast cancer patients with a same-sex 
partner suggests an association between disclo-
sure of orientation and decreased psychological 
distress [220]. These data indicate that there are 
possible differences between the experience of 
heterosexual and same-sex couples when it 
comes to their experience and receipt of cancer 
care. Future research regarding intimate relation-
ships within the cancer survivorship context 
should aim to be more inclusive of same-sex 
relationships.

While evidence exists for a low-moderate 
effect for couple-based interventions for cancer 
survivors, on communication, sexuality, and 
quality of life [39, 145], approaches need to be 
made more robust. Additional research is needed 

to understand which couples benefit more from 
this form of intervention, what is the optimal for-
mat and length for its delivery, and its cost- 
effectiveness [40]. There is still the need to better 
understand how these interventions should be 
delivered, including identification of effective 
components of these approaches, when to imple-
ment in the cancer experience and what dimen-
sions of interactions should be targeted [145, 
146]. Direct translation of interactional processes 
observed within couples facing health crises may 
provide information to better tailor intervention 
to help modify these processes again in the con-
text of a health challenge. Similarly, it will be 
important to investigate the role of possible mod-
erators of treatment efficacy (i.e. treatment, stage 
of the disease, length of relationship, gender, cul-
ture, and attachment style), the use of new media 
and the clear identification of the ultimate goal of 
the intervention [221].

Despite the modest outcomes related to the 
use of interpersonal based interventions [62, 82, 
145, 146] at present, the evidence highlights the 
importance of interpersonal influences on out-
comes related to cancer survivorship, suggest 
that more translational research aimed at eluci-
dating the role of interpersonal factors on specific 
outcomes and interventions to modify these pro-
cesses in patients and their partners is justified. 
As this chapter indicates, there is currently an 
abundance of theory but modest evidence for the 
potential role of interventions directed at modify-
ing interpersonal factors.

14.7  Conclusion

Despite ongoing efforts to improve communica-
tion skills in all facets of oncology [222], address-
ing the patient-partner role in achieving optimal 
outcomes can be complex and multi-faceted. 
Greater clarity regarding the common barriers 
and delineating specific elements of interactions 
that underlies problems that patients and partners 
face at an individual, dyadic, and systems level 
has the potential to improve patient care. While 
interventions to help patients and partners more 
effectively cope with the challenges of living fol-
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lowing diagnosis and treatment of cancer demon-
strate a modest degree of efficacy across a range 
of outcomes, the effectiveness of these approaches 
need to be more consistent and improved overall. 
Also on a practical note, these interventions 
remain difficult to implement for researchers, cli-
nicians and often difficult to access by cancer 
survivors and most likely need to be simplified. 
Health care professionals often acknowledge the 
extent of psychosocial distress within interper-
sonal relationships but currently lack the concep-
tual basis for understanding these interactions 
and often lack the training to adequately address 
the interactional nature of coping with illness.

Understanding the theories of interpersonal 
interactions that help us appreciate the role that 
partners can often play in optimizing the long- 
term health and well-being of cancer survivors is 
necessary but not sufficient to improve outcomes. 
As most experienced clinicians know it is also the 
time, patience and know how to potentiate this 
support system that can make all the difference 
between ongoing problems and a reasonable 
therapeutic partnership among provider, patient 
and spouse or partner. Greater attention to devel-
oping and evaluating efforts to efficiently and 
more effectively impact the role of constructive 
relationships among cancer survivors, spouses/
partners and clinicians of all types, represents a 
relatively untapped area by mainstream cancer 
survivorship research with potential to improve 
future long term outcomes in this group.
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15.1  Concepts and Definitions 
Relevant to Physical Activity 
and Exercise

Several concepts and definitions are important 
for accurately interpreting and translating scien-
tific literature into cancer survivorship care. 
Although the terms “physical activity” and “exer-
cise” are often used interchangeably, nuanced 
differences between these descriptors exist, espe-
cially in the field of kinesiology. Body movement 
caused by muscle action that increases energy 
expenditure is considered “physical activity,” 
while the term “exercise” is used when the move-
ment is planned, purposeful, and structured [1]. 
Moreover, the term “fitness” is typically used to 
represent cardiorespiratory (aerobic) fitness 
when, in fact, physical fitness encompasses mul-

tiple aspects related to one’s ability to perform 
physical activity (e.g., cardiovascular endurance, 
muscle endurance, muscle strength, flexibility, 
and body composition) [1]. Given the variability 
in the extent to which exercise training was 
strictly controlled in prior exercise and cancer 
intervention studies and the frequent use of more 
general measures of physical activity in observa-
tional studies, the more inclusive term of “physi-
cal activity” is used here unless specifically 
referring to exercise training studies (Table 15.1).

15.2  Prevalence of Physical 
Activity Among Cancer 
Survivors and Trajectory 
After Diagnosis

15.2.1  Cancer Survivor Participation 
in Aerobic Physical Activity 
and/or Strength Training

Cancer survivors are at risk for reduced physical 
activity post-diagnosis and are more likely to 
report less physical activity when compared with 
non-cancer groups. In the USA (National Health 
Interview Survey), only 33% of cancer survivors 
meet aerobic physical activity recommendations 
of ≥150 weekly minutes of moderate-to- vigorous 
physical activity [6]. This prevalence differs 
between countries as exemplified by 45% of 
Norwegian cancer survivors [7] and 27% of 
Canadian cancer survivors self-reporting meet-

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-77432-9_15&domain=pdf
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mailto:carters@uab.edu
mailto:grwilliams@uabmc.edu
mailto:kerry.courneya@ualberta.ca


288

ing aerobic physical activity recommendations 
[8]. Based on the US Behavioral Risk Factor 
Surveillance System (BRFSS), cancer survivors 
are more likely to report physical inactivity when 
compared with respondents without a history of 
cancer (odds ratio of 1.11 with 95% confidence 
interval [CI] of 1.07–1.15) [9]. Also, the preva-
lence of physical activity varies based on cancer 
type as represented by the American Cancer 
Society’s Study of Cancer Survivors (SCS)-II 
survey of individuals with 6 different cancer 
types (e.g., uterine cancer survivors being least 
physically active [29.6% meeting recommenda-
tions] and individuals with a history of skin mela-
noma being most physically active [47.3% 
meeting recommendations]) [10]. Levels of 
physical activity may be even lower in cancer 
survivors with a history of understudied, less 
prevalent cancer type (e.g., only 8.5% of head 
and neck cancer survivors reported meeting aero-
bic physical activity recommendations) [11].

Prevalence of participating in strength training 
is also suboptimal as demonstrated by 23% of 
Canadian cancer survivors reporting meeting 
strength training recommendations [12]. Data 
from the US Health Information National Trends 
Survey (HINTS) found that 24% of women with 
history of breast cancer and 16% of all other 
women cancer survivors self-reported engaging in 
strength training 2 or more days per week [13]. 

Women cancer survivors with a cancer type other 
than breast were 30% less likely to report meeting 
strength training guidelines (odds ratio of 0.70 
with 95% CI of 0.51–0.96) [13]. In contrast, a 
third of US men regardless of history of cancer 
reported meeting strength training recommenda-
tions [13]. Irrespective of gender or cancer type, ≤ 
20% were meeting both aerobic and strength train-
ing recommendations [13]. This is similar to the 
12.3% reported in Australia among prostate cancer 
survivors and 22% reported in Canada among 
hematologic cancer survivors [14, 15]. Little is 
known about how meeting aerobic only, strength 
training only, or both aspects of the recommenda-
tions may differ with regard to prevalence, corre-
lates, and predictors. As such, future research on 
prevalence and related factors should differentiate 
between and report on meeting recommendations 
for aerobic exercise only vs. strength training only 
vs. both aerobic and strength training [15, 16].

15.2.2  Physical Activity Trajectory 
After a Cancer Diagnosis

A decline in physical activity is typically seen in 
the months to years following cancer diagnosis. 
Among breast cancer survivors, the volume of 
self-reported physical activity decreased in the 
12  months after diagnosis (i.e., 18.8 metabolic 

Table 15.1 Physical activity and exercise study designs: a terminology continuum

Observational 
studies (prospective, 
case-control, etc.) Behavior change intervention studies Exercise training studies

Study 
intervention

None Asked to increase movement using 
specific exercise recommendations and/
or integration into activities of daily 
living; provided behavioral support; 
exercise usually unsupervised and not 
tightly controlled

Given specific exercise 
prescription with exercise 
sessions tightly controlled and 
primarily supervised; 
behavioral support may be 
provided to enhance 
adherence

Activity-related 
measurement 
examples

Self-report, 
accelerometer, 
pedometer

Self-report, accelerometer, pedometer Session adherence and 
attendance records

Recommended 
terminology

Physical activity Physical activity Exercise

Study example Relationship with 
cancer outcomes 
(e.g., mortality, 
recurrence) [2, 3]

Effects of a telephone-based intervention 
on physical activity in breast cancer 
survivors [4]

Effects of a specific 
supervised exercise regimen 
on quality of life in lymphoma 
cancer survivors [5]

L. Q. Rogers et al.



289

equivalent [MET]-hours/week pre-diagnosis and 
9.2 in the year post-diagnosis) [17]. Although this 
rebounded in the years that followed (15.0 MET-
hours/week at 19–30 months  post- diagnosis), the 
increase did not return to pre- diagnosis levels [17]. 
Consistent with the positive association between 
pre-diagnosis and post- diagnosis physical activity 
previously reported in the literature [18], 48% of 
the cancer survivors (mixed cancer types) meeting 
physical activity guidelines pre-diagnosis contin-
ued to meet recommendations post-diagnosis even 
after the potentially life-altering event, that is, a 
cancer diagnosis [8]. However, individual variabil-
ity exists as exemplified by 19% of cancer survi-
vors not meeting recommendations pre-diagnosis 
increasing their physical activity to meet recom-
mendations post-diagnosis [8].

Older cancer survivors are at greater risk of 
failing to maintain or increase physical activity 
post-diagnosis, as late-age cancer diagnosis 
increases the risk of functional impairment [8, 
19]. In the UK, a prospective cohort study of 
older adults revealed that the age-related decline 
in physical activity (self-reported engaging in 
moderate-to-vigorous physical activity at least 

once a week) was exacerbated by a cancer diag-
nosis (mixed cancer types; 13.2% pre-diagnosis 
decreased to 9.9% post-diagnosis with the decline 
in the non-cancer group over the same time 
period being 15.9% to 14.4%) (Fig. 15.1) [20].

15.3  Physical Activity Benefits 
and Potential Mechanisms

15.3.1  Importance of Physical 
Activity for Health and Well- 
Being of Cancer Survivors

Physical activity provides multiple biopsychoso-
cial benefits, and cancer survivors should be 
encouraged to engage in regular physical activity 
as a means to improve health and well-being [21]. 
Physical activity benefits include but are not limited 
to increased muscle strength/endurance and cardio-
respiratory fitness along with favorable changes in 
body composition and physical functioning [22]. 
Short- and long-term effects of cancer and its 
treatment, such as fatigue, poor sleep quality, and 
reduced health-related quality of life, can be 
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Fig. 15.1 The proportion of individuals age≥50  years 
who were moderately or vigorously active at least once 
per week at each time point: cancer survivors vs. those 
without a history of cancer (T0 = 0–2 years before cancer 

diagnosis, T1  =  0–2  years after cancer diagnosis, and 
T2  =  2–4  years after cancer diagnosis; proportions 
adjusted for age, sex and wealth). (From Williams et al. 
[20]. With permission)
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attenuated by regular physical activity [23–25]. 
Importantly, physical activity can improve bio-
markers of health such as reduced systemic 
inflammation, increased insulin sensitivity, 
decreased estrogens/androgens, and reduced cen-

tral adiposity [26–32]. Therefore, current guide-
lines recommend that cancer survivors perform at 
least 150  min per week of moderate intensity 
aerobic physical activity and twice weekly 
strengthening exercise (Table 15.2) [33, 34].

Table 15.2 Physical activity recommendations for cancer survivors with application to evidence-based exercise pre-
scription [33–36]

Recommendation component
Training 
variable Suggested prescription Comments

Aerobic:
150 min per week of moderate 
intensity physical activity (≥ 10 min 
bouts; 1 min of vigorous equates to 
2 min of moderate)

Frequency 3–5 days/week At least 3 days/week is 
recommended

Intensity 55/65–90% of VO2max or 
HRmax
40/50–85% of HRR
12–16 RPE

Exercise duration will depend on 
intensity chosen (e.g., lower 
intensity exercise should be 
longer in duration and vice versa)

Duration 20–60 min/day Exercise may be completed in 
smaller exercise bouts of ≥10 min 
throughout the day

Type Large muscle groups 
involving, continuous 
rhythmic activity

Pick an enjoyable activity

Strength training:
2 to 3 weekly sessions that include 
major muscle groups (not on 
consecutive days)

Frequency 2–3 days/week ≥ 48 h should be allowed between 
workouts of the same muscle 
group

Intensity MS: > 60% of the 1RM
ME: < 50% of the 1RM
16 RPE (prior to failure) or 
19–20 RPE (point of 
fatigue) on last repetition

40–50% of the 1RM for older 
novice exercisers.
60–70% of the 1RM for novice to 
intermediate exercisers.
≥ 80% of the 1RM for 
experienced strength trainers

Repetitions 2–4 sets of 8–12 repetitions
(MS, 3–8 repetitions; ME, 
15–20 repetitions)

Rest intervals of 2–3 min between 
sets are recommended

Type Resistance exercises 
targeting each major 
muscle group

Should include core/stabilizing 
exercises in addition to upper and 
lower body exercises

Flexibility:
Stretch major muscle-tendon groups 
on days when other exercises are 
performed

Frequency On days aerobic and/or 
strength training exercises 
are performed (preferably 
most days per week)

Can be included in the warm-up 
and cool-down phases of every 
workout to support ROM

Intensity The muscle/joint should be 
stretched to a point of 
feeling tightness or slight 
discomfort

Stretching to the point of pain is 
not advised

Duration 10–30 s/stretch
2–4 times/stretch

Holding a stretch for 30–60 s may 
confer greater benefit in older 
persons

Type Slow and controlled static 
stretching for all major 
muscle groups

Tailor stretches to physical 
limitations if necessary

See Table 15.4 for potential tailoring based on cancer-specific needs and barriers
Key: HRR heart rate reserve, VO2max maximal oxygen consumption, HRmax maximum heart rate, RPE rating of perceived 
exertion [10–24], MS muscular strength, ME muscular endurance, 1RM one-repetition maximum, ROM range of motion
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15.3.2  Potential Underlying 
Mechanisms for Physical 
Activity Benefits

Several mechanisms are believed to be responsi-
ble for physical activity’s beneficial effects on 
health. These mechanisms are supported by sub-
stantial research and occur directly or indirectly 
through the effects of physical activity on adipos-
ity and skeletal muscle [26–28, 37, 38]. These 
mechanisms include beneficial effects on sex 
hormones, insulin axis, adipokines, and inflam-
mation [37, 38]. Potential yet less well-studied 
mechanisms include the effects of physical activ-
ity on immune function, autonomic nervous sys-
tem modulation, antioxidant enzyme systems, 
gut microbiota composition, and epigenetic pro-
cesses [38–43].

15.4  Exercise and Physical 
Activity After Cancer

15.4.1  Post-Diagnosis Physical 
Activity and Cancer Risk

Relative to cancer outcomes, multiple prospec-
tive observational studies have reported the asso-
ciations between physical activity and cancer 
recurrence and/or mortality with most studies 
focusing on breast, colorectal, prostate, or gyne-
cologic cancers [44–46]. A recent meta-analysis 
found that pre- and post-diagnosis physical activ-
ity is associated with reduced cancer mortality 
among cancer survivors (all cancer types 
 combined) [46]. Importantly, the reduction in 
risk is greatest with physical activity reported 
after a cancer diagnosis indicating that the “teach-
able moment” of a cancer diagnosis for improv-
ing healthy lifestyles does not come too late for 
risk reduction to occur [46, 47]. More physically 
active breast and colorectal cancer survivors 
post-diagnosis were 28% (relative risk  =  0.72, 
95% CI 0.60–0.85) and 26% (relative risk = 0.74, 
95% CI 0.58–0.95) less likely to die from their 
cancer, respectively [2, 3]. Although the reduc-
tion in risk after prostate cancer is also likely, this 
relationship has been less consistent than that for 

breast and colorectal cancer [48]. Furthermore, 
limited data exist for other cancer types. 
Generalizing data across cancer types should not 
be done given the variability in associations 
between physical activity and cancer incidence 
including potential increased risk for cancer 
types such as malignant melanoma [49]. While 
cancer outcomes such as recurrence and mortal-
ity are of high priority, exercise and physical 
activity after cancer treatment may prevent, 
reverse, and/or attenuate symptoms that nega-
tively impact quality of life (e.g., fatigue, etc.) in 
many cancer survivors.

15.4.2  Early Intervention May 
Enhance Ability to Engage 
in Physical Activity 
After Cancer Treatment

While this chapter focused on the effect of exer-
cise for cancer survivors who have completed 
treatment (surgery, chemotherapy, and/or radia-
tion), exercise training before cancer surgery 
may increase the cancer survivor’s ability to 
engage in and benefit from regular physical activ-
ity after cancer treatment. The majority of preha-
bilitation (e.g., presurgery) studies testing 
physical exercise training have enrolled patients 
with lung cancer awaiting resection or cancers 
requiring abdominal surgery; these data strongly 
suggest that aerobic and/or resistance exercise 
presurgery can improve functional walking 
capacity (e.g., 6 min walk test), increase cardio-
respiratory fitness, and/or reduce hospital length 
of stay [50]. These benefits are exemplified by a 
meta-analysis of seven randomized presurgery 
exercise trials in lung cancer patients; the mean 
difference in hospital length of stay was 
−4.83  days for presurgery exercise vs. control 
with presurgery exercise reducing the risk of pul-
monary complications by 45% (risk ratio = 0.55, 
95% CI 0.34–0.89) and all complications by 55% 
(risk ratio = 0.45, 95% CI 0.28–0.73) [51]. Data 
regarding prehabilitation in patients with cancers 
other than lung remain limited, and further 
research with larger randomized controlled trials 
that also measure effects on longer-term physical 
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activity behavior (after cancer treatment) is 
needed [50]. Similarly, a multitude of random-
ized controlled trials have reported exercise ben-
efits during cancer treatment (chemotherapy and/
or radiation) that may increase the cancer survi-
vor’s ability to engage in physical activity post-
treatment (e.g., better physical functioning and 
cardiorespiratory fitness) [21, 22, 24].

15.4.3  Rehabilitation 
After Completion of Cancer 
Treatment

Numerous randomized controlled trials have 
reported physical activity benefits after comple-
tion of cancer treatment [21–23]. The magnitude 
of physical activity intervention effects is greater 
in the posttreatment period, especially when initi-
ated sooner rather than later [32, 52]. Also, data 
suggest that delaying initiation of exercise train-
ing until posttreatment may not negatively impact 
response to exercise and cancer survivors who 
have recovered sufficiently from primary treat-
ment may be better able to adhere and thus 
achieve/tolerate a higher exercise dose [53]. Well-
studied physical activity benefits posttreatment 
include improvements in cardiorespiratory fit-
ness, muscle strength, physical functioning 
(objective and self-report), body composition, 
bone health, fatigue, body image/self-esteem, 
emotional well-being, social functioning, anxiety, 
and quality of life [21–24, 54–59]. Self- reported 
sleep quality may also improve with physical 
activity [23, 25, 60]. Although less well- studied, 
physical activity provides important benefits in 
advanced cancer patients including improved 
functional mobility, longer maintenance of inde-
pendent function, attenuated declines in quality of 
life, and reduced fatigue [61]. Even less is known 
about the safety and benefits of exercise training 
for treatment of cachexia [62, 63]. Until further 
research is available, it is recommended that exer-
cise be considered a potential component of mul-
timodal interventions in cachectic patients (e.g., 
combined with nutritional and/or pharmaco-
logic agents) rather than a single modality 
approach [62].

15.4.4  Physical Activity Risks

Physical activity is generally considered safe and 
well-tolerated as demonstrated by the lack of 
related adverse events in the majority of random-
ized trials reporting on these outcomes [23, 24, 
64, 65]. When reported, adverse events are typi-
cal of that expected in a non-cancer population 
(e.g., musculoskeletal complaints, soft tissue 
injury from exercise, or unmasking of a cardiac 
condition) [23, 24, 66]. It is now widely accepted 
that resistance exercise does not increase risk of 
upper extremity lymphedema in breast cancer 
survivors, yet little is known about the effects of 
exercise on lower extremity lymphedema or 
lymphedema in patients with cancers other than 
breast [67]. However, individuals with lymph-
edema should wear a compression garment dur-
ing resistance sessions, consider exercise 
professional assistance to ensure proper resis-
tance exercise form, and seek attention from their 
physician or lymphedema specialist if lymph-
edema symptoms worsen [34, 68, 69].

15.4.5  Scientific Knowledge Gaps

Very few randomized exercise training trials 
have reported long-term cancer outcomes 
related to recurrence and survival. While not 
powered to detect differences in survival, the 
START trial (Supervised Trial of Aerobic Versus 
Resistance Training) involving 242 breast can-
cer survivors during chemotherapy did conduct 
a secondary analysis after a median follow-up 
of 8  years. It was noted that disease-free sur-
vival was 82.7% in the exercise groups vs. 
75.6% in the control group (hazard ratio = 0.68, 
95% CI 0.37–1.24) [70]. Although limited, 
these findings are consistent with observational 
studies suggesting potential long-term improve-
ments in cancer outcomes with physical activity. 
At least two randomized exercise trials specifi-
cally focusing on cancer outcomes are ongoing. 
First, CHALLENGE (Colon Health and Life-
Long Exercise Change) is investigating exercise 
effects on disease-free survival in high-risk 
stage II and III colon cancer patients who have 
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recently completed chemotherapy [71]. Also, 
INTERVAL (Intense Exercise for Survival) is 
investigating the effects of an intense exercise 
program on overall survival in men with meta-
static castration-resistant prostate cancer [72, 
73]. While these ongoing studies will address 
important questions about the effects of exercise 
training on cancer outcomes such as survival, 
exercise and physical activity can assist the can-
cer survivor with other important survivorship 
needs related to rehabilitation after cancer 
treatment.

With regard to these rehabilitation-related out-
comes (e.g., physical functioning, quality of life, 
etc.), most prior randomized trials have enrolled 
cancer survivors with breast, colorectal, prostate, 
head and neck, gynecologic, hematologic, or 
mixed cancer types and focused on during treat-
ment, posttreatment, or both [23, 24, 74]. Other 
cancer types such as multiple myeloma and blad-
der, among others, remain understudied [75, 76]. 
Similarly, data regarding physical activity bene-
fits in children and young adults during and after 
childhood cancer are limited and inconsistent 
[65, 77, 78]. Furthermore, racial minorities have 
been underrepresented in physical activity 
research in cancer survivors [79, 80]. Also, as 
older adults with cancer represent the majority of 
new cancer diagnoses, physical activity and exer-
cise training interventions tailored to this vulner-
able and growing population are warranted. In 
addition to these subgroups, limited data are cur-
rently available regarding the effects of physical 
activity and/or exercise training on understudied 
comorbidities and symptoms. For example, great 
interest exists in better elucidating aerobic exer-
cise training as a means to alleviate the cardio-
toxic effects of chemotherapy [81]. Physical 
activity has demonstrated promise related to 
improved cognitive function in cancer survivors, 
but additional research is needed [82, 83]. Also, 
little is known about physical activity and exer-
cise training effects on several understudied 
symptoms such as arthralgias related to antiestro-
gen therapy, peripheral neuropathy, and pain [23, 
24, 84]. Finally, individual (e.g., demographic) 

and cancer-related factors may influence a cancer 
survivor’s response to physical activity, yet little 
is known about how to tailor physical activity 
interventions on these factors for optimal benefit 
[85–89]. Nevertheless, the current state-of-the 
science supports the importance of physical 
activity and/or exercise training as a fundamental 
aspect of cancer survivorship care.

15.5  Physical Activity 
and the Caregiver

Maintaining the health and well-being of the can-
cer survivor’s caregiver is essential to optimizing 
the cancer survivor’s ability to cope with, navi-
gate through, and recover from the cancer experi-
ence. During the 5  years after the cancer 
diagnosis, 22% of caregivers suffered a decline in 
physical functioning and 30% were below the 
population norm for physical functioning at the 
end of the 5 years [90]. The most common physi-
cal symptoms reported by caregivers include 
fatigue (37%), anxiety or fear (37%), difficulty 
sleeping (30%), and weight gain (24%) with such 
symptoms being potentially responsive to physi-
cal activity interventions [91].

Engaging caregivers along with the cancer 
survivor in structured physical activity and nutri-
tion programs assists the caregivers in “sharing 
the journey” with their loved one, improves care-
giver health and well-being, and facilitates social 
support for the cancer survivor [92]. Moreover, 
social support such as that provided by caregivers 
can play an important role in increasing physical 
activity adherence by the cancer survivor [93–
95]. Several studies have reported physical activ-
ity intervention benefits when a caregiver or 
significant other is included, and Kamen et  al. 
[96] reported enhanced benefits on outcomes 
such as depression when a dyadic rather than 
individual intervention is used [96–98]. 
Therefore, future research and public health 
interventions should consider the well-being of 
both the caregiver and cancer survivor in an effort 
to optimize intervention benefits.
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15.6  Using Health Behavior 
Theory to Help Cancer 
Survivors Adopt a More 
Physically Active Lifestyle

15.6.1  Physical Activity Behavior 
Change Interventions 
for Cancer Survivors

Exercise-related interventions can be tested in 
health outcome trials (i.e., primary outcome is a 
health or psychosocial outcome) or behavior 
change trials (i.e., primary outcome is exercise or 
physical activity adherence) [99]. Although the 
distinction may, at times, be difficult to discern, 
several reviews have attempted to focus specifi-
cally on randomized trials testing intervention 
effects on physical activity behavior. A 2013 
Cochrane review compared 14 randomized con-
trolled trials testing a physical activity behavior 
change intervention vs. usual care in adults with 
homogenous primary cancer diagnosis [100]. 
The interventions most beneficial in increasing 
physical activity behavior shared the following 
characteristics: (1) set a specific program goal, 
(2) generalized the target behavior (participants 
asked to engage in physical activity outside the 
immediate intervention environment), (3) encour-
aged self-monitoring of exercise behavior, and 
(4) prompted practice [100, 101]. Although the 
standardized mean difference indicated improve-
ments in aerobic exercise tolerance, no interven-
tion reported 75% or more of participants were 
meeting physical activity recommendations post- 
intervention. Most trials enrolled breast cancer 
survivors, and few focused on ethnic minorities. 
Almost all focused on aerobic exercise with 
inclusion of resistance training being less fre-
quent. Stacey et  al. [102] also confirmed that 
most prior behavior change trials have enrolled 
breast cancer survivors and used a variety of 
intervention delivery methods. The standardized 
mean difference (i.e., 0.33) for this meta-analysis 
also supported increases in physical activity with 
the interventions tested, yet a particular delivery 
method did not stand out as being most effective 
[102]. Goode et  al. [103] reviewed behavior 
change interventions for cancer survivors using 

the delivery methods of telephone, print, or web- 
based strategies to improve physical activity, diet, 
or weight management. Most trials enrolled 
breast cancer survivors and most interventions 
initiated behavior change. Notably, few trials 
reported information concerning maintenance 
and fewer still reported cost-effectiveness [103].

15.6.2  Behavior Change 
and Technology

Technology-based delivery methods are increas-
ingly being integrated into physical activity 
behavior change interventions for cancer survi-
vors, especially among cancer survivors with a 
history of childhood, adolescent, or young adult 
cancer [104]. Published randomized controlled 
trials of technology-supported physical activity 
behavior change interventions enrolling cancer 
survivors have used a variety of approaches (e.g., 
web-based modules, social media platforms, 
email and/or text messaging, access to trained 
staff, videoconference, self-monitoring) [105–
109]. Sample sizes for all but one randomized 
controlled trial have ranged from 18 to 86. Only 
two reported a statistically significant  intervention 
effect on physical activity, yet no objective physi-
cal activity measure was reported, final assess-
ment was at 3 months, and only one was in the 
USA [107, 109].

Single-arm studies reporting interventions 
(e.g., pedometer-based computer-tailored, online 
activity tracking with email updates, text messag-
ing + telephone counseling) have not reported 
statistically significant increases in physical 
activity [110–112]. In the three US randomized 
controlled trials, minority representation was 
≤9%, and cost-effectiveness was not reported. To 
date, randomized controlled trials of web-based 
interventions have not tested efficacy with an 
objective physical activity measure nor have 
interventions targeted a diverse sample of cancer 
survivors with special attention given to the 
unique needs of subpopulations such as older and 
underserved cancer survivors. Technology holds 
great promise for increasing access to behavior 
change interventions, and further research is 
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needed to determine best practices for increasing 
the magnitude of behavior change achievable 
with technology-based interventions.

15.6.3  Longer-Term Adherence

Among the multiple behavior change interven-
tions tested in cancer survivors, few have docu-
mented continued statistically significant 
intervention effects on physical activity months 
after intervention completion [4, 66, 113–117]. 
Of these studies, only three have documented 
persistent statistically significant intervention 
effects with objective physical activity monitor-
ing devices (i.e., accelerometer or sealed step 
counter) [66, 114, 116]. Rogers et al. [66] tested 
a multicomponent intervention entitled Better 
Exercise Adherence after Treatment for Cancer 
(BEAT Cancer) targeting postprimary cancer 
treatment breast cancer survivors. This interven-
tion included six discussion/education group ses-
sions and supervised exercise sessions that 
tapered to unsupervised home-based exercise 
with update counseling support (Table 15.3). The 
odds of engaging in at least 150 weekly minutes 
of moderate-to-vigorous physical activity was 
significantly higher in BEAT Cancer participants 
at 3 months (immediately post-intervention) and 
6 months (accelerometer month 3 [M3] adjusted 
odds ratio = 2.2; 95% CI = 1.0–4.8 and month 6 
[M6] adjusted odds ratio = 2.4; 95% CI = 1.1–
5.3; self-report M3 adjusted odds ratio  =  5.2; 
95% CI  =  2.6–10.4 and M6 adjusted odds 
ratio = 4.8; 95% CI = 2.3–10.0) [66]. Pinto et al. 
[116] tested a volunteer-led intervention for 
breast cancer survivors entitled Reach to 
Recovery. American Cancer Society volunteers 
were trained in the delivery of a 12-week coach-
ing intervention. Although the odds of meeting 
recommendations based on self-report was sig-
nificantly higher for the intervention participants 
at 12 weeks only (odds ratio = 13.1), the adjusted 
mean difference in accelerometer-measured 
moderate-to-vigorous physical activity favored 
the intervention group at both 12  weeks (mean 
difference = 48.5 weekly minutes, p < 0.01) and 
24 weeks (mean difference = 38.7 weekly min-

utes, p < 0.01) [116]. James et al. [114] reported 
sealed pedometer results during testing of an 
8-week diet and exercise weight loss intervention 
that included six theory-based group sessions, 
workbook, pedometer, and elastic tubing 
(Exercise and Nutrition Routine Improving 
Cancer Health [ENRICH] intervention). The 
adjusted mean difference in daily steps for 
ENRICH vs. wait-list control group was 2094.7 
(95% CI 908.9–3280.5) at week 8 and 1761.0 
(95% CI 184.3–3337.8) at week 20 [114].

Taken as a whole, longer-term adherence is 
infrequently reported and less frequently assessed 
with measures other than self-report. A variety of 
delivery methods have shown promise, but all 
have reported the same gradual attenuation of 
physical activity effects over time (a finding not 
unique to the cancer survivor population). 
Importantly, the attenuation of behavior change 
intervention benefits on health and psychosocial 
outcomes (e.g., fatigue, physical functioning, 
etc.) parallels the decline in physical activity fur-
ther supporting the importance of addressing 
longer-term adherence in future studies [66, 83, 
88, 118]. Strategies for enhancing longer-term 
adherence can be built into intervention design 
(e.g., instruction in barriers management [119], 
assisting individuals to adopt a physically active 
lifestyle mindset through cognitive reframing, 
increased self-efficacy, etc. [120, 121]) and con-
tinue after intervention completion (e.g., periodic 
booster sessions and/or follow-up telephone 
calls; ongoing technology-supported approaches 
such as text messaging [122] or continued use of 
social media group support [123]).

15.6.4  Health Behavior Theory

Health behavior theory is used for guiding inter-
vention design and identifying the intervention 
aspects responsible for behavior change (i.e., 
“active ingredients”) [124, 125]. To date, the 
theory of planned behavior, the social cognitive 
theory, and the transtheoretical model have been 
used most frequently in physical activity behav-
ior change research among cancer survivors 
[124]. The few randomized trials reporting 
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Table 15.3 Elements of the Better Exercise Adherence after Treatment for Cancer (BEAT Cancer) physical activity 
behavior change intervention

Number of sessions (content) for each week of the intervention
Week Discussion group session Supervised exercise session Unsupervised 

(e.g., home- based) 
exercise

Update counseling sessions

0 1 (intervention 
introduction; goal setting 
and journaling; exercise 
benefits, individualized 
behavioral modification 
strategies)

0 0 0

1 1 (time and stress 
management; goal 
setting and journaling; 
exercise logs reviewed; 
individualized behavioral 
modification strategies 
updated)

3 (education related to exercise 
prescription such as assessing 
intensity, overcoming barriers, 
setting goals, keeping exercise 
log, and avoiding injury; 
increased awareness of exercise 
benefits achieved; track progress 
and provide accountability)

0 0

2 1 (exercise barriers, 
benefits, and safety; 
journaling; exercise logs 
reviewed; individualized 
behavioral modification 
strategies updated)

3 (same as above) 0 0

3 0 2 (same as above) ≥2 (exercising on 
own and tracking 
progress with log 
builds 
self-efficacy)

0

4 1 (cancer survivor role 
model speaker)

2 (same as above) ≥2 (same as 
above)

0

5 0 1 (same as above) ≥3 (same as 
above)

0

6 1 (cognitive reframing; 
exercise barriers and 
relapse; journaling and 
exercise logs reviewed; 
individualized behavioral 
modification strategies 
updated)

1 (same as above) ≥3 (same as 
above)

7 0 0 ≥3 (same as 
above)

0

8 1 (wrap-up; relapse; 
journaling and exercise 
logs reviewed; 
individualized behavioral 
modification strategies 
updated)

0 ≥3 (same as 
above)

1 (education related to exercise 
prescription such as assessing 
intensity, overcoming barriers, 
setting goals, keeping exercise 
log, and avoiding injury; 
increased awareness of exercise 
benefits achieved; track progress 
and provide accountability)

9 0 0 ≥3 (same as 
above)

0

10 0 0 ≥3 (same as 
above)

1 (same as above)

11 0 0 ≥3 (same as 
above)

0

12 0 0 ≥3 (same as 
above)

1 (same as above)
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mediation testing (e.g., statistical methods used 
to determine which factors are responsible for an 
intervention’s effect) have identified several 
important constructs responsible for intervention 
effects on physical activity behavior (e.g., inten-
tion to perform the behavior, planning for the 
behavior, perceived behavior control, barriers 
interference with the behavior, goal setting, 
social support, etc.) [126–130].Although self- 
efficacy (confidence) has not been confirmed as 
a mediating variable in a randomized trial in can-
cer survivors, it has been reported to significantly 
predict future physical activity behavior [131] 
and may be responsible for psychosocial benefits 
(e.g., quality-of-life improvements, reductions 
in fatigue) experienced with physical activity 
interventions [132, 133]. Self-efficacy can be 
measured for research purposes using published 
measurement tools [134, 135], while simple 
questioning can be used in practice for the pur-
pose of guiding interventionist counseling and 
recommendations (e.g., How confident are you 
that you could exercise regularly? How confi-
dent are you that you could walk for 20 min at a 
moderately fast pace?). Also, personality traits 
(e.g., extraversion, conscientiousness) predict 
exercise adherence [136, 137], yet interventions 
that capitalize on these effects for optimal 
increases in exercise behavior have not been 
tested in cancer survivors. Moreover, promising 
health behavior theories that have been less well-
studied related to physical activity behavior 
change in cancer survivors include self-determi-
nation theory (integrates autonomy) and attribu-
tion theory (integrates the individual’s beliefs 
regarding why an outcome such as cancer 
occurred) [138–140].

