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Dialogues on Cancer Survivorship: A New Model of
International Cooperation

Kevin Stein, PhD1; and Vittorio Mattioli, MD2

The authors describe the rationale and background of the present supplement to Cancer intended to stimulate a dialogue among

researchers from Europe and North America regarding important issues faced by cancer survivors. Through jointly written articles

addressing various aspects of cancer survivorship, each manuscript reports on the similarities, disparities, and problems viewed from

the point of view of each author’s respective continent. The supplement is meant to create a springboard for increased collaboration

and aid in the development of a shared care model to improve the quality of cancer care, both during and after the completion of pri-

mary treatment. We hope that this effort may represent a new model of international cooperation, which is fruitful not only for the

field of scientific research but also for identifying and sharing new approaches to the care and management of cancer survivorship

issues, ultimately bringing improvements to quality of life of the growing population of cancer survivors. Cancer 2013;119(11

suppl):2083-5. VC 2013 American Cancer Society.

KEYWORDS: cancer survivorship; international cooperation.

The considerable progress in cancer care occurring over the past few decades in surgery, chemotherapy, radiother-
apy, and adjuvant therapies and our ever-growing knowledge base in all areas along the cancer research continuum
have undoubtedly led to greatly improved clinical outcomes. However, the growing number of individuals surviv-
ing cancer, and the facility with which modern technology allows us to communicate our thoughts, feelings, and
experiences, has also meant that we have stopped viewing cancer in a purely clinical sense and have begun to de-
velop an awareness of the human being behind the disease. More often than not, those who receive a diagnosis
of cancer now no longer ask themselves how long they have to live, but rather how well they can expect to live
from that moment onward. This shift in thinking from “cancer survival” to “cancer survivorship” has led to a no-
table increase in research on “life beyond cancer” in recent years.

This research has indicated that a significant percentage of cancer survivors experience negative physical, social, and
emotional effects as the result of their cancer and its treatment. Some of these effects may present initially or during or
shortly after treatment and linger in a persistent manner whereas others may develop months or even years after the com-
pletion of treatment (late effects). Regardless of their time of onset, these effects may negatively impact the quality of life
of cancer survivors. Yet despite the growing body of scientific literature on cancer survivorship, many questions remain
regarding how to assess, treat, and prevent survivorship-related problems. Indeed, the complex array of potential risks,
problems, and long-term effects cancer survivors face and the methods to control them are just beginning to be explored
and understood. Moreover, the degree to which these issues are becoming recognized varies greatly both across and within
international geographic regions. Some countries are quite advanced with respect to the awareness and management of
survivorship issues whereas others are just beginning to recognize and address the unique problems and concerns that can-
cer survivors face after the completion of their primary adjuvant treatment. Even in countries with more advanced
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approaches, there are few evidence-based recommenda-
tions for the management of cancer survivors, and experts
have not reached consensus on the structure, content, and
development of survivorship care guidelines. As a result,
there are still many differences among countries regarding
the research and practice in this field, which may be
explained, in part, by the specific social and cultural fac-
tors that influence and shape the unique survivorship care
scenarios for every country.

International differences in health care systems and
delivery are also notable. Many countries in Europe, such
as France, Italy, and the United Kingdom, offer free access
to public health care, whereas the United States does not,
potentially contributing to limitations in access to quality
cancer care for poorer individuals and those without
adequate health care coverage. However, compared with
European countries, the commitment of patient advocacy
is traditionally stronger in the United States, which has
led the way in promoting the application of research find-
ings into practice.

With increasing focus on the issues of long-term
cancer survivorship in clinical care, public policy, and
research initiatives, Europe and the United States are
trying to respond in an even better and more targeted
manner to this change in the health trajectory of
patients diagnosed with cancer, with the main objective
being to meet the needs of these individuals. In 2004,
the report produced by the President’s Cancer Panel fol-
lowing the first meeting of “Living Beyond Cancer: A
European Dialogue,” held in Lisbon, Portugal on May
27 to 28, 2003 represented the first attempt to create a
dialogue between the United States and Europe.1 The
Panel stated that “a key objective of the meeting was to
learn about health services and survivorship activities in
diverse European nations and health systems that might
benefit survivors in this country.”1 Building on this
effort, since 2008 a series of scientific meetings have
been sponsored by the Italian National Cancer Institutes
that have brought together European and American
cancer survivorship researchers to exchange ideas and
foster new collaborations. The most recent of these
meetings, the CME Course ESO (European School of
Oncology)-OECI (Organization of European Cancer
Institutes) International Symposium on Cancer Survi-
vorship “State of the Art of Cancer Survivorship
Research: Symptom Management, Psychosocial Care,
and Rehabilitation” held in Bari, Italy between April 26
and 28, 2012, included representatives from 12 Euro-
pean nations along with distinguished scientists from
Turkey and the United States.2 A notable outcome of

this meeting was the formation of the European Collab-
orative Group on Cancer Survivorship, which estab-
lished as its initial objective to develop and share a
cross-cultural plan of research, knowledge, comparison,
education, and dissemination of findings to face the
new challenges within the field of cancer survivorship.
Similar international collaborative efforts have begun to
emerge elsewhere as well, such as the Cancer and Pri-
mary Care Research International Network, which was
formed in 2008 to promote international cooperation
among the primary care and cancer researcher
communities.

This supplement to Cancer was born of a desire to
maintain the momentum initiated by the 2003 European
Panel as well as the subsequent international meetings and
collaborative groups, highlighting the potential differen-
ces and similarities that exist between American and Euro-
pean approaches to cancer survivorship issues and to
promote an exchange of information. We hoped that by
stimulating a dialogue among researchers from both sides
of the Atlantic ocean, through jointly written articles
addressing various aspects of cancer survivorship, with the
similarities, disparities, and problems viewed from the
point of view of each author’s respective continent, we
might create a springboard for increased collaboration
and the development of a shared care model to improve
the quality of cancer care. The task of getting authors on
different continents, in different time zones, and who of-
ten spoke different primary languages to write an article
together was indeed a challenge. However, these authors
rose to the occasion, exchanged information and ideas,
and produced articles that speak to both the similarities
and differences in these cancer survivorship issues as they
are approached from European and American perspec-
tives. We hope that this may represent a new model of
cooperation between the 2 sides of the Atlantic, which is
fruitful not only in the field of scientific research but also
in that of care, ultimately bringing improvements to the
growing population of cancer survivors. Of course, we
acknowledge that much survivorship research is being
conducted beyond Europe and the United States, specifi-
cally in Australia, Canada, and Asia, with emerging
research programs and efforts occurring in Africa, South
America, and the Middle East as well. Therefore, the cur-
rent effort represents just a stepping off point for interna-
tional dialogue and collaboration around the issues that
cancer survivors face irrespective of their locale. Indeed,
although this collection of articles may only scratch the
surface of a dialogue that is potentially immense, we hope
to have made a small step toward the ideal of international
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collaboration by presenting you, the reader, with material
that makes you think, reflect, and ultimately expand your
horizons.
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Foreword I: The European Perspective

John Dalli

More and more people survive cancer. Survival rates and quality of life after recovery have much improved over the last
decades due to developments in screening, diagnosis, and therapy. Increasingly, integrated cancer care systems should be
able to maintain an adequate quality of life for those individuals living with cancer or having recovered from their struggle
against this disease.

The European Commission has kept cancer high on its agenda for over 20 years. Together with the Member States
and stakeholders, the Commission supported many actions on cancer that I believe have made a difference for the millions
of Europeans living with cancer.

More recently, in 2009, the Commission launched the European Partnership for Action Against Cancer to help
Member States and other stakeholders in their efforts to tackle cancer. The Partnership is fostering the exchange of knowl-
edge and developing guidelines to support Member States in implementing comprehensive cancer plans by 2014. Such
plans, which are now in place in most nations within the European Union, should contribute toward reducing cancer inci-
dence in the European Union by 15% by 2020, reducing cancer mortality and improving the quality of life of patients
with cancer. Indeed, most national cancer plans include palliative care and psychooncologic services. I am therefore per-
suaded that activities under the Partnership will contribute further to taking such aspects forward in the future.

In the meantime, the Commission is keen to continue supporting projects in which survivorship issues, including
long-term side effects, are addressed. Through its Health Programme, the Commission has cofinanced a number of proj-
ects aimed at promoting comprehensive cancer care, including defining best practices in palliative care in Europe and fos-
tering Member States’ cooperation in the area of rehabilitation.

For more and more people, there is life during and after cancer, and this is why it is important to consider how best to
support “cancer survivors” in moving their lives forward, either in terms of health care or social or psychological support, or
in terms of reintegrating into active society. This publication presents a number of initiatives in this area enriched by experi-
ence from both sides of the Atlantic. I wish every success to such efforts that reinforce support for cancer survivors.
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Foreword II: The American Perspective

John R. Seffrin, PhD

Nearly 14 million people currently living in the United States have a history of cancer. That is a group that is larger than
the population of a number of European countries.

Indeed, we have a nation of cancer survivors in the United States, and it is a nation that is only growing. The number
of Americans with a history of cancer will swell to nearly 18 million during the next decade, thanks to an aging and grow-
ing population, and to the significant progress we are making against this disease.

We currently avert more than 400 deaths each and every day in the United States of patients who would
have been lost to cancer had death rates not begun to decline in the 1990s thanks to a number of different fac-
tors, such as a declining smoking prevalence and advances in treatment and early detection. That progress also
means that more people than ever before are living beyond cancer, making the health and well-being of these sur-
vivors an important concern.

At the American Cancer Society, we know that after treatment ends, the cancer experience does not. That is why we
are working tirelessly to understand and address the unique needs of the survivor population. And that is why we recently
released our first-ever Cancer Treatment and Survivorship Facts and Figures (cancer.org/Research/CancerFactsFigures/
CancerTreatmentSurvivorshipFactsFigures/index), a report produced in collaboration with the National Cancer Institute
to highlight the challenges and opportunities in serving cancer survivors.

We hope with this publication to help others understand the unique medical and psychosocial needs of survivors,
and that there are resources to assist patients, caregivers, and health care providers in navigating the various phases of can-
cer survivorship.

At the American Cancer Society, we devote considerable resources to survivorship and quality-of-life research
through avenues such as our Study of Cancer Survivors, which to my knowledge is one of the largest US cohorts
of cancer survivors.1,2 This nationwide, population-based research study focuses on quality of life among more
than 10,000 long-term adult survivors of cancer. We are also studying the side effects of cancer treatment, such
as pain, fatigue, or depression, and tracking trends in cancer symptoms and symptom management. And through
a collaboration with the George Washington University Cancer Institute, we are working through the National
Cancer Survivorship Resource Center (cancer.org/survivorshipcenter) to shape the future of cancer survivorship
care. That work is funded through a cooperative agreement with the US Centers for Disease Control and
Prevention.

We are making progress in our cancer survivorship work, and yet we still have far to go.
We know the United States is not alone in seeking to learn more about the unique challenges of cancer survivorship,

and we welcome this supplement to Cancer as an opportunity to further the dialogue on survivorship in our nation and
across Europe. We no doubt have much to learn from one another, both through this collaboration and ideally through
many others around the world in years to come.
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It is only by working together that we will be able to
create a world with less cancer and, as we like to say at the
American Cancer Society, more birthdays and that we
will help those who celebrate those birthdays live better
lives. Together, we will no doubt continue to turn what
was once hopeless into an experience that is today ever
more hopeful.
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Preface

Francesco de Lorenzo, MD1 and Pamela Haylock, PhD, RN, FAAN2

Cancer Survivorship: Europe—Inequalities and Actions
Francesco de Lorenzo, MD

In the European Union (EU), the burden of cancer has become so prominent in terms of social and economic implications
that it is now considered to be a significant element of European societies. In the EU, life expectancy at birth has increased
over the last several decades. However, disparities within the EU have also increased, and recent figures indicate that
although in some countries (mainly eastern European countries) life expectancy is approximately 70 years of age, in other
EU countries it is reaching or surpassing 80 years. A similar pattern has emerged with respect to cancer survival rates.
Indeed, there has been a dramatic improvement in 5-year survival for individuals diagnosed with cancer. The survival rate
(for all cancers combined) 5 years after a cancer diagnosis is now approximately 50%, but there are still notable differences
within regions or even countries; the 5-year cancer survival rate ranges from approximately 40% to nearly 60% across
European countries.

Disparities are evident in all epidemiological data: cancer prevalence rates (ie, all individuals who have had a previous
cancer history) are estimated to range from 1 to 5 per 100 in the various EU populations, and from 10 to 15 per 100 in the
elderly segment (those aged older than 60 years). These differences result in large variations in terms of patient needs, with
the social and economic impact of cancer varying considerably across European countries. However, cancer is a continen-
tal disease. Approximately 20% to 25% of people die of cancer and, directly or indirectly, nearly all families within the EU
are affected. Over the past several decades, even if the health systems have remained under the control of the individual
EU Member States, the interdependence of various elements of health care politics across the EU has increased. One of
the primary drivers of the EU’s actions on cancer has been the influence of patient advocacy organizations. The EU Coun-
cil’s conclusions on reducing the burden of cancer that were adopted in June 2008 are regarded as one of the most signifi-
cant achievements by patient organizations. Over the last few years, the EU Commission has recognized that cancer
treatment and care should be multidisciplinary, involving the cooperation of oncologic surgery, medical oncology, radia-
tion oncology, psychosocial support and, most importantly, rehabilitation and palliative care. Health care policymakers at
a national level have been invited to take into account the psychosocial needs of cancer patients and improve their quality
of life through support and palliative care, and also through rehabilitation measures aimed at facilitating an early return to
work. After improving joint collaboration strategies, EU Member States are now ready to recognize the supranational role
of the European Cancer Patient Coalition (ECPC) in cancer control. In this direction, considerable resources have been
invested to produce EU cancer statistics so as to support the calls by the ECPC for evidence-based policy change. To meet
cancer survivorship-related needs, the ECPC at the EU level and ECPC member organizations at the national level have
promoted initiatives and research projects aimed at developing an EU Survivorship Care Plan, which should provide a
benchmarking after the completion of primary treatment. Key priorities called for by the ECPC include the timing and
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content of follow-up, rehabilitation, raising awareness of
both short-term and long-term treatment-related effects,
health maintenance, information regarding legal protec-
tions, and psychosocial support services.