15.7  Application

15.7.1  Practical Solutions

Translating the current state-of-the-art science 
regarding physical activity and related behavior 
change after a cancer diagnosis requires attention 
to barriers (especially those specific to cancer 

survivors) and strategies that target the effective 
intervention components identified, to date. With 
regard to barriers, greater symptom burden is 
associated with less physical activity in breast, 
colorectal, prostate, head and neck, and pancre-
atic cancer survivors and most likely other cancer 
types as well [47, 141, 142]. The symptom bur-
den may be cancer-specific or comorbidity- 
related [143]. For example, one study found the 
top four exercise barriers among a mixed cancer 
survivor sample were illness/other health prob-
lems, joint stiffness, fatigue, and pain, all of 
which negatively influence physical activity 
[143]. Moreover, cancer survivors face typical 
motivational, time, and environmental barriers 
that are not cancer-specific [144, 145]. Table 15.4 
provides coping and safety-related suggestions 
for dealing with the most common cancer- 
specific barriers. With regard to the most effec-
tive program elements, Table  15.5 summarizes 
key theoretical constructs, strategies for targeting 
these constructs, and related potential program 
elements.

15.7.2  Available Materials/Programs

An increasing number of investigators are mak-
ing their evidence-based physical activity 
behavior change intervention materials avail-
able for broader use. For example, evidence-
based programs can be found posted on the 
Research- Tested Intervention Programs 
(RTIPS) website hosted by the National Cancer 
Institute (https://rtips.cancer.gov/rtips/index.
do). Vallance et al. [146] have translated a step-
counter-based program into an iBook format 
(Fight Breast Cancer with Exercise), and 
Schmitz et al. [68] have translated a resistance 
training program to a publicly available DVD 
(Strength and Courage, exercises for breast 
cancer survivors). The BEAT Cancer imple-
mentation toolkit is anticipated to be ready for 
broader use by 2019. Other resources can be 
found outside the RTIPS website through can-
cer advocacy groups and by contacting study 
investigators.
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Table 15.4 Possible solutions and safety considerations related to common cancer-related physical activity barriers

Barrier Possible solutions and safety considerations
Fatigue Energy conservation by setting priorities, periodization, and scheduling physical 

activity at times of peak energy
Screen for anemia and avoid physical activity if severe
Avoid overtraining
Start slow and increase gradually
Give physical activity time to reduce fatigue

Pain Regulate physical activity based on tolerance; try intermittent bouts of 5–10 min
Adapt the physical activity to minimize pain (e.g., non-weight-bearing activities)
Advise cancer survivor to seek advice from health-care provider regarding pain 
management

Peripheral neuropathy; 
balance difficulties

Hold handrails if walking on a treadmill
Avoid exercising on uneven surfaces
Use physical activity to gain confidence and strength

Decreased range of motion 
due to surgery or radiation

Adapt exercise prescription to minimize discomfort
Non-resistive range of motion exercises as appropriate
Advise cancer survivor to ask their health-care provider about a physical therapy 
referral

Ostomy, stoma, hernia risk 
(e.g., colorectal cancer 
survivors)

Choose an exercise mode that allows loose fitting clothing
Choose a private exercise location until confidence is gained in managing the ostomy 
during exercise
Empty bag immediately prior to exercise bout
Avoid exercise that causes excessive intra-abdominal pressure
Avoid water and contact sports
Wear an ostomy belt
Wear abdominal support or truss during exercise that increases abdominal pressure
Follow physician guidelines regarding exercise restrictions (and obtain physician 
clearance before initiating weight training)
Follow established practices for infection management/prevention
Consider supervision by trained exercise professional (especially for weight training)

Dry mouth and/or airway 
secretions (e.g., head and 
neck cancer survivors)

Keep a bottle of water close by while exercising

Fracture risk (osteoporosis, 
bone metastasis)

Limit fall risk and avoid extreme twisting
Low impact workouts

Weakened immune system Adjust exercise prescription based on tolerance
Avoid public exercise facilities
Avoid swimming

Lymphedema Wear a compression garment if appropriate for location of lymphedema
Exercise in a climate controlled or cool setting when wearing the compression 
garment
Wear loose fitting clothing

Gastrointestinal side effects 
(e.g., nausea, vomiting, 
diarrhea)

If severe, avoid exercise and recommend cancer survivor seek treatment from a 
health-care provider
If mild, intermittent 5–10 min bouts of exercise that can be done at home

Poor physical endurance with 
or without cardiac or 
pulmonary toxicity

Slow, gradual exercise progression
Supervision by trained exercise professionals, if indicated
Tailor the exercise progression to physical limitations

L. Q. Rogers et al.



299

15.8  Recommendations

Given the benefits and safety of physical activity 
in cancer survivors, it is recommended that can-
cer survivors engage in at least 150 min per week 
of at least moderate intensity physical activity 
(Table 15.2) [33, 34]. Strength training 2–3 times 
a week is also recommended along with balance 
training, when appropriate. Stretching exercises 
after exercise are important for optimizing range 
of motion and limiting injury. Advice from 
trained exercise professionals may be required to 
safely tailor the exercise prescription based on an 
individual’s physical limitations and cancer side 
effects [34]. Health-care providers can and should 
play a central role in encouraging and facilitating 
cancer survivors’ physical activity [147, 148].

15.9  Progress over the Past 
Decade and Need to Transfer 
Evidence-Based Research 
to Survivorship Care

The scientific knowledge base from rigorous 
randomized controlled trials supporting the effi-
cacy of exercise training in cancer survivors dur-
ing and after treatment has markedly increased 
over the past decade [21–24]. Although studies 
initially arose from the nursing and kinesiology 
fields, broader awareness and interest among 
oncology providers have grown as the impact of 
physical activity on important clinical outcomes 
such as chemotherapy adherence [149, 150] and 
cancer recurrence/mortality has been reported 
[46]. Nevertheless, uptake of evidence-based 

Table 15.5 Application of health behavior theory constructs to physical activity behavior change program strategies 
and elements

Theoretical construct Strategies for targeting the construct Program element examples
Perceived behavioral 
control and/or 
self-efficacy

Set feasible short-term exercise goals
Self-monitoring
Regularly review progress toward 
exercise goals

Self-monitoring device (e.g., step counter, fitness 
bracelet, exercise log)
Attentive and positive reinforcement provided by 
staff and/or program tools
Encourage practice and generalization of the 
exercise behavior (e.g., combine on-site exercise 
with exercising on their own)

Barriers interference Use individualized, adaptable exercise 
prescriptions
Motivational interviewing
Cancer survivor education regarding 
troubleshooting barriers with ongoing 
counseling support
Education regarding exercise safety

Access to program staff with expertise in dealing 
with exercise barriers faced by cancer survivors
Cancer survivor education materials (e.g., print, 
web-based, etc.)
Exercise sessions with trained exercise 
professional that allow safe individualization of 
the exercise prescription progression
Provide a list of local exercise resources

Planning and/or goal 
setting

Set specific program and exercise goals
Provide education regarding assessing 
prescribed exercise intensity

Education materials regarding setting a goal
Goal setting worksheet
Exercise prescription with ongoing review and 
update by program

Intention Increase awareness of exercise benefits 
and safety early in the cancer survivor 
experience

Community and clinic-based outreach activities 
(e.g., information in newsletters, staff attendance 
at support groups, educational emails, integration 
with local oncology practices)

Subjective norm and/
or social support

Educate and assist cancer survivors in 
identifying individuals who can 
facilitate meeting their exercise goals
Facilitate group interaction around 
exercise

Group exercise
Social media
Telephone counseling with conference calls
Engaging the health-care provider in reinforcing 
exercise
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data into policy and routine, standard of care for 
cancer survivors has been slow [151], and few 
cancer survivors currently meet physical activity 
recommendations [6]. Further dissemination and 
implementation research is needed to better 
understand effective strategies and create sus-
tainable infrastructure and policy that enhances 
the reach of evidence-based physical activity and 
exercise training interventions [151]. For exam-
ple, to our knowledge, only one physical activity 
behavior change intervention for cancer survi-
vors with reported efficacy has also been tested 
for effectiveness (an important step in the trans-
lational research continuum); this evidence-
based telephone intervention remained effective 
when translated for implementation by peer 
coaches [116]. Hybrid effectiveness-implemen-
tation study designs combine effectiveness test-
ing with assessment of implementation outcomes 
to speed the translational research process [152]. 
This approach was used to test an evidence-
based resistance exercise training program for 
breast cancer survivors when translated to a 
community setting and implemented by non-
research staff (effectiveness confirmed and fac-
tors important to the implementation process 
were identified [intervention fit within the local 
context, intervention adaptations, cost issues, 
etc.]) [153].

15.10  Future Directions

The field must move beyond “exercise is good” 
to understanding who (subgroups more likely to 
experience benefit or risk; personalized medi-
cine), why (mechanisms; understudied out-
comes), when (at what point during the cancer 
journey), what (optimal exercise dose for achiev-
ing the desired outcome), and how (enhancing 
physical activity and exercise adherence; dissem-
ination and implementation). Future research is 
needed to determine exercise risks and benefits in 
cancer survivors with understudied cancer types 
and cachexia. Moreover, exercise effects on 
understudied outcomes (e.g., treatment adher-
ence, cognitive function) also warrant attention. 
Identifying factors that influence an individual’s 

response to exercise can be used to optimize 
exercise interventions using targeting or tailoring 
strategies. Furthermore, a precision medicine 
approach based on molecular and genetic tumor 
characteristics holds promise for better under-
standing the role of exercise as a potential adjunc-
tive treatment for cancer [154].

Physical activity behavior change research is 
needed for understudied cancer types, increas-
ing resistance training adherence, achieving 
longer- term maintenance of behavior change, 
and identifying intervention “active ingredi-
ents.” Application and adaptation of health 
behavior theories should be emphasized as tech-
nology is increasingly integrated into behavior 
change interventions (application to increase 
intervention effects on behavior and adaptation 
because large sample sizes not previously avail-
able due to logistical barriers will allow theory 
testing and refinement). Moreover, participants 
agreeing to enroll in behavior change interven-
tion trials are primarily cancer survivors who 
are already interested in increasing their physi-
cal activity, and as such, little is known about 
increasing intervention engagement by cancer 
survivors not typically self-selecting for trial 
participation. Hence, future research should 
focus on strategies effective in increasing exer-
cise adoption.

Efficacious exercise training and physical activ-
ity behavior change interventions should be moved 
along the translational research continuum such 
that effectiveness (especially cost- effectiveness) is 
determined, as such data influence intervention 
acceptability and potential adoption by implement-
ers and third party payers. Such research should be 
combined with assessment of implementation sci-
ence outcomes influencing implementation success 
(e.g., hybrid effectiveness-implementation stud-
ies). Furthermore, improving sustainability of exer-
cise and related behavior change programming 
(once implemented) is a critical yet understudied 
aspect [155]. Doing so requires identifying pro-
gram characteristics and environmental factors pre-
dicting and influencing sustainability over time 
(e.g., intervention complexity, resource 
requirements, adaptability, and facilitation of 
institutionalization) [156].
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15.11  Summary

In summary, exercise results in multiple biopsy-
chosocial benefits in cancer survivors and may 
reduce risk of breast or colorectal cancer recur-
rence and mortality. Data consistently supports 
recommending regular physical activity after 
cancer diagnosis (150 weekly minutes of 
moderate- to-vigorous aerobic physical activity 
and resistance training 2–3 times weekly), and 
these recommendations have been integrated into 
clinical care guidelines [34, 157]. This coupled 
with the reduction in physical activity reported in 
cancer survivors emphasizes the importance of 
understanding and achieving physical activity 
behavior change in this population. Furthermore, 
the field of physical activity behavior change in 
cancer survivors has advanced dramatically over 
the past decade identifying important strategies 
for assisting cancer survivors in adopting more 
physically active lifestyles. Translating published 
research data to broader dissemination and 
implementation while continuing to address sci-
entific knowledge gaps is critical to advancing 
the discipline of improved cancer survivor health 
and well-being through exercise training and 
physical activity.
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16.1  Introduction

The prevalence of obesity is a global epidemic [1]. 
It is estimated that in the United States, 68.8% of 
the general population is either overweight, 
defined by body mass index [BMI, body weight 
(kg)/height (m)2] between 25.0 and 29.9 kg/m2, or 
obese (BMI > 30.0 kg/m2) [1, 2]. The major medi-
cal complications associated with obesity include 
metabolic syndrome, type 2 diabetes, cardiovascu-
lar disease, hypertension, and certain types of can-
cers [1, 3], to name a few. Cancer types strongly 
associated with obesity include kidney, esopha-
gus, colon, gallbladder, pancreas, endometrial, 
ovary, and postmenopausal breast cancer [4, 5].

There are several potential mechanisms con-
necting obesity with the increased risk of cancer 
or recurrence:

 1. Elevated blood estrogen levels. Adipose tis-
sue is an extragonadal source of estrogen that 
can convert androgen into estrogen. With 

large amounts of adipose tissue mass in obese 
individuals, the amount of estrogen circulat-
ing in these individuals is higher than normal. 
Estrogen is known to stimulate tumorigenesis 
and thus increase the risk of cancer, espe-
cially estrogen receptor (ER)-positive breast 
cancer [6, 7].

 2. Hyperinsulinemia/insulin resistance. Hyper-
insulinemia and insulin resistance are the cor-
nerstones of metabolic syndrome and are 
commonly seen in obese individuals [8]. 
Hyperinsulinemia/insulin resistance reduces 
the production of insulin-like growth factor- 
binding protein-1 (IGFBP-1) and IGFBP-2 
and thus increases the level of free insulin-like 
growth factor-1 (IGF-1) [8]. Insulin and IGF-1 
are known to stimulate mitogenesis and angio-
genesis and therefore may increase the risk of 
cancer [9–11].

In addition, hyperinsulinemia is correlated 
with reduced production of sex hormone-binding 
globulin [12]. The net effect of increased estro-
gen production and reduced sex hormone- binding 
globulin production is elevated levels of free 
estrogen in blood circulation. As a result, the risk 
for breast cancer is increased. Patients with meta-
bolic syndrome or elevated levels of insulin and 
IGF-1 also have an increased risk for colon can-
cer [13, 14].

Other metabolic abnormalities observed in 
obesity as part of the metabolic syndrome include 
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high levels of total cholesterol, low-density 
 lipoprotein cholesterol (LDL-C), and triglycer-
ide, low levels of high-density lipoprotein choles-
terol (HDL-C), and hypertension [7]. A low 
HDL-C has been shown to be associated with 
high levels of blood estrogen, leptin, and insulin 
and thus may serve as a marker for breast cancer 
risks in postmenopausal women [15–17].

 3. Other metabolic alterations. Obesity is char-
acterized with elevated blood leptin levels [18, 
19]. Leptin, the protein product of the ob gene, 
is secreted by adipose tissue and is directly 
correlated to total adipose tissue mass in the 
body [19]. Leptin has been reported to be 
angiogenic [20, 21] and has been postulated to 
be the link between obesity and prostate can-
cer [22, 23], breast cancer [24, 25], colon can-
cer [26], as well as cancer in other sites [27].

16.2  Body Weight and Cancer 
Recurrence

Obesity is not only a risk factor for cancer occur-
rence but also a risk factor for cancer recurrence 
[28, 29], poor prognosis for survival [30, 31], and 
increased risk of cancer mortality [32]. The 
increasing prevalence of obesity in the general 
population and the associated risk of various can-
cers will mean that many cancer patients will 
enter treatment overweight [33]. Weight gain 
after diagnosis can also adversely affect cancer 
prognosis and survival [31].

Weight gain is common in breast cancer 
patients, especially in those who are receiving 
adjuvant chemotherapy or are younger than 
60  years of age [34, 35]. In a comprehensive 
review of observational studies on breast cancer 
recurrence or survival, Rock and Demark- 
Wahnefried reported that increased BMI and/or 
excessive adiposity was a significant risk factor 
for recurrent disease and/or decreased survival in 
a majority of the studies [29].

Concern with being overweight and weight 
gain are common issues among breast cancer sur-
vivors [29]. This weight gain after breast cancer 
diagnosis may be attributed to reduced physical 
activity [36] and altered dietary patterns [37]. It is 

interesting to note that some studies did not 
detect a change in body weight. However, a 
change in body composition, mainly an increase 
in adipose tissue mass and reduction or no change 
in lean body mass, has given the adverse conse-
quences of weight gain after cancer diagnosis; 
continued efforts to identify the underlying 
mechanisms and develop appropriate weight 
management interventions to support long-term 
survivorship are of high importance [38, 39].

16.3  Dietary Intervention 
and Body Weight Changes 
in Cancer Survivors

Maintaining body weight within healthy ranges 
may help reduce risks of a variety of chronic dis-
eases including cancer. With a poorer prognosis 
for survival, it is expected that obese cancer sur-
vivors should have enhanced motivation to lose 
weight in order to prevent cancer recurrence or to 
prolong cancer-free life. Different dietary regi-
mens have been implemented to assist cancer 
survivors in losing weight. Dietary intervention 
trials aimed at increased intakes of fruit, vegeta-
ble, and fiber and reduced fat intake have usually 
been shown to be effective in achieving short- 
term goals and resulted in weight loss during the 
first 6 months of the intervention [40]. However, 
the long-term effectiveness of these interventions 
is debatable.

Thomson et  al. reported that at the end of 
4 years, the body weight, BMI, and body compo-
sition of the breast cancer survivors were not sig-
nificantly different from the baseline levels [41]. 
Thus, even though the intake of fruit, vegetables, 
and fiber were still increased compared to base-
line level, reduction in energy intake is still nec-
essary in order to maintain the weight loss 
observed during the early post-diagnostic period 
[42]. In a population-based study, Coups and 
Ostroff reported that without any intervention, 
there was no difference in dietary intake patterns 
in terms of fruit, vegetable, and fat intakes 
between cancer survivors and non-cancer con-
trols [43]. However, Blanchard et al. reported that 
47% of the cancer survivors did improve their 
dietary quality [42, 44].
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Cognitive behavioral weight management 
interventions that emphasize increased physical 
activity and diet modification have also been 
shown to promote significant weight loss and 
favorably alter body composition and blood lipid 
profiles among overweight and obese breast can-
cer survivors [45–47]. The current evidence sup-
ports the hypothesis that intentional weight loss 
can reduce cancer risk and that even modest lev-
els of weight loss among the obese may be ben-
eficial for cancer risk reduction [48]. However, 
better designed long-term studies on intentional 
weight loss are still needed to investigate the 
impact that weight loss has on survival for over-
weight and obese cancer survivors [49].

Overall, however, there has been very little 
clarity about the best nutrition practices for the 
prevention of cancer recurrence [50]. In 2012, the 
American Cancer Society issued a report summa-
rizing the findings of a group of experts outlining 
the best clinical practices related to nutrition and 
physical activity for cancer survivors. The report 
provides three specific guidelines, including (1) 
the recommendation to attain and sustain a 
healthy weight, (2) the need to take part in regu-
lar physical activity, and (3) the recommendation 
to follow a dietary pattern with an increase in 
vegetables, fruits, and whole grains [51]. Other 
recommendations in this report provide reason-
able conclusions to guide survivors with answers 
to common questions frequently asked as well as 
information relevant to selected cancer sites. In a 
systematic review, Hoedjes et al. provide an over-
view of the effectiveness of lifestyle interven-
tions for overweight survivors of any cancer type 
after completion of initial treatment, and there is 
good support for this approach but concluded that 
there is lack of knowledge on long-term effec-
tiveness [52] (see Table 16.1).

We have also employed different weight loss 
regimens to compare the effectiveness of weight 
loss and maintenance in breast cancer survivors 
[77, 78]. In one study, the participants were ran-
domized into four treatment groups:

 1. Control group: Participants were only given 
the National Cancer Institute’s “Action Guide 
to Healthy Eating” and the “Food Guide 

Pyramid” without any other dietary or exer-
cise instruction.

 2. Weight Watchers group: Participants were 
provided with free coupons to attend weekly 
Weight Watchers group meetings with no fur-
ther dietary or exercise instructions.

 3. Individualized group: Participants met with a 
registered dietitian (RD) for weekly one-on- 
one counseling for the first 3 months, biweekly 
for the next 3 months, and monthly for the last 
6 months. They were free to call the RD at any 
time if they need more nutritional counseling. 
They were required to keep diet and exercise 
records.

 4. Comprehensive group: Participants in this 
group were provided with free coupons to 
attend Weight Watchers weekly meetings and 
also received individualized dietary counsel-
ing. They were required to keep diet and exer-
cise records.

At the end of 12 months, only the individual-
ized and comprehensive groups had statistically 
significant weight loss as compared to their base-
line weight (Table  16.1), and only the compre-
hensive group also reduced a significant amount 
of body fat. Participants in the comprehensive 
group also showed the most improvement in met-
abolic parameters, such as an increase in HDL-C 
and reduction in LDL-C and leptin levels. Thus, 
even in breast cancer survivors for whom losing 
weight is beneficial, it is unlikely that weight loss 
will be achieved without any intervention.

It appears that intensive individualized diet 
counseling and group support are required to 
achieve significant weight loss. Demark- 
Wahnefried et al. also reported that to date, all the 
dietary interventions studies have been resource 
intensive [79]. In addition, dietary interventions 
may achieve the goal of increasing fruit and veg-
etable intake and reducing fat intake in breast 
cancer survivors. However, without energy 
restriction, weight loss is still not likely to be 
achieved [41] (Table 16.2).

Since weight loss can prevent cancer inci-
dence and recurrence, as well as other chronic 
diseases [3], weight loss has been a goal for many 
obese individuals and cancer survivors for years. 
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Table 16.1 Overview of study characteristics of recent 
and ongoing studies of cancer survivors by cancer type 
that include weight loss/lifestyle change interventionsa

Author (yr.) Intervention type
Duration 
(follow-up)

Colorectal cancer
Anderson 
(2010) [53]

PA + diet 
(LiveWell)

3 months

Colorectal, breast, and prostate cancer
Morey (2009) 
[54]

PA + diet 
(RENEW)

12 months

Demark- 
Wahnefried 
(2012) [55]

PA + diet 
(RENEW)

12 months

Christy (2012) 
[56]

PA + diet 
(FRESH 
START)

10 months (1 and 
2 years)

Postmenopausal breast cancer
Befort (2012) 
[57]

PA + diet 6 months

Campbell 
(2012) [58]

PA + diet 24 weeks

Thompson 
(2015) [59]

Diet 
(CHOICE)

6 months

Thomson 
(2010) [60]

Diet 6 months

Breast cancer
Demark- 
Wahnefried 
(2014) [61]

PA + diet 
(DAMES)

12 months

Djuric (2009) 
[62]

PA + diet 
(+spirituality)

18 months

Flynn (2010) 
[63]

Diet 2 × 8 weeks; 
6 months

Greenlee (2013) 
[64]

PA + diet
(curves program)

6 months

Harrigan (2015) 
[65]

PA + diet 
(LEAN)

6 months

Mefferd (2007) 
[45]

PA + diet 16 weeks

Patella (2009) 
[66]

Diet 12 months

Rock (2015) 
[46]

PA + diet 
(ENERGY)

24 months

Saquib (2009) 
[67]

Diet (WHEL) 4 years

Sheppard 
(2016) [68]

PA + diet 
(stepping stone)

12 weeks

Spark (2015) 
[69]

PA + diet 6 months

Stolley (2009) 
[70]

PA + diet 
(moving 
forward)

6 months

(continued)

Table 16.1 (continued)

Author (yr.) Intervention type
Duration 
(follow-up)

Swisher (2015) 
[71]

PA + diet (get fit 
for the fight)

12 weeks

Travier (2014) 
[72]

PA + diet 12 weeks

Vitolins (2014) 
[73]

PA + diet 12 weeks

Breast and endometrial cancer
McCarroll 
(2015) [74]

PA + diet (lose 
it!)

1 month

Endometrial 
cancer
Von Gruenigen 
(2008) [75]

PA + diet 6 months

Von Gruenigen 
(2012) [76]

PA + diet 
(SUCCEED)

6 months

PA physical activity
aTable adapted from Hoedjes et al. [52]

However, weight loss maintenance is very diffi-
cult to achieve. It has been reported that less than 
10% of formerly obese patients are able to main-
tain significant weight loss for an extended period 
of time, and weight regain is fast [80].

For many obese individuals, this weight loss/
regain cycle repeats many times thus producing a 
weight yo-yo or weight cycling phenomena. In 
animal research we have previously reported that 
experiencing this kind of weight cycling showed 
insulin resistance [81]. Moreover, animals that 
went through five cycles of weight cycling had 
similar body weights as the control animals who 
maintained a constant body weight throughout 
the study [82]. However, the weight-cycled rats 
still had elevated levels of 5-hydroxymethyl-2′-
deoxyuridine as compared to the control animals. 
5-Hydroxymethyl-2′-deoxyuridine, an oxidized 
thymidine residue, is an indicator of oxidized 
DNA damage and serves as a marker for breast 
cancer risk [83].

These animal data indicate the potential of 
weight cycling to promote breast cancer. 
However, we also observed that when insulin 
resistance was not produced, weight cycling did 
not increase the risk of breast cancer [84]. 
Therefore, it may be the insulin resistance perse, 
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not the weight cycling itself, that increases can-
cer risks. Cleary et  al. reported that weight 
cycling reduced the incidence of mammary 
tumors [85]. However, no data on insulin resis-
tance in these mice were reported. It is possible 
that no insulin resistance was produced in their 
animals as judged by the fact that weight-cycled 
mice had similar body weight, fat pad weight, 
and IGF-1 levels as the ad libitum-fed mice. 
Since weight gain/obesity is positively associated 
with insulin resistance and weight loss improves 
insulin sensitivity, weight loss or maintenance 
should be strongly encouraged in cancer survi-
vors [86].

16.4  Strategies for Weight Loss

Body weight regulation is determined by energy 
balance: energy intake and energy expenditure. 
In order to lose weight, a negative energy balance 
(energy intake less than energy expenditure) 
must be achieved. Generally speaking, there are 
two dietary strategies to reduce energy intake:

 1. Altering dietary composition (i.e., low fat/
high carbohydrate, high protein/low carbohy-
drate). Significant improvements in weight 
and metabolic indexes can be demonstrated 
among overweight breast cancer survivors 
adherent to either a carbohydrate- or fat- 
restricted diet [59, 60, 87, 88–96].

 2. Reducing food intake and eating a balanced 
diet, thus reducing energy intake (i.e., energy- 
restricted DASH, Mediterranean, MyPlate, or 
plant based) [57, 63, 97–100].

The American Society of Clinical Oncology 
(ASCO) has recently published position state-
ments on obesity and cancer, nutrition, and phys-
ical activity guidelines for cancer survivors [33], 
as well as a guide with resources to encourage 
medical professionals to help patients lose weight 
and make other healthy lifestyle changes [101]. 
Demark-Wahnefried et al. recommend that medi-
cal professionals need to work together to pro-
vide support for healthy lifestyle changes in 
cancer survivors [102]. An individual’s dietary 
preferences can strongly impact dietary adher-
ence and weight-loss success and are an impor-
tant consideration in the development of clinical 
practice guidelines for physicians who recom-
mend that their patients lose weight [103–105].

16.5  Altering Dietary 
Composition

16.5.1  Low-Carbohydrate (CHO), 
High-Protein/High-Fat Diets

This type of diet has enjoyed widespread popu-
larity. The most famous representatives of this 
type are “Dr. Atkin’s Diet Revolution” in the 
1970s and his “Dr. Atkin’s New Diet Revolution” 
in the 1990s. This type of diet proclaims that high 
CHO induces postprandial hyperglycemia and 
thus elevates insulin secretion. This increased 
insulin secretion not only enhances lipogenesis 
by increasing glucose uptake by the fat cells but 
also triggers hunger due to reduced blood glu-
cose levels [106–108]. In addition, elevated insu-
lin levels inhibit the release of the brain satiety 

Table 16.2 Anthropometric and dietary changes from baseline to the end of 12 months of four groups of subjects

Control Weight Watchers Individualized Comprehensive p
Body weight (kg) 1.1 ± 1.7a −2.7 ± 2.1ac −8.0 ± 1.9bc * −9.5 ± 2.7b * <0.005
BMI (kg/m2) 0.5 ± 0.9a −1.5 ± 1.0ac −3.0 ± 1.3bc * −3.7 ± 0.8bc * <0.005
Body fat (%) 0.23 ± 0.6a −0.99 ± 0.08ac −3.17 ± 0.8bc −3.65 ± 1.1b f <0.05
Energy intake (kcal) −145 ± 179 −570 ± 58 f −515 ± 118∗ −393 ± 163∗ Ns
Dietary fat intake (%) 5.4 ± 3.7* −2.6 ± 2.8∗ −4.8 ± 1.5∗ 0.9 ± 3.4 Ns

Adopted from Jen et al. [77] with permission. 
Numbers with different superscripts were significantly different from each other
∗Significantly different from its baseline value at p < 0.05; f significantly different from its baseline value at p < 0.01, 
Ns not significant
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hormone serotonin [109]. Thus, consuming a 
high-CHO diet will make individuals even hun-
grier and desire to eat even more CHO, and the 
elevated blood insulin levels will cause insulin 
resistance [106–108].

As stated previously, insulin resistance 
reduces the secretion of sex hormone-binding 
globulin and IGFBP-1, thus producing more free- 
circulating IGF and estrogen. As a result, cancer 
risk is increased. The low-CHO diets claim that 
by reducing CHO intake, blood insulin secretion 
will be blunted and the possibility of insulin 
resistance will be reduced. When individuals start 
a low-CHO diet, weight loss is faster when com-
pared to individuals on a high-CHO diet at the 
end of 6 months. At the end of 1 year, the amount 
of weight lost is similar for people on the high- 
and low-CHO diets [110, 111]. The rapid weight 
loss at the beginning of a low-CHO diet is mostly 
due to loss of body water and muscle and liver 
glycogen. A significantly higher amount of lean 
body mass loss has also been observed with low- 
CHO/high-fat diet as compared to high-CHO/
low-fat diet [112]. Low-CHO diets also generate 
ketones because of incomplete fat catabolism 
[113]. Ketones may suppress appetite, a mecha-
nism proposed by Atkins as desirable. 
Nevertheless, the long-term health effects of ele-
vated ketone levels in adults have not been exam-
ined [114].

The effects of a low-CHO diet on appetite 
depend on whether the diet is high in fat or pro-
tein. A reduction in perceived hunger from base-
line levels in individuals consuming the 
low-CHO/high-protein diet, but not the high- 
CHO diet, for 6 weeks has been observed [115]. 
However, the long-term effects of a low-CHO/
high-protein diet on hunger perception warrant 
further investigation. High-fat diets, on the other 
hand, have weak satiety value and thus may lead 
to overconsumption [116]. The long-term conse-
quence of consuming a high-fat diet could be 
increased weight gain and obesity.

The improvement of blood triglyceride and 
HDL-C seen in individuals on the low-CHO diets 
has been proclaimed as evidence that a low-CHO 
diet is superior to a high-CHO diet [110, 111]. 
This improvement may be explained by the 

weight loss. Since individuals consuming low- 
CHO diets lost more weight at the beginning of 
the diet [60, 81], it is not surprising to see a better 
lipid profile than that of people on a high-CHO 
diet. However, a low-CHO diet can also result in 
increased total cholesterol and LDL-C levels [91, 
109, 117]. Therefore, the health benefit of long- 
term consumption of this type of diet is still 
questionable.

Other adverse effects of low-CHO diets 
include increased urinary calcium excretion 
[118], foul taste in the mouth [119], weakness 
[120], constipation [120], headache, and dizzi-
ness [121]. Many of these symptoms are similar 
to those reported during and/or following radia-
tion and various types of chemotherapy [122, 
123]. Increased urinary calcium excretion may 
increase the risk of developing osteoporosis 
[124]. Treatment for breast and prostate cancer 
will also increase the risk of osteoporosis [125] 
suggesting that a high-protein/high-fat diet may 
be contraindicated for cancer survivors. However, 
we have observed that in postmenopausal women, 
breast cancer survivors had significantly higher 
proximal radial Z scores (age and ethnicity- 
adjusted bone density) than controls while there 
was no difference between cases and controls in 
premenopausal women [126]. The Z score was 
also significantly higher in African American 
cases than in African American women in the 
control group. No such difference was identified 
in Caucasian women [126].

These inconsistent results point to the need for 
further study to examine the relationship between 
high-protein/high-fat intake, osteoporosis, and 
cancer occurrence and recurrence. Before a 
definitive answer can be made, it would be a good 
practice not to consume a high-protein/high-fat 
diet because of its association with other chronic 
diseases.

High-protein/high-fat diets allow for unlim-
ited quantities of meat, cheese, eggs, and other 
high-protein/high-fat foods while severely 
restricting fruit and vegetable intakes. Yang 
et al. [127] reported that in Japan, the incidence 
of colorectal cancer was positively correlated 
with the intakes of animal protein, fat, and oil 
but was negatively associated with plant protein 
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consumption. High-fat/high-protein diets are 
also correlated with renal cell carcinoma [128]. 
Nagle et al. [129] observed that cancer survival 
was negatively associated with the intake of red 
meat, white meat, and protein but positively cor-
related with vegetable intake, especially cruci-
ferous vegetables.

Even though there is no research specifically 
examining the relationship between high-fat/
high-protein intake and cancer recurrence at this 
point, given the fact that cancer patients are more 
likely to develop other chronic diseases [130] 
that are associated with high-fat/high-protein 
intake, it seems advisable for the cancer survivors 
to avoid diets high in protein or fat. Under energy 
restriction, participants on a low-fat diet who had 
increased the percentage energy intake from pro-
tein showed the greatest reduction in weight and 
cholesterol and a triglyceride reduction equally 
large to that of participants on a high-fat diet.

16.5.2  High-CHO Diets

High-CHO diets have moderate protein content 
and low fat content (usually between 10 and 
20%). The representative diets are Dr. Pritikin’s 
diet [131, 132] and Ornish’s diet [133, 134]. 
Barnard [135] reported that for subjects who 
were in the Pritikin Longevity Center for 3 weeks, 
medically supervised with daily aerobic exercise, 
and fed the Pritikin diet, there was a 5.5% 
decrease in body weight in men and a 4.4% 
decrease in women [135, 136]. However, 
Barnard’s studies omit information on total 
caloric intake or energy expenditure. Pritikin did 
recommend 1000–1200  kcal/day, which would 
suggest that they consumed a low-calorie diet. 
Ornish et al. [137] reported that results from the 
Lifestyle Heart Trial indicated that there was a 
significant difference in the amount of fat intake 
and weight loss between the experimental group 
following the Ornish diet and their control group: 
10.9  kg weight loss at l year with a sustained 
weight loss of 5.8 kg at 5 years in the experimen-
tal group, compared to no change in the control 
group. Havel et al. [138] reported that for women 
with a family history of diabetes, consumption of 

a low-fat diet for 6  months was predictive of 
weight loss and fat loss.

A meta-analysis conducted by Astrup et  al. 
revealed that an ad libitum low-fat/high-CHO 
diet induced a significant weight loss [139]. It is 
worth mentioning that many of the studies exam-
ining the effects of a low-fat/high-CHO diet on 
body weight regulation observed a reduction in 
energy intake, even though energy reduction was 
never intended [140, 141]. Thus, one advantage 
of the high-CHO diets is lowered energy intake 
due to low energy density in this type of diet.

However, not all studies have reported a 
greater weight loss for individuals on high-CHO 
diets as compared to those on conventional low 
caloric diets or low-CHO diets [110]. Nordmann 
et  al. analyzed five randomized clinical trials 
comparing low-CHO versus high-CHO diets. 
They concluded that after 6 months, individuals 
randomized to the low-CHO diet lost more 
weight than those randomized to low-fat/high- 
CHO diet [141]. Nevertheless, the difference 
between the diets disappeared at the end of 
1 year.

The major focus of this dietary approach is on 
the “type” of calories and “caloric density” rather 
than “counting total calories” directly. The focus 
is really based on the promotion of eating more 
high complex carbohydrates and high-fiber foods 
to lose weight—specially to eat more fruits, veg-
etables, whole grains, and beans, while trying to 
omit sugar and white flour (note: Ornish diet is 
vegetarian, while Pritikin allows for a limited 
amount of low-fat animal protein daily, no more 
than 3.5 ounces/day) [142]. Foods high in fruits 
and vegetables are usually low in energy density 
[143].