The first objective has been to evaluate the different
health conditions over time so that subgroups of cancer
patients with different rehabilitation needs also may
return to normal (or near-normal) life. In Italy, for exam-
ple, the Italian Federation of Volunteer-Based Cancer
Organizations (FAVO), with the collaboration of popula-
tion-based cancer registries and leading cancer institutes,
has performed a survey to describe the experiences of can-
cer patients after diagnosis to quantify cancer rehabilita-
tion needs. Historically, cancer registries have been the
primary source of cancer burden indicators, and they have
been shown to be able to collect relevant data at a popula-
tion level to examine rehabilitation services (civil invalid-
ity, home assistance, and supports) obtained by cancer
survivors. Another relevant example in this field is the
PROFILES (Patient Reported Outcomes Following Ini-
tial treatment and Long term Evaluation of Survivorship)
registry,1 which has demonstrated the importance of
rehabilitation programs in improving a patient’s return
to work after cancer treatment in long-term cancer
survivors.2

In keeping with the long-term assessment of cancer
survivors, another major goal for the survivorship care
plan is to establish a comprehensive care summary and
follow-up (to be discussed with patients) for those patients
completing primary treatment. To develop appropriate
recommendations, the ECPC has asked the European
Society for Medical Oncology to join and called on the
EU Commission to support this initiative. In Italy, the
Italian Federation of Volunteer-Based Cancer Organiza-
tions (FAVO) has developed a joined initiative involving
the Italian Association of Medical Oncology (AIOM), the
Italian Association of Oncological Radiotherapy (AIRO),
and the Italian Society of General Medicine (SIMG) to
formulate recommendations providing information on
long-term cancer-related and treatment-related effects, as
well as tertiary prevention.

Welfare and job protection benefits will need to play
a key role within cancer rehabilitation programs because
they are essential to improving the quality of life for cancer
survivors and to help them return to a normal life after
cancer treatment. A study commissioned by the European
Parliament’s Committee on Employment and Social
Affairs confirmed the need for patients to return to work
as soon as possible, and suggested that employers can play
a significant role with patient organizations. Italy’s most

influential governmental authorities have heeded requests
from cancer organizations for legislation that addresses
these issues, and as a result changes have been introduced
into existing legislation. For example, in the fields of wel-
fare and health care and public and private employment,
equal treatment for all cancer patients and communica-
tion/awareness campaigns, including specific programs to
be performed at the European national and local levels,
have been introduced.

The ECPC is committed to documenting, at the
European level, the results obtained by research studies at
a national level and to undertake joint projects to develop
policies to protect cancer survivors, with a special empha-
sis on issues of employment. The ECPC believes that
increased collaboration with partners in the United States,
including the American Cancer Society and the National
Cancer Institute, is necessary to ensure that the health
needs of cancer survivors are understood and policies are
drafted to support the cancer community in responding
to the health care needs of survivors. The ECPC would
welcome a joint summit in the European Parliament
between the US and the EU cancer communities so as to
develop an EU cancer survivorship plan to be proposed in
a European Parliament resolution.

Cancer Survivorship: The United States as
Leaders and Learners
Pamela J. Haylock, PhD, RN, FAAN

Anyone in the United States who has followed the pro-
gress of the survivorship movement must commend
Dr. de Lorenzo and his colleagues throughout Europe.
Our European colleagues have in many ways already sur-
passed the progress in the United States, which has at least
a 30-year history. Dr. de Lorenzo describes the strong col-
laborative efforts of governments, researchers, and clini-
cians throughout Europe, who in a relatively short time
span have launched a vibrant and creative survivorship
consortium.

Over nearly 3 decades, the United States has estab-
lished a leading role in a global survivorship movement.
Fitzhugh Mullan3 introduced the notion of cancer survi-
vorship in 1985, and the National Coalition of Cancer
Survivorship (NCCS) coined and defined the terms
“survivor” and “survivorship” the following year.4 The
NCCS charter defines “survivor” in this way: “From the
time of discovery and for the balance of life, an individual
diagnosed with cancer is a survivor.”4 Many if not most
grass roots and national advocacy groups, as well as the
National Cancer Institute’s Office of Cancer Survivorship
(OCS), use some rendition of that definition with slight
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variations, such as the OCS’s addition of family and care-
givers as survivors.5 Much of the work of advocacy groups,
from 1986 to present, concerns collective efforts to affect
public policy: advocating for increases in cancer research
funding and support for the National Cancer Institute.
Today, cancer-related advocacy initiatives continue to
focus on public policy and access to care, but advocacy
efforts also address the social, emotional, and financial
challenges associated with cancer treatment; both
short-term and long-term effects of the disease and its
treatment; and issues imposed on survivors by the unique
public/private, expensive, fragmented, and convoluted
American health care system.

The US survivorship movement was initiated and is
sustained by survivors who formed constituency groups
and associations as a collective voice for individuals, fami-
lies, and communities affected by cancer. More than a
decade elapsed between the incorporation of the NCCS,
its early public policy efforts, and the 1996 establishment
of the OCS, which was charged with enhancing the length
and quality of life of cancer survivors.5 Another decade
had passed when the US Congress asked for the review of
survivorship issues that resulted in the Institute of Medi-
cine report entitled From Cancer Patient to Cancer Survi-
vor: Lost in Transition,6 published in 2006. The American
survivorship movement now encompasses nearly 3 deca-
des of experiences, fits and starts, setbacks, disappoint-
ments, and of course moments of success and celebration.
As Hewitt et al note in the preface, “. . .there are times
when trends in medical science, health services research,
and public health awareness converge to forge a new real-
ization,” expressing optimism that that convergence is
finally occurring.6

Civil groups (the grass roots and other advocacy
groups) have been and continue to be critically important
in providing the face and voice of the US survivorship
movement. The tendency to form associations or societies
for a common action characterizes American culture,
noted nearly 2 centuries ago by de Tocqueville during his
10-month stay in America.7 American nurses were among
the first survivorship advocates to bring the concept to
colleagues outside the United States during the 2006
International Society of Nurses in Cancer Care conference
in Toronto, Ontario, Canada8 and the Federation of
European Cancer Societies’ European Cancer Conference
in Barcelona, Spain in 2007.9 What is considered by some
to be a watershed event occurred in 2008, with the first
“study day” on cancer survivorship in Bari, Italy, in which
some of the nation’s key leaders in cancer care opinion
were not only present but were active participants.10 They

reflected on the US experience, considered lessons
learned, and moved to advance survivorship in ways that
are consistent with governmental health initiatives, health
care and cancer care delivery systems, and perceived survi-
vor needs.10 Since that time, the cause of survivorship
throughout Europe continues to gain momentum, and in
many ways already surpasses the survivorship movement
in the United States.