The energy densities of foods have been 
shown to be associated with body weight and 
BMI [143, 144]. It has been reported that over-
weight subjects who consume a low-fat, high- 
CHO diet do eat fewer calories and lose weight 
and body fat [117, 138, 145–147]. Nevertheless, 
Raben et al. [148] and Prewitt et al. [149] both 
reported that the consumption of a low-fat diet 
resulted in an increase in caloric intake but a 
decrease in body weight. Hays et  al. [150] 
reported that a diet rich in complex carbohydrates 
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resulted in an increase in lean body mass and a 
decrease in fat mass among 34 subjects with 
impaired glucose tolerance.

The Iowa Women’s Health Study observed 
that postmenopausal women who were less over-
weight and consumed less fat had higher rate of 
survival after breast cancer diagnosis than those 
who were overweight and consuming higher fat 
[151]. In order to evaluate the efficacy of a low- 
fat/high-complex CHO diet on breast cancer 
recurrence, two multicenter randomized con-
trolled trials of dietary interventions have been 
funded by the National Cancer Institute: the 
Women’s Intervention Nutrition Study (WINS) 
and the Women’s Healthy Eating and Living 
Study (WHELS).

The Women’s Healthy Eating and Living 
Study is a part of the Women’s Health Initiative. 
The WINS study was designed to investigate the 
effects of reducing dietary fat intake with adju-
vant systemic therapy on cancer recurrence rates 
in postmenopausal women with early stage, sur-
gically treated breast cancer [152]. The primary 
aim of the WHELS is to evaluate the effects of a 
high-vegetable, low-fat diet in reducing breast 
cancer recurrence and mortality [153]. Although 
weight loss was not the goal of these programs, 
some weight loss in the intervention groups have 
been observed in some reports [154, 155] 
although not in others [41, 42].

Among survivors of early stage breast cancer, 
adoption of a diet that was very high in vegeta-
bles, fruit, and fiber and low in fat did not reduce 
additional breast cancer events or mortality dur-
ing a 7.3-year follow-up period.

The FRESH START study accrued a large 
sample of cancer survivors [56]. The interven-
tions targeted both prostate and breast cancer sur-
vivors, whereas most lifestyle intervention trials 
have targeted survivors of a single cancer type. 
The intervention arm showed a sustained reduc-
tion in total fat intake relative to baseline. These 
findings suggest that tailored intervention 
resulted in better long-term dietary outcomes 
than standard materials, although both fostered 
improved adherence to healthy dietary behaviors 
in cancer survivors.  Barnard et  al. [155] 
reported consistent evidence from clinical trials 

supporting that the prescription of vegetarian 
(including vegan) diets reduces mean body 
weight in study groups, suggesting that they may 
be helpful for prevention and management of 
weight-related conditions.

There have been concerns regarding the 
impact of the consumption of high-CHO, low-fat 
diets on blood glucose, lipids, insulin, and leptin 
levels. Most studies have reported that these diets 
usually result in decreased energy intake, blood 
glucose, and insulin levels [132, 136, 156, 157]. 
The effects of high-CHO diets on blood lipid lev-
els are controversial. Gerhard et al. reported that 
a low-fat/high-CHO diet significantly reduced 
body weight as compared to a diet high in mono-
unsaturated fat. However, there was no difference 
between these diets in the levels of blood lipids 
nor in glycemic control and insulin sensitivity 
[158]. On the other hand, high-CHO diets have 
been reported to increase blood triglyceride lev-
els [142, 143, 149].

Noakes et al. reported that individuals on an 
energy-restricted, high-protein diet had meta-
bolic profiles as good as or even better than those 
on a high-CHO diet [157]. Kasim-Karakas et al. 
observed that when individuals on a high-CHO 
diet ad libitum, they lost weight but maintained 
their normal blood triglyceride levels [147]. 
However, when individuals were put on an euen-
ergetic high-CHO diet to maintain their body 
weight, their blood triglyceride levels elevated. 
Others have noticed similar findings. Schaefer 
et al. reported that effects of a high-CHO diet on 
blood lipid levels were related to the body weight 
change [159]. When body weight was kept con-
stant, the high-CHO diet lowered total choles-
terol, LDL-C, and HDL-C, as well as elevated 
triglyceride levels. When the high-CHO diet was 
consumed ad libitum, these individuals lost 
weight and lowered their LDL-C without any 
adverse effects on blood triglyceride levels and 
TC/HDL-C ratios [159]. Thus, the effects of 
high-CHO diets can be modulated by the energy 
intake or body weight change.

Many of the controversies regarding the 
effects of high-CHO diets on blood lipid levels 
may also be related to the CHO used. When high- 
CHO diets are high in fruits and vegetables (and 
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thus are high in fiber), the diet’s adverse effects 
on blood lipid levels may be alleviated [160, 
161]. Many of the “low-fat” food products on the 
market, on the other hand, are high in simple 
CHO, as demonstrated in Table 16.3.

With the added simple CHO, there is no reduc-
tion in caloric content, even though the fat con-
tent is reduced. The added simple CHO also 
elevates blood lipid levels. Thus, these “reduced 
fat” products offer no health benefits. Considering 
the fact that the current dietary guidelines for 
cancer prevention include a high consumption of 
fruits and vegetables and a reduced intake of fat 
[48], the low-fat, high-CHO diets rich in fruits 
and vegetables should also be recommended for 
cancer survivors and for all individuals in order 
to reduce the risks for other chronic diseases. 
Studies investigating the satiety of high-CHO, 
low-fat diets have reported that low-fat diets 
received higher hedonic ratings compared to 
high-fat diets [137]. The exposure to high-CHO- 
containing foods can result in a marked restrain-
ing effect on the expression of appetite [162].

There are data to support that individuals who 
consume a low-fat, high-CHO diet are perhaps 
more successful at maintaining weight loss [163–
165]. The responses of insulin and leptin levels to 
dietary CHO may play a role in the weight- 
maintaining effects of these dietary regimens. 
Weigle et al. [166] have reported that there was 
no difference in the area under the curve (AUC) 
for blood leptin levels between high-CHO and 
low-CHO diet consumption in the short term. 
However, after 12 weeks on the high-CHO diet, 
the AUC for leptin in that group was significantly 
higher than that observed for the low-CHO diet. 
Therefore, one of the mechanisms for the mainte-

nance of weight loss in high-CHO diets may be 
attributed to the elevated leptin levels.

16.5.3  Balanced, Energy-Reduced 
Diets

Diets in this category are represented by the 
Dietary Approaches to Stop Hypertension 
(DASH) diet [167], the Mediterranean diet 
[100], the 2006 American Heart Association Diet 
and Lifestyle Recommendations [168], and the 
National Cholesterol Education Program (NCEP) 
Step I diet [169]. These diets are designed based 
on the 2005 Institute of Medicine (IOM) Dietary 
Reference Intakes for Energy, Carbohydrate, 
Fiber, Fat, Fatty Acids, Cholesterol, Protein, and 
Amino Acids [170].

Pérez-Escamilla et al. [171] conducted a sys-
tematic review which supports a relationship 
between energy density and body weight in 
adults, adolescents, and children. They concluded 
that consuming diets lower in energy density 
appears to be an effective strategy for managing 
body weight. Several studies have reported that 
total caloric content was more important than diet 
composition for weight loss [172, 173] and the 
percent of calories from fat (15–35%) did not 
seem to influence the amount of weight loss. 
Based on the analysis of four popular diets with 
very different diet compositions by Dansinger 
et al. [91], it is apparent that there is not one spe-
cific macronutrient that induces weight loss. 
Rather, it is the reduction in total energy intake 
and the degree of adherence to the diet that pro-
duce the weight loss.

Without reduction in energy intake, even diets 
with high fruits and vegetable content would not 
achieve weight loss [41, 42]. The best strategy to 
reduce energy intake is to reduce portion size and 
to reduce the consumption of energy-dense foods.

Since the degree of adherence determines the 
amount of weight loss, the best diet to reduce 
body weight would be a diet that is nutritionally 
balanced and easy to adhere to for long periods of 
time. A diet that severely restricts one type of 
food to the extreme may produce desired short- 
term weight loss, but long-term success may be 

Table 16.3 Energy and macronutrient content of regular 
and fat-reduced peanut butter of a national brand (serving 
size, 2 tablespoons)

Regular fat Reduced fat
Energy (kcal) 190 190
Fat (g) 16 12
Fat (kcal) 130 110
Carbohydrate (g) 6 15
Sugar (g) 2 4
Protein (g) 8 8
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difficult to achieve [91]. Dietary recommenda-
tions for weight loss should be based on the 
“American College of Cardiology, the American 
Heart Association, and the Obesity Society pub-
lished guidelines for managing overweight and 
obesity in adults” [172].

The key element of these guidelines is the use 
of a moderate decrease in caloric intake to 
achieve a slow but progressive weight loss. The 
dietary composition goals and dietary patterns of 
these guidelines are shown in Table 16.4. Another 
recommendation for a balanced, low-energy diet 
plan is included in the 2015–2020 Dietary 
Guidelines for Americans [100], the 
Mediterranean eating plan, and the DASH eating 
plan (Table  16.5). The DASH diet emphasizes 
fruits, vegetables, and low-fat dairy products. 
The effects of the DASH diet on weight manage-
ment are being evaluated prospectively in the 
ENCORE study participants. The present find-
ings suggest that the DASH diet, particularly 
when augmented by exercise and weight loss, 
can offer considerable benefit to patients with 
high blood pressure and reductions in biomarkers 
of disease risk [175].

The American Institute for Cancer Research 
and the World Cancer Research Fund also pub-
lished the Food, Nutrition, Physical Activity and 
the Prevention of Cancer: a Global Perspective 
which again emphasizes choosing plant-based 
diet plans, consuming plenty of fruits and vegeta-
bles, and maintaining a healthy body weight, 
among other recommendations [176].

The Mediterranean diet plan may be a useful 
tool to reduce body weight, especially when the 
Mediterranean diet is energy-restricted, associ-
ated with physical activity, and more than 
6 months in length [177]. The Mediterranean diet 
has been shown not to cause weight gain, which 
removes the objection to its relatively high fat 
content. These results may be useful for helping 
people to lose weight [178].

From the research evidence collected thus far, 
it is clear that in order to help prevent cancer 
occurrence/recurrence, maintaining a healthy 
body weight and consuming enough fresh fruits 
and vegetables are critical. The NCEP’s Step I 
diet includes these in their dietary goals:

Table 16.4 The American College of Cardiology, the 
American Heart Association, and the Obesity Society 
Guidelines for Management of Overweight and Obesity in 
Adults, 2013 [174]

A diet from the European Association for the Study of 
Diabetes guidelines, which focuses on targeting food 
groups, rather than formal prescribed energy restriction, 
while still achieving an energy deficit. (descriptions of 
the diet can be found in the full panel report 
supplement)
A diet 1200–1500 kcal/day for women and 1500–
1800 kcal/day for men or a 500–750 kcal/day energy 
deficit
Higher-protein diet (25% of total calories from protein, 
30% of total calories from fat, and 45% of total calories 
from carbohydrate), with provision of foods that realize 
an energy deficit
Higher-protein Zone™-type diet (5 meals/d, each with 
40% of total calories from carbohydrate, 30% of total 
calories from protein, and 30% of total calories from 
fat) without formal prescribed energy restriction but 
with a realized energy deficit
Lacto-ovo vegetarian-style diet with prescribed energy 
restriction
Low-calorie diet with prescribed energy restriction
Low-carbohydrate diet (initially <20 g/d carbohydrate) 
without formal prescribed energy restriction but with a 
realized energy deficit
Low-fat vegan-style diet (10% to 25% of total calories 
from fat) without formal prescribed energy restriction 
but with a realized energy deficit
Low-fat diet (20% of total calories from fat) without 
formal prescribed energy restriction but with a realized 
energy deficit
Low-glycemic-load diet, either with formal prescribed 
energy restriction or without formal prescribed energy 
restriction but with realized energy deficit
Lower-fat (≤30% fat), high-dairy (4 servings/d) diets 
with or without increased fiber and/or low-glycemic- 
index (low-glycemic-load) foods with prescribed 
energy restriction
Macronutrient-targeted diets (15% or 25% of total 
calories from protein; 20% or 40% of total calories 
from fat; 35%, 45%, 55%, or 65% of total calories from 
carbohydrate) with prescribed energy restriction
Mediterranean-style diet with prescribed energy 
restriction
Moderate-protein diet (12% of total calories from 
protein, 58% of total calories from carbohydrate, and 
30% of total calories from fat) with provision of foods 
that realize an energy deficit
Provision of high-glycemic-load or low-glycemic-load 
meals with prescribed energy restriction
The AHA-style step 1 diet (prescribed energy 
restriction of 1500 to 1800 kcal/d, <30% of total 
calories from fat, <10% of total calories from saturated 
fat)
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 1. To reduce energy intake. By reducing energy 
intake by 500 kcal to 1000 kcal, a weight loss 
of 1 to 2  lb/week will be produced, since a 
pound of fat is about 3500 kcal. This reduc-
tion in energy intake can be easily achieved by 
reducing the portion size without any major 
alteration in eating plan. The MyPlate serv-
ings and portion sizes for commonly con-
sumed foods are presented in Table 16.6.

 2. To reduce daily fat intake to about 30% of 
energy intake, to replace saturated fatty acids 
with mono- or polyunsaturated fatty acids, 
and to reduce cholesterol intake. It has been 
shown that not only the quantity but also the 
quality of dietary fat is important for general 
health. Saturated fats and trans-fats are associ-
ated with hyperinsulinemia and insulin resis-
tance, which could in turn increase the risk for 
cancer [179, 180]. Omega-3 (ω-3) fatty acids 
improve insulin sensitivity and thus may 
reduce cancer risk [181, 182]. However, a 
recent meta-analysis of the effects of dietary 
fatty acids on cancer risks showed no consis-
tent connection between ω-3 fatty acids and 
cancer incidence [183]. Nevertheless, consid-
ering the fact that cancer patients are at higher 
risk of other chronic diseases and ω-3 fatty 
acids are known to be protective of 
 cardiovascular diseases [179, 182], replacing 
saturated fatty acids with ω-3 fatty acids may 
still be advisable. Foods rich in ω-3 fatty acids 
are fatty fish such as mackerel, salmon, her-
ring, tuna, as well as canola and soybean oils, 
walnuts, and flaxseeds.

 3. To consume plant-based protein and lean 
meats as the main protein source of the diet. 
These types of foods contain no or low amount 
of cholesterol and saturated fatty acids. They 
not only provide adequate amount of protein 
but also reduce the risk of cardiovascular dis-
ease and cancers.

 4. To use complex carbohydrates, such as fruits, 
vegetables, and whole grains as the carbohy-
drate sources as suggested for the DASH diet 
[100, 167, 175]. These complex carbohy-
drates contain not only adequate amounts of 
fibers but also micronutrients that have been 
shown to reduce cancer risk [182]. These 
micronutrients include vitamins C and E, 
folate, carotinoids, calcium, and phytochem-
icals. Consuming whole foods is preferable 
over supplements, since the micronutrients 
in whole foods may have synergistic effects 
to provide maximal protection. Foods rich 
in the colors red (tomatoes, red peppers, 
red onions, beets, strawberries, raspberries, 

Table 16.5 The DASH diet recommendations, 2015 
[100]

Type of food

Number of servings 
for 1600–3100 kcal 
diets

Grains and grain products 
(include at least three whole 
grain foods each day)

6–12

Fruits 4–6
Vegetables 4–6
Low-fat or nonfat dairy foods 2–4
Lean meats, fish, and poultry 1.5–2.5
Nuts, seeds, and legumes 3–6 per week
Fats and sweets 2–4

Table 16.6 USDA’s MyPlate and serving sizes (2011) 
[186]

Fruit: 2 cups/day, 1 cup of fruits counts as
  1 cup raw or cooked fruit
  1/2 cup dried fruit
  1 cup 100% fruit juice
Vegetables: 2 1/2 cups, 1 cup of vegetables counts as
  1 cup raw or cooked vegetables
  2 cups leafy salad greens
  1 cup 100% vegetable juice
Grains: 6 ounce equivalents, 1 ounce of grains counts 
as
  1 slice bread
  1 ounce ready-to-eat cereal
  1/2 cup cooked rice, pasta, or cereal
Proteins: 5 1/2 ounce equivalents, 1 ounce of protein 
counts as
  1 ounce lean meat, poultry, or seafood
  1 egg
  1 tbsp peanut butter
  1/4 cup cooked beans or peas
  1/2 ounce nuts or seeds
Dairy: 3 cups, 1 cup of dairy counts as
  1 cup milk
  1 cup yogurt
  1 cup fortified soy beverage
  1 1/2 ounces natural cheese or 2 ounces processed 

cheese
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watermelon, etc.), green (broccoli, green 
leafy vegetables, green pepper, green grapes, 
honey dew, etc.), blue/purple (blueberries, 
blackberries, eggplant, purple grapes, etc.), 
orange/yellow (carrots, pumpkin, sweet corn, 
butternut squash, sweet potatoes, oranges, 
cantaloupes, nectarines, papayas, etc.), and 
white (cauliflower, onions, garlic, potatoes, 
mushrooms, pears, bananas, etc.) are the 
best sources of these micro-nutrients and are 
strongly recommended to reduce the risk of 
cancer occurrence and recurrence. For more 
detailed fruit and vegetable choices, please 
visit http://www.fruitsandveggiesmoremat-
ters.org/. If fresh fruits and vegetables are 
not readily available, frozen or canned vari-
eties are suitable substitutes [184]. For some 
cancer survivors with compromised immune 
systems, consuming raw vegetables may not 
be advisable [185] because the pathogens 
attached to these foods may increase the risk 
of infection.

In summary, evidence suggests that in order to 
reduce the risk of cancer recurrence, cancer sur-
vivors should try to maintain a healthy body 
weight. Obese cancer survivors can follow the 
NCEP’s Step I dietary pattern, the Mediterranean 
diet pattern, the DASH diet pattern, or a plant- 
based diet pattern combined with energy restric-
tion to reduce energy intake and thus body 
weight. All of these dietary patterns include goals 
to include adequate amounts of fruits and vegeta-
bles in the diet, which provide the advantage of 
the phytochemicals and dietary fibers contained 
in these types of foods, which have been shown 
to reduce the risk of cancer occurrence/
recurrence.

The other side of the equation for body weight 
regulation is energy expenditure. The major com-
ponents of energy expenditure are basal meta-
bolic rate, the thermic effects of foods (energy 
used to process food consumed), and physical 
activity. It is important to remember that the only 
component of energy expenditure that individu-
als have control over is physical activity.

16.6  Future Directions

Improvements in understanding the role of obe-
sity and weight management in cancer survivor-
ship have been made over a decade since we 
authored the original chapter. Specifically, there 
have been significant improvements in the design 
of dietary intervention protocols including an 
increase in the number of randomized control tri-
als [52]. Although, lifestyle interventions for can-
cer survivors have remained focused on testing 
fitness, diet, and behavioral approaches, it is 
important to note that there have been significant 
advances in our understanding of the impact that 
increases in dietary quality, reduction of dietary 
fat intake, increases in fruit and vegetable con-
sumption, and dietary patterns have on weight 
management in cancer survivors.

Current evidence also suggests that weight 
management is key to controlling prevalent 
comorbid conditions in this patient population 
[52, 68, 69, 71–76]. Ongoing studies such as the 
DIANA-5 study [187] and the SUCCESS C study 
[188] that investigate the effect of lifestyle inter-
vention on weight control and cancer outcomes/
recurrence should provide greater insight into the 
best methods of weight loss and maintenance for 
cancer survivors.

Clearly, all healthcare professionals should 
continue to encourage weight management in 
cancer survivors as a means to improve overall 
health [55, 58, 189–191]. We found very few 
weight control interventions for cancer survivors 
that addressed the impact that racial or ethnic fac-
tors may have on outcomes [192]. Such interven-
tions are needed and can help reduce the disparities 
currently seen in cancer mortality rates [70].

Future research should also focus on prom-
ising technology-delivered and home-based 
lifestyle programs for cancer survivors. Outcome-
based evidence is just beginning to be reported 
with positive results, for some of these technolo-
gies that could provide cost- effective approaches 
for the delivery of nutrition and exercise interven-
tions for weight maintenance [54, 55, 96, 193, 
194]. Finally, there continues to be major gaps 
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in knowledge regarding the long-term efficacy of 
nutrition interventions for weight management 
prevention of cancer recurrence and/or prolong 
cancer-free life. Further research is needed to 
support the development of evidence-based nutri-
tion guidelines for cancer survivors. These ongo-
ing and future research needs are summarized in 
Table 16.7.
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17.1  Introduction

Cancer survivors are at increased risk for the 
development of second primary cancers, cancer 
recurrence, treatment late effects, and other 
chronic health conditions. Certain behavioral risk 
factors such as persistent smoking increase the 
likelihood of adverse health outcomes, and there-
fore treatment of tobacco dependence has emerged 
as a target for reducing morbidity and mortality in 
cancer survivors. Approximately 10–30% of can-
cer patients report current cigarette smoking at the 
time of cancer diagnosis [1]. Smoking is now rec-
ognized as causally linked to at least 13 cancers, 
including cancers of the lung, esophagus, larynx, 
mouth, throat, kidney, bladder, liver, pancreas, 
stomach, cervix, colon, and rectum, as well as 
acute myeloid leukemia [2]. According to the 

2014 Surgeon General’s Report on the Health 
Consequences of Smoking [2], persistent smoking 
following diagnosis is associated with cancer-spe-
cific and all-cause mortality, increased likelihood 
for second primary cancer, increased risk for dis-
ease recurrence, poor response to treatment, and 
treatment-related toxicity. In addition, cancer sur-
vivors who continue smoking are at risk for other 
tobacco-related chronic, life-threatening medical 
conditions, such as heart and respiratory disease, 
and poor quality of life [3].

Despite the apparent risks of persistent smok-
ing, approximately 60% of patients who are cur-
rent smokers at the time of diagnosis will 
continue smoking following their diagnosis [1]. 
Driven by this cumulative evidence of the harms 
of persistent smoking and the benefits of cessa-
tion in cancer patients, several leading oncology 
professional organizations have strongly 
endorsed tobacco use assessment and delivery of 
smoking cessation advice and treatment as essen-
tial for high-quality cancer care. The American 
Association for Cancer Research (AACR) has 
also prioritized the need for basic, clinical, and 
translational research to better understand and 
reduce the risks of persistent smoking on cancer 
outcomes [4]. In response, the National 
Comprehensive Cancer Network (NCCN) has 
developed evidence-based, clinical guidelines for 
tobacco use assessment and cessation treatment 
delivery in the context of cancer care [5] and rec-
ommends guideline adoption for all cancer 
patients and survivors [6].
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Notwithstanding this momentum, barriers to 
the implementation of tobacco use assessment 
and treatment strategies are many, and adoption 
of smoking cessation into real-world oncology 
practice settings has been slow and inconsistent 
[5, 7, 8]. Although recent surveys demonstrate 
that oncology providers agree that promoting 
tobacco cessation is an important part of cancer 
treatment planning [9, 10], most cancer care set-
tings have not yet established tobacco cessation 
treatment as standard care [11].

Cancer survivorship provides extraordinary 
opportunities, as well as challenges to promoting 
smoking cessation. By personalizing the harms 
of smoking and focusing efforts on the restora-
tion and maintenance of good health, cancer 
diagnosis can be a catalyst or “teachable moment” 
for smoking cessation among cancer survivors 
and their tobacco-dependent loved ones [12–14]. 
However, cancer also confers unique barriers to 
smoking behavior change that must be overcome 
in order to promote smoking cessation among 
cancer survivors.

In this chapter, we will (1) describe the cur-
rent evidence supporting the importance of pro-
viding smoking services to cancer survivors and 
their families; (2) review prevalence rates of 
smoking and cessation in this population; (3) 
review clinical practice guidelines for the deliv-
ery of evidence- based, smoking cessation inter-
ventions in cancer care; (4) summarize the 
unique challenges of promoting smoking cessa-
tion in cancer survivors across all healthcare set-
tings and by all providers; and (5) highlight 
future research directions for promoting smok-
ing cessation in cancer survivorship across the 
trajectory of care. This review will focus primar-
ily on cancer patients following primary treat-
ment for cancer, but will also encourage access 
to smoking cessation services for family mem-
bers and other caregivers, recognizing the impor-
tance of partner smoking status and caregiver 
health on patient outcomes. Also, because of the 
dearth of literature regarding other forms of 
tobacco use in the context of cancer care (e.g., 
smokeless tobacco), this chapter will focus pri-
marily on cigarette smoking cessation [15]. 
However, interested readers are referred to 

reviews on smokeless tobacco [16, 17] as well as 
a paper [18] and policy statement [19] on the use 
of electronic cigarettes in the context of cancer 
care. Additional research on these other forms of 
tobacco use in cancer survivors is needed.

17.2  Rationale for Promoting 
Smoking Cessation 
Among Cancer Survivors 
and Their Families

Persistent smoking is associated with poor clini-
cal outcomes for cancer survivors, including poor 
quality of life, increased risk of secondary cancers 
and recurrence, as well as increased morbidity 
and mortality [20]. Considered a warning for syn-
thesizing the effects of smoking, the most recent 
(2014) Surgeon General’s Report (SGR) on the 
Health Consequences of Smoking concluded—
for the first time since its inaugural publication in 
1964—that there is now sufficient evidence for a 
causal relationship between continued smoking 
and adverse health outcomes for cancer patients 
and survivors [2]. The report highlights that cessa-
tion improves prognosis and further establishes 
that continued smoking is associated with an 
increased risk for mortality (all-cause and cancer-
specific) and second primary cancers and is caus-
ally related to recurrence, poorer treatment 
response, and increased treatment-related toxicity 
[21–32]. Accordingly, the 2014 SGR summarizes 
new evidence supporting the conclusion that 
smoking is not only the leading cause of cancer 
but that quitting smoking improves cancer prog-
nosis and important cancer-related outcomes for 
cancer survivors [2]. A growing literature clearly 
supports the benefits of quitting smoking follow-
ing cancer diagnosis.

While most of these studies focus on patients 
diagnosed with tobacco-related cancers, there is 
also evidence supporting the specific health ben-
efits of cessation across non-tobacco-related can-
cer types. Cancer care providers are encouraged 
to offer personalized quitting advice regarding 
the health benefits of cessation as outlined in the 
following section to enhance quitting motivation 
in cancer survivors.
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17.2.1  Biological Mechanisms

There is a robust and growing literature on the 
biological mechanisms underlying exposure to 
cigarette smoking and cancer etiology and pro-
gression, including the effect of carcinogens 
(e.g., nitrosamines, benzopyrene) in cigarette 
smoke on tumor growth (e.g., accelerated growth, 
progression, metastases, and recurrence) [20] and 
the effect on comorbid smoking-related diseases 
(especially cardiopulmonary disease) on treat-
ment complications and outcomes. For more on 
mechanisms of carcinogenesis, disease path-
ways, pathogenesis, and nonspecific effects of 
exposure to tobacco smoke, see Warren et al. and 
the 2014 Surgeon General’s Report [2, 20].

17.2.2  Survival, Second Primary 
Cancers, and Treatment 
Complications

Smoking cessation is associated with an improved 
length of survival following diagnosis [2], while 
continued smoking is linked to the risk of second 
primary cancers and treatment-related complica-
tions. A meta-analysis [2] showed that the RRs 
for all-cause mortality among former smokers 
were intermediate between never smokers and 
current smokers, suggesting that smoking cessa-
tion prolongs survival compared to persistent 
smoking. In one study, smoking cessation signifi-
cantly reduced the risk of death compared to per-
sistent smoking [33], while a meta-analysis [27] 
concluded that persistent smoking increased the 
risk for all-cause mortality. There is a dose- 
response relationship such that greater cigarette 
smoking consumption is related to a higher risk 
of cancer-specific mortality.

To date, over 30 studies have found a robust 
relationship between smoking and second pri-
mary cancers and a decreased risk with cessation 
[2]. Continued smoking elevates the risk for sec-
ond primary breast, lung, and Hodgkin lym-
phoma [2, 34, 35]. Further, continued smoking in 
Hodgkin lymphoma survivors increases the risk 
of lung second primary cancer [36]. Multiple 
studies have demonstrated that cancer patients 

who quit smoking lower their risk of developing 
another new cancer [27, 37]. Interestingly, there 
is a synergistic relationship between smoking 
and treatment radiation therapy, such that smok-
ers who were treated with radiation therapy have 
a greater risk of second primary cancers com-
pared to smokers not treated with radiation ther-
apy. Thus, this population should be targeted for 
smoking cessation. Other evidence demonstrates 
that smoking cessation also decreases cancer 
recurrence [2], with 51 studies to date showing 
that cessation is associated with a lower risk of 
progression of a number of cancers. Further, 
smoking cessation was also related to the risk of 
subsequent primary cancer in a retrospective 
cohort study [38] and is known to lower the risk 
of other tobacco-related cancers, including uter-
ine cervical, pancreatic, colon, and kidney can-
cers [39].

Active smoking worsens the deleterious phys-
ical effects of treatment toxicity. For instance, 
persistent smoking among head and neck cancer 
patients may be the most important factor increas-
ing treatment-related complications from surgery 
and radiotherapy, while patients who quit have 
been found to experience lowers rates of oral 
mucositis and vocal hoarseness [40]. Similarly, 
continued smoking in cervical cancer patients 
elevates the risk of major treatment-related com-
plications from pelvic radiation, particularly gas-
trointestinal problems [41]. Finally, the 
pharmacokinetic effects of nicotine in cigarettes 
alter the metabolism of medications (beta- 
blockers, bronchodilators, analgesics, benzodiaz-
epines, and phenothiazines) decreasing their 
efficacy and/or resulting in potentially higher 
dosages of medication [42].

17.2.3  Quality of Life/Symptom 
Control

Smoking cessation in cancer survivors is associ-
ated with significant improvements in quality of 
life, including appetite, sleep quality, energy, and 
emotional well-being, while continued smoking 
is related to poorer quality of life [43]. In fact, 
lung cancer patients who smoke have the lowest 
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quality of life of any cancer patient, perhaps in 
part due to the smoking-related cancer stigma 
experienced and reported [44, 45]. Cancer 
patients and survivors who quit smoking report 
greater self-esteem and perceived control and 
mastery, beliefs that are particularly valuable at a 
time when control over one’s health is often 
reduced [46].

17.3  Prevalence of Smoking 
and Cessation in Cancer 
Survivors

Despite awareness of the risks of continued 
smoking and the health benefits of cessation, the 
prevalence of smoking in cancer survivors is sur-
prisingly high and somewhat similar to the gen-
eral US adult population. Population-based 
estimates from the 1998–2001 National Health 
Interview Survey (NHIS) data show that 12% of 
cancer survivors are current smokers [47] com-
pared to 16.8% of adults in the general US popu-
lation [48]. Of even greater concern, Underwood 
and colleagues identified that 27% of cancer sur-
vivors diagnosed with tobacco-related cancers 
continue to smoke following diagnosis. Further, 
smoking rates in cancer survivors show signifi-
cant age-specific, cancer-specific, and time since 
treatment trends [49]. Younger cancer survivors 
(18–44 years old) are more likely to report cur-
rent smoking (33.3%) compared to their age- 
matched cohort with no history of cancer 
(20.9%). Notably, [47] smoking rates are highest 
in the first year from diagnosis (23.3%) but lower 
in the years following diagnosis (19.4%) and 
then slightly higher in longer-term cancer survi-
vors (≥10 years) (22.7%). Further, smoking rates 
are highest among gynecologic cancer survivors 
(37.3%) and survivors of lung and upper aerodi-
gestive cancers combined (20.6%) with the high-
est rates of smoking reported in cervical (46.0%) 
and uterine cancer survivors (29.4%) [47]. Most 
prominent are findings showing that more than 
half of younger cervical cancer survivors (59.3%) 
report current smoking [50, 51]. Rates of smok-
ing cessation have been reported in naturalistic 
and intervention studies with cancer survivors; 

however, there is much variability in quit rates 
across cancer types and treatment modalities [48, 
52–59].

17.4  Clinical Practice Guidelines 
for the Delivery of Smoking 
Cessation Interventions

Clinical practice guidelines exist for the delivery 
of brief advice and evidence-based smoking ces-
sation interventions in healthcare settings [60]. 
Within cancer care settings, physicians, nurses, 
and other cancer care providers can readily offer 
compelling advice to cancer survivors about the 
risks of continued smoking and the health bene-
fits of quitting. Brief cessation counseling tech-
niques known as the 5 A’s model are widely 
recommended: (1) ask about smoking, (2) advise 
about quitting, (3) assess readiness to quit, (4) 
assist, and (5) arrange follow-up [61]. More 
recently, an abridged model has been recom-
mended: (1) ask, (2) advise, and (3) refer/connect 
[62]. In summary, the 5 As counseling model 
offers healthcare clinicians an evidence-based 
framework for promoting smoking cessation 
(Table 17.1).

Clinical practice guidelines for treating 
tobacco use and dependence, first published in 
1996 and then updated in 2000, 2008, and 2016, 
are based on an expert panel’s comprehensive 
and systematic review of the evidence base for 
the management of tobacco-dependent patients 
[5, 63]. The seven key clinical recommendations 
and findings are summarized in Table 17.2. Brief 
counseling involves assisting smokers to develop 
and use practical problem-solving and coping 
strategies for dealing with smoking urges and to 
seek social support and encouragement from 
their social network [61, 63]. The guidelines also 
highlight the efficacy of smoking cessation phar-
macotherapies (i.e., bupropion, nicotine gum, 
nicotine lozenge, nicotine inhaler, nicotine nasal 
spray, and nicotine patch) for all smokers attempt-
ing smoking cessation, except those with medical 
contraindications. These pharmacotherapies, sev-
eral of which are now available over the counter, 
increase abstinence rates when compared to 
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 placebo [63]. Varenicline is also a first-line safe 
and effective cessation medication. Combination 
cessation pharmacotherapy has also been demon-
strated [64] to be safe and effective. Minimal or 
brief counseling interventions for smoking cessa-
tion (e.g., lasting less than 3 min in duration) sig-
nificantly increase tobacco abstinence rates, and 
higher-intensity interventions (e.g., lasting over 
10  min) are nearly twice as effective as brief 
advice. Multicomponent cessation interventions 
in which healthcare providers deliver strong 
advice to quit with smoking cessation pharmaco-

therapy (e.g., nicotine replacement therapy), 
ongoing support, and referral for more intensive 
cessation counseling can result in a two-fold 
increase in quit rates [63].

17.4.1  Smoking Cessation 
Interventions in Cancer Care

Recognizing the prevalence and risks of contin-
ued smoking in cancer survivors, many profes-
sional oncology organizations, including the 
Oncology Nursing Society [65, 66], the American 
Society of Clinical Oncology [67], the American 
Association of Cancer Research [68], and the 
National Comprehensive Cancer Network [6], 
have issued consensus statements that support 
promoting smoking cessation in cancer care. 
Moreover, in recognition of the important role of 
smoking status on treatment response, and sur-
vival outcomes, it has been recommended that 
smoking status be routinely assessed and ana-
lyzed in all oncology clinical trials [69, 70]. 
These recommendations include: standardized 
provider advice to quit, personalized education 
about the risks of smoking and the benefits of 
quitting, self-help print materials with content 
tailored to the needs and concerns of cancer 
patients, discussion and agreement on a quit date, 
and scheduled follow-up sessions.

Few randomized smoking cessation clinical 
trials with cancer patients have been published. A 
recent systematic review and meta-analysis did 
not find any significant treatment differences in 
quit rates among different approaches and con-
cluded that the combination of both pharmaco-
logical and behavioral counseling approaches 
appears effective [71]. The review also highlights 
study limitations such as limited sample sizes, 
primary focus on lung and head and neck cancer 
patients, and lacked biochemical verification of 
self-reported smoking status. Although signifi-
cant superiority of one treatment over another has 
not been demonstrated, both minimal and more 
intensive programs have been associated with 
dramatically high rates of cessation, suggesting 
that the cancer survivor population is quite 
responsive to well-established smoking cessation 
interventions [72–74]. More recently, Park and 

Table 17.1 The “5 As” for brief intervention

Ask about 
tobacco use

Identify and document tobacco use 
status for every patient at every visit

Advise to quit In a clear, strong, and personalized 
manner, urge every tobacco user to 
quit

Assess 
willingness to 
make a quit 
attempt

Is the tobacco user willing to make 
a quit attempt at this time?