Does the concept of survivorship translate from the
United States to languages and cultures of other nations
and populations? Interpretation and acceptance of the
term “cancer survivor” presents just 1 translation
dilemma. Although far from universally accepted, the
term “survivor” as used in the United States is an attempt
to reflect empowerment, control, and self-advocacy
among individuals affected by cancer, with the hope that
the use of terms and philosophies reflecting victimization
and hopelessness, including “victim,” “sufferer,” and even
“patient,” would diminish and someday disappear. Kahn
et al conducted a qualitative study in the United Kingdom
and found widespread rejection of the term, with its
implied high risk of death, the suggestion that survival
depends on personal characteristics, and assumption of an
unwanted advocacy role.11 Disputes around survivorship
language continue to take place in the United States as
they surely will throughout the world.

It is evident that American citizens, including cancer
survivors, want a holistic approach to care; a concentra-
tion on health, wellness, and the process of healing; and
self-actualization instead of the single-minded focus on
the treatment of an existing ailment.12-14 At the outset of
the American survivorship movement, survivors were
given not-so-subtle messages that they were lucky to be
alive, and should be grateful; complaints about anxiety,
fear, and real and anticipated short-term and long-term
effects of treatment fell mostly on deaf ears.14 Over time,
the length of survival became only 1 measure of success,
and our focus began to include the quality of the lives
saved.14 Survivors increasingly reported that learning to
live with posttreatment challenges is not good enough.15

Nevertheless, essential cornerstones of survivorship,16

namely knowledge, empowerment, control, and self-
advocacy, are often at odds with the basic tenants of the
paternalistic, physician-dominated US health care system,
an ongoing source of challenges to advancing cancer
survivorship.

In the United States, health remains a private mat-
ter, not a public responsibility. The United States stands
alone as the only country in the Western world that does
not guarantee each citizen a basic level of health insurance
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and access to health care services. The United States lacks
a national health policy and continues to focus on cure,
rather than prevention and the preservation of health. For
Americans, poverty, not race or ethnicity, is a major
determinant of who lives and who dies.17 Health care sys-
tem-generated dilemmas are at play throughout the cancer
trajectory, from cancer prevention, early detection,
treatment, and survivorship, centering around access to
providers with survivorship-related expertise and technol-
ogy, costs, and questions of who pays for what.

A contentious debate in the American cancer care
community involves the determination of which health
care disciplines and even subspecialties within each disci-
pline are now or should be prepared to accept roles in sur-
vivorship care planning and delivery (eg, oncology
specialists or primary care physicians? Oncology nurse
specialists or nurse case managers?).18 Responsibility and
accountability have yet to be designated.18 Limited num-
bers of physicians, nurses, social workers, nutritionists,
and financial counselors with expertise in issues of survi-
vorship are available for the growing population of survi-
vors; workforce issues are of major concern.19 Private and
public payer sources extend limited payment for cancer
survivorship services provided by most disciplines, services
that require expert knowledge and substantial commit-
ments of time.

Getting to accessible and quality survivorship care in

America mandates drastic and creative revisions to the sta-

tus quo. Rose et al highlighted 6 objectives for a 21st cen-

tury system: safe, effective, patient-centered, timely,

efficient, and equitable.20 To accomplish this, basic philo-

sophical and cultural shifts must occur in the United

States, and in the design and delivery of health care and

cancer care. The Institute of Medicine report19 on oncol-

ogy workforce issues similarly highlighted the need for

cultural changes in health care delivery systems. These

changes must include21:

� Change the medical (illness) model to a transdiscipli-

nary and holistic (healthiness) model;
� Adapt the definition of “survivor” to guide cancer care

delivery to patients, survivors, family, and caregivers
from the moment of diagnosis through the remainder
of life;
� Reconsider the traditional role of physicians as gate-

keepers to health care and survivor care services;
� Look outside the current and traditional roles of health

care professions to allow all health care providers to

practice at their highest levels of competency and scopes

of practice;

� Adapt professional education for health care providers
accordingly;
� Devise and define community-based, holistically

designed service delivery models that include nontradi-
tional providers; and
� Collaboration with nononcology providers to offer

needed services.

Some of these elements are already in place within
European models of health care, thereby giving interna-
tional survivorship advocates, and survivors themselves,
significant advantages. Crafting and implementing mod-
els that reflect these elements require tremendous political
will, multidisciplinary collaboration and cooperation, the
ongoing commitment of advocates and survivors, cour-
age, and imagination.

The goal is simple. Survivorship care planning and
delivery is an expected part of cancer care, regardless of a
survivor’s ability to pay, provider specialty, or practice set-
ting. The challenge is getting there. It is time we learn
from our European colleagues.
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Cancer Survivorship Research in Europe and the United
States: Where Have We Been, Where Are We Going, and

What Can We Learn From Each Other?
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PHD5; Adam Glaser, DM6,7; Vittorio Mattioli, MD8; and Sophie D. Fosså, MD, PhD3,4

The growing number of cancer survivors worldwide has led to of the emergence of diverse survivorship movements in the United States

and Europe. Understanding the evolution of cancer survivorship within the context of different political and health care systems is impor-

tant for identifying the future steps that need to be taken and collaborations needed to promote research among and enhance the care of

those living after cancer. The authors first review the history of survivorship internationally and important related events in both the United

States and Europe. Lessons learned from survivorship research are then broadly discussed, followed by examination of the infrastructure

needed to sustain and advance this work, including platforms for research, assessment tools, and vehicles for the dissemination of findings.
Future perspectives concern the identification of collaborative opportunities for investigators in Europe and the United States to acceler-

ate the pace of survivorship science going forward. Cancer 2013;119(11 suppl):2094-108. VC 2013 American Cancer Society.
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INTRODUCTION
The dawning of the new millennium ushered in a new era for cancer control globally, one heralded by the rise of interest
in the health, functioning, and psychosocial well-being of those living through and beyond a cancer diagnosis. The “cancer
survivorship” movement started in the United States and is increasingly being championed in diverse countries across
Europe. However, to date, survivorship research has occurred in a fragmented fashion with the need for international ven-
tures only now being recognized. In this article, we: 1) review and compare the evolution of the field of cancer survivorship
research in the United States and in Europe, with illustrative examples; 2) discuss the knowledge generated from this work
and the new directions this science is taking; and 3) identify resources needed to advance this science. We also highlight
areas where future international collaborations will serve to accelerate the pace of translation from research findings to
improvements in care of the growing population of cancer survivors.
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Evolution of a Field

Forty years ago, the survival rates for all cancers combined
were low.1,2 Relatively few effective treatment options were
available; of those that were, many had serious side effects.
Because of advances in recent decades in early detection,
effective therapies, and supportive care, 5-year survival rates
have increased to 50% or more in adults with a history of
cancer in the United States and in many European coun-
tries,3 and there are growing numbers of people living with
and beyond a diagnosis of cancer.4,5 In the United States
and Europe, the greatest improvements in survival were
seen for childhood cancers and malignancies of young
adults (eg, Hodgkin’s lymphoma, testicular cancer).6

These advances have led us to begin to ask important
questions: What are the persistent problems and late effects
in individuals who have survived their cancer? Which survi-
vors are at particular risk for developing late effects? What is
the impact of a history of cancer on individuals’ careers,
families, and wider society? How can late and long-term
effects be cost-effectively prevented, detected, and managed?

Evolution of Survivorship Science in the United
States

Progress made in cancer prevention and control in the
United States is often dated from the signing of the
National Cancer Act on December 23, 1971 (Fig. 1).
However, the launch of the survivorship movement in the
United States is generally linked to 2 events: a 1985 publi-
cation in the New England Journal of Medicine by a young
physician, Dr. Fitzhugh Mullan, describing his journey
with cancer, which he labeled as the “Seasons of
Survival,”7 and the creation a year later of the National
Coalition for Cancer Survivorship (NCCS). At the first
meeting of the NCCS in October 1986 in Albuquerque,
New Mexico, Mullan and the two dozen founding mem-
bers proposed a new definition for “cancer survivor.” Up
to that time, the term “cancer survivor” was deemed by
the medical community to refer to someone who had
remained disease-free for a minimum of 5 years.
NCCS members reasoned that cancer patients could
not wait 5 years to make decisions about outcomes

Figure 1. Timeline of important events in the evolution of the field of cancer survivorship.
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that would be affected by specific treatment choices
(eg, fertility preservation, receiving a drug that could
alter lung capacity or risk for peripheral neuropathy).
They proposed that a person should be considered a
survivor from the time of diagnosis onward. The re-
vised definition was designed to provide hope and,
importantly, to change the medical dialogue such that
cancer treatment decisions would be made predicated
on a patient’s preferences and desires regarding life af-
ter cancer. Although many treated for cancer do not
refer to or think of themselves as survivors,8 this lan-
guage has taken hold broadly in the United States. It
also launched a cascade of activities promoting atten-
tion to the unique needs of cancer survivors.

One of the most compelling rationales for cancer
survivorship research, namely, the sheer growth in num-
bers of those living through and beyond cancer in the
United States,4 has been documented by the Surveillance,
Epidemiology, and End Results (SEER) cancer registries
(Fig. 2). The SEER registries, which were established by

the National Cancer Act and currently cover approxi-
mately 28% of the US population (http://seer.cancer.gov/
about/factsheets/SEER_brochure.pdf), provide a unique
resource for quantifying the growing prevalent population
of cancer survivors because they track survival through the
balance of life for all cases reported. As of 2012, there
were an estimated 13.7 million cancer survivors in the
United States alone,9 representing approximately 4% of
the population.10

Several other key achievements in policy and
research support have contributed to the growth of the
field of cancer survivorship in the United States. The
Office of Cancer Survivorship (OCS) at the National
Cancer Institute (NCI) was established in 1996 to cham-
pion and direct research to identify and address the chal-
lenges faced by those living long-term after cancer. The
American Cancer Society (ACS), established in 1913,
funds research in cancer survivorship, and made a major
commitment in 2000 to support survivorship science
with the initiation of the Study of Cancer Survivors, a

Figure 1. Continued.
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large population-based longitudinal study of quality of
life.11 Part of the mission statement of the ACS is to di-
minish suffering from cancer.

In addition, the President’s Cancer Panel, also estab-
lished by the National Cancer Act, was tasked with moni-
toring the progress of the National Cancer Plan. The
steady increase in the number of survivors and the lack of
information about their health status and needs became
the topic of the annual report of the President’s Cancer
Panel in 2003 to 2004.12 This report, and 4 additional
national reports on the challenges to understanding and
addressing the care of pediatric13 and adult cancer survi-
vors,14-16 brought national visibility to cancer survivor-
ship research. These reports state that cancer survivorship
needs to be addressed as a unique place on the cancer con-
trol continuum.

Attention to cancer survivors’ health and needs in
the United States has further benefited from a rich history
of patient advocacy and public visibility around cancer.
The informed consent movement in the late 1960s pro-
moted attention to the rights of patients regarding infor-
mation about the nature of their illness, and also their role
in treatment decision-making. To be truly “informed,” a
patient needs to understand the consequences of choices
in care. Since the late 1970s, a number of high-profile fig-
ures have acknowledged their status as cancer survivors
(eg, Betty Ford, wife of President Ford in 1976, and Lance
Armstrong, whose visibility and foundation have had
worldwide impact). These disclosures, along with a grow-
ing advocacy movement, helped lower cancer-related
stigma in the United States and prompted a level of public

dialogue about this disease. One measure of the impact these
conversations have had is that when someone dies of cancer
in the United States today, obituaries in major city newspa-
pers now cite the cause of death as such, often indicating the
specific type of cancer, instead of using the euphemism “died
of a lingering illness.” In the absence of these types of public
disclosures and dialogues, cancer still continues to be stigma-
tized in other countries around the world.

The growing visibility of cancer survivors in the
United States also led to the creation of a number of
organizations championing the research and care of spe-
cific populations of cancer survivors, with breast cancer
advocates leading the way in the early 1990s, but who
were quickly followed by organizations for diversity of
cancer sites such as leukemia, colorectal cancer, prostate
cancer, bladder cancer, pancreatic cancer, and so forth.
Consumer advocacy was a driver behind the creation of
the OCS at the NCI; it has also, at least in the past, func-
tioned to increase federal spending on cancer.17

There is wide variability in health care receipt and
coverage by region, state, and health insurance type in the
United States. Across the United States, cancer treatment
and posttreatment follow-up care are poorly coordinated
across multiple providers, settings, and payers. In particu-
lar, posttreatment cancer care lacks clear delineation of
responsibility among providers, guidance for appropriate
tests and treatments, and adequate reimbursement for all
aspects of comprehensive care. This is true even for older
adult survivors (aged 65 years and older) who are eligible
for federally run Medicare health care coverage and pro-
grams. As a result, there was an initial dearth of attention

Figure 2. Estimated number of cancer survivors in the United States from 1975 to 2012. Estimations and modeling provided by
Angela Mariotto, PhD, based on: Mariotto AB, Yabroff KR, Shao Y, Feuer EJ, Brown ML. Projections of the cost of cancer care in
the United States: 2010–2020. J Natl Cancer Inst. 2011 Jan 19;103(2):117–28. Epub 2011 Jan 12.
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paid to the needs of posttreatment cancer survivors.15 The
well-documented limitations of the US health care system
present challenges moving forward not only for understand-
ing the multilevel problems experienced by those surviving
cancer, but also for systematic implementation of clinical
practice changes based on emerging research findings.

Another challenge to understanding and advancing
health after cancer in the United States relates to limita-
tions around cancer control plans. Individual state cancer
plans, supported by the Centers for Disease Control and
Prevention (CDC), have been in place since 1998.18

However, the inclusion of goals addressing cancer survi-
vorship issues only occurred in the past decade, and only
about a third of state plans in 2009 included survivorship
sections or chapters (Irene Prabhu Das, NCI, personal
communication, April 30, 2012). Furthermore, recom-
mendations in cancer control plans related to survivorship
are often unfunded or underfunded mandates addressed
only to the extent annual state level budgets permit. Thus,
although the United States has in the past decade seen a
rapid increase in the attention to cancer survivors and sur-
vivorship research and practice, the ability to act on this
knowledge is at times stymied by the lack of a uniform
delivery system within which to test and implement
changes designed to enhance the quality of life and length
of survival of all of those diagnosed with cancer.