Assist in quit 
attempt

For the patient willing to make a 
quit attempt, use counseling and 
pharmacotherapy to help him or her 
quit

Arrange 
follow-up

Schedule follow-up contact, 
preferably within the first week 
after the quit date

Guidelines available from: https://bphc.hrsa.gov/buckets/
treatingtobacco.pdf

Table 17.2 Clinical practice guidelines: findings and 
recommendations

Tobacco dependence is a chronic condition that often 
requires repeated assessment and intervention
Efficacious and cost-effective tobacco dependence 
treatments are available
Consistent identification, documentation, and treatment 
of every tobacco user in healthcare settings by all 
providers
Brief tobacco dependence treatment is effective and 
should at least be offered to every smoker
Strong dose-response relationship between the intensity 
of tobacco dependence intervention and effectiveness
Counseling and behavioral therapies are effective and 
should be used with all patients
Numerous pharmacotherapies for smoking cessation 
have proven efficacy and in the absence of 
contraindications should be used with all smokers 
attempting to quit

Guidelines available from: https://www.iaslc.org/sites/
default/files/wysiwyg-assets/nccn_smoking_0916.pdf
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colleagues are testing a more intensive tobacco 
treatment intervention for cancer patients [75]. 
There is a need to examine the best practices for 
promoting smoking cessation among cancer sur-
vivors. Several cancer centers are developing 
innovative strategies to integrate smoking cessa-
tion services into cancer care settings [76, 77].

17.5  Challenges of Promoting 
Smoking Cessation in Cancer 
Survivorship

There are many challenges in delivering smoking 
cessation interventions to meet the special needs 
of cancer survivors, and the solutions must focus 
on the contextual factors that mediate and moder-
ate smoking cessation outcomes [78–81]. Most 
studies have focused on the treatment- and 
smoking- related characteristics of lung and head 
and neck cancer patients [82].

In the general population of smokers, multiple 
patient-, provider-, and system-related barriers 
(e.g., inadequate provider training to deliver ces-
sation interventions and inadequate access to ces-
sation treatments) may impede the delivery of 
smoking cessation interventions and the effective 
dissemination of the clinical practice guidelines. 
The context of cancer diagnosis has unique 
impact on all of these barriers as discussed below 
(Table 17.3).

17.5.1  Patient-Related Barriers 
to Smoking Cessation

There are numerous patient-level barriers to 
smoking cessation for cancer survivors, includ-
ing high nicotine dependency, perceived urgency 
of cessation advice, cancer-specific health beliefs, 
psychological distress, disease- and treatment- 
related factors, stigma, social network influences, 
and misreporting of smoking status. Patients 
diagnosed with tobacco-related cancers typically 
report long histories of heavy tobacco use [80]. 
Heavy cumulative tobacco exposure is associated 
with strong nicotine dependency and severe with-
drawal symptoms (e.g., cravings, restlessness, 

difficulty concentrating, and insomnia) following 
smoking abstinence.

The perceived urgency for abrupt and immedi-
ate cessation following cancer diagnosis may 
also compromise quitting self-efficacy and 
thereby the likelihood for long-term smoking 
abstinence. Smoking cessation programs typi-
cally suggest the importance of behaviors such as 
preplanning a “quit date” and practicing tech-
niques for coping with smoking urges. When 
cancer patients are hospitalized or otherwise 
immediately begin a course of active cancer treat-
ment, this pre-quit planning phase is understand-
ably disrupted. In addition, patients’ pre-quit 
planning and problem-solving skills may be 
overwhelmed by psychological distress related to 
cancer diagnosis. Anecdotally, we have found 
that smokers who are able to quit with use of 
counseling and cessation medication prior to hos-
pital admission are more likely to maintain long- 
term smoking abstinence into extended 
survivorship. Patients, even those who express 
strong motivation to quit, should be supported to 
develop competencies in coping with smoking 
urges and counseled regarding the risk of smok-
ing lapse and relapse.

Cancer patients may report low response effi-
cacy or a lack of knowledge about the specific 
health benefits of smoking cessation in relation to 
cancer outcomes. Indeed, tobacco-dependent 
cancer patients often report fatalistic health 
beliefs such as “the damage is done” and that “it 
is too late to quit” [83]. Cancer survivors’ lack of 

Table 17.3 Smoking cessation in cancer survivor

Benefits Barriers
Improved survival rate High psychological 

distress
Fewer treatment complications High nicotine 

dependence
Improved treatment efficacy Abrupt cessation vs.

“Commitment to 
abstinence”

Reduced risk of disease 
recurrence and 2nd primary 
tumor

Low quitting 
self-efficacy

Improved mastery and control Knowledge deficits
Negative social 
support

Reduced risk of smoking-related 
chronic conditions
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knowledge about specific health risks of smoking 
(e.g., impact on cancer recurrence or second pri-
mary cancer) may be a potent obstacle to smok-
ing behavior change [84]. Wold and colleagues 
[84] examined causal attributions related to can-
cer diagnosis in cancer survivors and showed that 
most cancer survivors, regardless of smoking sta-
tus, believed that smoking would cause the same 
type of cancer diagnosis in other people. 
However, only about 17% of former smokers and 
30% of current smokers believed that smoking 
had caused their own cancer [84]. To address 
these health belief barriers, healthcare providers 
should offer personalized advice about the short- 
and long-term benefits of smoking cessation 
when addressing patients’ concerns about cancer 
risk factors, medical late effects, and preventing 
disease recurrence. Compounded by an extensive 
history of heavy tobacco use, and the likelihood 
of prior failed attempts to quit smoking, self- 
doubting beliefs may foster low self-efficacy for 
quitting, a potent barrier to smoking cessation. 
Counseling support and targeted behavioral strat-
egies to enhance quitting self-efficacy for demor-
alized patients may be highly effective given that 
cancer patients with higher self-efficacy for quit-
ting are more likely to achieve and maintain long- 
term cessation [85–87].

Stressful life events and negative affect (i.e., 
depression, anxiety, and anger) are well-known 
barriers to smoking cessation and strong triggers 
for smoking relapse following attempts to quit 
[88]. Heightened psychological distress has been 
reported along the entire continuum of cancer 
care [89, 90]. Long-term and highly nicotine- 
dependent smokers may rely heavily on their 
smoking as a mood regulation strategy to decrease 
negative affect and increase positive affect [88]. 
Cancer survivors with high levels of negative 
affect or, in particular, those survivors with 
comorbid anxiety or depressive symptoms may 
be at acute risk for continued smoking or relapse. 
Indeed, by exacerbating illness and cancer worry, 
persistent smoking itself is a stressor. Unlike 
many of the uncontrollable aspects of cancer and 
its treatment, smoking cessation affords patients 
the opportunity to be active participants in their 
cancer treatment and recovery. Intensive cessa-

tion treatment for patients and survivors with 
high-risk profiles for relapse (e.g., greater nico-
tine dependency, past or current depression, low 
quitting self-efficacy) must be evaluated to deter-
mine whether they are superior to brief 
treatments.

Disease- and treatment-related factors may 
also influence smoking cessation. Patients with 
more advanced disease or those who receive 
more intensive treatments may have longer peri-
ods of hospitalization and enforced initial absti-
nence. Findings with hospitalized patients 
indicate that smoking relapse is highest within 
the first month following hospital discharge [91, 
92]. As cancer survivors recuperate, begin to 
regain feelings of normalcy, and resume social 
routines such as work and family roles, the urge 
to smoke may increase. Patients who undergo 
less aggressive treatment with less functional dis-
ability may be exposed to more smoking cues 
and, in turn, a greater risk of relapse. In studies 
examining predictors of continued tobacco use 
following cancer, patients who are diagnosed 
with less severe or early-stage, curable disease 
and those who undergo relatively less intensive 
treatment regimens are less likely to quit smok-
ing [49, 78]. Patients with early-stage disease 
who have a good prognosis for survival may min-
imize the magnitude of ongoing health threats. 
Treatment- and disease-related sequelae in can-
cer survivors can also serve to undermine smok-
ing cessation interventions in cancer survivors. 
Treatment late effects such as xerostomia (dry 
mouth) or surgical resections affecting the oral 
mucosa may result in the inability to produce 
saliva and use smoking cessation medications, 
including the nicotine gum or lozenge. Further, 
patients with gastrointestinal (GI) sequelae may 
not be able to use the nicotine lozenge or gum as 
it may worsen GI symptoms. The tailoring of 
pharmacologic therapies for tobacco dependence 
and innovative approaches that address these 
problems in cancer survivors is needed [93, 94].

Other lifestyle factors related to cancer are 
related to increased likelihood of smoking and 
decreased likelihood of quitting as well. Those 
survivors with more modifiable health-related 
factors such as smoking, physical activity, and 
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high BMI were less likely to seek out healthcare, 
where smoking cessation services are more read-
ily available [95, 96]. Regular assessments of 
health-related factors should be incorporated into 
survivorship care plans to reduce smoking and 
increase smoking cessation.

For cancer patients, initial abstinence often 
occurs in the context of a restricted hospital envi-
ronment in which patients are isolated from fam-
ily, friends, and co-workers who smoke. Given 
that smoking is a behavior that clusters in fami-
lies, due in part to family modeling, behavioral 
norms, and genetic propensities, the social net-
works of cancer survivors are likely to include 
other smokers [97]. Following hospital discharge, 
the presence of household smokers and other 
peers who smoke may pose significant barriers for 
successful maintenance of abstinence for the long 
term. Living with a family member who smokes 
means repeated exposure to smoking cues in the 
home environment, as well as ready access to 
tobacco products. Secondhand smoke exposure is 
shown to be high in community- dwelling cancer 
survivors in the United States, according to 
national data from 1999 to 2012 [98]. Among 
patients with head and neck cancers, the presence 
of other household smokers, most commonly a 
patient’s spouse, is a significant predictor of 
smoking resumption [74]. Including family mem-
bers in follow-up visits and taking time to encour-
age them to seek assistance for quitting is often 
necessary and can provide an opportunity for 
caregivers to further support their loved ones. 
Survivors of childhood cancers have also been 
shown to be at increased risk of smoking [99]. 
Specifically, peer smoking, smokers in the house-
hold, binge drinking, suicidal behavior, and no 
history of CRT were all related to the patient-level 
risk factors for smoking in this large group.

Cancer survivors may be reluctant to disclose 
their smoking status to healthcare providers or 
family members [74], a factor impeding tobacco 
treatment referral and engagement due to fears of 
strong disapproval and criticism. Misreporting of 
nonsmoking ranges from 15% to 33% and is typi-
cally higher among recent former smokers [100–
102]. The usage of a standardized tobacco use 
assessment [70] which serially assesses patterns 

of smoking reduction before, during, and after 
cancer diagnosis may enhance the accuracy of 
disclosure of current smoking status by 
survivors.

17.5.2  Provider-Related Barriers 
to Smoking Cessation

Lack of training has been identified as needed for 
promoting smoking cessation in cancer care 
[103]. It is also important to raise awareness 
about the risks of persistent smoking and the ben-
efits of cessation for cancer survivors among pri-
mary healthcare providers as the majority of 
cancer survivors will receive follow-up care in 
primary care settings. Innovative strategies for 
tobacco treatment must enhance the competency 
and capacity of both generalists and specialists 
who provide posttreatment care and expand train-
ing in best practices for tobacco dependence to 
other disciplines. Inadequate staff training and 
pessimistic provider attitudes may impede the 
delivery of smoking cessation interventions. 
Surveys report many primary healthcare provid-
ers feel unprepared to assist their patients in 
smoking cessation, and a majority of providers 
do not routinely advise or assist their patients in 
cessation attempts [104, 105]. Findings estimate 
that smoking status is assessed in 50%–66% of 
clinic visits [106].

Within the cancer care setting, Sarna and col-
leagues [107] surveyed members of the Oncology 
Nursing Society (ONS) to assess cessation prac-
tice patterns as well as attitudinal and skill set bar-
riers to the provision of cessation advice and 
assistance. The most frequently reported per-
ceived barriers to the delivery of smoking cessa-
tion interventions by oncology nurses were lack 
of patient motivation, 74%; lack of staff time, 
52%; lack of cessation counseling skills, 53%; 
lack of knowledge about how to help patients quit, 
40%; not wanting to add to patient’s stress, 35%; 
not wanting patients to feel guilty, 24%; and a 
lack of perceived benefit due to patients’ poor 
prognosis, 23% [107]. Assessing attitudes and 
enhancing competency toward the delivery of 
smoking cessation interventions are important 
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areas for provider training [107]. Further, pro-
vider education to dispel myths and misconcep-
tions about smoking cessation in cancer care is 
key. For instance, oncology nurses identified lack 
of patient motivation as a deterrent to providing 
cessation counseling [107], yet national surveys 
indicate 70% of current smokers actually want to 
quit smoking [48]. Oncology [108] patients report 
similarly high rates of quitting motivation.

17.5.3  System-Related Barriers 
to Smoking Cessation

The removal of financial barriers for smokers in 
need of treatment for tobacco dependence is a 
public health priority in the United States, par-
ticularly for uninsured, underinsured, and under-
served smokers [109]. Although reimbursement 
for smoking cessation interventions has 
improved, there are limitations to the coverage of 
tobacco dependence treatment, particularly 
intensive treatment. Although mandated as an 
essential health benefit, less than 33% of employ-
ers provide full coverage for smoking cessation 
interventions [110]. These services often require 
expensive co-payments, limited coverage for 
face-to-face counseling (instead favoring less 
costly web-based or printed materials for self- 
help programs), referral guidelines, and public 
health programs that may not meet the specific 
needs of cancer survivors. However, there have 
been advances in recent reimbursement trends 
[111]. Further, between 1997 and 2002, the per-
centage of healthcare plans that provide full ben-
efits for pharmacotherapy tripled. Tobacco 
dependence treatment is currently covered under 
Medicare Part B (2005), i.e., two cessation 
attempts annually and a maximum of four inter-
mediate sessions (3–10 min) or intensive sessions 
(>10  min) each time with a maximum of eight 
sessions annually. Of clear relevance to cancer 
survivors, eligible beneficiaries include smokers 
with a health condition linked to tobacco use. The 
passage of the Affordable Care Act also improved 
cessation treatment coverage; however, efforts at 
short-term cost reduction may erode some of 
these essential health benefits.

Relatedly, the lack of universal screening for 
patients’ smoking status represents another 
important systems-based gap and barrier to 
smoking cessation service delivery. The National 
Cancer Institute has led an effort to develop and 
disseminate standardized assessment of tobacco 
use in cancer clinical trials [112]. It is recom-
mended that clinicians (both in oncology and pri-
mary care) providing follow-up care to cancer 
survivors assess smoking status in the context of 
cancer diagnosis, active treatment, and posttreat-
ment. Widespread adoption of a standardized 
tobacco assessment would include documenta-
tion of the patient’s smoking status, tobacco his-
tory, whether smoking cessation assistance was 
provided, as well as electronic referral to a smok-
ing cessation program. The follow-up and track-
ing of program participants and their progress 
would allow for the monitoring of smoking ces-
sation outcomes and service delivery. These sys-
tem enhancements, which include staff education 
and clinic reminders, have been shown to be 
effective in disseminating cessation treatment 
and assistance in primary care settings [113] 
(Table 17.4).

17.6  Clinical Care Approaches 
for Promoting Smoking 
Cessation in Cancer 
Survivorship

A variety of approaches and models have guided 
the delivery of smoking interventions in cancer 
care settings [76, 114, 115]. Tobacco interven-
tions have involved stepped-care strategies, 
treatment- matching strategies, and tailored 
intervention strategies. Tobacco treatment deliv-
ery approaches range from minimal contact, 
self- help interventions to intensive counseling 
interventions delivered by certified tobacco 
treatment specialists. All cessation support 
approaches should include recommendations 
for use of FDA- approved cessation medications 
that have been found to be safe and effective for 
use by  nicotine- dependent cancer survivors 
[93]. Combination uses of nicotine replacement 
therapies are well-tolerated.
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Our smoking cessation program at Memorial 
Sloan-Kettering Cancer Center follows a stepped- 
care model (see Fig. 17.1), with all frontline can-
cer care providers trained and expected to provide 
“Step 1,” advice and minimum intensity counsel-
ing (effective referral to our embedded Tobacco 
Treatment Program) to patients. “Step 2” includes 
moderate-intensity counseling through referral to 
the smoking cessation program, in which certi-
fied tobacco treatment specialists (TTSs) (oncol-
ogy nurse specialists) perform an intake 
assessment of smoking behaviors, develop a 
tobacco treatment plan, offer brief counseling for 
cessation, advise options for smoking cessation 
pharmacotherapy, and conduct serial follow-up 
assessments with patients and survivors to moni-
tor smoking cessation status and outcomes. 
Recognizing the geographic range of cancer sur-
vivors treated at a tertiary cancer care center, the 
TTSs also refer to local resources in the commu-
nity. “Step 3” is intensive treatment for smoking 
cessation delivered by clinical psychologists who 
provide specialized care of smokers at high risk 

(i.e., comorbid psychiatric or substance abuse 
condition) for continued smoking in individual 
counseling sessions. Our program recognizes and 
fully integrates the unique psychosocial needs of 
tobacco-dependent cancer survivors (e.g., psy-
chological distress, treatment side effects, and 
functional disability).

Long-term follow-up visits and ongoing can-
cer surveillance provides numerous opportunities 
for promoting smoking cessation to cancer survi-
vors and their tobacco-dependent family mem-
bers. Serial assessment of current tobacco use 
and treatment of tobacco dependence should be 
required elements of the survivorship dare plans. 
Delivery of evidence-based tobacco treatment 
(behavioral counseling and cessation pharmaco-
therapy) should be integrated into the compre-
hensive care of survivors being followed in 
primary care and community oncology clinics. 
Providers’ efforts to promote cessation should be 
salient to the unique opportunities and challenges 
of points in the transition of cancer care. Ready 
availability and concurrent provision of self-help 
guides, pharmacologic assistance, and scheduled 
follow-up consistent with the clinical practice 
guidelines are critical. Evidence-based self-help 
cessation guides, online cessation support pro-
vided by the National Tobacco Quitline (1–800–
784-8669; www.smokefree.gov) and the 
American Society of Clinical Oncology (https://
www.asco.org/), are available to providers to 
support their efforts. We have developed and pub-
lished a self-help booklet (Smoking Cessation 
Guide for Cancer Patients and Their Families)1 
tailored to the unique needs of cancer patients. 
For tobacco-dependent survivors with high psy-
chological distress, referral to specialized provid-
ers, including those identified by the American 
Psychosocial Oncology Society (http://www.
apos-society.org/) and other cancer care organi-
zations, may be beneficial. The dissemination of 
best practices for long-term follow-up in cancer 
survivors will include the tailoring of cessation 
interventions for this growing population.

1 These patient education materials are available from the 
authors by request.

Table 17.4 Barriers to addressing tobacco use among 
cancer patients/survivors

Patient barriers
  Psychological distress
Stigma
  Low quitting self-efficacy
  Heavy nicotine addiction/withdrawal symptoms
  Lack of knowledge and concerns about safety and 

effectiveness of cessation medications
  Misreporting of current smoking behavior
  Other smokers in household
Provider barriers
  Competing priorities
  Lack of time
  Perceived patient resistance
  Discomfort discussing smoking with patients
  Lack of knowledge about nicotine addiction and 

tobacco dependence treatment
  Lack of confidence in how to help patients quit
Systems barriers
  Lack of standardized tobacco use assessment
  Lack of integration within electronic health record
  Lack of tobacco treatment champion
  Lack of cessation resources and referral options
  Lack of clarity regarding roles and responsibilities
  Lack of clinical workflow
  Lack of reimbursement

J. S. Ostroff et al.

http://www.smokefree.gov
https://www.asco.org/
https://www.asco.org/
http://www.apos-society.org/
http://www.apos-society.org/


339

17.7  Future Directions

Recognizing the relatively high rates of smoking 
among patients and the persistent risk for smok-
ing resumption in survivorship, there is a need to 
develop, evaluate, and embed cessation treatment 
interventions that promote long-term smoking 
abstinence among cancer survivors. Emerging 
findings from longitudinal studies using both 
quantitative and qualitative methodologies to 
identify barriers and facilitators of smoking absti-
nence will help guide the tailoring of optimal 
pharmacological and behavioral interventions. 
Dissemination and implementation research and 
approaches is important in developing a sustain-
able smoking cessation intervention.

At an individual treatment level, there is first a 
need to target and examine the effectiveness of 
established evidence-based treatments for 
tobacco dependence in cancer survivors. 
Interventions developed for the general popula-
tion of smokers are likely to be relevant to the 
cancer survivor population [77]. For instance, 
Schnoll and colleagues [116], recognizing the 
potential barrier of psychological distress, con-
ducted a randomized clinical trial examining 
whether combination pharmacotherapy including 

bupropion (in addition to NRT and counseling) 
increases quit rates in head and neck cancer 
patients over and above NRT and behavioral 
counseling alone. These important findings will 
replicate work conducted in the general smoking 
population and may support treatment-matching 
approaches for cessation interventions that are 
tailored to the psychological needs of cancer 
patients and survivors.

In addition to examining the application of 
pharmacological treatments for cancer survivors, 
there is a need to enhance behavioral interven-
tions to promote long-term smoking abstinence. 
Findings from multidisciplinary studies will 
likely improve the understanding of smoking 
behavior change and maintenance in cancer sur-
vivors and advance potential interventions for 
smoking cessation and disease prevention in this 
increasing population. Future knowledge about 
nicotine metabolism and precision pharmaco-
therapy recommend may advance targeted cessa-
tion pharmacotherapy interventions for cancer 
survivors.

From a health systems level, screening for 
smoking status and cessation assistance should 
be routinely offered in the long-term follow-up 
care of survivors [5]. For patients and survivors 
who are recent quitters, some have recommended 

STEP 3:  MAXIMAL SPECIALIZED CARE
• Clinic treatment (group/individual counseling)
• Address psychiatric, substance abuse 

comorbidity
• Second-line and/or adjuvant pharmacotherapy
• Long-term follow-up and maintenance

STEP 2: MODERATE INTENSITY
• First-line pharmacotherapy
• Brief motivational and cessation counseling
• Arrange referral and/or follow-up

STEP 1: MINIMAL INTENSITY
• Identify all current smokers
• Personalized advice
• Self-help materials

Fig. 17.1 Memorial Sloan-Kettering Cancer Center Smoking Cessation Program Stepped-Care Model
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consideration of biochemical verification (e.g., 
alveolar carbon monoxide ratings). Referral for 
more intensive cessation treatment within the 
broader context of psychosocial support services 
that consider the unique needs of cancer survi-
vors may be indicated. While survivors of 
tobacco-related cancers may be more likely to 
receive education and assistance for cessation, 
survivors of all cancers should be encouraged to 
quit and be made aware of the health-specific 
benefits of cessation for all cancer types.

Another consideration includes smoking- 
related stigma and decreased disclosure and 
treatment seeking. Recent research by Ostroff 
and colleagues [117] have shown that lung cancer 
patients in particular report stigma about their ill-
ness, as they and others perceive lung cancer as 
having occurred due to ones’ own choices (i.e., 
smoking cigarettes). There are currently ongoing 
efforts to develop effective and empathic com-
munication strategies to assess and treat tobacco 
dependence among cancer patients. Use of other 
tobacco products such as e-cigarettes should be 
further studied within the cancer survivor popula-
tion. In particular, there is much interest and con-
troversy in the role of electronic cigarettes as 
cessation aids.

Finally, given the challenges of reaching pedi-
atric cancer survivors many of whom may be 
geographically dispersed and have varied contact 
with their pediatric cancer care providers, 
Emmons and colleagues tested the effectiveness 
of disseminating a multicomponent behavioral 
and pharmacological cessation treatment using a 
web-based delivery model [118]. These findings 
guide the development of standards of care for 
the widespread delivery of smoking cessation 
services for pediatric and adult survivors in com-
munity as well as tertiary cancer care settings.

In summary, strong and consistent epidemio-
logical evidence attests to the potential benefits 
of smoking cessation on cancer treatment out-
comes, survival, prevention of recurrence, and 
development of second cancers and chronic dis-
eases. Cancer survivorship represents a critical 
opportunity for health promotion intervention 
related to smoking behavior change. Cancer 
diagnosis has been widely described as a “teach-

able moment,” for smoking cessation in that the 
diagnosis increases perceptions of personal risk 
and related expectations of positive or negative 
outcomes, prompts a strong emotional response, 
and redefines self-concept or social role [12, 69, 
119]. Given dramatic rates of observed cessa-
tion among cancer survivors, evidence suggests 
that the context of this teachable moment facili-
tates smoking behavior change for most survi-
vors (e.g., 70%). However, there are subgroups 
of cancer survivors with high rates of continued 
smoking or risk factors for relapse, suggesting 
that innovative cessation approaches must be 
developed and evaluated. Cancer care providers 
are well positioned to follow clinical guidelines 
for embedding smoking cessation services into 
cancer care. Further research is needed to 
address the unique patient, provider, and sys-
tems-level challenges to the delivery, uptake, 
and long-term effectiveness of smoking cessa-
tion interventions for the growing cancer survi-
vor population.
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18.1  The Story of a Cancer Patient

In early October 2003, a 52-year-old university 
professor, with two teenage sons, presented to a 
family physician (FP) in a “walk-in clinic,” 
because his own FP was unable to see him for the 
next 4 weeks. He had a hard lump on the right 
side of his throat. He was prescribed antibiotics. 
The lump continued to grow rapidly in size. Two 
weeks later, he went again to the “walk-in clinic” 
as his FP was unavailable on short notice. He was 
referred to an ear, nose, and throat (ENT) special-
ist. After delays due to inconclusive results and 
additional consultations, he was ultimately diag-
nosed with diffuse large B-cell non-Hodgkin 
lymphoma (DLBCL). He was treated with cyclo-
phosphamide, vincristine, doxorubicin, and pred-
nisone, followed by a course of radiation. During 
this time, he only saw his FP once, to discuss the 
diagnosis. Following treatment, he was judged to 
be in complete remission and left acute cancer 
care in late April 2004:

For his cancer follow-up care he saw the medical 
and radiation oncologists at 3-month intervals. He 
underwent serial imaging for the next 4 years. Five 

years after treatment was completed the patient 
had routine primary care related visits to the FP, 
none focused on cancer.

Over a decade later, the patient noticed a small 
lump on the left side of his neck. Because of his 
previous experience, there was an immediate sus-
picion of a recurrence of DLBCL. The patient 
called his new FP’s office  - the previous FP had 
retired  - and a CT scan was ordered. He was 
referred to an ENT and several biopsies were 
taken. Ten days later the FP informed the patient 
that the DLBCL might have recurred. He under-
went additional biopsies and second opinions, 
until the diagnosis of a new primary was made. 
During the patient’s second active treatment, 
which included chemotherapy without radiation, 
he did not see the FP.

About 4–5  months post second cancer treat-
ment; the patient was admitted to hospital with an 
ischemic thrombotic stroke. He was found to have 
severe stenosis of his right carotid artery, a late 
effect of his initial radiation therapy. He underwent 
stenting of his carotid artery, and then returned to 
the care of his FP. He was also prescribed anti- 
platelet medication and a statin to help prevent 
future strokes.

Over the summer the patient saw the FP once, 
complaining that his recovery seemed slow. By the 
end of August, the patient felt intolerably tired and 
weak. He made an appointment with the FP and 
heart function (given prior cardio toxic chemother-
apy) and blood tests were ordered. His haemoglo-
bin (HB) levels had dropped, possibly related to a 
gastrointestinal bleed secondary to blood thinners. 
Over the following six months, patient has regained 
stable health status and sees the FP as needed every 
three months which will soon turn into six months, 
and then annually if he remains stable.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-77432-9_18&domain=pdf
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18.2  Cancer Care: It is 
Complicated!

This is a sanitized description of the experiences 
of an actual patient. This story provides only some 
of the clinical side of his case and does not discuss 
the emotional, psychological, financial, and phys-
ical impact of the cancer diagnosis on his survi-
vorship phase and on the patient’s family. While 
the story has a “good ending” because the patient 
survived all the major health issues, his cancer is 
currently in remission, and he has recovered fully 
from the stroke. However, there were gaps in his 
care, and he has suffered late effects including a 
second malignancy and carotid stenosis, the treat-
ment of which potentially led to his bleeding. The 
significance of this story for this chapter is the 
patient’s weaving in and out of the primary and 
tertiary health-care systems over years beginning 
with the original presentation and diagnosis, 
being “lost” during treatment but finding a home 
again following treatment, resurfacing and being 
lost again with the second cancer, and then clearly 
falling into primary care following cancer-related 
complications.

Although every cancer patient’s story is unique, 
there are many similarities with other cancer 
patients’ experiences regardless of the type of can-
cer. Overall, health care for cancer patients is com-
plex; many health-care workers, representing 
various disciplines such as primary and tertiary 
medicine, nursing, complementary, and alterna-
tive, and social and psychological services, may be 
involved during the cancer trajectory of the patient. 
In fact the American Cancer Society (ACS) has 
listed more than 60 health and allied health-care 
providers as being professionals that may be 
involved in cancer care for a given patient [1]. In 
addition to the medical complexities, various 
social variables such as social- economic status, 
ethnicity, age, geography, and gender may create 
additional challenges for cancer patients during all 
stages of the cancer trajectory [2–6].

Patients in certain rural areas may have access 
to small regional hospitals; however, Australia 
and Canada, and in remote areas in the USA, 
have populations who live in areas which are 
often isolated and difficult to reach. Some remote 
areas are only “fly-in” communities. Many can-

cer diagnostics (i.e., scans) and treatment options 
require highly trained staff and need to be oper-
ated for many hours to make them cost-effective; 
hence, they are usually only accessible in larger 
urban centers and not in small rural or remote 
areas impacting rural cancer care severely [7]. 
These disparities also present severe challenges 
for delivery of care after cancer treatment. To add 
to the complexities of cancer care and particu-
larly cancer follow-up care, there is great vari-
ability in care [8].

Over the last two to three decades, there has 
been a push toward a shift in the location of 
where cancer follow-up care is provided [8, 9]. 
All cancer care, including cancer follow-up care, 
was traditionally the domain of the tertiary or 
hospital system, and primary health care was 
rarely involved in cancer care except for the con-
sult of the presenting symptoms. Until the 1990s 
it was not uncommon that the majority of family 
physicians felt that specialists should provide 
cancer care, including cancer follow-up care, and 
belonged in the hospital setting [10]. Over the 
years, the number of cancer patients has signifi-
cantly increased for a number of reasons, result-
ing in the tertiary health-care system being 
overwhelmed by the number of cases [11]. For 
example, in Canada alone between 1986 and 
2015, the number of cancer cases, both for 
women and men, has almost doubled [12]. The 
number of cancer survivors has also increased 
due to better diagnostic and treatment options 
and lower mortality [11]. As a result, more and 
more cancer follow-up care is moved out of the 
tertiary health-care system into primary health 
care. Thus PHCPs see more patients that have 
survived cancer [13]. This is particularly true for 
countries in the Western world with robust health- 
care systems.

However, due to the large number of health- 
care providers potentially involved in the care of 
a cancer patient, after the completion of the 
intensive (adjuvant) treatment, it is not always 
clear to both the patient and the clinicians who 
are in charge of the patient’s cancer follow-up 
care: the specialist or the PHCP? [14] Patients 
like to have clarity about who to turn to and often 
feel a bit lost during the transition from active 
cancer treatment to cancer follow-up care [15].
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In this chapter, the author examines the ratio-
nale, challenges, and workable models of pri-
mary health care as an integral part of cancer 
survivorship in selected countries. This chapter 
will include a description of a few models of pri-
mary health care in countries such as Canada, the 
USA, some European countries, Australia, and 
New Zealand to provide the context for cancer 
survivorship care in the primary health-care sys-
tem. Further, a new development in oncology ser-
vices, often in rural areas, is the development of 
“community oncology,” or oncology care pro-
vided by primary health-care providers.

18.3  Primary Health Care in Select 
Nations

The importance of primary health care was 
enshrined in the Declaration of Alma-Ata in 1978 
[16], but the majority of global citizens, as of 
today, still do not have access to PHCPs. Primary 
health-care provides a safe and cheaper model of 
care that improves the health of the entire popula-
tion; unfortunately, globally, this Declaration of 
Alma-Ata “remains mostly unfulfilled” [17, 18]. 
In general, when referring to PHCPs, the focus is 
on family physicians or general practitioners; 
however, in many countries nurse practitioners 
(NPs) also are considered PHCPs. In Canada and 
the USA, NPs can have independent primary 
health-care practices, while in the Netherlands, 
they work under the immediate supervision of a 
general practitioner [19–21].

Countries with robust primary health-care 
systems have the best population health outcomes 
on several indicators demonstrated decades ago 
[18, 22]. Nevertheless, mostly due to the increas-
ing cost of health care, many countries, with a 
universal primary health-care system, allow mar-
ket forces to creep in to control cost [23]. The 
Netherlands, which had a universal health-care 
insurance with a robust primary health-care sys-
tem, changed their universal health-care insur-
ance to a “private insurance for all” in 2006 [24]. 
At this time there is no indication that the new 
scheme is better than the old [24]. New Zealand 
launched a new primary health-care strategy in 

2001 to improve the population’s health. New 
Zealand has a mixture of public and private 
health insurance, and almost all its citizens have 
access to a PHCP [25]. The primary health-care 
system in the USA is not robust; its health-care 
system is the most expensive in the world, but 
still has poor outcomes compared to other coun-
tries [26]. The Affordable Care Act (ACA) 
expanded the health insurance coverage for citi-
zens who could otherwise not afford to buy health 
insurance, and hence access to (primary) health 
care was improved [27]. Finally, Canada’s over-
all health-care system is the individual responsi-
bility of each of the ten provinces and three 
territories. Each province has a single payer sys-
tem in which all necessary medical services are 
covered [28]. The challenges with the Canadian 
health-care system are the wait-times for neces-
sary procedures and a shortage of PHCPs in 
many parts of the country [28].

Despite the promise of the Declaration of 
Alma-Ata, even in the countries with very well- 
functioning health-care systems including excel-
lent primary health care, many are struggling with 
access, wait-times, and cost. To illustrate this, the 
Commonwealth Fund report of 2015 measured 
access across many countries. Just to highlight a 
few findings, New Zealand is achieving better 
same-day access than Canada, while the US per-
formance is between Canada and New Zealand 
[29, 30]. Accessing diagnostic tests was least prob-
lematic in the Netherlands and most problematic 
in New Zealand. Canadian doctors have to wait the 
longest (more than 15 days) to get information on 
their patient after hospital discharge [29].

18.4  Community Oncology

In addition to primary health care provided by 
PHCPs, several countries have developed what is 
called “community oncology.” How the latter is 
defined and how it is applied vary greatly from coun-
try to country. Oncology services such as the admin-
istration of chemotherapy are traditionally associated 
with large tertiary cancer care institutions or hospi-
tals in bigger centers. The eastern Canadian province 
of New Brunswick with a population of 750,000 
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people has three major hospitals with medical oncol-
ogists providing chemotherapy. Therefore, some 
small hospitals far from oncology units rely on gen-
eral practitioner oncologists (GPOs) to administer 
chemotherapy as prescribed by the medical oncolo-
gist. This is referred to as “community oncology.” 
Thus in Canada “community oncology” is defined 
as cancer therapy, including chemotherapy, deliv-
ered in small hospitals outside the larger tertiary can-
cer centers [31]. In Canada over 50% of patients 
receive chemotherapy in community oncology clin-
ics [31].