Evolution of Survivorship Science in Europe

Europe is a complex grouping of 50 countries (including
Kazakhstan, in addition to the 49 listed here: http://euro-
pa.eu/about-eu/countries/index_en.htm) with more than
700 million inhabitants; marked cultural, economic, and
societal variations; and significant variation in the models
and levels of health and social welfare provision. Not sur-
prisingly, the field of cancer survivorship research has fol-
lowed a somewhat different trajectory in Europe. In
contrast to the United States, in Europe, the term “cancer
survivor” is used less often by individuals with a cancer di-
agnosis.19,20 In the European medical literature, this term
is typically applied to cancer patients surviving tumor-free
at least 5 years after their diagnosis, as described in the
President’s Cancer Panel Report Living Beyond Cancer: a
European Dialogue.19 This distinction is reflected in the
focus on late and long-term effects in European survivor-
ship studies.

National cancer registries have existed in the Nordic
countries for 60 to 70 years (since 1943 in Denmark, since
1951 in Norway, since 1952 in Finland, since 1955 in Ice-
land, and since 1958 in Sweden) and the Netherlands for
more than 20 years (Fig. 1). In other countries (for exam-

ple, Germany and the United Kingdom) regional cancer
registries provide epidemiological data on cancer inci-
dence and mortality. The establishment of both the Inter-
national Agency for Research on Cancer (IARC) in 1965
and of the EUROpean CAncer REgistry (EUROCARE)
in 1989 represented 2 important steps to generate pan-
European data on cancer incidence, mortality, and 5-year
prevalence (ie, those surviving at least 5 years after cancer
diagnosis). However, the level of national coverage by
such regional registries varies widely.21 In 2002, the preva-
lence of cancer survivors was estimated by a statistical
model to be 2% of the total population in Europe,22

which represents an increase from 1% in the figures pub-
lished for 1990 by IARC.23

Although Europe lacks organizations specifically
devoted to cancer survivorship comparable to those which
have evolved in the United States, certain pan-European
organizations representing different segments of cancer
care have promoted the field of survivorship science; of
note, many of these were established during the last dec-
ade (Fig. 1). Among these are the European Cancer
Patient Coalition which represents the interests of all can-
cer patient groups, and the European Cancer League, an
umbrella organization representing the majority of the
national cancer organizations in Europe. A major policy
achievement in Europe was the publication of
“Communication on Action Against Cancer: European
Partnership” in 2009, which highlighted several areas for
improvement of cancer care in Europe, including a need
for stronger collaboration within the European Union
(EU) in cancer survivorship.24 Specifically, the report
emphasized the need for identification and dissemination
of evidence based practices to reduce the inequalities
across the continent. Provision of comparable data on
incidence, mortality and prevalence was mentioned ex-
plicitly. The European Commission also launched in
2009 The European Partnership for Action Against Can-
cer (EPAAC) with the aim, under a common platform, to
unify cancer burden indicators (incidence, mortality, sur-
vival, and prevalence) provided by existing European data
collection activities. The Commission also urged all mem-
ber states to publish a cancer care plan by the end of 2013.
National cancer plans have subsequently been published
by 24 of 27 EU member states at the time of this publica-
tion (www.epaac.eu/national-cancer-plans). Most of these
care plans deal with prevention, diagnosis, and treatment
of cancer. The topic of cancer survivorship appears in
approximately half of these plans, under sections referring
to survivorship, rehabilitation, supportive and palliative
care (beyond end-of-life care), and after-care.
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In most European countries, treatment for cancer is
free of charge for the individual patient, but the availabil-
ity of novel drugs and application of new technologic
advances differs. There are also considerable variations
among countries regarding the structure of follow-up care
for cancer patients after they have discontinued their can-
cer treatment. Follow-up care generally falls under the
responsibility of medical specialists or family physicians,
who often have limited knowledge of long-term follow-
up and late complications, which renders systematic med-
ical surveillance of long-term effects difficult.

Looked upon broadly, the concept of cancer survi-
vorship does not seem to have had either a broad or uni-
form impact on the philosophy or aims of various
stakeholders in European contemporary oncology and
policy. The one exception to this has been in England,
which formally launched a National Cancer Survivorship
Initiative in September 2008. This latter is currently
poised not only to transform medical care for those after
treatment for cancer, but also to test models for the most
effective and cost-efficient way to provide this care.25

Across other parts of Europe, some relevant efforts for sur-
vivorship research and care, such as providing reliable
prevalence data or providing information of after-care
such as rehabilitation, are noticeable nevertheless. During
the last 5 years, both ESMO (European Society for Medi-
cal Oncology) and ESTRO (European Society for Thera-
peutic Radiology and Oncology) have included within
their annual conferences organized sessions devoted to
cancer survivorship. During the ECCO (European Can-
Cer Organization)-ESMO conference in September
2011, medical specialists and representatives from Euro-
pean cancer advocacies, outlined cancer survivors’ needs,
including the need for attention to their continued partic-
ipation in the work force. To the best of our knowledge,
the first European conference solely addressing cancer sur-
vivorship (European Symposium on Late Complications
after Childhood Cancer [ESLCCC]) was held in 2007
and now occurs in alternate years. These efforts notwith-
standing, the large and increasing number of European
cancer survivors and their expected national health burden
in the years to come are not sufficiently reflected in the
present aims of European efforts to improve cancer care.

Cancer survivorship research in Europe has so far
largely been restricted to specified malignancies (childhood
cancer, breast cancer, testicular cancer, Hodgkin’s lym-
phoma) and conducted by a subset of medical specialists
(mostly oncologists and pediatricians) and epidemiologists
using existing databases and surveys.26,27 Most of these
efforts have depended on time-limited grants. With a few

exceptions, research and activities within the field of cancer
survivorship have been hampered by the limited involve-
ment of politicians and health care administrators on the
national and the European levels. In the last 2 years, ESMO,
the EORTC (European Organization for Research and
Treatment of Cancer), and SIOPE (European Society of Pe-
diatric Oncology) presented key issues in cancer survivorship
to the European Parliament with the aim to attract Euro-
pean politicians’ attention. So far, it seems that research and
care in cancer survivorship has not attracted the attention of
European health care researchers and decision-makers.

A principal challenge to survivorship research in
Europe is the limited access to funding, both in terms of
financial support and time restrictions. Some improve-
ment has been observed during recent years in some coun-
tries, including the establishment of academic positions
within the fields of cancer survivorship (eg, in Denmark,
Norway, the Netherlands, and the United Kingdom) and
government financial support of voluntary organizations’
survivorship projects. A 5-year EU grant, funded by the
7th Framework Program of the European Commission
and awarded in 2010 to the PanCare Childhood and Ado-
lescent Cancer Survivor Care and Follow-up Studies
(PanCareSurFup) project, indicates an awakening under-
standing of the importance of cancer survivorship
research. A consortium of 16 institutions, PanCare-
SurFup will carry out research studies into the late effects
of treatment for cancer, identify a virtual cohort of child-
hood cancer survivors for future studies, establish guide-
lines for follow-up, disseminate the results, and provide
training and workshops for stakeholders. The overall goal
of this project is to give health care providers the informa-
tion they need to improve the long-term health of every
European childhood cancer survivor.