General practitioner oncologists (GPOs) are 
family physicians with a specific focus and often 
additional training in oncology [32]. Some work 
in hospital settings, others outside the hospital 
settings. Many work both in the hospital and in 
primary health care in the community [32]. The 
tendency in Canada is to use more and more com-
munity oncology clinics, while in the USA, the 
tendency is to move away from “community 
oncology” [31, 33]. It is important to distinguish 
this model of “community oncology” from that 
in the USA where this is defined as medical 
oncologists (specialists) who work in private 
practice (group or solo) and are not part of a hos-
pital or academic or teaching institution [34]. In 
Canada, GPOs bridge the gap between large ter-
tiary cancer centers and smaller communities. A 
similar model is being proposed in the USA 
whereby an “oncogeneralist” would bridge the 
gap between hospital-based oncology and pri-
mary care with a focus on survivorship care [35, 
36]. Despite the potential advantages of this 
model, there are concerns such as safety in che-
motherapy administration, long-term feasibility, 
and lack of interest on the part of the primary care 
physicians, among others [36].

18.5  Primary Health Care 
and Cancer Follow-Up Care

18.5.1  The Rationale

A landmark randomized control trial indicated 
that routine cancer follow-up care for breast can-
cer patients was equally well carried out by 

PHCPs as by cancer specialists [37]. Before this 
robust RCT, the assumption was that specialists 
would detect recurrence more easily. A more 
recent study indicated that women with breast 
cancer who also received care during the follow-
 up phase from their PHCP receive better preven-
tive and mental health care as well as care for 
other comorbid conditions than patients who 
only receive follow-up care from a cancer spe-
cialist [38, 39]. A systematic review of the litera-
ture concluded that both PHCPs and patients are 
in favor of more primary health-care involvement 
during adjuvant treatment as well as during can-
cer follow-up care [40].

Continuity of care and having one main 
health-care provider during cancer follow-up 
care are very important to patients [41, 42]. 
Continuity of care leads to better health out-
comes, and during the cancer follow-up care 
phase, a patient is much more than just their can-
cer. They may have a multitude of other health 
issues, related to their cancer treatment or not, 
hence the importance of continuity of care. 
According to the American Academy of Family 
Physicians (AAFP), continuity of care is the pri-
mary objective of primary health care and “… Is 
concerned with quality of care over time. It is the 
process by which the patient and his/her 
physician- led care team are cooperatively 
involved in ongoing health care management 
toward the shared goal of high quality, cost- 
effective medical care” [43].

Intentionally, or unintentionally, patients also 
see the importance of continuity of care because 
they do consult the PHCPs regularly during can-
cer follow-up care as is demonstrated by two 
recent studies. A large Canadian study, the 
Canadian Team to Improve Community-Based 
Cancer Care along the Continuum (CanIMPACT), 
examined various aspects of the cancer trajectory 
for breast and colorectal cancer patients in 
Canada, with a focus on the interaction between 
cancer specialists and PHCPs. In one sub-study, 
the role of breast cancer specialists in cancer fol-
low- up care, using administrative data from four 
Canadian provinces representing roughly one 
third of the population, was examined [44]. The 
most frequently visited physician in the 4 years 
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of follow-up care, starting at 1-year post diagno-
sis, was the PHCP.

Almost all breast cancer patients who were in 
follow-up care made visits to both the cancer spe-
cialist and the PHCP [44]. Although there was 
significant variation among the four provinces, 
the highest number of visits to the PHCP in year 
1 post diagnosis was an average of 7 visits, and 
by year 4, it had dropped to an average of 5. The 
majority of these visits were not cancer related. 
Also disease stage had no impact on the number 
of visits. As would be expected, patients with 
comorbid conditions had more frequent PHCP 
visits. Over the 4 years of data collection, breast 
cancer-related visits to the PHCP declined 
steadily, as did visits to the cancer specialist [44]. 
Thus this Canadian study has demonstrated that 
during cancer follow-up care, the PHCP sees the 
cancer patient very regularly, although the 
authors do indicate that “oncologists continue to 
deliver most of the cancer related follow-up 
care…” [44]. This is also consistent with other 
studies in the USA and the Netherlands [45–47].

18.5.2  Palliative Care

Although the focus of this book is on cancer survi-
vors, which usually focuses on the time after acute 
cancer treatment has been completed; patients do 
not always survive their cancer. Based on the 
Canadian Cancer Society statistics, 1  in 4 patients 
will not survive their cancer, which will be the cause 
of their mortality, and in the USA, more than 500,000 
people will die of cancer annually [11, 12]. 
Therefore, a brief discussion of palliative care is jus-
tified in this chapter. Often, when adjuvant treatment 
is futile, many cancer patients move into palliative 
care with a focus on the relief of suffering and 
improvement of quality of life [48]. The majority of 
palliative care patients are those with cancer [49].

Many palliative care physicians have roots in 
family medicine or general practice. Some have 
additional training, whereas for others it is part of 
the continuity of care for their patients. Palliative 
care can be provided in many different settings; the 
most common settings are acute hospitals, hospice 
centers, long-term care facilities, and private homes 

[50]. Nevertheless, a Canadian study concluded 
that just over half of patients die at a location of 
choice [51]. Home visits from PHCPs are an 
important factor for patients who received pallia-
tive care at home [51]. In a Scottish study, when 
patients were asked where they would prefer to die, 
patients familiar with hospice preferred the hospice 
and patients unfamiliar with hospice preferred to 
die at home. Few patients indicated that they pre-
ferred to die in a hospital; but unfortunately, there is 
a severe shortage of hospices in many countries 
[52, 53]. In some countries it is possible to die at 
home with hospice services. A 2016 study exam-
ined the utilization of palliative care among seven 
countries for cancer patients 65 and older. The 
USA (22.2%) and the Netherlands (29.4%) pro-
vided the least amount of “hospital centric” pallia-
tive care. In Belgium, Canada, England, Germany, 
and Norway, around half of the patients died in a 
hospital setting [54]. The cost of the last 180 days 
of care was highest in Canada followed by the USA 
and was the lowest in England.

A Canadian longitudinal study examining 
lung cancer patients argued that the PHCPs were 
not much involved with their patients during 
treatment, but when the cancer progressed, they 
became more and more involved and were the 
main health-care providers during the palliative 
phase of the disease [55]. However, in some cases 
the PHCPs feel ill prepared to deliver palliative 
care in the community [48, 56]. A survey by the 
Canadian Hospice Palliative Care Association of 
PHCPs indicated that most participants believe 
that palliative care is important, but half were 
comfortable providing palliative care outside the 
hospital setting [57]. An Australian study exam-
ined the perceptions of palliative care services 
focusing on caregivers. Overall the caregivers 
had a high satisfaction level with the palliative 
care services, but many felt that community- 
based palliative care services were inferior com-
pared to care in an inpatient setting [58]. A study 
in the USA compared in-home/hospice palliative 
care to usual care. Patient satisfaction was greater 
with the home/hospice care than the usual care, 
and these patients had a reduced need for emer-
gency room visits in the last stages of life, thus 
less costly care [59].
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Part of palliative care treatment options is now 
medical assistance in dying (MAiD). The major-
ity of patients who request assistance in dying are 
cancer patients in palliative care [60–63]. In 
some Western countries, MAiD has been possi-
ble since 1940. Canada, six American states, and 
six European countries allow MAiD. The requests 
for MAiD vary greatly from country to country; 
20% of PHCPs in the USA have received a MAiD 
request, while in Belgium and the Netherlands, 
this number is around 60%. In most countries it is 
the primary care physician who provides the 
assistance in the dying process for the patient. 
Thus, MAiD has become an extension of pallia-
tive care [60–63].

18.5.3  Cancer Follow-Up Care

Sometimes patients can be very conflicted about 
having to transition all their cancer follow-up 
care to the PHCP despite the fact that they want 
their PHCP involved in their cancer care, prefer-
ably during the entire cancer care trajectory [64–
66]. In a Canadian study, many cancer patients, 
when transitioned to a PHCP after adjuvant treat-
ment, expressed a feeling of being abandoned 
[67]. Their feelings are captured by the word 
cloud below [68] (Fig. 18.1).

In many cases, cancer patients may develop a 
strong attachment to oncology specialists [69]. 
Although cancer patients have extensive contact 
with their PHCP, and they may be very satisfied 
with the PHCP care during the cancer trajectory 
and during cancer follow-up care, they have res-
ervations regarding their PHCP’s knowledge 
about cancer-specific issues compared to the spe-
cialists [55, 70, 71]. In a US study, patients felt 

that oncology specialists are more knowledge-
able than the PHCPs and therefore may be more 
able to detect a cancer recurrence [64].

Other challenges are that many patients are 
confused which clinician is in charge of their 
cancer follow-up care due to the lack of a clear 
transition of care plan [72–74]. A cancer special-
ist may still follow the patient for cancer-related 
issues after active treatment, but they do not treat 
other comorbid conditions nor do they deal with 
disease prevention strategies (cancer screening 
for other cancers) [73]. To compound the hesita-
tion toward PHCPs handling cancer follow-up 
care, many patients do not even have access to a 
personal PHCP.  In many countries, there is a 
shortage of PHCPs, although this may vary from 
region to region. Canada, Australia, and the USA 
report shortages of PHCPs, and in many cases, 
there is an uneven distribution between urban and 
rural areas, resulting in many patients not having 
access to a PHCP [75–77].

Not only are patients confused as to who is 
“in charge” of their cancer follow-up care, clini-
cians can also be confused [78]. There are sev-
eral reasons for the uncertainty regarding of 
“who is in charge?” First, the role of the PHCP is 
often poorly defined; second, not all PHCPS are 
interested in providing cancer follow-up care 
[79, 80]. In a Canadian study, 24% of PHCPs 
were willing to take immediately and exclusive 
care of their prostate cancer patients, 22% for 
their colorectal cancer patients, 21% for their 
breast cancer patients, and 16% for their lym-
phoma patients. Over time this number increased 
to between 89% and 100% of their cancer 
patients; however, 11% said that they did not feel 
comfortable, under any circumstances, to look 
after their colorectal cancer patients [80]. 

Fig. 18.1 Word cloud 
of patient comments 
when transitioned to 
primary health care
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Sometimes specialists are reluctant to relinquish 
their cancer care for their patients. In the UK, 
cancer specialists believe they are in the best 
position to provide clinical care during cancer 
follow-up care; hence 85% still followed their 
cancer patients after they had completed active 
cancer treatment even though they agreed that 
PHCP follow-up care would free their time for 
active cancer treatments [81].

A recent CanIMPACT study described the 
challenges with the “coordination of cancer care” 
between PHCPs and specialists [14]. Almost 60 
specialists and PHCPs were interviewed for this 
qualitative study. The overall conclusion of the 
study is that proper communication between the 
various cancer specialists and the PHCPs is often 
lacking [14]. The enhancement of technical com-
munication devices does not translate into better 
communication for a variety of reasons. One 
simple technology-related barrier was the incom-
patibility between software programs among 
departments, hospital, or other institutions. 
Sometimes the lack of rapport between the spe-
cialist and the PHCP is a hindrance to proper 
communication, but the biggest challenge for a 
smooth transition of active cancer care to cancer 
follow-up care was due to the unclear role divi-
sion between the various types of clinicians [14]. 
Another CanIMPACT team looked at 24 models 
of care between the tertiary and the primary 
health-care system with 11 models focusing on 
cancer follow-up care [82]. Most models of care 
were based on breast and colorectal cancer. The 
review of these models of cancer follow-up care 
also referred to the incompatibility of electronic 
health records between the various clinicians. 
The most successful models of care and the best 
communication were often facilitated through a 
nurse navigator; however, most models of care 
lacked formal evaluation, and therefore at this 
time, it is unclear how well they work [82]. All 
these challenges and issues with the transition of 
cancer patients from active cancer treatment to 
cancer follow-up care and to the PHCPs’ care are 
unfortunately not new. These problems have been 
identified for some time, if not decades [8, 9], and 
potential solutions need more aggressive policy 
and implementation efforts.

In summary, it is evident that PHCPs are very 
suitable to take on a significant role of cancer 
follow-up care for their patients. PHCP care is 
cost-effective, but above all it provides a seam-
less continuity of care for cancer patients for all 
their health-care needs. Still, patients, specialists, 
and PHCPs struggle with reservations to have 
their patients transitioned to PHCP care. The fol-
lowing section describes some existing and 
emerging models of cancer follow-up care that 
may enhance the transition of cancer follow-up 
care to PHCPs and enhance satisfaction of care 
for all involved.

18.6  Models of Cancer Follow-Up 
Care in Primary Health Care

The American Society of Clinical Oncology 
(ASCO) has listed a number of models of cancer 
follow-up care that range from oncology special-
ist care to a “community generalist model.” For 
each model, there are several advantages and dis-
advantages. Even though we see more and more 
cancer survivors who require both, cancer and 
non-cancer follow-up care, the debate of how 
best to transition cancer patients to PHCPs after 
adjuvant treatment is still ongoing and evolving.

Patients and many clinicians believe that 
shared care models are most beneficial [83, 84]. 
ASCO argues that any optimal model depends on 
the “patients’ needs, risk, and resources,” with 
significant involvement of nurses [85, 86]. A 
Canadian study evaluated breast cancer transition 
models by regional cancer centers for Cancer 
Care Ontario [87]. Regional cancer centers 
(RCC) developed and implemented breast cancer 
transition models.

Three main models for cancer follow-up care 
were identified: (1) patients were directly transi-
tioned to PHCPs; (2) the development of transi-
tion clinics with NP, GPO, and PHCPs; and (3) 
shared care models. In the shared care models, 
the patient received direct follow-up care from 
the PHCP, but with links to the oncology special-
ist [87]. Regardless of the model, all RCC used 
survivorship care plans (SCP). However, one 
critical component of these models of care with 
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various degrees of PHCP involvement depending 
on the local health-care structure and resources 
was the absolute necessity of adequate funding 
[87]. Brouwers et al. described several models of 
primary health-care involvement with cancer fol-
low- up care across Canada [82]. The majority of 
the cancer follow-up care models use nurse navi-
gators, and in a few cases multidisciplinary teams 
were created around the patient [82]. Nekhlyudov 
et  al. published a scoping review of primary 
health-care involvement with cancer follow-up 
[35] (Fig. 18.2).

Other models that use PHCPs for survivorship 
care rely on multidisciplinary teams with a key 
person such as an oncology nurse navigators 
(ONNs) [82]. ONNs are highly trained nurses 
with oncology-specific knowledge [88]. ONN 
programs are not new. In the USA the first ONN 
program was initiated in the Harlem Hospital 
Center in New  York City in 1990. Its original 
focus was on increasing the low screening rates 

in underserved populations. The American 
College of Surgeons Commission on Cancer has 
stated that by 2015, all accredited cancer insti-
tutes need to create a process to facilitate ONN 
staff [88]. Currently ONN programs encompass 
the entire cancer trajectory, including survivor-
ship. The need of ONN is increasing, in part due 
to the shortage of PHCPs and cancer specialists 
[89]. Although the ONN models of care make a 
lot of sense, but as of today, there is still a lack of 
robust evidence for this model of cancer follow-
 up care, as well as the other models discussed 
[35, 82, 90–94].

Currently, the most urgent need seems to be 
that whatever cancer follow-up care model is 
used, processes need to be developed to measure 
efficacy and determine best practices regarding 
development and implementation and health out-
comes. It goes without saying that for these eval-
uations, patients need to be involved and no “one 
size fits all” [95].

Models tested in 
randomized controlled 
trials, mostly focusing on 
survivorship care plans

PCPs  and oncologists 
comanage survivorship care

PCP integrated into 
oncology or survivorship 
clinic to manage care

Allied health professionals 
help to coordinate 
survivorship care

PCPs with additional 
survivorship training 
assess patient and 
develop care plan

PCP in oncology- affiliated 
or local practice caring for  
a survivor patient panel

Cancer 
Survivorship 

Primary 
Care Models

Shared care

Intervention-
focused  

primary care

Consultative or 
oncogeneralist

Designated PCP 
panel

Case 
management 

approach

Long-term 
follow-up clinic

Fig. 18.2 Models of cancer care based on a scoping review [35]. (Reprinted from Nekhlyudov et al. [35])
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18.7  Future Directions

As summarized in this chapter, there are opportu-
nities for PHCPs to be closely involved, if not 
lead, cancer survivorship care. There are a num-
ber of strategies including education and training, 
better clinical practice guidelines that include 
evidence-based recommendations. In addition, 
enhanced communication strategies need to be 
developed and for some countries (USA) finan-
cial incentives to provide care for a complex pop-
ulation of patients [35]. With respect to education, 
medical schools are particularly excellent places 
to start training physicians to create a “founda-
tional framework for cancer survivorship” [35]. 
The same suggestion has been made for the 
enhancement of palliative care in primary health 
care [96].

As described earlier, training GPOs or onco-
generalist with expertise in oncology may have 
beneficial outcomes. GPOs are used more and 
more in Canada and bridge the gap between 
oncology and primary health care in various 
types of cancer settings [32]. Several provinces in 
Canada offer training programs for family physi-
cians to enhance their oncology knowledge, and 
in many cases, they work closely with medical 
oncologists [97]. Although the training of GPOs 
is not consistent across the board, they work with 
a broad number of cancer patients [32].

As described earlier, information transfer and 
communication between oncology and PHCPs is 
suboptimal. As a way to enhance both, many 
have advocated for survivorship care plans 
(SCP) [79, 98, 99]. SCPs may also aid with the 
risk stratification of who should transition to pri-
mary health care based on the type and stage of 
cancer and comorbid conditions and who should 
remain in the tertiary care system [35]. SCPs 
enhance communication between PHCPs, can-
cer specialists, and the patients and make the 
follow-up care more predictable because the 
various care steps are clearly laid out [73]. Many 
cancer agencies in the USA, Canada, the UK, 
and other countries make models of SCPs avail-
able. There is not a uniform SCP because cancer 
follow-up varies greatly from cancer to cancer 
and because there is a huge variability of the 

health-care systems. Unfortunately, few studies 
have rigorously evaluated the efficacy of SCPs 
[100]. In addition to the poor evaluation of the 
SCPs, uptake in the clinical setting in the USA is 
also limited; only half of the cancer centers in 
the USA use SCPs [100, 101].

In summary, there are many arguments to be 
made for enhancing primary health care through-
out the cancer trajectory. This seems specifically 
the case for cancer follow-up care, the longest 
phase of the cancer trajectory. PHCPs are 
uniquely positioned for this due to the disci-
pline’s holistic approach and its ability to treat 
patients with many different health conditions 
simultaneously. There are a number of studies 
that indicate that cancer patients can safely be 
transitioned to primary health care during the 
survivorship years, but there still is a lack of 
robust randomized clinical trials to indicate best 
practices. Most research has been carried out in 
small settings with small populations and mostly 
focused on the four most common cancers: 
breast, lung, prostate, and colorectal. Other can-
cers also need to be included in studies of how 
these patients can best transition to primary 
health care. To add to the complexity, primary 
health care varies greatly from country to country 
and inside countries. Cancer patients deserve a 
clear plan for the transition from acute cancer 
care to survivorship, because if cancer treatment 
is successful, in all likelihood the survivorship 
years will be longest and in need of the best qual-
ity, coordinated care that leads to the best quality 
of life possible.

References

 1. American Cancer Society. Health professionals 
associated with cancer care. 2017; Available from: 
https://www.cancer.org/treatment/finding-and-pay-
ing-for-treatment/choosing-your-treatment-team/
health-professionals-associated-with-cancer-care.
html.

 2. Boscoe FP, Henry KA, Sherman RL, Johnson 
CJ.  The relationship between cancer incidence, 
stage and poverty in the United States. Int J Cancer. 
2016;139(3):607–12.

 3. Jacobsen AA, Galvan A, Lachapelle CC, Wohl CB, 
Kirsner RS, Strasswimmer J.  Defining the need 

18 Primary Care

https://www.cancer.org/treatment/finding-and-paying-for-treatment/choosing-your-treatment-team/health-professionals-associated-with-cancer-care.html
https://www.cancer.org/treatment/finding-and-paying-for-treatment/choosing-your-treatment-team/health-professionals-associated-with-cancer-care.html
https://www.cancer.org/treatment/finding-and-paying-for-treatment/choosing-your-treatment-team/health-professionals-associated-with-cancer-care.html
https://www.cancer.org/treatment/finding-and-paying-for-treatment/choosing-your-treatment-team/health-professionals-associated-with-cancer-care.html


358

for skin cancer prevention education in uninsured, 
minority, and immigrant communities. JAMA 
Dermatol. 2016;152(12):1342–7.

 4. Ahmed Z, Kujtan L, Kennedy KF, Davis JR, 
Subramanian J.  Disparities in the management 
of patients with stage I small cell lung carci-
noma (SCLC): a surveillance, epidemiology and 
end results (SEER) analysis. Clin Lung Cancer. 
2017;18:e315–25.

 5. Fleisch Marcus A, Illescas AH, Hohl BC, Llanos 
AA.  Relationships between social isolation, 
neighborhood poverty, and cancer mortality in a 
population-based study of US adults. PLoS One. 
2017;12(3):e0173370.

 6. Yabroff KR, Dowling EC, Guy GP Jr, Banegas MP, 
Davidoff A, Han X, et al. Financial hardship associ-
ated with cancer in the United States: findings from 
a population-based sample of adult cancer survivors. 
J Clin Oncol. 2016;34(3):259–67.

 7. Charlton M, Schlichting J, Chioreso C, Ward 
M, Vikas P.  Challenges of rural cancer care in 
the United States. Oncology (Williston Park). 
2015;29(9):633–40.

 8. Solet DJ, Norvell JM, Rutan GH, Frankel RM. Lost 
in translation: challenges and opportunities in 
physician- to-physician communication during 
patient handoffs. Acad Med. 2005;80(12):1094–9.

 9. Hewitt M, Greenfield S, Stovall E. From cancer patient 
to cancer survivor: lost in transition. Washington, 
D.C: The National Academies Press; 2006.

 10. Wood ML.  Communication between cancer spe-
cialists and family doctors. Can Fam Physician. 
1993;39:49–57.

 11. Cancer Statistics [database on the Internet] 
2017. Available from: https://www.cancer.gov/
about-cancer/understanding/statistics.

 12. Canadian Cancer Society’s Advisory Committee 
on Cancer Statistics. Special topic: predictions of 
the future burden of cancer in Canada. Toronto: 
Canadian Cancer Society; 2015.

 13. Klabunde CN, Lanier D, Nadel MR, McLeod C, 
Yuan G, Vernon SW.  Colorectal cancer screen-
ing by primary care physicians: recommenda-
tions and practices, 2006-2007. Am J  Prev Med. 
2009;37(1):8–16.

 14. Easley J, Miedema B, Carroll JC, Manca DP, 
O’Brien MA, Webster F, et al. Coordination of can-
cer care between family physicians and cancer spe-
cialists: importance of communication. Can Fam 
Physician. 2016;62(10):e608–e15.

 15. Miedema B, Easley J, Robinson L. Do current can-
cer follow-up care practices meet the needs of young 
adult cancer survivors in Canada? A qualitative 
inquiry. Curr Oncol. 2013;20(1):14–22.

 16. World Health Organization. Declaration of Alma- 
Ata 1978. Available from: http://www.who.int/hpr/
NPH/docs/declaration_almaata.pdf.

 17. Rao M, Pilot E. The missing link – the role of pri-
mary care in global health. Glob Health Action. 
2014;7:23693.

 18. World Health Organization. The World Health 
Report 2008  – Primary Health Care (Now More 
Than Ever). 2008. Available from: http://www.who.
int/whr/2008/whr08_en.pdf.

 19. American Association of Nurse Practitioners. 
NP fact sheet 2017 [cited 2017 February 16]; 
Available from: https://www.aanp.org/all-about-nps/
np-fact-sheet.

 20. Canadian Nurses Association. Nurse Practioners. 
2017 [cited 2017 February 16]; Available from: 
https://cna-aiic.ca/en/professional-development/
advanced-nursing-practice/nurse-practitioners.

 21. Dierick-van Daele AT, Spreeuwenberg C, Derckx 
EW, van Leeuwen Y, Toemen T, Legius M, et al. The 
value of nurse practitioners in Dutch general prac-
tices. Qual Prim Care. 2010;18(4):231–41.

 22. Starfield B. Primary care and health. A cross-national 
comparison. JAMA. 1991;266(16):2268–71.

 23. Miedema B. Primary care: a comparison across five 
nations (part 1-6). CMAJ Blogs: Can Med Assoc 
J. 2015.

 24. van Weel C. Primary care: a comparison across five 
nations (part 4-6). CMAJ Blogs: Can Med Assoc 
J. 2015.

 25. Goodyear-Smith F.  Primary care: a comparison 
across five nations (part 2-6). CMAJ Blogs: Can 
Med Assoc J. 2015.

 26. Bates DW.  Primary care and the US health care 
system: what needs to change? J  Gen Intern Med. 
2010;25(10):998–9.

 27. Blumenthal D, Abrams M, Nuzum R. The affordable 
care act at 5 years. N Engl J Med. 2015;373(16):1580.

 28. Hogg W.  Primary care: a comparison across five 
nations (part 6-6). CMAJ Blogs: Can Med Assoc 
J. 2015.

 29. Canadian Institute for Health Information. 
How Canada Compares: Results From The 
Commonwealth Fund 2015 International Health 
Policy Survey of Primary Care Physicians: Canadian 
Institute for Health Information; 2016.

 30. The Commonwealth Fund. In: Mossialos E, Wenzl 
M, Osborn R, Sarnak D, editors. 2015 International 
Profiles of Health Care Systems. Common Wealth 
Fund 2016.

 31. Brigden M, Lam W, Spadafora S, El-Maraghi 
R, Whitlock P, Champion P.  Update on commu-
nity oncology practice in Canada: a view from the 
trenches. Oncol Exch. 2015;14(1):12–6.

 32. Sisler JJ, DeCarolis M, Robinson D, Sivananthan 
G.  Family physicians who have focused practices 
in oncology: results of a national survey. Can Fam 
Physician. 2013;59(6):e290–7.

 33. Nelson R. Cancer clinics closing: community oncol-
ogy “near crisis”. 2017. Available from: http://www.
medscape.com/viewarticle/806981.

 34. Community Oncology Alliance. 2017. Available 
from: https://www.communityoncology.org/home/
about-us/.

 35. Nekhlyudov L, O’Malley DM, Hudson SV. 
Integrating primary care providers in the care of 

B. Miedema

https://www.cancer.gov/about-cancer/understanding/statistics
https://www.cancer.gov/about-cancer/understanding/statistics
http://www.who.int/hpr/NPH/docs/declaration_almaata.pdf
http://www.who.int/hpr/NPH/docs/declaration_almaata.pdf
http://www.who.int/whr/2008/whr08_en.pdf
http://www.who.int/whr/2008/whr08_en.pdf
https://www.aanp.org/all-about-nps/np-fact-sheet
https://www.aanp.org/all-about-nps/np-fact-sheet
https://cna-aiic.ca/en/professional-development/advanced-nursing-practice/nurse-practitioners
https://cna-aiic.ca/en/professional-development/advanced-nursing-practice/nurse-practitioners
http://www.medscape.com/viewarticle/806981
http://www.medscape.com/viewarticle/806981
https://www.communityoncology.org/home/about-us/
https://www.communityoncology.org/home/about-us/


359

 cancer survivors: gaps in evidence and future oppor-
tunities. Lancet Oncol. 2017;18(1):e30-e8.

 36. Nekhlyudov L.  Integrating primary care in cancer 
survivorship programs: models of care for a growing 
patient population. Oncologist. 2014;19(6):579–82.

 37. Grunfeld E, Levine MN, Julian JA, Coyle D, 
Szechtman B, Mirsky D, et al. Randomized trial of 
long-term follow-up for early-stage breast cancer: 
a comparison of family physician versus specialist 
care. J Clin Oncol. 2006;24(6):848–55.

 38. Maly RC, Liu Y, Diamant AL, Thind A. The impact 
of primary care physicians on follow-up care of 
underserved breast cancer survivors. J  Am Board 
Fam Med. 2013;26(6):628–36.

 39. Sarfati D, Koczwara B, Jackson C.  The impact of 
comorbidity on cancer and its treatment. CA Cancer 
J Clin. 2016;66(4):337–50.

 40. Meiklejohn JA, Mimery A, Martin JH, Bailie R, 
Garvey G, Walpole ET, et al. The role of the GP in 
follow-up cancer care: a systematic literature review. 
J Cancer Surviv. 2016;10(6):990–1011.

 41. Sussman J, Baldwin LM. The interface of primary 
and oncology specialty care: from diagnosis through 
primary treatment. J  Natl Cancer Inst Monogr. 
2010;2010(40):18–24.

 42. Weaver KE, Aziz NM, Arora NK, Forsythe LP, 
Hamilton AS, Oakley-Girvan I, et  al. Follow-up 
care experiences and perceived quality of care 
among long-term survivors of breast, prostate, 
colorectal, and gynecologic cancers. J Oncol Pract. 
2014;10(4):e231–9.

 43. American Academy of Family Physicians. 
Continuity of Care (AAFP), 2017. Policies: 
Definition of Continuity of Care. 1983 (2015 COD), 
https://www.aafp.org/about/policies/all/definition-
care.html. Accessed 20 May 2018.

 44. Kendell C, Decke KM, Groome PA, McBride ML, 
Jiang L, Krzyzanowska MK, et al. Use of physician 
services during the survivorship phase: a multi- 
province study of women diagnosed with breast can-
cer. Curr Oncol. 2017;24(2):81–9.

 45. Snyder CF, Frick KD, Herbert RJ, Blackford AL, 
Neville BA, Carducci MA, et  al. Preventive care 
in prostate cancer patients: following diagno-
sis and for five-year survivors. J  Cancer Surviv. 
2011;5(3):283–91.

 46. Pollack LA, Adamache W, Ryerson AB, Eheman 
CR, Richardson LC.  Care of long-term can-
cer survivors: physicians seen by Medicare 
enrollees surviving longer than 5 years. Cancer. 
2009;115(22):5284–95.

 47. Jabaaij L, van den Akker M, Schellevis FG. Excess 
of health care use in general practice and of comor-
bid chronic conditions in cancer patients compared 
to controls. BMC Fam Pract. 2012;13:60.

 48. Murray SA, Osman H.  Primary palliative care: 
the potential of primary care physicians as provid-
ers of palliative care in the community in the east-
ern Mediterranean region. East Mediterr Health 
J. 2012;18(2):178–83.

 49. Gott M, Frey R, Raphael D, O’Callaghan A, 
Robinson J, Boyd M.  Palliative care need and 
management in the acute hospital setting: a census 
of one New Zealand Hospital. BMC Palliat Care. 
2013;12:15.

 50. U.S. National Library of Medicine, Hospice Care: 
Also called end of Life Care. https://medlineplus.
gov/hospicecare.html. Accessed 20 May 2018.

 51. Burge F, Lawson B, Johnston G, Asada Y, McIntyre 
PF, Flowerdew G. Preferred and actual location of 
death: what factors enable a preferred home death? 
J Palliat Med. 2015;18(12):1054–9.

 52. Arnold E, Finucane AM, Oxenham D.  Preferred 
place of death for patients referred to a specialist 
palliative care service. BMJ Support Palliat Care. 
2015;5(3):294–6.

 53. Canadian Hospice Palliative Care Association, Fact 
Sheet: Hospice Palliative Care in Canada 2016. 
http://www.chpca.net/media/481407/Fact_Sheet_
HPC_in_Canada%20Fall%202016%20-%20EN.
pdf. Accessed 20 May 2018.

 54. Bekelman JE, Halpern SD, Blankart CR, Bynum 
JP, Cohen J, Fowler R, et al. Comparison of site of 
death, health care utilization, and hospital expendi-
tures for patients dying with cancer in 7 developed 
countries. JAMA. 2016;315(3):272–83.

 55. Aubin M, Vezina L, Verreault R, Fillion L, Hudon 
E, Lehmann F, et  al. Family physician involve-
ment in cancer care follow-up: the experience of a 
cohort of patients with lung cancer. Ann Fam Med. 
2010;8(6):526–32.

 56. Selman LE, Brighton LJ, Robinson V, George R, 
Khan SA, Burman R, et al. Primary care physicians’ 
educational needs and learning preferences in end of 
life care: a focus group study in the UK. BMC Palliat 
Care. 2017;16(1):17.

 57. The Canadian Hospice Palliative Care Association, 
Canadians want palliative and end-of-life care sup-
port – but they don’t know how or where to access it  
2014. http://www.chpca.net/news-and-events/news-
item-45.aspx. Accessed 20 May 2018.

 58. Pidgeon TM, Johnson CE, Lester L, Currow D, 
Yates P, Allingham SF, et al. Perceptions of the care 
received from Australian palliative care services: a 
caregiver perspective. Palliat Support Care. 2018 
Apr;16(2):198–208.

 59. Brumley R, Enguidanos S, Jamison P, Seitz R, 
Morgenstern N, Saito S, et al. Increased satisfaction 
with care and lower costs: results of a randomized 
trial of in-home palliative care. J  Am Geriatr Soc. 
2007;55(7):993–1000.

 60. Emanuel EJ, Onwuteaka-Philipsen BD, Urwin JW, 
Cohen J. Attitudes and practices of euthanasia and 
physician-assisted suicide in the United States, 
Canada, and Europe. JAMA. 2016;316(1):79–90.

 61. Snijdewind MC, Willems DL, Deliens L, 
Onwuteaka-Philipsen BD, Chambaere K. A study of 
the first year of the end-of-life clinic for physician- 
assisted dying in the Netherlands. JAMA Intern 
Med. 2015;175(10):1633–40.

18 Primary Care

https://www.aafp.org/about/policies/all/definition-care.html
https://www.aafp.org/about/policies/all/definition-care.html
https://medlineplus.gov/hospicecare.html
https://medlineplus.gov/hospicecare.html
http://www.chpca.net/media/481407/Fact_Sheet_HPC_in_Canada Fall 2016 - EN.pdf
http://www.chpca.net/media/481407/Fact_Sheet_HPC_in_Canada Fall 2016 - EN.pdf
http://www.chpca.net/media/481407/Fact_Sheet_HPC_in_Canada Fall 2016 - EN.pdf
http://www.chpca.net/news-and-events/news-item-45.aspx
http://www.chpca.net/news-and-events/news-item-45.aspx


360

 62. Dying for Choice. Netherlands  – 2015 eutha-
nasia report card. Available from: http://www.
dy ing fo rcho ice . com/ re sources / fac t - f i l e s /
netherlands-2015-euthanasia-report-card.

 63. Government of Canada. Interim update on medical 
assistance in dying in Canada, June 17 to December 
31, 2016. Available from: https://www.canada.ca/en/
health-canada/services/publications/health-system-
services/medical-assistance-dying-interim-report-
dec-2016.html.

 64. Hudson SV, Miller SM, Hemler J, Ferrante JM, 
Lyle J, Oeffinger KC, et  al. Adult cancer survi-
vors discuss follow-up in primary care: ‘not what 
I want, but maybe what I need’. Ann Fam Med. 
2012;10(5):418–27.

 65. Brandenbarg D, Roorda C, Stadlander M, de Bock 
GH, Berger MY, Berendsen AJ. Patients’ views on 
general practitioners’ role during treatment and fol-
low- up of colorectal cancer: a qualitative study. Fam 
Pract. 2016;34:234–8.

 66. Lang V, Walter S, Fessler J, Koester MJ, Ruetters 
D, Huebner J.  The role of the general practitioner 
in cancer care: a survey of the patients’ perspective. 
J Cancer Res Clin Oncol. 2017;143:895–904.

 67. Miedema B.  Survivorship research in Canada. 
Boston: Cancer and Primary Care Research 
International Network; April 26–28, 2017; 2016.

 68. Easley J, Miedema B, Carroll JC, O'Brien MA, 
Manca DP, Grunfeld E.  Patients experiences 
with continuity of cancer care in Canada: results 
from the CanIMPACT study. Can Fam Physician. 
2016;62(10):821–7.

 69. Hudson SV, Ohman-Strickland PA, Bator A, 
O'Malley D, Gundersen D, Lee HS, et al. Breast and 
prostate cancer survivors' experiences of patient- 
centered cancer follow-up care from primary 
care physicians and oncologists. J  Cancer Surviv. 
2016;10(5):906–14.

 70. Nyarko E, Metz JM, Nguyen GT, Hampshire MK, 
Jacobs LA, Mao JJ. Cancer survivors’ perspectives 
on delivery of survivorship care by primary care 
physicians: an internet-based survey. BMC Fam 
Pract. 2015;16:143.

 71. Mao JJ, Bowman MA, Stricker CT, DeMichele A, 
Jacobs L, Chan D, et al. Delivery of survivorship care 
by primary care physicians: the perspective of breast 
cancer patients. J Clin Oncol. 2009;27(6):933–8.

 72. Anvik T, Holtedahl KA, Mikalsen H. “When patients 
have cancer, they stop seeing me” – the role of the 
general practitioner in early follow-up of patients 
with cancer – a qualitative study. BMC Fam Pract. 
2006;7:19.

 73. Grunfeld E, Earle CC.  The interface between 
primary and oncology specialty care: treatment 
through survivorship. J  Natl Cancer Inst Monogr. 
2010;2010(40):25–30.

 74. Miedema B, MacDonald I, Tatemichi S.  Cancer 
follow-up care. Patients’ perspectives. Can Fam 
Physician. 2003;49:890–5.

 75. DesRoches J.  Myth: Canada needs more doc-
tors Accessed on 2012.  Available from: http://

www.aafp.org/news/practice-professional-issues/ 
20150303aamcwkforce.html.

 76. American Academy of Family Physicians. 
Significant primary care, overall physician short-
age predicted by 2025. AAFP; 2017 [cited 
2017 February 15]; Available from: http://
www.aafp.org/news/pract ice-professional-
issues/20150303aamcwkforce.html.

 77. Australian Medical Association. No place for 
GP shortage. 2013 [cited 2017 February 15]; 
Available from: https://ama.com.au/ausmed/
no-place-gp-shortage.

 78. Blanch-Hartigan D, Forsythe LP, Alfano CM, Smith 
T, Nekhlyudov L, Ganz PA, et al. Provision and dis-
cussion of survivorship care plans among cancer sur-
vivors: results of a nationally representative survey 
of oncologists and primary care physicians. J  Clin 
Oncol. 2014;32(15):1578–85.

 79. Rubin G, Berendsen A, Crawford SM, Dommett 
R, Earle C, Emery J, et  al. The expanding role of 
primary care in cancer control. Lancet Oncol. 
2015;16(12):1231–72.

 80. Del Giudice ME, Grunfeld E, Harvey BJ, Piliotis E, 
Verma S. Primary care physicians’ views of routine 
follow-up care of cancer survivors. J  Clin Oncol. 
2009;27(20):3338–45.

 81. Greenfield DM, Absolom K, Eiser C, Walters SJ, 
Michel G, Hancock BW, et  al. Follow-up care 
for cancer survivors: the views of clinicians. Br 
J Cancer. 2009;101(4):568–74.

 82. Brouwers MC, Vukmirovic M, Tomasone JR, 
Grunfeld E, Urquhart R, O'Brien MA, et  al. 
Documenting coordination of cancer care between 
primary care providers and oncology special-
ists in Canada. Can Fam Physician. 2016;62(10): 
e616–e25.

 83. Maroun J.  Shared cancer care: modeling collabo-
ration between oncologist and family physicians. 
Oncology. Exchange. 2016;15(2):10–1.

 84. Cancer Institute New South Wales. Shared care mod-
els: a high-level literature review. 2009; Available from: 
https://www.cancerinstitute.org.au/about-us/news/
shared-care-models-a-high-level-literature-review.

 85. American Society of Clinical Oncology. Practice 
Guidelines:  Models of Long-Term Follow-Up Care. 
2017. https://www.asco.org/practice-guidelines/
cancer-care-initiatives/prevention-survivorship/sur-
vivorship/survivorship-3. Accessed 20 May 2018

 86. Howell D, Hack TF, Oliver TK, Chulak T, Mayo S, 
Aubin M, et  al. Models of care for post-treatment 
follow-up of adult cancer survivors: a system-
atic review and quality appraisal of the evidence. 
J Cancer Surviv. 2012;6(4):359–71.

 87. Grant M, De Rossi S, Sussman J. Supporting models 
to transition breast cancer survivors to primary care: 
formative evaluation of a cancer care Ontario initia-
tive. J Oncol Pract. 2015;11(3):e288–95.

 88. Oncology Nursing Society. Oncology nurse navi-
gator core competencies. 2017. https://prod-www.
ons.org/sites/default/files/2017-05/2017_Oncology_
Nurse_Navigator_Competencies.pdf.

B. Miedema

http://www.dyingforchoice.com/resources/fact-files/netherlands-2015-euthanasia-report-card
http://www.dyingforchoice.com/resources/fact-files/netherlands-2015-euthanasia-report-card
http://www.dyingforchoice.com/resources/fact-files/netherlands-2015-euthanasia-report-card
https://www.canada.ca/en/health-canada/services/publications/health-system-services/medical-assistance-dying-interim-report-dec-2016.html
https://www.canada.ca/en/health-canada/services/publications/health-system-services/medical-assistance-dying-interim-report-dec-2016.html
https://www.canada.ca/en/health-canada/services/publications/health-system-services/medical-assistance-dying-interim-report-dec-2016.html
https://www.canada.ca/en/health-canada/services/publications/health-system-services/medical-assistance-dying-interim-report-dec-2016.html
http://www.aafp.org/news/practice-professional-issues/20150303aamcwkforce.html
http://www.aafp.org/news/practice-professional-issues/20150303aamcwkforce.html
http://www.aafp.org/news/practice-professional-issues/20150303aamcwkforce.html
http://www.aafp.org/news/practice-professional-issues/20150303aamcwkforce.html
http://www.aafp.org/news/practice-professional-issues/20150303aamcwkforce.html
http://www.aafp.org/news/practice-professional-issues/20150303aamcwkforce.html
https://ama.com.au/ausmed/no-place-gp-shortage
https://ama.com.au/ausmed/no-place-gp-shortage
https://www.cancerinstitute.org.au/about-us/news/shared-care-models-a-high-level-literature-review
https://www.cancerinstitute.org.au/about-us/news/shared-care-models-a-high-level-literature-review
https://www.asco.org/practice-guidelines/cancer-care-initiatives/prevention-survivorship/survivorship/survivorship-3
https://www.asco.org/practice-guidelines/cancer-care-initiatives/prevention-survivorship/survivorship/survivorship-3
https://www.asco.org/practice-guidelines/cancer-care-initiatives/prevention-survivorship/survivorship/survivorship-3
https://prod-www.ons.org/sites/default/files/2017-05/2017_Oncology_Nurse_Navigator_Competencies.pdf
https://prod-www.ons.org/sites/default/files/2017-05/2017_Oncology_Nurse_Navigator_Competencies.pdf
https://prod-www.ons.org/sites/default/files/2017-05/2017_Oncology_Nurse_Navigator_Competencies.pdf


361

 89. Shockney LD.  The evolution of breast cancer 
navigation and survivorship care. Breast J. 2015; 
21(1):104–10.

 90. Halpern MT, Viswanathan M, Evans TS, Birken SA, 
Basch E, Mayer DK. Models of cancer survivorship 
care: overview and summary of current evidence. 
J Oncol Pract. 2015;11(1):e19–27.

 91. Baik SH, Gallo LC, Wells KJ. Patient navigation in 
breast cancer treatment and survivorship: a system-
atic review. J Clin Oncol. 2016;34:3686–96.

 92. O'Malley D, Hudson SV, Nekhlyudov L, Howard J, 
Rubinstein E, Lee HS, et al. Learning the landscape: 
implementation challenges of primary care inno-
vators around cancer survivorship care. J  Cancer 
Surviv. 2017;11(1):13–23.

 93. Loblaw A, Souter LH, Canil C, Breau RH, Haider 
M, Jamnicky L, et al. Follow-up care for survivors 
of prostate cancer – clinical management: a program 
in evidence-based care systematic review and clini-
cal practice guideline. Clin Oncol (R Coll Radiol). 
2017;29(11):711–7.

 94. Lam B, Lorham S, McIntosh A.  Patient transition 
after active cancer treatment  – how do we share 
care? a 2016 June 8, 2016.

 95. Health Quality Ontatio. Patient engagement frame-
work. 2018. http://www.hqontario.ca/Engaging-
Patients/Patient-Engagement-Framework. Accessed 
20 May 2018 

 96. Walker S, Gibbins J, Paes P, Barclay S, Adams A, 
Chandratilake M, et al. Preparing future doctors for 
palliative care: views of course organisers. BMJ 
Support Palliat Care. 2017. Epub ahead of print.

 97. The Canadian Association of General Practioners 
in Oncology. Welcome to the CAGPO-ACMOQ. 
2017. http://cagpo.ca/. Accessed 20 May 2018

 98. Klemp JR. Survivorship care planning: one size does 
not fit all. Semin Oncol Nurs. 2015;31(1):67–72.

 99. Mayer DK, Gerstel A, Leak AN, Smith SK. Patient 
and provider preferences for survivorship care plans. 
J Oncol Pract. 2012;8(4):e80–6.

 100. Mayer DK, Birken SA, Check DK, Chen RC. 
Summing it up: an integrative review of studies of 
cancer survivorship care plans (2006-2013). Cancer. 
2015;121(7):978–96.

 101. Birken SA, Deal AM, Mayer DK, Weiner 
BJ. Determinants of survivorship care plan 
use in US cancer programs. J  Cancer Educ. 
2014;29(4):720–7.

18 Primary Care

http://www.hqontario.ca/Engaging-Patients/Patient-Engagement-Framework
http://www.hqontario.ca/Engaging-Patients/Patient-Engagement-Framework
http://cagpo.ca/


363© Springer International Publishing AG, part of Springer Nature 2018 
M. Feuerstein, L. Nekhlyudov (eds.), Handbook of Cancer Survivorship, 
https://doi.org/10.1007/978-3-319-77432-9_19

Comprehensive Healthcare

Erin E. Hahn, Jennifer Jones, and Karen L. Syrjala

E. E. Hahn (*) 
Department of Research and Evaluation,  
Kaiser Permanente, Pasadena, CA, USA
e-mail: Erin.E.Hahn@kp.org 

J. Jones 
Princess Margaret Cancer Centre, University Health 
Network, University of Toronto,  
Toronto, ON, Canada 

K. L. Syrjala 
University of Washington School of Medicine, 
Department of Psychiatry and Behavioral Sciences, 
Fred Hutchinson Cancer Research Center, Seattle, 
WA, USA

19

19.1  Introduction

With advances in detection and progressively 
more complex treatments, two-thirds of people in 
the USA who are diagnosed with an invasive can-
cer will become long-term survivors [1, 2]. While 
the growing number of cancer survivors is a 
remarkable achievement, it is also challenging 
our current health systems within a climate of 
increasing constraints [3]. New models of care 
are needed along with programs to meet the 
needs of different types of cancer survivors. 
Understandably, cancer care systems and com-
prehensive cancer centers have historically been 
organized and funded to deliver acute care with 
the primary focus on cure and reducing mortality 
rather than promoting physical and psychosocial 
health [4]. Follow-up care has typically been 

 provided by the primary treating oncologist and 
focused heavily on surveillance for recurrence. 
This model is neither adequate nor sustainable 
given the predicted growth in cancer survivors 
over the next decade and their broad survivorship 
needs [5–8]. For many, cancer can now be viewed 
as a chronic and complex disease. This “survivor-
ship” framework requires a shift from a primarily 
acute, disease-focused approach to a wellness- 
centered, chronic care approach that moves 
beyond surveillance for recurrence and second 
cancers to also include detection and treatment of 
the late and long-term effects of cancer and its 
treatment. Health promotion is central in this new 
model to minimize dysfunction and/or disability 
and maximize well-being and overall quality of 
life [9–11].

Cancer survivors have unique post-treatment 
needs including risk of cancer recurrence and 
subsequent malignancies, persistent and late 
treatment effects, functional loss, and disability. 
They face multiple adaptive physical, functional, 
and psychosocial challenges as they transition 
back to their post-treatment lives [12–17]. While 
the evidence suggests that the majority of cancer 
survivors adjust well over the long term [18–21], 
a number of unmet needs of cancer survivors 
have been identified, and very few cancer survi-
vors receive any comprehensive post-treatment 
survivorship care [9, 11]. Not surprisingly, 
patients commonly report they don’t know what 
to expect once treatment is over. Some feel that 
they are not being cared for or describe feeling 
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“abandoned” [22–25]. Consequently, over the 
last two decades, patient advocacy groups, expert 
consensus panels, and governmental reports have 
recommended improvement in the quality of 
post-treatment survivorship care to ensure conti-
nuity of care and to address the unmet needs of 
cancer survivors. In particular, these experts 
identify the need for support as cancer survivors 
transition from acute cancer treatment to the fol-
low- up and/or palliative phase of the cancer tra-
jectory [9] [26–29]. These efforts have resulted in 
broad agreement on the essential elements of sur-
vivorship care delivery, which include (1) pre-
vention and detection of new cancers and 
recurrent cancer; (2) surveillance for cancer 
spread, recurrence, or second cancers; (3) inter-
ventions for consequences of cancer and its treat-
ment (e.g., management of long-term and late 
effects); and (4) coordination between specialists 
and primary care to ensure ongoing and preven-
tive care needs are met (e.g., immunizations, 
management of other chronic conditions). In 
addition, there is agreement on the importance of 
encouraging healthy lifestyle choices (i.e., 
tobacco cessation, exercise, healthy diet), assist-
ing survivors in accessing community support 
services, and developing a detailed treatment 
summary and survivorship care plan [9, 30] to 
promote more effective communication and care 
coordination. Other suggested areas of need 
include patient navigation, transition care 
appointments, family and caregiver support, 
patient education and resources for ongoing 
needs, palliative care, and rehabilitation for long- 
term and late effects [31].

19.2  Milestones in Defining 
Models of Cancer 
Survivorship Care

19.2.1  Policy Documents

Post-treatment cancer patients are a heteroge-
neous population with unique healthcare needs 
related to their disease and treatment. As 
described in the seminal 2005 Institute of 
Medicine (IOM) report, From Cancer Patient to 

Cancer Survivor: Lost in Transition, transition-
ing from active treatment (e.g., surgery, chemo-
therapy, radiation) to ongoing post-treatment 
care, ongoing palliation, and/or ongoing mainte-
nance therapy is a critical and distinct phase of 
the cancer care journey [9]. Recognition of can-
cer survivorship as a distinct phase of the cancer 
care continuum is often attributed to the 1986 
article Seasons of Survival: Reflections of a 
Physician with Cancer, by Fitzhugh Mullan, 
MD, in which the author describes three phases 
of survival: acute, extended, and permanent [32]. 
Dr. Mullen concludes with a recommendation for 
a strategy to address ongoing survivorship needs. 
Since then, numerous milestones have further 
established survivorship as a fully accepted com-
ponent of cancer care (Table 19.1). The National 
Coalition for Cancer Survivorship (NCCS) was 
founded shortly thereafter [33, 34], with Dr. 
Mullen as a co-founder; the Office of Cancer 
Survivorship was established at the National 
Cancer Institute in 1996, and in 2004 the Centers 
for Disease Control and Prevention partnered 
with the Livestrong Foundation to publish a 
National Action Plan for public health solutions 
to cancer survivorship issues [35]. The following 
decade (2005–2014) saw the development of the 
Survivorship Centers of Excellence Network 
[36], the publication of the Children’s Oncology 
Group Long-Term Follow-Up Guidelines [37] 
and the essential elements of survivorship care 
[30], and the establishment of cancer survivor-
ship committee within the American Society of 
Clinical Oncology [33]. Dedicated survivorship 
publications emerged, including the Journal of 
Cancer Survivorship [38], the first edition of the 
Handbook of Cancer Survivorship [39], and 
Health Services for Cancer Survivors [40]. A 
watershed point was reached with the mandate 
for treatment summaries and survivorship care 
plans for all cancer survivors by the cancer center 
accrediting arm of the American College of 
Surgeons Commission on Cancer (CoC) in 2012 
[41]. By 2015, numerous models of cancer survi-
vorship care were being proposed, developed, 
and tested [42].

However, with the progress, there have been 
recognized barriers. For example, as identified by 
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Table 19.1 Milestones in cancer survivorship care

Milestone Date Purpose/relevance
Seasons of survival: Reflections 
of a physician with cancer, by 
Fitzhugh Mullan, MD, The New 
England Journal of Medicine

1985 (published) “The challenge in overcoming cancer is not only to find 
therapies that will prevent or arrest the disease quickly, but 
also to map the middle ground of survivorship and minimize 
its medical and social hazards”

National Coalition for Cancer 
Survivorship (NCCS)

1986 (established) Founded by and for cancer survivors, NCCS’ mission is to 
advocate for quality cancer care for all people touched by 
cancer

Office of Cancer Survivorship, 
National Cancer Institute

1996 (established) The Office of Cancer Survivorship was created in 
recognition of the growing number of cancer survivors and 
the need for more research to better understand and meet 
their unique needs

Centers for Disease Control and 
Prevention’s National Action 
Plan for Cancer Survivorship: 
Advancing Public Health 
Solutions

2004 (published) This National Action Plan was created to help identify and 
prioritize cancer survivorship needs that will advance cancer 
survivorship public health efforts

Children’s Oncology Group 
clinical practice guidelines for 
long-term care

2004 (first 
published and 
online clinical 
guideline)

This first published guideline for survivorship care has been 
updated regularly. Adult survivor guidelines have followed 
from various organizations (see Table 19.2)

From Cancer Patient to Cancer 
Survivor: Lost in Transition, 
National Academies Press

2005 (published) A committee established at the Institute of Medicine of the 
National Academies examined the range of medical and 
psychosocial issues faced by cancer survivors and made 
recommendations to improve their healthcare and quality of 
life

Survivorship Centers of 
Excellence Network

2005 (initiated) The Livestrong Foundation funded the Survivorship Center 
of Excellence Network, consisting of seven National Cancer 
Institute-designated comprehensive cancer centers, to 
accelerate the pace of progress in addressing the needs of 
the growing survivor community

Journal of Cancer Survivorship 2007 (established) A dedicated survivorship journal publishing original 
research, systematic and meta-analytic literature reviews, 
clinical investigations, and policy-related research that can 
impact the quality of care and quality of life of adult cancer 
survivors

Handbook of Cancer 
Survivorship

2007 (published) The first edition of a practical guide to meeting and 
managing the challenges of life after cancer and what 
clinicians, researchers, and health systems can do to ease the 
transition

Essential Elements of 
Survivorship Care Meeting

2011 (occurred) The overarching goal of this multidisciplinary meeting of 
cancer survivorship stakeholders was to achieve consensus 
in the survivorship community around how to best address 
the needs of post-treatment survivors

American Society of Clinical 
Oncology (ASCO) cancer 
survivorship committee

2011 (established) This committee ensures that the research, clinical care, and 
educational needs related to cancer survivorship are 
championed in all the activities of ASCO

Health Services for Cancer 
Survivors

2011 (published) A comprehensive, integrative, evidence-based framework 
for improving the health of survivors over the long term and 
across clinical settings and specific diagnoses

American College of Surgeons 
Commission on cancer mandate

2012 (published 
for compliance by 
2016)

For cancer centers to maintain their accreditation, this 
mandate requires compliance with the provision of a 
treatment summary and survivorship care plan to all cancer 
survivors without metastatic disease

Models of cancer survivorship 
care, Agency for Healthcare 
Research and Quality

2014 (published) This in-depth report describes existing and proposed models 
of survivorship care for survivors with adult-onset cancer 
who have completed active treatment
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the 2005 IOM report, short- and long-term 
 physical and psychosocial healthcare needs of 
 post- treatment cancer patients were not consis-
tently recognized or addressed in clinical set-
tings, large research gaps limited evidence on 
which to base models of care, and few cancer 
programs included specialized post-treatment 
care services. Several barriers to integrated survi-
vorship care contributed to this problem, includ-
ing the diversity of cancer types and treatments 
and the complex and siloed nature of cancer care 
delivery, which includes multiple specialists and 
multifaceted therapies [3, 43]. While ongoing 
research efforts particularly in the past decade 
have identified physical and psychosocial long-
term and late effects in adult cancer survivors, 
there was little evidence or guidance on appropri-
ate care and management of this growing patient 
population and limited, if any, models of survi-
vorship care to draw on when designing the first 
dedicated programs for survivorship care.

The IOM report based on a consensus of pro-
viders, researchers, and advocates, in addition to 
other early efforts to increase awareness of post- 
treatment care (e.g., the National Coalition for 
Cancer Survivorship, the Livestrong Foundation), 
contributed to the development and growth of 
dedicated survivorship care programs [42]. 
Initially, survivorship programs relied in part 
upon the IOM expert consensus recommenda-
tions on components of post-treatment care to 
develop survivorship care programs, in addition 
to local clinical champions and expertise [36]. 
The IOM report reinforced the four essential 
components of survivorship care, as described 
above, and helped to lay the groundwork for 
emerging survivorship programs at academic and 
community care organizations. Other reports 
such as Cancer Care for the Whole Patient: 
Meeting Psychosocial Health Needs (2008) also 
outlined the importance of screening and treat-
ment for behavioral and social needs in cancer 
patients and survivors [44]. However, survivor-
ship programs in cancer centers needed a detailed 
guidance on the clinical management of adult 
cancer survivors, as well as tested models for 
delivering care, in order to establish effective 

programs that proactively address the ongoing 
health needs of this growing patient population.

19.3  Survivorship Guideline 
Development

Clinical practice guidelines are a resource for 
improving quality of healthcare delivery. They 
can be used to assist in designing and implement-
ing standardized programs to efficiently deliver 
consensus and/or evidence-based care [45]. 
High-quality evidence-based guidelines provide 
objective information to shape the overall direc-
tion of care and inform development of quality 
metrics and methods of measurement. These 
guidelines can help to ensure that care delivery is 
safe, efficient, and equitable and may also reduce 
over- and undertreatment. Overtreatment and 
aggressive surveillance strategies are particular 
areas of concern in cancer survivorship care, 
where the prevailing ethos was traditionally 
“more is better” [46]. Likewise, underdiagnosis 
and undertreatment of non-oncology needs such 
as cardiometabolic monitoring, fatigue, insom-
nia, neuropathic pain, and other types of pain can 
be improved through broad dissemination of 
guidelines to both oncology and primary care 
providers [47].

Until recently, there was little evidence-based 
clinical guidance for adult post-treatment cancer 
care. Pediatric oncology has a long history of 
collaborative care, including the development 
and use of standardized treatment protocols and 
clinical guidelines. For example, as described in 
Table  19.1, in 2004 the Children’s Oncology 
Group developed the Long-Term Follow-Up 
(LTFU) Guidelines for Survivors of Childhood, 
Adolescent, and Young Adult Cancers, which is 
a comprehensive, treatment exposure-based 
guideline [37]. The LTFU guidelines are wide-
ranging and include social, physical, and behav-
ioral long- term and late effects. The LTFU 
guidelines incorporate available evidence and 
expert opinion and are updated periodically with 
recommendations from collaborative, multidis-
ciplinary workgroups. This treatment exposure-
based approach to survivorship care is used to 
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coordinate much of pediatric survivorship care 
[48], including screenings, counseling, and other 
health services based on the surgical interven-
tions, chemotherapy treatment (type, dose), and/
or radiation dose and field received by the 
patient. There are many long-standing pediatric 
long-term follow-up programs, such as the pro-
grams at St. Jude Children’s Research Hospital 
and at Children’s Hospital of Philadelphia, both 
founded in the 1980s [49, 50].

Adult cancer survivorship care lagged behind 
pediatric oncology in both guideline and pro-
gram development. However, efforts started in 
the late 1990s to develop and disseminate clini-
cal practice guidelines for post-treatment adult 
cancer care. The American Society of Clinical 
Oncology (ASCO) developed a guideline for the 
surveillance and management of early-stage 
breast cancer in 1997, based on over 20 years of 
surveillance evidence including evidence from 
randomized trials of more- or less-aggressive 
post-treatment cancer surveillance in asymptom-
atic patients [51, 53]. The ASCO guideline com-
mittee recommended a less-aggressive 
surveillance strategy, which included physician 
visits and annual mammograms; they concluded 
that the evidence did not support use of advanced 
imaging modalities (e.g., computed tomography 
(CT) scans, positron emission tomography 
(PET) scans) or cancer antigen laboratory tests. 
The ASCO breast cancer surveillance guidelines 
were followed by a Cochrane systematic review 
that confirmed a lack of evidence for intensive 
surveillance for recurrence in this setting [53]. 
The ASCO recommendations have been 
reviewed and updated several times over the 
ensuing years, with little change to the primary 
recommendations [54]. In fact, the ASCO breast 
cancer surveillance recommendations are now a 
part of the ASCO “top 5” list in the American 
Board of Internal Medicine Choosing Wisely 
campaign, which is focused on limiting the use 
of low-value healthcare services [46].

Other disease-specific guidelines for the care 
of adult cancer survivors soon followed, respond-
ing to the need for evidence synthesis and clini-
cal guidance (Table  19.2). ASCO and other 
organizations, including the American Cancer 

Society (ACS), the National Comprehensive 
Cancer Network (NCCN), and Cancer Care 
Ontario (CCO), developed and disseminated sur-
veillance guidelines for prostate, colorectal, and 
breast cancer, among others [54–57]. The pro-
cess for guideline development is summarized in 
the ACS guideline for prostate cancer survivor-
ship care [55]. The recent ASCO/ACS breast 
cancer survivorship guideline was jointly devel-
oped [58], while in some instances, guidelines 
are endorsed (e.g., head and neck cancer survi-
vorship [59]). Other survivorship guidelines 
have been developed to address specific cancer- 
and treatment- related symptoms and long-term 
and late effects that may arise in post-treatment 
adult cancer care, regardless of cancer type. For 
example, these guidelines focus on the preven-
tion and management of chemotherapy-induced 
peripheral neuropathy [60], and screening, 
assessment, and management of fatigue [61] 
may be applicable to a wide variety of cancer 
types. Recommendations for post-treatment psy-
chosocial care also exist; a recent Pan-Canadian 
guideline for the screening, assessment, and 
management of psychosocial distress, depres-
sion, and anxiety in adults with cancer was 
adapted by ASCO, with some updates to address 
local US context [62, 63]. A multicomponent 
survivorship guideline was generated by the 
NCCN, which provides an overall framework for 
adult survivorship care, medical late effects and 
long- term physical and psychosocial problems, 
and preventive health. However, despite the 
progress in guideline development, there are 
inconsistencies in recommendations and omis-
sions of important cancer survivorship domains 
[64–66].

19.4  Development 
of Survivorship Programs

Those developing survivorship programs can 
incorporate guideline suggestions and other 
evidence- based recommendations, as well as litera-
ture on existing survivorship programs that provide 
evidence-based care [36, 67, 68]. For example, the 
Livestrong Foundation provided consensus-based 
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Table 19.2 Examples of adult cancer survivorship guidelines

Guideline Overview
American Cancer Society
Breast cancer survivorship 
guideline (with the American 
Society of Clinical Oncology)

Recommendations on surveillance for cancer recurrence, screening for second 
primary cancers, assessment and management of long-term and late effects, 
health promotion, and care coordination and/or practice implications

Colorectal cancer survivorship 
guideline

Recommendations on surveillance for cancer recurrence, screening for second 
primary cancers, assessment and management of long-term and late effects, 
health promotion, and care coordination and/or practice implications

Head and neck cancer survivorship 
guideline

Recommendations on surveillance for cancer recurrence, screening for second 
primary cancers, assessment and management of long-term and late effects, 
health promotion, and care coordination and/or practice implications

Nutrition and physical activity 
guideline

Focuses mainly on the needs of disease-free and stable disease survivors, 
discusses nutrition and activity issues such as weight, food choices, food 
safety, and dietary supplements

Prostate cancer survivorship 
guideline

Recommendations on surveillance for cancer recurrence, screening for second 
primary cancers, assessment and management of long-term and late effects, 
health promotion, and care coordination and/or practice implications

American Society of Clinical Oncology
Anxiety and depressive symptoms: 
an adaptation

All patients should be evaluated for symptoms of depression and anxiety 
across the trajectory of care, using validated measures and procedures; 
depending on levels of symptoms, differing treatment pathways are 
recommended

Chemotherapy- induced peripheral 
neuropathy

Best available data support a moderate recommendation for treatment with 
duloxetine

Chronic pain Clinicians should screen for pain at each encounter and should determine the 
need for other health professionals to provide comprehensive pain 
management care in patients with complex needs

Disease-specific guidelines, 
multiple

Recommendations on surveillance for cancer recurrence, screening for second 
primary cancers, assessment and management of long-term and late effects, 
health promotion, and care coordination and/or practice implications

Fatigue in adult survivors of cancer Regular screening, assessment, and education and appropriate treatment of 
fatigue are recommended; interventions should be tailored to each patient’s 
specific needs

Fertility preservation Clinicians should address the possibility of infertility with patients treated 
during their reproductive years and discuss fertility preservation options and/
or refer all potential patients to appropriate reproductive specialists

Integration of palliative care Recommendations for use of dedicated palliative care services throughout the 
cancer care continuum for patients with advanced cancer; referral to 
interdisciplinary palliative care teams is optimal

Prevention and monitoring of 
cardiac dysfunction

Recommendations for imaging and other services for higher-risk survivors of 
adult cancer

Children’s Oncology Group
Long-term follow-up guidelines Recommendations based on exposure-related late effects, with screening and 

management of survivors of pediatric malignancies
National Comprehensive Cancer Network
Disease-specific cancer surveillance 
recommendations

Cancer surveillance recommendations embedded in treatment guidelines; 
includes schedule of clinician visits and recommended services and screenings

Survivorship guideline Comprehensive, includes recommendations for cancer surveillance, screening 
for secondary cancers, screening and management of psychosocial and 
physical long-term and late effects, and preventive healthcare needs

American College of Sports Medicine
Exercise guideline for cancer 
survivors

Recommendations for evaluation, prescription, referral, and use of exercise in 
survivors

(continued)
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recommendations (Table 19.3) that provided guid-
ance on the elements that are essential in providing 
care for cancer survivors. This guidance can pro-
vide insights into staffing needs and structure (e.g., 
core clinical staff, specialist referral network), link-
ages to clinical services (e.g., imaging and lab ser-
vices, physical therapy program, psychosocial 
services), and development of cost and space esti-
mates. In addition, prior reports and guidelines can 
provide a comprehensive overall structure for sur-
vivorship programs and a choice of approach, or 
program, to fit local context and needs.

19.5  Approaches to Developing 
a Comprehensive Cancer 
Center Survivorship Program

In designing a survivorship program within com-
prehensive cancer centers, where specialty exper-
tise and extended resources provide options for 
provision of survivorship care, multiple decisions 

on program components are needed. Some orga-
nizations may choose to develop disease-specific 
programs to address health concerns related to a 
specific malignancy; others may choose a dis-
ease-diagnostic approach that focuses on specific 
organs or systems affected by cancer or cancer 
treatment exposure, such as cardiovascular and/
or pulmonary survivorship programs for those 
who receive therapies with known cardiotoxic 
effects (e.g., trastuzumab, anthracyclines, radia-
tion to the chest) or a program for management of 
chemotherapy-induced peripheral neuropathy.

More recently, programs are developing 
hybrid models (see Fred Hutchinson program 
example described below). Some programs may 
rely on existing oncology clinicians to provide 
cancer surveillance and detection of late effects 
while building supplementary programs to 
address common post-treatment symptoms such 
as fatigue or chronic pain, while others collabo-
rate closely with primary care-trained providers 
[69]. Programs with infrastructure support from 

Table 19.2 (continued)

Guideline Overview
International guidelines
Cancer Care Ontario (Canada)
Colorectal Recommendations on surveillance for cancer recurrence, screening for second 

primary cancers, assessment and management of long-term and late effects, 
health promotion, and care coordination and/or practice implications

Lung
Lymphoma
Prostate
Sexual problems Interventions to address sexual problems in people with cancer
Australian Cancer Survivorship Centre guidelines
Breast Recommendations on surveillance for cancer recurrence, screening for second 

primary cancers, assessment and management of long-term and late effects, 
health promotion, and care coordination and/or practice implications

Colorectal
Lymphoma
Prostate
London Cancer Alliance
Survivorship guideline Provides a framework to help healthcare professionals and others implement 

best practice evidenced-based survivorship care
European Society for Medical Oncology and Spanish Society of Medical Oncology (SEOM)
Fertility preservation and 
reproduction

Provides clinical guidelines for fertility preservation and reproduction in 
cancer patients
Disease-specific guidelines thus far have limited content on survivorship but 
are beginning to include these issues. Supportive care guidelines address 
toxicities primarily during active treatment

Netherlands Oncoline
Cancer survivorship
cancer rehabilitation

Recommendations for general cancer survivorship care and for rehabilitation 
after treatment, independent of the type of cancer, with a focus on fatigue, 
depression, anxiety, limitations in activities of daily living, and social 
functioning
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internal and/or external sources may choose a 
more comprehensive approach, designing pro-
grams to address multiple components of survi-
vorship care using a wide-ranging, multifaceted 
guideline such as the NCCN survivorship care 
guideline. Oncology nurses play a critical role in 
survivorship care, including the program plan-
ning and development as well as care delivery. 
Oncology nurses may be involved in overseeing 
and delivering cancer surveillance services, pre-
ventive care, health education, and symptom 
management and may design and lead diverse 
types of survivorship care programs [70].

Survivorship guidelines can also be used to 
identify gaps in existing post-treatment care pro-
grams, to develop program goals, and to highlight 
areas of need to target for future program devel-
opment. For example, disease-specific guidelines 
that provide recommendations for timing and 
type of post-treatment care (e.g., schedule of phy-
sician visits, cancer screening tests, imaging ser-
vices) can be translated into quality metrics as 
have been done for several research studies [71, 
72]. Alternatively, a cancer survivorship pathway 
model, such as the National Cancer Survivorship 
Initiative in the UK, implements risk-stratified 
survivorship care programs that incorporate dis-
ease type, stage, and other relevant characteristics 
to determine post-treatment care [73].

Measurement of relevant variables and service 
utilization can be conducted using structured data 
from electronic medical records, administrative 
claims, and/or manual chart review or can be built 
into a clinical informatics dashboard. For exam-
ple, a breast cancer survivorship program may 
create a simple dashboard to assess use of recom-
mended annual mammography in eligible breast 
cancer survivors. Other relevant guidelines, such 
as those from the Choosing Wisely campaign, can 
be used to measure potential overuse of cancer 
surveillance services that may not provide benefit 
and can cause significant harms [74–76]. Local, 
county, regional, and national results from these 
evaluations can inform the direction of survivor-
ship program development and adaptation of 
existing programs to meet population needs. 
Oncology care guidelines in European countries 
have focused on diseases or treatment of acute 
toxicities. However, implementation of rehabilita-
tion programs is far more accessible for cancer 
survivors than in North America, particularly in 
Nordic countries, the Netherlands, and Germany 
[77]. As the  evidence base for survivorship care 
continues to evolve, so will the associated guide-
lines for care and management of adult cancer 
survivors. Survivorship care programs can use 
this growing body of guidelines to develop, man-
age, and sustain efficient and effective programs 

Table 19.3 Essential elements of cancer survivorship care, a consensus statement from a multi-stakeholder meeting 
convened by the Livestrong Foundation in 2011 (30)

Tier 1 consensus elements: All 
medical settings must provide 
direct access or referral to the 
following elements of care

Tier 2 high-need elements: All medical 
settings should provide direct access or 
referral to these elements of care for high-need 
patients and to all patients when possible

Tier 3 strive elements: All 
medical settings should strive to 
provide direct access or referral 
to these elements of care

• Survivorship care plan, 
psychosocial care plan, and 
treatment

• Screening for new cancers 
and surveillance for 
recurrence

• Care coordination strategy 
which addresses care 
coordination with primary 
care physicians and primary 
oncologists

• Health promotion education
• Symptom management and 

palliative care

• Late effect education
• Psychosocial assessment
• Comprehensive medical assessment
• Nutrition services, physical activity 

services, and weight management
• Transition visit and cancer-specific 

transition visit
• Psychosocial care
• Rehabilitation for late effects
• Family and caregiver support
• Patient navigation
• Educational information about survivorship 

and program offerings

• Self-advocacy skills training
• Counseling for practical 

issues
• Ongoing quality improvement 

activities
• Referral to specialty care
• Continuing medical education
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that maximize local resources and ensure optimal 
outcomes for their patients.