In an effort to illustrate differences within Europe
that affect cancer survivorship interest, we have summar-
ized the nature of the cancer registry, care delivery, and in-
country governmental activities for 3 countries familiar to
the authors: Norway, the United Kingdom, and Italy
(Table 1). Although all 3 of these nations have strong
registry systems and national health programs, there is
considerable variability in national attention to cancer
survivorship. Whereas Norway has for a number of years
drawn attention to the need for long-term follow-up for
some cancer survivors (the current national guidelines for
breast, prostate, and testicular cancer and Hodgkin’s lym-
phoma contain recommendations for long-term follow-
up), England’s National Cancer Survivor Initiative is a rel-
atively new but unique and comprehensive effort to
advance survivorship research and care nationwide. Both
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Norway (National Resource Center for Studies after
Treatment of Cancer Center, established in 2005) and
Italy (National Multisite Research Program on Cancer
Survivors, launched in 2008)28 invested in research infra-
structures to study cancer survivors.

Comparison of the Evolution of Survivorship
Research in the United States and Europe

The number of publications dealing with cancer survivor-
ship research has grown dramatically in both the United
States and Europe (Fig. 3). The emerging interest in long-
term cancer survivors has paralleled their growing num-
bers on both sides of the Atlantic.1,29 Survivorship science
has become more sophisticated over time. Studies con-
ducted in the 1970s and early 1980s focused on trends in
overall survival and development of second malignancies.
Subsequently, research into the broader aspects of cancer
survivorship was greatly stimulated in both the United
States and Europe by the dramatic progress in treating pe-
diatric cancers and resulting concerns about the long-term
consequences of cancer treatments (for example, Rowland

et al30). Later studies in the 2000s focused on the inci-
dence and prevalence of persistent and late-onset adverse
effects, including psychosocial problems,31,32 and inter-
ventions to treat these.33 More recent studies published
since 2010 examine the markers and mechanisms of risk
for poor outcomes and the cost-effectiveness of current
health care provision for reducing preventable morbidity
and mortality among long-term survivors.34-36 Challenges
encountered on both sides of the Atlantic in providing
quality health care to a growing population of cancer sur-
vivors in the context of shrinking resources are a driving
force behind current and emerging research. Furthermore,
the lack of attention to and funding for recommendations
related to survivorship in cancer control plans in both the
United States and Europe needs to be addressed. Failure
to attend to the major recommendations made by entities
in the United States and Europe will result in an inability
to appropriately support and care for the growing popula-
tion of survivors globally.

Whereas the volume and pace of cancer survivorship
research has accelerated rapidly in the past several years,

TABLE 1. Characteristics of the United Kingdom, Norway, and Italy

Cancer Statistics Health Care System Key Achievements in Policy and Research Support

United

Kingdom

� Population-based cancer statis-

tics are available through 11

cancer registries, each cover-

ing populations of between

approximately 1.65 million and

13.8 million people (http://

www.ukacr.org/registration-

organisation)

� Health care is largely provided

free of charge by the welfare

state, through the National

Health Service (NHS), at the

time and point of need

� Cancer follow-up care occurs in

hospital, community, or primary

care settings. The duration and

intensity of hospital follow-up

has been inconsistent and vari-

able and not always robustly

evidence-based

� The Government’s Cancer Reform Strategy identified key

priorities, including the need for a greater focus on survivor-

ship (2007)

� The National Cancer Survivor Initiative (2010) was estab-

lished to enhance cancer survivor care, and promote epide-

miologic health services research in cancer survivorship

� Improving Outcomes: A Strategy for Cancer (http://

www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/

documents/digitalasset/dh_123394.pdf) highlighted the

national commitment to enhancing care for survivors (2011)

� The Department of Health committed significant recourses

to cancer data collection through the National Cancer Intelli-

gence Network (2011) and the National Patient Reported

Outcome Programme (2012-2015)

Norway � National registry with 100%

coverage provides cancer inci-

dence, mortality and preva-

lence in the population (5

million)

� Survivors can be linked to other

databases (eg, the National

Birth registry) through a unique

personal identification number

� Cancer treatment and follow-up

are free after the patient has

paid annual expenses compa-

rable to $625

� Cancer follow-up is viewed as a

shared responsibility between

specialists and family doctors,

with care shifting more to family

doctors as years elapse since

treatment

� The National Cancer Plan (NCP) identified palliation (1997)

and awareness of late effects after and rehabilitation after

cancer treatment (2004)

� The National Resource for Studies after Treatment of Cancer

established to promote research, training, and knowledge

dissemination (2005)

� The Directorate of Health expert group (2010) outlined phys-

ical and psychosocial needs of cancer survivors and pro-

posed solutions to meet these needs

Italy � 29 cancer registries (ICR) that

cover <50% of Italy’s popula-

tion report incidence, mortality

and survival

� There are also 3 diagnosis-spe-

cific registries and 2 regional

childhood registries

� Cancer treatment and follow-up

is free and includes necessary

long-term follow-up

� The Italian National Cancer Plan (2010-2013) aims to

improve cancer follow-up and improve compliance with

cancer registries

� National Multisite Research Program on Cancer Survivors

funded to investigate the physical, psychological, and social

sequelae of adult long-term cancer survivors; to identify the

potential actions to prevent cancer sequelae; and to de-

velop a rehabilitation plan to meet Italian cancers survivors’

needs
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this effect has been more pronounced in the United States
than in Europe (Fig. 3). Three key reasons may account
for this difference. First, the 5-year survival rates for sev-
eral European nations are still< 50% (Fig. 4).3 In these
countries, focusing research on enhancing survival rather
than on survivorship outcomes is a reasonable priority,
while recognizing, nevertheless, that quantity of life and
quality of life are both valued survivorship outcomes.
Although the overall 5-year relative cancer survival is
higher in the United States than in several European
countries, the United States demonstrates poorer overall
health than most European nations according to most
World Health Organization (WHO) indicators.37 Survi-
vorship researchers and clinicians in Europe and the
United States are keenly aware that increasing length of
survival must be weighed thoughtfully against the human
cost of such efforts.38,39 Second, historically, most Euro-
pean nations have not provided sufficient funding resour-
ces for long-term survivorship research.40 In contrast, the
United States has benefited from strong congressional
support for government-lead investment in cancer
research, including survivorship science. The recent high

profile of cancer survivorship in English national health
policy and charity activities, with significant service
improvement initiatives being centrally and locally com-
missioned, has not been mirrored by an equal investment
in cancer survivorship research despite identification of
the need for a systematic comprehensive research pro-
gram.41 Finally, due to the greater stigma of cancer in
some European countries relative to the United States,
there has been less public discourse around, and hence
more limited political attention paid to, cancer survivor
issues in some European nations.19

Lessons From Survivorship Research

A number of key lessons have been learned with consider-
able consistency on both sides of the Atlantic. First, most
cancer survivors do well after treatment; they manifest re-
markable resilience.42 However, it is also clear that there
are few cancer therapies without any adverse effects. A sec-
ond important finding is that cancer has the potential to
affect every aspect of an individual’s life: physical, psycho-
logical, social, economic, and existential or spiritual.43