19.6  US National Mandate 
for Standard Use 
of a Survivorship Care Plan

Despite consensus about the need for survivor-
ship care and the essential elements for that care, 
progress in the provision of a treatment summary 
(TS) and survivorship care plan (SCP) to survi-
vors has remained the exception rather than the 
rule in comprehensive and community-based 
cancer centers. This is changing with the man-
date from the CoC, which directs all accredited 
cancer centers in the USA to provide a TS/SCP to 
all patients completing treatment for an invasive 
cancer [41]. Based on the current CoC recom-
mendation, by the end of 2018, a minimum of 
75% of stage I to III cancer survivors at a CoC 
cancer center must receive a printed or electronic 
TS/SCP and have a discussion with some type of 
provider about the document. The TS/SCP dis-
cussion must be within 1  year of diagnosis, by 
6 months after treatment, or within 18 months of 
diagnosis if a patient is receiving long-term hor-
monal therapy. The CoC accepts the ASCO 
guidelines as the minimum content elements of 
the TS/SCP.

The impact of the CoC mandate cannot be 
overstated in moving survivorship care in the 
USA from the exception to standard of care. 
Legitimate challenges in designing, funding, 
staffing, and determining optimal models for 
delivery of survivorship care within traditional, 
treatment-focused cancer centers, lack of an evi-
dence base for best practices, and differences of 
opinions regarding the utility or effectiveness of 
these TS/SCPs [78] have restricted the growth 
and access to these programs for most survivors. 
However, a decade of experience and research on 
various models of care delivery, along with survi-
vorship guidelines that establish consensus-based 
standards, have positioned survivorship experts 
and cancer centers to implement models of care 

that suit their settings and meet the CoC 
standards.

19.7  Application of a Few Models 
of Care

The IOM report on cancer survivorship recom-
mended the development of specialized cancer 
survivorship clinics as a potentially effective way 
to deliver care. However, given the diversity of 
patient’s diagnosis, treatments, and treatment- 
related side effects, it is not likely that one-size- 
fits-all model will meet the needs of all cancer 
survivors. What is clear though is that compre-
hensive, coordinated, and effective programs and 
models are needed in order to ensure optimal 
health and recovery following care diagnosis and 
treatments. Formal cancer survivorship programs 
have slowly begun to emerge within comprehen-
sive and community cancer centers as well as the 
community throughout Europe, North America, 
and Australia, though they differ in terms of their 
structure, team composition, and the services that 
they offer [4].

Currently, there are a number of different 
models of cancer survivorship care which have 
been categorized using different characteristics 
including setting (community-based and inte-
grated setting within oncology hospital), patient 
population (disease specific and general cancer), 
provider (oncologist, nurse, primary care, shared 
care), or purpose (transition, rehabilitation) [79–
81]. Further, they can be consultative, integrated, 
or longitudinal in their structure. These models 
are not mutually exclusive and vary depending on 
the institution or setting and resources and exper-
tise available. Survivorship care models have yet 
to be standardized and remain heterogeneous 
with little evidence on their impact, and there 
have been numerous calls for more research to 
inform care and guidelines [79, 82–84]. In a sys-
tematic review on models of care for adult cancer 
survivors, Howell et al. (2012) [84] reported that 
there is some evidence that primary care- and 
nurse-led models are equivalent to oncologist- 
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delivered care, but there is very little evidence on 
specific models and their effectiveness.

19.7.1  Comprehensive Cancer 
Centers

While the majority of cancer patients are treated 
in community-based hospitals, comprehensive 
cancer centers (CCCs) can play a unique and 
important role in cancer survivorship given the 
access to specialized treatments and programs 
across the care continuum along with their strong 
research infrastructures and focus on transla-
tional research [85, 86]. Organizations such as 
the Association of American Cancer Institutes 
(AACI), the Organisation of European Cancer 
Institutes (OECI), and Cancer Care Ontario 
(CCO), and the Survivorship Centers of 
Excellence Network (SCOEN), originally sup-
ported by the Livestrong Foundation, can offer 
unique networks of CCCs that enable sharing of 
expertise and an infrastructure where new survi-
vorship models of care can be developed, tested, 
and disseminated.

One of the most established and successful 
examples is the SCOEN, which was established 
in 2005 to advance survivorship care and improve 
the health and quality of life of post-treatment 
cancer survivors [36]. The network includes 
seven comprehensive cancer centers, which 
include leaders in the survivorship field. Over the 
past decade, the SCOEN has worked to develop 
and evaluate new interventions for cancer survi-
vors, survivorship best practices, and survivor-
ship care programs and models of care. The 
SCOEN programs are embedded within CCCs, 
allowing for the opportunity to promote the sur-
vivorship care and potentially influence the cul-
ture of oncology practice, as well as providing 
visibility and leadership for the survivorship 
community across the cancer care continuum. A 
unique feature of the network is that each center 
has designated community affiliate cancer pro-
gram that works in partnership with the “parent” 
SCOEN program. Through this partnership, the 
community affiliates have access to information, 
research findings, new interventions, as well as 

expertise and specialist clinicians. Through their 
community affiliates, the SCOEN benefits by 
gaining access to patient referrals for those with 
more complex needs and clinical trial enrollees 
and also getting information and feedback on 
cancer survivors’ needs and how best to address 
those needs within the context of their 
communities.

Over the past decade, many comprehensive 
cancer centers around the world have developed 
or are in the process of developing some form of 
survivorship program and model of follow-up 
care [3, 87]. These have typically involved one of 
the three approaches: consultative, longitudinal, 
and more recently hybrid, risk-stratified models 
have emerged (Fig.  19.1). The consultative or 
“consult” model typically involves one or two 
appointments with a healthcare professional, 
most often an advanced practice nurse, during 
which the cancer survivor is assessed, a TS/SCP 
is developed, and the survivor is provided with 
tailored resources and referrals to any specialized 
services as needed. The patient is then followed 
by their oncology team or transitioned back to 
their primary care provider, or often both, with an 
effort to assure coordination of care through 
delivery of the TS/SCP to the providers and 
patient.

These consult model programs may be in 
survivorship- specialized, stand-alone clinics or 
integrated into disease clinics. In the longitudinal 
or “long-term follow-up” survivorship model, 
patients are transitioned from the oncology clinic 
to a specialized survivorship clinic where they 
will then receive their follow-up care, and then at 
some point (often 2–5 years), they will be transi-
tioned back to primary care. Hybrid, risk- 
stratified models, which have been used in the 
pediatric cancer population, provide a more per-
sonalized approach to survivorship care. These 
models have developed in recognition that the 
needs of adult cancer survivors may vary widely 
based on disease type, treatment exposures, 
comorbid conditions, and other health needs. As 
highlighted by van Harten and colleagues [86], 
given the large number of cancer survivors with 
heterogeneous needs, it is important to identify 
those services that are required by each survivor 
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and to determine when these services are most 
effective, or are unneeded, in order to provide 
patient-centered, cost-effective care. This should 
also include how often cancer survivors are fol-
lowed and by whom [88].

Risk-stratified survivorship care models are 
gaining momentum as survivorship care scales 
up in accessibility and reach to all survivors and 
could inform the organization and funding of 
cancer services. The National Cancer 
Survivorship Initiative in the UK is leading this 
approach and has developed clinical pathways 
informed by electronically collected patient- 
reported outcomes. These outcomes are used to 
triage or stratify patients into one of three 
streams: supported self-management, shared 
care, and complex case management [89]. The 
challenge in risk-stratified approaches is the need 
for an evidence base and brief but sensitive 
assessment tools that are informative and can be 
used to assess individual need across a range of 
outcomes, including treatment exposure late 

effects and physical and psychosocial function-
ing. This may include assessment of risk of 
adverse outcomes (e.g., cardiotoxicity), the mag-
nitude of the risk, and the impact of the risk or 
risk reduction on the individual [90]. It has been 
argued that this approach must also consider the 
availability of effective interventions as well as 
the health economic implications of managing 
these risks [90]. In this model, other factors such 
as time requirements, cost and insurance cover-
age, and distance from home are also important 
factors to consider.

An example of an emerging risk-stratified 
model is the Fred Hutchinson Cancer Research 
Center (Fred Hutch) in Seattle, with the Seattle 
Cancer Care Alliance (SCCA) Survivorship 
Program, one of the SCOEN survivorship pro-
grams funded by the Livestrong Foundation 
(LSF) in 2006. As such, it was an “early adapter” 
of the consultative model for survivorship care 
and follows the LSF requirement for three aims 
of the overall survivorship program: a clinic for 

Models of 
Care

Consultative 
cross-disease 
survivorship  

program; 
Evaluation and 

referral for needs

Integrated 
disease-clinic 

care; Evaluation 
and referral for 

needs

Hybrid models; 
Combining disease 
clinic model with 

consultative or long-
term follow-up for 

risk stratified, 
complex care needs

Long-Term 
Follow-Up 

Clinic; Maintains 
ongoing care for 

survivorship 
needs

Fig. 19.1 Examples of 
survivorship care models
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direct delivery of care, education of providers 
and the broader community including survivors, 
and research. Adult survivors at the SCCA are 
seen on referral, which may be provider- or 
patient-initiated. The initial clinic visit includes a 
comprehensive online screening of health and 
psychosocial needs, followed by preparation of a 
TS/SCP, and then a 60–90-min visit with the sur-
vivorship clinician (advanced practice nurse or 
survivorship physician). The clinician receives a 
summary of the online patient-reported outcome 
survey prior to the visit, with highlighting of ele-
vated symptoms, healthcare maintenance needs, 
or psychosocial concerns along with the TS/
SCP. At the visit, the clinician, typically an oncol-
ogy nurse, other advanced practice nurse, or 
oncologist, identifies the patient’s main concerns, 
reviews the TS/SCP, uses a self-management 
shared decision-making process to prepare a road 
map for future healthcare and immediate action 
plans with the patient, educates the patient about 
long-term and late effects, and defines needs for 
referrals or resources within survivorship collab-
orators at the SCCA or in the community. As 
needed, patients may be seen for follow-up con-
sultations at the clinic. However, consistent with 
its consultative model, the survivorship clinic 
does not directly provide ongoing healthcare.

All patients are encouraged to maintain non- 
oncology care with a community primary care 
provider and to see their oncologist for surveil-
lance needs. These oncology and community 
providers and the patient receive a copy of the 
TS/SCP. Patients also receive a notebook of 
community- based resources and health materials. 
Referrals are based on individual need, with the 
most common referrals to nutrition, physical 
therapy, palliative care, and psychology/psychia-
try service within the SCCA. However, the pro-
gram also has established collaborations with 
cardio-oncologists, gastroenterologists, social 
workers, neuropsychologists, and others within 
the SCCA and University of Washington (UW) 
rehabilitation and other specialty programs.

The structure of clinical services in survivor-
ship programs has evolved over the past decade 
through experience and testing of models of care. 
A key shift is occurring with preparations to meet 

the CoC mandate and upscale to the volume of 
visits timed to occur mostly within a year of diag-
nosis. To meet the needs of the entire SCCA pop-
ulation of stage I to III or hematologic malignancy 
survivors, the program has initiated a risk- 
stratified program which begins with a 30- minute, 
nurse- or nurse practitioner-led visit within 12 to 
18  months after diagnosis to review a TS/SCP 
and personalize the care plan for the individual. 
At any point in the future, a patient may be 
referred (or self-refer) to the comprehensive sur-
vivorship clinic if elevated needs are identified. 
Each disease clinic has a choice of delivering the 
initial TS/SCP visit within their clinic by a dis-
ease specialist nurse or having the care provided 
by a nurse within the survivorship clinic. All dis-
ease clinics must meet the ASCO minimum crite-
ria for a TS/SCP.

19.7.2  Role of Cancer Rehabilitation 
in Cancer Survivorship

The focus of cancer rehabilitation on rebuilding 
the lives of some people with cancer and maxi-
mizing functioning as well as quality of life [91–
94]. This aligns very closely with the philosophy 
of survivorship care and suggests the need to 
more formally integrate rehabilitation specialists 
in cancer survivorship care programs and models 
of care [83]. Rehabilitation programs can fill a 
gap in survivorship care between the screening, 
surveillance, and referral focus of most clinics 
and the need of some survivors for more directed 
physical and mental recovery care. In the USA, 
while cancer rehabilitation services experienced 
some momentum in the late 1970s, it failed to 
develop in standard survivorship care beyond 
some specific clinics and services (e.g., lymph-
edema management) [92, 95].

With the growing number of cancer survivors 
along with recognition of risk-stratified levels of 
need, there has been renewed interest in a multi-
disciplinary cancer rehabilitation approach. It 
provides an effective model of care with other 
chronic diseases, including treating persistent 
and late effects of the disease, managing comor-
bid conditions, and focusing on prevention [92]. 
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As with survivorship programs, comprehensive 
cancer rehabilitation programs are the exception 
rather than the rule. Recent reviews of rehabilita-
tion services available to cancer survivors in the 
USA [96], UK [97], and Canada [98] demon-
strate a scarcity of cancer-specific programs. 
Most programs operate in large hospitals and 
cancer centers and are often limited in scope; 
often patients are referred to non-oncology- 
specific rehabilitation programs, such as outpa-
tient musculoskeletal clinics or community-based 
clinics [98]. Scandinavian and European coun-
tries are further ahead and have begun to develop 
and implement cancer rehabilitation programs 
[77] that can provide models on which others can 
build upon. In Canada, only about 1/3 of cancer 
centers offer some form of oncology rehabilita-
tion program.

The Princess Margaret Cancer Centre offers 
Canada’s only integrated Cancer Rehabilitation 
and Survivorship (PM CRS) program. Since its 
inception in 2005 in the breast site (Breast Cancer 
Survivorship Program), the program has evolved 
to include a large dynamic multidisciplinary team 
(including program and patient coordinators, 
physiatrist, physiotherapists, occupational thera-
pists, dietician, wellness chef, neuropsycholo-
gist, social worker, massage therapists and 
kinesiologists, as well as a large research team) 
that now provides consultative risk-stratified 
impairment-driven care to all disease sites. Based 
on the level of complexity and disability as well 
as patient goals of care, a care plan is developed 
in which the patient is triaged to one of three 
streams: (1) internal and community-based well-
ness and patient education resources and pro-
grams, (2) CRS services, and/or (3) specialized 
services (i.e., pain clinic, falls prevention, MSK 
rehabilitation service). The CRS services include 
a group-based lymphedema clinic, one-on-one 
consults (i.e., physiatry, physiotherapy, neuro-
cognitive, sexuality, nutrition, return to work), 
and an innovative multidimensional 8-week 
structured group cancer rehabilitation program 
(Care@ELLICSR) that includes both exercise 
and supported self-management classes. An 
online version of the 8-week program Care@
Home will be launched in 2018.

In the USA, the majority of US National 
Cancer Institute-designated cancer centers cur-
rently do not have comprehensive cancer reha-
bilitation programs. However, despite 
geographical distances to services or lack of 
health insurance coverage, cancer rehabilitation 
pilot programs are beginning to emerge in the 
USA.  A handful of centers of excellence exist 
including MD Anderson Cancer Center, 
Memorial Sloan Kettering Cancer Center, the 
Rehabilitation Institute of Chicago, and the Mayo 
Clinic. Each of these programs varies in their 
offerings with respect to inpatient and outpatient 
services, interventions offered by rehabilitation 
medicine, and the overall focus of rehabilitation 
medicine. It is also not clear how integrated these 
programs are with other survivorship initiatives 
in their centers. Perhaps in the future, cancer sur-
vivorship and cancer rehabilitation programs will 
be integrated and coordinated rather than work-
ing in siloed practices. Barriers to the develop-
ment of oncology rehabilitation programs include 
lack of public funding, uncertainty regarding 
consistent and sufficient reimbursement for bun-
dled services seen in these programs, limited evi-
dence of demand for such programs by cancer 
survivors, and insufficient evidence for its long- 
term cost-effectiveness.

19.8  Future Directions

Over the past decade, survivorship care has 
moved from inception and testing of various 
models of care, with a small evidence-based plat-
form from which to build programs, to a larger 
research base and a wealth of experience in 
developing and delivering care to post-treatment 
cancer survivors. With the progress from both 
research and clinical care implementation test-
ing, survivorship programs are now providing 
varying models of care that share some core 
 features. Within CCCs, as seen with the examples 
described, central features include (1) risk- 
stratified determination of need through online 
delivery of assessments after completion of treat-
ment; (2) efforts to provide TS/SCP by a clini-
cian, with discussion of the survivorship road 
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map, to most if not all survivors of invasive can-
cers treated with curative intent; (3) either on-site 
rehabilitation services for those needing more 
extended recovery care or referral to local spe-
cialists and services for recovery care or surveil-
lance and treatment of long-term and late effects. 
Partnership with CCCs may allow community- 
based cancer programs that do not have access to 
diverse local expertise to benefit from either 
linked services or referrals for higher-risk patients 
with specialized needs.

Creating new programs and innovative models 
of care incorporating the IOM report recommen-
dations, the expanding universe of survivorship 
guidelines, and other sources (e.g., the CoC 
accreditation standards) may present an over-
whelming array of options. Program developers 
must consider the acceptability, feasibility, and 
effectiveness of implementing these recommenda-
tions in the context of their care delivery system. 

Prioritizing elements of program development 
can be based on pre- implementation planning, 
needs assessment surveys, clinician and adminis-
trative expertise, and patient and other stakeholder 
engagement. Determination of essential program 
elements may vary across programs; some will be 
able to leverage existing resources, such as a behav-
ioral health program, or will partner with local 
agencies and organization to deliver components of 
care, such as a physical activity program. Other 
drivers may influence survivorship program devel-
opment and sustainability, including survivor and 
community- wide advocacy, institutional support, 
payor incentives, financial sustainability other than 
the government or insurance industry, cost- 
effectiveness, and organizational leadership goals.

Several issues remain to be resolved as survi-
vorship programs continue to refine their deliv-
ery of care. Although all programs strive to meet 
the needs of all their survivors, none that we are 
aware of have fully achieved this goal. Three 
methods may facilitate achieving delivery of the 
right level of care to each interested survivor at 
the key points of need: (1) use of technology to 
provide cost-effective mechanisms for improv-
ing the reach of survivorship care, including 
online screening (e.g., post-treatment symptom 
assessment), delivery of education and follow-

up care, and preparation of the TS/SCP; (2) use 
of risk- stratified models for determining exper-
tise needed and time required for clinic visits or 
rehabilitation care will help to assure that 
resources are used optimally, targeted to where 
they are needed; and (3) use of group formats, 
either in- person or online, will help to ease 
some of the resource limitations and access 
issues that many survivorship programs and 
their patients face.

Within this next decade, we envision further 
improvement in high-quality cancer survivorship 
care, with all cancer survivors receiving the ser-
vices they need at the time point those needs arise 
and at a location that is accessible and reduces 
travel burden. An emerging challenge is integra-
tion of survivorship care planning earlier in the 
continuum of care, so that planning for long-term 
health begins at diagnosis. A second challenge 
that demands our attention is the testing of vari-
ous models of care for the growing number of 
cancer survivors living with long-term disease or 
offering preventive approaches (e.g., exercise) 
for the remainder of their lives. Finally, we recog-
nize a continuing need to refine follow-up pro-
cesses that recognize that survivors’ needs change 
over time, as does the science underpinning the 
survivorship care that we provide.
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20.1  Introduction

Currently there are 32.6 million cancer survivors 
around the globe, including individuals from the 
World Health Organization (WHO) regions in 
Africa, the Americas, Eastern Mediterranean, 
Europe, Southeast Asia, Western Pacific, the 
International Agency for Research on Cancer 
(24 countries), the United States, China, India, 
and the European Union. In the same period, in 
developing countries, there were 15.6 million 
individuals who were 5-year cancer survivors [1, 
2]. Lung cancer was the most common cancer 
worldwide contributing 23% of the total number 
of new cases diagnosed in 2012. Breast cancer 
(women only) was the second most common 
cancer with nearly 1.7 million new cases in 2012 
[3]. Table  20.1 illustrates the estimated global 

cancer prevalence for adults (15 years and older) 
by geographic area, level of the area’s develop-
ment, and sex [4]. The table shows a greater per-
centage of people living with and beyond cancer 
from the very high Human Development Index 
(HDI)1 areas compared to those in the low and 
medium HDI areas; overall, the global preva-
lence was estimated to be 28.8 million in 2008 
diagnosed with cancer within the last 5 years.

The overall age-standardized incidence of 
cancer, as illustrated in Fig. 20.1, is nearly 25% 
higher in men than in women [2]. It varies by 
regions of the world with incidence rates for men 
ranging from 79 per 100,000 in Western Africa to 
365 per 100,000  in Australia/New Zealand. 
Incidence in females is not as widely ranging 
with rates from 103 per 100,000 in South-Central 
Asia to 295 per 100,000  in Northern America. 
Although progress is being made, cancer survi-
vorship with respect to care provision and the 
shifting of healthcare policy, it remains a signifi-
cant health burden internationally with survivor-
ship not yet even attainable for some countries 
because of a number of socioeconomic, cultural, 
and environmental factors.

1 The Human Development Index (HDI) is a statistic that 
is composed of life expectancy, education, and income per 
capita indicators. A high HDI indicates that a country has 
a high life expectancy at birth, a longer period of educa-
tion, and a higher income per capita.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-77432-9_20&domain=pdf
mailto:pfindley@ssw.rutgers.edu
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20.2  Defining Cancer 
Survivorship Globally

The criteria used to determine the number of can-
cer survivors in various nations is highly variable. 
Some use prevalence figures (i.e., ever diagnosed 
and still alive), while others use measures such as 
5-year survival or longer. Prevalence is impacted 
by incidence and the success of treatment. These 

factors complicate “survivorship data” as some 
countries are better at detecting and recording can-
cers, while others are better at treating cancers; 
global variations occur in both detection and treat-
ment. This is particularly important when consid-
ering the global burden of cancer survivorship.

The main source of international cancer statis-
tics is the International Agency for Research on 
Cancer (IARC). In 1975, this agency began esti-
mating the burden of incident cancer cases for 12 
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Fig. 20.1 Estimated age-standardized rates (world) per 100,000. (Source: Ferlay et al. [2])
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common forms of cancers throughout the 24 dif-
ferent countries where the United Nations col-
lects data [5]. These forms of cancer included the 
mouth/pharynx, esophagus, stomach, colon/rec-
tum, liver, bronchus/lung, breast, cervix, pros-
tate, bladder, lymphatic tissue, and leukemia. 
Since the 1960s, individual countries have col-
lected registries on their populations; however, 
this was accomplished without little coordination 
or intent to collaborate among nations.

Overall differences in survival rates have been 
attributed to variables such as stage at cancer diag-
nosis, the availability and quality of healthcare ser-
vices, the type of cancer care received, and the 
follow-up care received, if any. There are also indi-
vidual level variables that can contribute to the 
variation in survival rate including socioeconomic 
status, attitudes and beliefs about  treatment, and 
adherence to treatment recommendations [6]. 
Thus far, the IARC has observed that individuals 
with head and neck, large bowel, breast, mela-
noma, cervix, ovary, and urinary bladder are more 
likely to survive following cancer diagnosis. Early 
detection remains the greatest factor to influence 
survival in those cancers [7]. The differences 
between developing and the developed countries 
with respect to survival is that the greatest dispari-
ties are found in cancers where multiple modali-
ties are needed for care. With current information 
technology, resources could be used to generate a 
true global registry of survival and survivorship.

20.3  International Cancer Health 
Systems

Much of what contributes to healthcare for can-
cer survivors depends upon the healthcare system 
and the economic environment within which the 
individual must interact [8]. Healthcare systems 
vary across nations, as does the economic infra-
structure of the nations themselves [8]. An under-
standing of the political situation at any given 
time and the healthcare system of a country is 
considered an important factor to develop, refine, 
and sustain research, treatment, and ongoing care 
of cancer survivors [9].

Canada, Australia, and most of the European 
countries do not attach health insurance to 
employment; therefore, losing a job does not 
mean the individual loses his or her health insur-
ance [10–13]. Most of the European countries 
offer free universal healthcare coverage subsi-
dized by tax revenues. The provision of quality 
care for both the rich and the poor, at minimal or 
no cost, is a goal of the healthcare systems in the 
United Kingdom, Germany, France, Denmark, 
and Norway [9]. Conversely, nations without 
such economic resources and organized health-
care may be in weaker positions to address can-
cer survivorship care and all the medical and 
psychosocial issues that it entails [9].

Providing funding is only part of the healthcare 
challenge. In Bangladesh and Nepal, despite 
increases in governmental funding to a number of 
healthcare facilities, the overall utilization rate of 
these resources remains low as there is a negative 
perception of healthcare quality in those public 
facilities [14]. It has also been reported that in 
China, India, and Thailand, there is a large varia-
tion in cancer survival rates related to the level of 
the countries’ development and access to 
 healthcare services. This variation is more pro-
nounced in urban compared to rural settings where 
access to resources varies [15]. This issue of sur-
vival impacted by healthcare infrastructure as well 
as availability of providers has also been noted in 
sub-Saharan Africa, Central America, and certain 
countries in Asia [16]. Overall, it is clear that a 
country’s health system organization, availability 
of health professionals, and adequate support to 
provide quality care are fundamental to ongoing 
care which impact the number of cancer survivors 
and their long-term outcomes.

International cancer control is varied and based 
on many components including factors such as 
geography, growing and changing economies, the 
aging of populations, the increased adoption of 
Western lifestyles, marginalized subpopulations, 
and the physical environment itself, all of which 
impact cancer treatment and ultimately cancer 
survivorship [17]. For example, China experi-
ences problems related to access to care, a belief 
that a cancer diagnosis is always fatal, and the fre-
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quent use of traditional medicine over evidence-
based medicine as first-line cancer care [18]. India 
has problems with the affordability of healthcare, 
the lack of health providers, and sociocultural bar-
riers [19]. India also has found that cancer diagno-
sis and treatment are becoming increasingly 
unaffordable because cancer care has focused on 
expensive diagnostic and imaging services and on 
specialized treatments and costly medications 
[20]. These barriers negatively influence cancer 
treatment, thus limiting chances at survivorship. 
Russia also copes with the impact of inconsistent 
access to care, inequitable treatment once 
accessed, the need for greater scientific rigor in its 
medical care and research, and the need for 
improved international collaboration to help con-
trol cancer [17]. Collectively, China, Russia, and 
India represent half of the international cancer 
burden (i.e., 46% of all new cancers worldwide, 
and account for 52% of cancer deaths globally). 
These countries face sociopolitical, cultural, and 
environmental factors that impact cancer control 
and, in turn, cancer survivorship [21].

The WHO is working to address cancer glob-
ally and to specifically support the developing 
nations, partnering with NGOs in each nation as 
possible. The WHO is following steps interna-
tionally where developed nations have taken to 
refocus worldwide healthcare on chronic non-
communicable diseases such as cancer, to shift 
the focus from acute and episodic care, and to 
manage longer-term chronic illness.

The WHO is also seeking to reduce fragmen-
tation in care delivery, particularly as the care of 
the chronically ill often can benefit from a differ-
ent focus than acute care and benefits from coor-
dination and integration between settings, 
providers, and across time [22]. Reducing this 
fragmentation has been shown to improve health, 
decrease waste and inefficiency, and be less try-
ing on patients needing to navigate these systems 
[23]. Additionally, the WHO understands the 
value of the patient and the family working 
together in the care of the chronically ill [23]. 
The WHO also hopes to shift the patient from a 
role of passivity to one that promotes self-health 
with the support of clinicians who educate and 

broaden their care to beyond the clinics and into 
communities [23].

20.4  Needs of Cancer Survivors

Survivors can experience a broad range of conse-
quences following cancer and cancer treatments. 
These effects seem to occur regardless of country 
and have been reported to include symptom bur-
den (pain, fatigue, and depression), impaired 
function, financial instability, poorer overall 
quality of life, and contribute to premature death. 
Numerous studies, although predominantly from 
developed countries, suggest that the care of sur-
vivors after initial treatments remains suboptimal 
[24–26]. Although improvements have been 
made, there continues to be a limited awareness 
of the impact of the diagnosis and treatment can 
have on the “survivor experience” [27]. While 
increased efforts to prevent, detect, and respond 
to these long-term and late effects have emerged 
over the past decade [28], significant challenges 
persist as many chapters of this book highlight.

20.5  Cancer Survivorship 
Programs Internationally

Following the establishment of registries to help 
quantify the actual numbers in their populations 
with various cancers, many countries have begun to 
develop comprehensive cancer care centers (e.g., 
Sweden, France, and Germany). Understandably, 
most are directed at cancer diagnosis and treat-
ment, slowly broadening their focus to include can-
cer survivor services in their care networks. 
Comprehensive cancer control includes a focus on 
planning, monitoring and surveillance, prevention, 
screening and early detection, treatment, cancer 
survivorship care, and palliative care [29]. The 
WHO recognizes that, based on resources, coun-
tries will prioritize different aspects of comprehen-
sive cancer control. It is important now to take a 
look globally to see what is occurring within both 
developed and developing countries to related to 
cancer survivorship [30].
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There are countries that have significantly 
progressed in the areas of cancer survivorship 
research and practice [31]; however, the efforts 
are uneven in the types and breadth of services 
and a specific emphasis on program development 
for future improvement. The following section 
will provide a snapshot of what certain countries 
are focused on when it comes to cancer survivor-
ship. We also emphasize how the programs inter-
act or supplement existing efforts within the 
healthcare systems or available resources in vari-
ous nations. It is important to note that our review 
is not meant to be comprehensive. Providing an 
overview of all programs around the world is 
beyond the scope of this chapter.

20.5.1  Europe

United Kingdom Countries included in the 
United Kingdom each have a universal, publicly 
funded National Health Service (NHS) or equiva-
lent. In addition, there is a relatively small private 
health system. NHS improvement has been work-
ing as part of the National Cancer Survivorship 
Initiative (NCSI) to enhance the quality and 
effectiveness of care and support to those living 
with and beyond cancer. The NCSI was estab-
lished as a recommendation arising from “The 
Cancer Reform Strategy (2007)” and has been 
furthered by the work in the “Improving 
Outcomes: a Strategy for Cancer” (2011) [32]. 
NCSI was a partnership between a national char-
ity, Macmillan Cancer Support, the English 
Department of Health, and the quality improve-
ment agency NHS Improvement [33]. NCSI led 
significant work to improve posttreatment survi-
vorship care [31]. This work includes a shift from 
moving from a more medical focus to an approach 
that uses individualized care based on the survi-
vor’s needs and preferences to promote recovery, 
health, and overall well-being [34]. Efforts over 
the past several decades have seen improvements 
in cancer survivorship in the United Kingdom, 
demonstrating that the healthcare system has 
developed some successful understanding of the 
needs of cancer survivors for their care post- 
cancer treatment [35]. There has been a progres-

sive rollout of the “recovery package,” which 
includes holistic needs assessment and care plan-
ning, delivery of a treatment summary, health and 
well-being events for survivors, and cancer care 
review appointments in primary care. England is 
also progressively rolling out stratified models of 
care, including shared care between cancer spe-
cialists and primary care providers [31, 36]. 
Figure  20.2 illustrates the model of care called 
living with cancer, which includes principles of 
the recovery package in care pathways applied to 
all ages of cancer survivors.

The NCSI has supported the implementation 
of breast, colorectal, and prostate stratified path-
ways in sites across the NHS and the implemen-
tation of stratified pathways following treatment 
benefits patients, healthcare providers, and the 
NHS (32) with outcomes to include (1) an 
improvement in survivors’ experience and 
patient-reported outcomes of care from baseline, 
(2) a 50% reduction in outpatient attendance 
from the traditional model, and (3) a 10% reduc-
tion in unplanned admissions from baseline [32, 
37]. Figure 20.3 outlines the five shifts suggested 
by the National Cancer Survivorship Initiative for 
England Vision.

Germany also has seen an increase in cancer 
incidence, particularly in the breast, prostate, 
colorectal (large bowel), lung, and bladder [38]. 
It is estimated that 51% of men and 43% of 
women will develop cancer during their lifetime. 
Germany’s healthcare payment system does 
allow patients the legal right to an inpatient or 
outpatient rehabilitation program usually lasting 
3 weeks and it extends to assist with work reentry 
for cancer survivors [39].

Germany has seen positive cancer care out-
comes over other Organization for Economic 
Cooperation and Development (OECD) coun-
tries with lorger survival and lower mortality 
rates [40]. Healthcare in Germany is universal 
regardless of income, social status, age, gender, 
or insurance status [40]. Their approach to cancer 
care is based on evidence-based guidelines and in 
certified cancer centers. While the National 
Cancer Plan [41] addresses cancer control and 
care including rehabilitation, there is no explicit 
policy on cancer survivorship. There is an aware-
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Fig. 20.2 Illustrates the model of care: living with and beyond cancer. (From: Jefford et al. [31])

The National Cancer Survivorship Initiative for England Vision enumerated five shifts in care and 
support for people living with and beyond cancer:

1. A cultural shift in the approach to care and support for people affected by cancer– to a 
greater focus on recovery, health and well-being after cancer treatment.

2. A shift towards holistic assessment, information provision and personalised care 
planning. This is a shift from a one-size fits all approach to follow-up to personalised  care 
planning based on assessment of individual risks, needs and preferences.

3. A shift towards support for self-management. This is a shift from a clinically led 
approach to follow-up care to supported self-management, based on individual needs and 
preferences. This approach empowers individuals to take on responsibility for their 
condition supported by the appropriate clinical assessment, support and treatment.

4. A shift from a single model of clinical follow-up to tailored support that enables early 
recognition of the consequences of treatment and the signs and symptoms of further 
disease as well as tailored support for those with advanced disease.

5. A shift from an emphasis on measuring clinical activity to a new emphasis on measuring 
experience and outcomes for cancer survivors through routine use of patient-reported 
outcome measures in aftercare services.

Source: Richards, M., Corner, J., & Maher, J. (2011). The National Cancer Survivorship
Initiative: new and emerging evidence on the ongoing needs of cancer survivors. Br J Cancer.
105(Suppl 1), S1-S4.    

Fig. 20.3 National Cancer Survivorship Initiative for England Vision. (Source: Richards et al. [79])
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ness that information needs to be collected on 
survivors’ quality of life after the acute treatment 
phase has been completed, and this information 
was added to the national comprehensive cancer 
registry which began in 2013 for federal states of 
Germany [41] with an additional element added 
in September 2016 to identify gaps in care at all 
stages of the care continuum. Germany currently 
does not have a patient-centered approach to can-
cer survivorship. It has been reported that general 
practitioners need more information on support 
and information related to cancer survivorship 
[42].

Nordic Countries For almost a century, there 
has been public paid healthcare in the 
Scandinavian countries (Denmark, Finland, 
Iceland, Norway, and Sweden) having almost 23 
million inhabitants supported by a tax system 
which on average requires citizens to pay some 
50% of their income to the public budget cover-
ing kindergartens, schools at all levels, universi-
ties, and public healthcare from the general 
practitioner to the advanced, highly specialized 
clinical departments at hospitals. Like many 
countries, follow-up has tended to be specialist 
led and largely focused on the detection of cancer 
recurrence.

Denmark has implemented cancer care pro-
grams to address the multifaceted needs of the 
cancer patient called the “shared cancer care pro-
gram” and tested in Denmark whereby the 
responsibility for the long-term healthcare fol-
low- up of the cancer patient is to be shared 
between individuals or teams [43]. This program 
was aimed at helping patients to break the soli-
tary tie to the oncology specialists in favor of a 
more shared vision of care with other practitio-
ners, particularly general practitioners.

This shared care program has three elements: 
(1) knowledge transfer, (2) communication chan-
nels, and (3) active patient involvement with 
more direct communication occurring with the 
patient’s primary care provider and the cancer 
treating specialists. The program also involved 
professional training, the buy-in of primary care 
practitioners to broaden their role to assist with 

direct follow-up of the oncology care, and 
reimbursement.

A randomized control trial was used to place 
patients into an intervention or a control group [44]. 
The project required completion of a treatment 
summary and care plan. The main outcome mea-
sures addressed health-related quality of life and 
patients’ attitudes toward their healthcare services. 
Although no significant differences were found 
regarding health-related quality of life between the 
treatment and the control group, evaluation of 
patients’ attitudes about the program indicated that 
patients reported that the treatment approach was 
successful in terms of patients’ feeling less like they 
were in “limbo” and feeling a sense of collaboration 
among the professionals working with them; 
patients were more likely to contact their general 
practitioners with questions than controls. The 
researchers reported this shared care program had 
particular benefit for young patients and with men.

With this fact in mind and one trial showing a 
limited effect of survivorship care plans [45, 46], 
the Scandinavian health authorities have been 
focused on the transition between the secondary 
sector (i.e., oncology department) and the general 
practitioner as these transitions have been most 
difficult for patients to cope with. In addition, 
even in those countries with free access to health-
care at all levels, substantial social inequalities 
exist with regard to both survival and adherence 
with lifestyle recommendations to cancer survi-
vors [47, 48]. While social factors are often 
investigated by race (in addition to education and 
income) in the United States, this is not the case 
in most European countries (350 million inhabit-
ants) where populations have traditionally been 
more racially homogenous.

It is expected that the current immigration sit-
uation will influence the cancer pattern with 
regard to risk and incidence over the decades to 
come. Factors such as living alone, having mini-
mal formal education, and comorbidity prevalent 
at time of diagnosis of a cancer can result in 
 certain cancer survivors with poor prognoses. 
This group of patients presents the most recent 
significant challenge in the Scandinavian and 
European context. Survivorship care plan “think-
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ing” is more in the direction of what self-care and 
what responsibilities may be expected from the 
public health system. Going forward, European 
countries will need to examine disparities in can-
cer survivorship care as well as develop models 
of care that may be acceptable to a more diverse 
patient population.

Models sharing the care duties between the 
health system and the individual and between the 
doctor and the nurse and stratifying by both 
comorbidity and social situation will probably 
become new paradigms in the public paid health 
systems in the Nordic countries in order to over-
come and address the challenges of the large 
number of aged survivors of many types of 
chronic diseases including cancer.

20.5.2 North America Excluding USA

Canada Canada has made some modifications 
in their cancer care programming to increase the 
use of primary care over specialists for survivor-
ship care, to reduce reliance on more expensive 
specialists, and to move ongoing care into the 
community. Cancer centers in Canada have rec-
ognized this important role and have intervened 
to support the role of the family practitioner [49], 
such as using a standardized letter template to 
prompt for inclusion of specific details, recom-
mendations, and contact information for the spe-
cialist to use to communicate with family 
practitioners and refine communication between 
these two professionals to enhance patient care. 
Most recently, Canada has established a Pan- 
Canadian Framework for Cancer Survivorship 
Research [50]. The Canadian Cancer Research 
Alliance (CCRA) is comprised of Canada’s 
major cancer research funders who work to 
advance cancer research in Canada.

Identified research domains and crosscutting 
themes have very broad applicability; themes 
include engagement of survivors, special popu-
lations, knowledge to practice, and capacity 
building and infrastructure all focused on the 
development of a survivorship research frame-
work as one of the CCRA’s main goals (the 

other goal is focused on palliative and end-of-
life care). The framework was developed 
through a strategic literature review, a critical 
analysis of the research funding available for 
cancer survivorship, and by information gath-
ered from the survivorship stakeholder commu-
nity through key informant interviews and an 
online survey [50]. Their work was part of the 
Target 2020, the CCRA’s strategic plan to pro-
mote shared and targeted research investment. 
The following are the Pan-Canadian Framework 
for Cancer Survivorship Research goals focus-
ing on understanding the experiences of survi-
vors, understanding more about late effects, and 
examining different approaches or models of 
care [50]:

 1. Ensure ongoing and meaningful involvement 
of cancer survivors and their family/friend 
caregivers

 2. Align funding calls with existing needs and 
potential for impact

 3. Create opportunities for the translation of 
research into practice and policy

 4. Build and maintain infrastructure and exper-
tise to advance research

20.5.3  Australia

Major strides have been taken in Australia to 
focus the treatment of the cancer patient through 
the use of a multidisciplinary model of care 
(including the patient’s general practitioner) 
along with key significant others. Australia also 
has a publicly funded universal healthcare system 
and a parallel private healthcare system. In the 
publicly funded system, many of the principles 
espoused by United Kingdom’s NCSI are shared. 
For example, risk stratified pathways of care and 
a shift to greater delivery and engagement with 
primary care have been implemented [31]. Also, 
similar to other universal healthcare systems, 
there are goals of cost containment and efficient 
use of limited healthcare resources. Currently, 
the dominant model of posttreatment care is 
 specialist led, with an emphasis on detection of 
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cancer recurrence, rather than more holistic, 
coordinated whole of person care.

A number of states have explicit goals and 
programs of work regarding survivorship care 
embedded within state-based cancer control 
plans. Victoria, the country’s second most popu-
lous state, launched the Victorian Cancer 
Survivorship Program (VCSP) in late 2011 with 
funding from the Victorian state government 
through the Department of Health and Human 
Services [51]. Like the NCSI in England, VCSP 
has a population focus. Figure 20.4 depicts the 
challenges, enablers, and barriers from the first 
phase of the VCSP that were likely to contribute 
to the ongoing development of survivorship 
models and have international relevance [37].

The Clinical Oncology Society of Australia 
(COSA) (a multidisciplinary professional organi-
zation) has developed a “Model of Survivorship 
Care: Critical Components of Cancer Survivorship 
Care in Australia Position Statement,” though this 
has not yet been implemented or evaluated [52]. 
This plan utilizes three pillars to establish the can-
cer survivorship plan using cancer survivors, the 
community, and healthcare professionals  (primary 
and specialists) as those pillars [53]. Figure 20.5 

illustrates the pillars and the care responsibilities 
attached to each.

Cancer Australia, the major national govern-
ment agency working to reduce the impact of can-
cer on all Australians, has developed “Principles 
of Cancer Survivorship,” which provide a national 
framework to guide policy, planning, and health 
system responses to cancer survivorship, focusing 
on the health and well- being of people living with 
and beyond cancer [54]. Cancer Australia has sup-
ported the evaluation of models of shared care for 
cancer patients and survivors.

There is considerable research activity in 
Australia related to cancer survivorship [55], 
though no national research agenda. This research 
may shape the delivery of survivorship care. For 
example, a randomized study evaluated the effi-
cacy and feasibility of shared care for survivors of 
prostate cancer and found that such care for low to 
moderate risk prostate cancer survivors is feasible 
and appears to produce clinically similar outcomes 
to those of standard care, at a lower cost [56]. 
Another study evaluating the implementation of a 
nurse-led telephone-based diet and exercise inter-
vention (delivered through cancer charities) may 
lead to a novel, sustainable model of care [57].

Enablers Challenges

Individual Level
Preparation of survivors for the post-
treatment care

Terminology around ‘survivorship’

Flexibility of approaches within programs

Organizational Level
Receptivity and awareness of survivorship 
issues within acute health service

Identification and capture of survivors at end 
of treatment

Clinical leadership and strong project teams Survivorship care plans
Sustainability beyond project phase

System Level
Workforce education and training Terminology 
Existing relationships with primary care Implementing needs assessment and risk 

stratification
Collaborations with community providers 
including non-government organizations

Engagement with primary care

Gaps in services for survivors
A shift to self-management and wellness

Fig. 20.4 Enablers and challenges to implementing new models in Australia of posttreatment care. (Adapted from 
Jefford et al. [37])
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20.5.4  Asia

Cancer survivorship programs in the Asian coun-
tries are not as extensive as the programs in 
European and North American countries; in fact, 
cancer survivorship is still in its infancy in Asia 
[58]. Culture is an important consideration for 

cancer programs; although experienced in other 
countries, stigma (that cancer is contagious or a 
punishment for wrongdoing) continues to play an 
important role in cancer care and cancer survi-
vorship. In some South Asian countries, negative 
beliefs persist [59]. It is thought that disclosure of 
the diagnosis would bring shame to the family, 
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and such fear reduces the possibility for cancer 
treatment. Sometimes even victim blaming may 
occur following a diagnosis, attributable to the 
costs of care that can become a burden to the 
family [59].

There has been some progress made to address 
the needs of cancer survivors in Asia. A recent 
study of breast cancer survivors assessed their 
perceptions of barriers posttreatment to examine 
ethno-cultural differences to enhance the delivery 
and experience of their care [58]. Women in this 
study preferred follow-up care in specialized can-
cer centers rather than seeing a general practitio-
ner or a primary care provider. These providers 
were perceived as less knowledgeable about their 
conditions than the specialized center providers. 
This barrier illustrates an important area of con-
cern as the cancer burden and the demand for 
care increases in Asia, and in other parts of the 
world, survivorship care in specialized centers or 
access to oncology specialists may become lim-
ited [60]. Chan et  al. (2017) recommends sup-
porting the transition of the patient from the 
specialized centers to primary care providers 
through the use of electronic survivorship care 
plans and the bolstering of cancer survivorship 
skills in primary care [58]. They also note that a 
randomized controlled trial is underway to evalu-
ate a multidisciplinary survivorship program that 
has been culturally adapted for Asian breast can-
cer survivors.

It is important to note that this lack of confi-
dence in general practitioners over specialized 
oncology team members is not held by only those 
in Asia, this has also been found in Italy [61]. 
Furthermore, a systematic review [60] reported 
primary care physicians finding barriers in pro-
viding cancer to patients because primary-care 
guidelines were not well defined or consistent for 
cancer survivors because of training issues and 
providers’ lack of confidence to provide care by 
stage of cancer care.

China China has a population of about 1.37 bil-
lion. China has been reported by the WHO to 
spend substantially more on healthcare per capita 
than do India and Indonesia, approximately $731, 
$299, and $267 per person, respectively (in 2014 

US dollars) [62], but less than Japan ($3727) 
which is relatively less than Germany ($5182), 
France ($4508), Canada ($4641), or the United 
States ($9403) [63]. According to the prediction 
of the IARC, the incidence of cancer in China 
will increase from 3.1 million in 2012 to 5.5 mil-
lion in 2035 [64]. Despite this the burden of can-
cer was unclear until recently. The first systematic 
analysis exploring the population-based cancer 
survival involved cases diagnosed in 2003–2005 
and followed until the end of 2010; survival for 
rural cancer patients was almost half that of their 
urban counterparts for all cancers combined 
(21.8% vs. 39.5%) [65]. The researchers con-
cluded that the low population survival rates 
point to an urgent need for government policy 
changes, including an investment to improve 
health services for diagnosis and treatment of 
cancer. Progress has been made in the last decade 
to advance the Chinese healthcare system, yet the 
lack of human and other resources in cancer care, 
large geographical span, diverse cultures, and 
socioeconomic groups similar to some countries 
create wide disparities in cancer care within 
China [17].

Despite disparities and the lack of quality can-
cer care, there is an urge to accelerate the imple-
mentation of cancer survivorship/rehabilitation 
programs in different provinces in China. There 
are about 99 cancer rehabilitation organizations 
in China that are officially recognized by the 
Chinese Cancer Rehabilitation Society (CCRS) 
[66]. This society is a nongovernmental organiza-
tion (NGO) established in 1990. The society aims 
to provide guidance for cancer patients to receive 
rehabilitation and create a model for other non-
profit organizations in efforts to implement can-
cer rehabilitation programs. Currently, the society 
has connections with 99 cancer organizations in 
27 provinces of China. CCRS also collaborates 
with government institutions such as the Chinese 
Center for Disease Control and Prevention and 
overseas nonprofit organizations such as the 
American Cancer Society involvement in China. 
Talks, workshops, and seminars are held by 
health professionals to provide cancer-related 
information and consultation to the public as a 
whole and specifically cancer patients to provide 
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information on medical services particularly dur-
ing primary treatment. At present, a very small 
effort is directed at survivorship issues related to 
health and quality of life post-cancer treatment. 
Similarly, the Shanghai Cancer Recovery Club 
(SCRC), an NGO established its own cancer 
rehabilitation school in 1993.

The cancer rehabilitation school provides a 
3-week rehabilitation training program that 
focuses on cancer recovery education, providing 
psychological support and assistance with soci-
etal reintegration for cancer patients who have 
completed their hospital treatment [67]. There 
have been 6500 graduates since its establishment. 
The essential features of the 3-week rehabilita-
tion training program include support groups that 
are categorized by different types of cancer, 
mindfulness meditation, qigong, music therapy, 
cognitive behavioral therapy, relaxation training, 
workshops, and talks [68].

The SCRC collaborated with Fudan University 
School of Public Health in 2016 to examine the 
effectiveness of the psychosocial intervention com-
ponent of the 3-week rehabilitation training pro-
gram using a limited single group design with a 
pretest-posttest design. Results found that after the 
3-week training program there was a significant 
improvement in the quality of life of the cancer sur-
vivors and this improvement persisted 6 months 
after the program. Moreover, there was an increase 
in the frequency of physical training by the cancer 
survivors 6 months after the program when com-
pared to baseline [68].

Clearly, there is more work needed in China to 
address cancer care and the needs of cancer sur-
vivors. While systematic and well-rounded can-
cer rehabilitation centers have been established in 
major cities such as Beijing and Shanghai since 
the late 1980s, the concept of cancer rehabilita-
tion/survivorship programs is still new or even 
unheard of in remote provinces. The SCRC has 
provided suggestions for revisions of the national 
health insurance and policies to expand cancer 
care and generate more programming for cancer 
survivorship [68].

Hong Kong Hong Kong has been ranked as one 
of the healthiest places in the world, yet Hong 

Kong spends considerably less than the United 
States on healthcare, with the United States 
spending nearly 2.5 times what Hong Kong 
spends [69]. Hong Kong’s strong ranking in 
healthcare is believed to be due to its early health 
education, professional health services, and well- 
developed healthcare and medication systems. 
Moreover, the public healthcare in Hong Kong is 
virtually free for individuals in a system that 
leads the world in healthcare with a goal that 
every citizen in Hong Kong receive lifelong 
holistic healthcare and that no one is denied ade-
quate medical treatment due to lack of ability to 
pay for care [69].

Despite these efforts, a recent study found that 
there is still an unmet need for improved infor-
mation support and continuity of care for breast 
cancer survivors [70]. These limitations were 
also found in another study of women with 
advanced stage breast cancer where the psycho-
social needs of these women were clearly not met 
by Hong Kong’s current medical system [71]. 
Finally, another study that followed 371 women 
with breast cancer for 6 months after cancer treat-
ment indicted that nearly half of the survivors had 
concerns related to residual physical symptoms 
and a strong need for improved information sup-
port and continuity of care problems experienced 
in other parts of the world as well [70].

Similarly, for childhood cancer survivors, the 
needs were also not met by the healthcare sys-
tem. For example, a study that used a structured 
telephone survey of 614 childhood cancer survi-
vors and 208 sibling controls found that survivors 
had significantly lower mean scores in physical 
role and functioning, whereas their mental, 
social, and psychological well-being was similar 
to that of their sibling controls [72]. The research-
ers recommended that childhood cancer survi-
vors could benefit from appropriate screening 
and counseling at an early stage to mitigate their 
survivorship difficulties.

Although Hong Kong has a relatively high- 
quality healthcare system, it is clear that this sys-
tem could benefit from the inclusion of cancer 
survivorship programs or other efforts to address 
the specific needs of cancer survivors. A nongov-
ernmental organization (NGO) established in 
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1987, the Hong Kong Cancer Fund, aimed at pro-
viding cancer support to Hong Kong cancer 
patients and survivors. “Cancer Link” is a subdi-
vision of the Hong Kong Cancer Fund (http://
www.cancer-fund.org), which provides psycho-
social support and rehabilitation programs to the 
cancer patients, survivors, caregivers, and the 
family members. The support services include 
nursing consultation, professional counseling, 
complementary therapies, self-enhancement pro-
grams, peer support groups, workshops, presen-
tations, and a hotline. However, the healthcare 
system as a whole and those surviving diagnosis 
and treatment could benefit from a cancer survi-
vorship model of care that addresses coordina-
tion of care, including screening and 
recommendations for ongoing care, as well as 
psychosocial and informational support.

Japan Japan’s expenditures on healthcare are 
relatively low when compared to other developed 
countries with Japan spending about 8% of its 
gross domestic product (GDP) on healthcare 
compared to 11% in Germany, France, or Canada, 
and 17% in the United States [73]. The Japan 
Cancer Surveillance Research Group has been 
involved in cancer monitoring in Japan since the 
year 2000. The prevalent cancers in Japan are 
pancreatic, liver, colorectal, and stomach cancer.

Cancer treatment is widely available in Japan. 
The National Cancer Center Japan, founded in 
1962 as a center for cancer treatment and research 
in Japan, has become a strong leader in the field 
in cancer treatment but falls short for cancer sur-
vivorship care [74]. Some of the limitations in 
cancer survivorship care may also be related to 
cultural issues. For example, it is part of the 
Japanese culture to have a strong reliance on fam-
ily for the social care needs of individuals rather 
than an organized social welfare system [73]. 
Thus, the development and support of a system to 
address many common challenges of cancer sur-
vivorship in Japan is nearly nonexistent. However, 
family support if better informed might be an 
avenue to improve cancer survivorship in Japan.

A population-based study in Japan highlighted 
some of the ongoing issues for cancer survivors 
in Japan including cancer prevention. Nakamura 
et al. (2015) found insufficient support for smok-

ing cessation in cancer survivors, reporting that 
this is in part related to the lack of knowledge in 
general physicians about cancer survivorship. 
They also note that at this time there is no preven-
tion of second primary cancers among cancer 
survivors and pointed to the need to establish spe-
cific health management strategies for cancer 
survivors with a focus on the prevention of non-
communicable disease [75].

In summary, the cancer survival rate is higher 
in many developed Asian countries or regions 
such as Singapore, South Korea, and Hong Kong 
than those developing Asian countries such as 
China, India, the Philippines, and Thailand. In 
addition, there is a disparity in the development of 
traditional medical services and cancer rehabilita-
tion programs between urban and rural areas. 
How to provide cancer rehabilitation or specific 
survivorship programs to the rural and less-devel-
oped regions is an important consideration for 
policy makers and the NGOs of the developing 
Asian countries. The cancer rehabilitation pro-
grams in both the developed and developing Asian 
countries vary widely and remain a work in prog-
ress related to comprehensive development and 
implementation despite the fact that there are a 
growing number of cancer survivors. Long-term 
survivorship programs need to be implemented 
and evaluated as most of the existing cancer reha-
bilitation programs are only provided for care 
immediately post-cancer treatment.

20.6  Variations in Priorities 
of Unmet Needs 
Across Countries

There is evidence that unmet needs are experi-
enced among cancer survivors across the globe 
yet there are subtle differences. Addressing the 
physical, psychological, and emotional needs of 
cancer survivors across the globe will continue to 
evolve. Based on limited research, while there are 
common unmet needs of cancer survivors across 
countries, the “one-size-fits-all” approach is far 
from optimal. It is important that we  recognize 
that not all countries have similar priorities of 
unmet needs and that these needs can vary based 
on culture specific sensitivities and existing local 
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healthcare infrastructure. Approaches cannot 
simply be shared across nations without consid-
ering these differences.

Scientific research is needed to examine the 
long-term effect of various types of cancer survi-
vorship programs to examine how they impact 
the quality of healthcare received, function, and 
well-being. How to create a tailored survivorship 
program that is culturally sensitive to ease social 
challenges and meet the diverse needs of cancer 
survivors is a future direction for the both 
researchers and providers of the cancer survivor-
ship program in countries. It also included many 
prominent policy makers, researchers, and 
experts in cancer prevention and control as part-
ners [5]. The International Cancer Information 
Service Group (ICISG), an affiliate of the UICC, 
is a worldwide network of more than 70 organi-
zations that provide free and confidential infor-
mation related to cancer and support services to 
cancer patients, their family and friends, the pub-
lic, and healthcare professionals [76]. These 
global organizations are critical as most of the 
Third World nations currently do not offer much 
in the way of support services such as the infor-
mal services offered in Jamaica, Latin America, 
or Thailand.

This cataloguing of programs in various coun-
tries is far from complete. What is clear is that 
much has been accomplished in terms of estab-
lishing cancer survivorship programs in many 
parts of the globe. Although there is some empiri-
cal evidence for their effectiveness, organized 
multidisciplinary research on such programs is 
necessary in order for us to obtain a better sense 
of the quality and outcomes of the many programs 
that evolve. Such efforts have the potential to opti-
mize the outcomes of such programs to meet the 
needs of the cancer survivors worldwide.

20.7  Summary and Future 
Directions

Many countries provide varying levels of cancer 
survivorship care. The challenges post diagnosis 
and cancer treatment across several countries 
may vary, though the essential concerns are 

 similar. While different countries will prioritize 
cancer control in different ways, survivorship 
care is of global concern, because of a general 
desire to ensure that people have the best chance 
of survival, with the best possible quality of life 
and with minimal consequences from treatment. 
The use of the Internet has created a forum for 
information sharing on all levels within cancer 
treatment and survivorship including support, 
education, information, and data sharing by inter-
national cancer-based organizations. Attending to 
cultural variation or sensitivities programming of 
the successful programs can be transported [58, 
72, 73]. However, much more international and 
interdisciplinary collaboration across organiza-
tions and research institutions is needed.

The number of cancer survivors is a function 
of cancer incidence and treatment success. As 
discussed throughout this text, survivors may 
experience a broad range of consequences fol-
lowing cancer and its treatments. These conse-
quences may impair quality care, functional 
outcomes, financial stability, and quality of life 
and may even contribute to premature death. 
Numerous studies, albeit predominantly from 
developed countries, suggest that the care of sur-
vivors after initial treatments remains subopti-
mal [77]. There has been much progress made 
since the US Institute of Medicine report, spe-
cifically pertaining to the first recommendation 
that “Health care providers, patient advocates, 
and other stakeholders should work to raise 
awareness of the needs of cancer survivors, 
establish cancer survivorship as a distinct phase 
of cancer care, and act to ensure the delivery of 
appropriate survivorship care” [24]. However, 
there is still a significant variation in awareness 
of the need to reform survivorship care around 
the globe [78].

Developing countries are reliant on the more 
developed world for support and assistance with 
their cancer burden, particularly through efforts 
of the WHO and other international organiza-
tions. The WHO works with and through the 
NGOs in nations across the world to provide 
resources, direction, and support. The Union for 
International Cancer Control (UICC) works to 
reduce the global cancer burden and currently 
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has over 1000 member organizations comprised 
of some of the world’s major cancer societies, 
ministries of health, and patient groups. It also 
includes more than 50 prominent policy makers, 
researchers, and experts in cancer prevention 
and control as partners [5]. The International 
Cancer Information Service Group (ICISG), an 
affiliate of the UICC, is a worldwide network of 
more than 70 organizations that provide free and 
confidential information cancer and support ser-
vices to cancer patients, their family and friends, 
the public, and healthcare professionals [76]. 
These global organizations are critical as most 
of the Third World nations are lacking in basic 
cancer treatment capacity and thus limit any 
progress being made to promote cancer 
survivorship.
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21.1  Introduction

Much progress has been made in the field of can-
cer survivorship since the first edition of this 
Handbook. Yet, there are many challenges that 
are still faced by cancer survivors, caregivers, 
health-care providers, and those leading health- 
care policy in the United States and in nations 
around the globe. The chapters in this Handbook 
summarize much of this progress. 

In this chapter, we offer insights into the exist-
ing challenges that are relevant for all stakeholder 
groups to consider. We hope that over the next 
decade, we will be able to address many of these 
challenges.

21.2  Clinical Practice

As illustrated by the authors in this Handbook, 
cancer survivorship has gained recognition as a 
distinct phase of the cancer continuum. The 

Institute of Medicine report “Lost in Transition” 
played a critical role in outlining the challenges in 
providing quality, comprehensive care for cancer 
survivors and proposed a path to further empower 
survivors, educate providers, and develop strate-
gies to improve quality of clinical care. Whereas 
previously left on their own after a cancer diagno-
sis and treatment, patients can now more readily 
get the needed clinical guidance and, to a lesser 
degree, receive the type of integrated, coordinated 
follow-up that has the potential to improve their 
long-term health, function, and well-being. Many 
clinical sites now offer a variety of specialized 
clinics and services targeting this patient popula-
tion. While multispecialty and multidisciplinary 
clinicians are working together to assist cancer 
survivors to improve residual symptoms, rehabili-
tate deficits in function, and improve their sense 
of well-being, the impact of such models on out-
comes and their sustainability in terms of cost and 
capacity is unknown.

Though slow in uptake, the survivorship care 
plans are being promoted as vehicles to summa-
rize treatment exposures and subsequent follow-
 up. Providers now have communication tools that 
they can use to more proactively assist survivors 
in improving their health and lives. While a great 
first step, such tools are meant to inform survi-
vors and their primary care providers regarding 
the next steps in their care, but data to date sug-
gests that this may be insufficient for achieving 
long-term health. Follow-through on the part of 
the survivor and health-care providers is also 
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 necessary. A number of guidelines, previously 
 offering consensus-based information regarding 
the management of cancer survivors, are now 
emerging with evidence-based recommenda-
tions. However, it is well known that guidelines 
are not always adhered to and their impact on 
many important outcomes or unmet needs 
remains unknown.

As described in this Handbook, efforts to 
improve the health and lives of many survivors of 
cancer are occurring in North America, Europe, 
Australia, and to a lesser extent throughout the 
world. Around the globe, interest in cancer survi-
vorship is growing, with the emergence of sub-
groups within professional organizations (e.g., 
onco-cardiology, onco-generalism, cancer reha-
bilitation, psycho- oncology, etc.) and efforts to 
harmonize international guidelines.

Despite this progress, much more needs to be 
accomplished especially if we are to meet the 
demands predicted over the next few decades. 
The population of cancer survivors is growing, 
getting older, and often confronts numerous 
comorbid medical conditions. While there are a 
number of health-care delivery models that have 
been proposed, they still need to be systemati-
cally evaluated and, if effective, disseminated 
into clinical practice. Much more needs to be 
done to assure that patients are still not “lost in 
transition,” do not receive redundant or prolonged 
ineffective care, or receive no attention. Whether 
they are transitioned to primary care, continue in 
shared care models, remain at the cancer center, 
or are risk-stratified into appropriate health-care 
settings, follow-up evaluation and care must not 
be left to chance.

There is still a need for the development and 
implementation of evidence-based systems or 
pathways that will allow us to guide the most 
appropriate care for survivors with different risks 
and health-care needs. We must ensure that aca-
demic cancer centers, community cancer prac-
tices, and general medical settings are equipped 
to care for cancer survivors. We must acknowl-
edge that the reach of the specialized survivor-
ship clinics is limited. We need to be able to 
assess survivors’ risks and be sure that all are 
cared for, not simply those who have access to 

such services. Further, as discussed in this 
Handbook, we must collaborate with our interna-
tional colleagues in order to learn from one 
another to enhance the care for survivors 
worldwide.

There are now evidence-based approaches 
that help alleviate survivors’ distress, fatigue, 
functional and cognitive impairments, and even 
problems with interpersonal relationships. Yet, 
while these exist, assessment of survivors’ psy-
chosocial and physical symptoms is not routinely 
completed, and interventions are often not avail-
able or accessible. For example, while cognitive 
behavioral therapy has been shown effective for 
depression, insomnia, and other conditions, find-
ing specialists trained in specific techniques is 
often not possible. Insurance coverage for such 
services may also not be available, so that the 
financial cost of these approaches can pose a 
major barrier to access for many survivors. 
Likewise, cancer survivors continue to suffer 
with pain that is not optimally managed, as there 
are few available holistic, multidisciplinary clin-
ics that offer alternative treatment options and 
targeted physical therapy.

Whether physicians, nurses, nurse practitio-
ners, or other health-care professionals, we need 
to educate and train the current and future health- 
care workforce to provide such services to this 
ever-increasing population, both in the front line 
and in specialized care for certain complex 
cases. As the needed services become available, 
we can then accelerate the collection of patient-
centered outcomes in clinical settings, more 
readily address patient needs, and monitor their 
responses to treatment. This feedback loop is 
critical in order to learn and modify our current 
approaches. With the digital age clearly upon us, 
we need to consider online and virtual options to 
further expand services that can assist us in 
addressing patient needs, including provision of 
survivorship care plans, comprehensive monitor-
ing of targeted problems, and even enhanced 
access to treatment for certain psychosocial 
symptoms.

Chapters in this Handbook remind us of the 
importance of healthy lifestyles, including 
exercise, smoking cessation, and nutrition for 
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cancer survivors. The authors of these chapters 
have provided us with a greater understanding 
of the effect of lifestyle factors in this patient 
population as well as how we can help survi-
vors to achieve healthier lifestyles. This is 
clearly of importance to many cancer survivors, 
yet clinicians continue to struggle with coun-
seling patients about preventive strategies. 
Published interventions have been successful, 
but often lacking long-term follow-up. While 
those in the various fields of cancer survivor-
ship may focus on ways to provide such ser-
vices to survivors, it may be necessary for 
health-care systems to be proactive and offer 
sustainable interventions to all those with 
chronic medical conditions.

Lastly, we must acknowledge the daily chal-
lenges of clinical practice. While the electronic 
medical records may have enhanced care coordi-
nation and communication, there are now more 
“boxes to click,” quality metrics to achieve, and 
patients to see. Health-care professionals are 
often not able to keep up. As we ask the clinicians 
to review their cancer survivors’ history, assess 
their risks, manage their late effects, address their 
psychosocial concerns, manage their comorbid 
medical conditions, and counsel them on preven-
tive strategies, we must be cautious that we are 
not tipping the scales and aiming for the unachiev-
able. It is important to realize that there are other 
health-care providers who may be available to 
collaborate with in order to achieve many of the 
goals stated above. We also must not forget the 
cancer survivors themselves as playing a poten-
tial role as an active member of the care team. 

21.3  Research

There has been a tremendous surge in research 
focusing on cancer survivors, and while we have 
learned much over the past decade, gaps in 
knowledge continue to exist and are elaborated 
on in many chapters in this Handbook. Decades 
after the introduction of the term “cancer survi-
vor,” controversy remains as to what the term 
means and what are the essential areas of research 
in cancer survivorship. Many of the authors in 

this revision struggled with identifying the appro-
priate phase of follow-up, e.g., after diagnosis, 
after cancer treatment, which previously included 
time-limited surgery, chemotherapy and radio-
therapy, or even caregivers to focus on. Survivors 
may now remain in treatment for years, for exam-
ple, on oral adjuvant therapy or long-term che-
motherapy for those with advanced or “chronic” 
cancer. We suggest that the research community 
carefully define their population based on the 
natural history of problems following a specific 
cancer type and its primary treatment and provide 
more detailed information on the inclusion crite-
ria, including years since diagnosis, stages, treat-
ment received, and other relevant identifiers. It is 
through such a standard case definition that study 
findings will be more meaningfully evaluated, 
compared, and combined, leading to accelerated 
scientific knowledge and application at the 
bedside.

Research must also expand focus on cancer 
survivor populations that have received less 
attention over the past decade, specifically those 
with cancers other than breast, age over 65 years, 
adolescents and young adults, and underrepre-
sented minority groups. As noted in the prior sec-
tion, we must be able to offer evidence-based 
services to diverse cancer survivors in “real- 
world” clinical settings and promote sustainable 
long-term outcomes. Further, in some areas that 
have shown substantial evidence, such as psycho-
social and lifestyle interventions, we must now 
move to dissemination, implementation, and 
long-term effectiveness.

A challenge in research has been in identify-
ing those cancer survivors who experience cancer 
recurrence (as this outcome is not readily avail-
able in state-based cancer registries) and/or new 
cancers. While there is evidence that dose of 
exposures and lifestyle are associated with these 
outcomes, well-designed epidemiological studies 
of other suspected risks are needed. As high-
lighted in the epidemiology chapter, researchers 
should take advantage of the survivor cohorts and 
their respective data that have been compiled 
over the past decade. Much can be learned from 
the research and translational methodologies 
applied by those conducting analyses using the 
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childhood cancer survivor cohorts, leading to 
important, practice-altering, evidence about 
long-term effects.

It remains a challenge to demonstrate to 
payers that there is a benefit of providing can-
cer survivorship care so that services are both 
covered (for the patients) and reimbursed (for 
the provider). In addition to focusing on much 
needed patient-centered outcomes, research 
should address how some of these interven-
tions can also affect mortality (as has now been 
demonstrated in palliative care) as well as 
quality of life.

Cost of care has always been a concern and 
will become even more evident as the popula-
tions of cancer survivors increase. Defining qual-
ity outcomes in cancer survivorship care, 
including associated costs (patient, provider, and 
system levels) is needed. Further, while it is clear 
that the assessment and management of many of 
the long-term or late effects of cancer treatment 
have improved over the last decade, the mecha-
nisms for such problems have not been ade-
quately harnessed to be able to prevent or fully 
manage them. For example, does the identifica-
tion and active management of cardiovascular 
risk factors during cancer treatment and follow-
ing completion reduce the incidence, severity, 
and mortality of cardiovascular disease? What 
are the biobehavioral pathways related to 
improvements in distress or sleep in long-term 
cancer survivors and what effect do these under-
lying mechanisms have on various health 
outcomes?

The past decade has witnessed a revolution in 
regard to personalized or precision medicine, and 
in survivorship, there is growing interest in iden-
tifying the biological mechanisms for late- and 
long-term effects of treatment, and finding miti-
gating factors to reduce such effects. It will be 
exciting to see how this may shape up in the 
future of cancer survivorship.

While current research supports the role of 
increased physical activity or specific types of 
exercise, initiation of and adherence to these regi-
mens remain a major challenge especially for 
those who were not active prior to cancer diagno-
sis and treatment. It is time that new concepts and 

approaches that more precisely identify factors 
that can prospectively predict adoption, adher-
ence, and maintenance of many types of health 
behaviors in cancer survivors emerge. While the-
ories and concepts that are used to help explain 
initiation and maintenance of various health 
behaviors have been available for years (many 
have guided us for decades), there is a need for 
innovative ways of conceptualizing these health 
behaviors and how best to initiate and maintain 
them.

21.4  Policy

Access to health insurance and to health care 
remains an issue for cancer survivors. While 
the implementation of the Affordable Care Act 
(ACA) in the United States likely had benefi-
cial effects on this population, there is limited 
data to provide evidence in that regard. At this 
time, the future of the ACA is not clear; policy 
makers must continue to address the needs of 
this population in the years to come. It is criti-
cal that insurance designs take into account the 
long-term needs of cancer survivors, including 
the need for many long-term high-cost ser-
vices, often leading to financial burden for 
years following treatment. Health-care pay-
ment incentives must also align with the needs 
of cancer survivors, such that appropriate evi-
dence-based care is promoted and costs are 
saved by avoiding rendering testing and imag-
ing that has been shown noneffective. As mod-
els of care are being tested, it is always 
important to assess quality and value. Work 
challenges including the inability to return to 
work or remain at work across cancer types can 
trigger major financial burden for cancer survi-
vors and need to be better understood. Policy 
should focus on facilitating truly effective 
solutions that involve the cancer team, cancer 
survivors, and stakeholders from conventional 
and emerging workplaces.

Across the globe, efforts to improve the care 
for cancer survivors are variable. Many 
Scandinavian and Western European countries 
provide equitable care to all of their citizens, but 
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others in the developing world may not be access-
ing quality survivorship care. There must be 
greater attention on finding ways to reduce 
 disparities, based on race/ethnicity and socioeco-
nomic status in the United States and around the 
world. Greater emphasis on the older patient 
should be a priority as well, given the global 
“graying” and the longer and more functional 
lives individuals are currently living and are 
expected do so over the next few decades. 
Empowering communities, both patients and 
medical providers, and in particular, the under-
served, to improve the quality of care for cancer 
survivors in their local communities is essential. 
Political action to enhance health insurance cov-
erage or financial support for underserved popu-
lations and countries in order to improve access 
and costs of care must be seriously promoted 
across the globe.

21.5  Conclusions

It is rewarding to write this conclusion and take 
stock of the tremendous strides made in the area 
of cancer survivorship. There is now an increased 
understanding of the natural history of cancers 
and their trajectories, as well as the impact of 
psychosocial and physical late effects, impor-
tance of health promotion, and the challenges of 
health-care delivery. In the years to come, we 
hope that health-care professionals continue to 
learn more about the many health and other chal-
lenges cancer survivors confront and strive to 
provide them with high-quality care; that 
researchers continue to expand into new direc-
tions aiming to understand, prevent, and reduce 
suffering due to late effects; and that policy mak-
ers continue to promote equitable, affordable, 
and accessible care for all cancer survivors.
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