Third, as survivors are followed for longer periods, the

Figure 3. Citations related to cancer survivorship science are shown. The data are based on search in SciVerse Scopus database
(www.scopus.com/home.url), the largest abstract and citation database, which covers 17,500 peer-reviewed journals (www.info.-
sciverse.com/scopus). Citations include articles, review articles, conference papers, letters, notes, editorials, and short surveys
from 1971 through 2011. The search for “cancer 1 survivor*” includes all citations with “cancer” and “survivor,” “survivors,”
“survivor’s,” “survivors’,” or “survivorship” in the title or abstract, whereas the search for “cancer 1 survivorship” includes only
citations that specifically use the word “survivorship.” Europe was defined by the 27 countries in the European Union.
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emergence of late effects (eg, second cancers, cardiac fail-
ure), sometimes years after discontinuation of cancer
treatment, is often unexpected and has major impact on
survivors’ lives.44 Fourth, cancer survivors need risk-
adapted follow-up care that reflects individual challenges,
related to the type and treatment of their cancer and their
specific other medical and psychosocial needs.45,46

Taken as a whole, the research conducted in Europe
and the United States highlights a number of gap areas in
our knowledge base. It is unclear who may be at risk for
what types of chronic or late-occurring effects of cancer
and its treatment. Although some survivors experience
few problems, others with similar disease and treatment
may have many. More basic research is required to under-
stand the mechanisms behind and the etiology of the
observed long-term effects. Furthermore, limited inter-
ventions exist to address many of these effects (eg, chronic
fatigue, sexual dysfunction, memory problems). Teasing
apart what health problems may be secondary to cancer,
exacerbated by the diagnosis and treatment, the result of
underlying genetic predisposition, a function of environ-
ment or lifestyle, and/or simply an effect of aging remains
a challenge. Because most survivorship research has
included tumor-free and/or still young individuals, future
studies have to deal with the problems of those living with
some form of chronic treatment (eg, hormonal treatment

in breast or prostate cancer) and elderly long-term cancer
survivors. Finally, greater appreciation is also needed
regarding what medical care should be delivered, by
whom, when, and to which survivors. Future research
should provide the evidence base for models of care for
treating the growing population of cancer survivors, given
a shrinking oncology workforce47 and including evidence
for risk categorization. Furthermore, specific guidance is
needed regarding surveillance for late and long-term
effects and interventions to address future health status
once cancer therapy ends.

Infrastructure for Survivorship Research
Platforms for Research

A vital barrier to studying survivors is access to this popu-
lation as a whole and, importantly, detailed information
on the treatments they may have received as part of their
care. Some research documenting the long-term and late
effects of cancer among survivors in both the United
States and Europe is drawn from data from registries ver-
sus patient-contact studies; however, an increasing diver-
sity of platforms (eg, surveys, epidemiological cohorts,
and data linkages) is rapidly emerging within which to
conduct survivorship research. Cancer registries are an im-
portant primary source for research on survival and persis-
tent and long-term effects after cancer and were the basis

Figure 4. The 5-year relative survival of all malignancies diagnosed from 2000 to 2002, are shown stratified by sex. Data source:
Verdecchia et al.3 Relative survival was calculated as the ratio of absolute survival of patients with cancer to the expected sur-
vival of a group of people of the corresponding sex and age in the general population. Registry quality and coverage varied by
country; see Verdecchia et al.3 for data quality metrics.
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for the earliest studies on second malignancies (www.e-
paac.eu/cancer-data-and-information). However, these
registries historically do not contain reliable data on fol-
low-up experiences. In particular, patient-reported out-
comes (PROs), detailed treatment history (eg, specific
chemotherapeutic agents and doses received), which can
be important predictors of late effects, and comorbidities
are not systematically collected in these registries. Regis-
tries can also be used as a sampling frame for recruitment
to studies intended to contact survivors for further assess-
ment, but registry-based recruitment presents challenges
in terms of the delays for populating the registry with can-
cer cases, incomplete or inaccurate contact information
for survivors, and nonresponse to recruitment and survey
efforts.48 Despite this, progress is being made, and some
registries have shown that PROs can be successfully linked
to population-based registries (www.profilesregistry.nl).49

Moreover, whereas many registries have the capacity to
capture second malignancies,50 few are capable of tracking
recurrent or progressive disease. In certain countries, such
as in Nordic countries, some of these shortcomings are
overcome by linkages to other population-based registries,
such as national birth registries or registries on education,
income, sick leave, disability pensions, hospitalizations,
and use of medications. The Nordic countries and the
United Kingdom, with national health care systems and
registries that serve almost 100% of cancer patients, have
a unique advantage in conducting population-based survi-
vorship studies because the health and resource utilization
of their populations can be tracked. The use of a unique
identification number for every citizen in Nordic coun-
tries enables researchers to approach cancer survivors even
decades after a diagnosis to assess self-reported persisting
or late-occurring effects of cancer and its treatment. Sur-
veys among these individuals, especially when coupled
with the collection of biological material and physical ex-
amination of survivors, can provide the opportunity to
examine etiological mechanisms underlying the incidence
of late effects among well-documented groups of survi-
vors.27,34 There are 2 systems in the United Kingdom and
the Netherlands in which patient-reported outcomes are
integrated on a routine basis with cancer registry data: the
ePOCS system51 and the PROFILES registry.52 The latter
also disseminates cancer survivorship data free of charge
for academic use (www.profilesregistry.nl). Across all
registries, researchers must be aware of the variable quality
of the data ascertained.

Access to these types of platforms is more limited in
the United States where there are multiple health care
delivery and payer systems and limited communication

among these groups. The one exception is for survivors
over the age of 65 years, the age at which US citizens can
enter the government Medicare system. In recent years,
linkages between the Medicare and the SEER cancer regis-
try systems make it possible to examine health care utiliza-
tion of the large population of older cancer survivors.53

However, complete records of cancer treatments are not
available from SEER, and as noted earlier, SEER covers
only 28% of the US population. This is a significant limi-
tation for investigators who wish to identify treatment
exposures that may be associated with specific types and
severity of cancer-related symptoms or conditions. In
addition, because there is usually limited information on
the health status and behaviors of survivors prior to diag-
nosis, ascertaining what may be cancer-related effects ver-
sus problems or conditions with another etiology is
difficult to assess. In an effort to address this challenge and
to better understand the relationship between patterns of
care and survivorship outcomes, the NCI created the
Health Maintenance Organization Cancer Research Net-
work (http://crn.cancer.gov/about/CRN_fact_sheet.pdf).
A consortium of 14 health care delivery systems, covering
almost 11 million US individuals, the Cancer Research
Network has the potential to examine such questions as
what the impact of different types of service use may have
on survivors’ health outcomes, how cancer in one member
may affect health care status and utilization by other fam-
ily members, and whether patient navigator programs can
reduce illness-associated morbidity; these are questions
some of their European counterparts are already able to
answer for their own populations.

Other complementary platforms for survivorship
research used by US investigators include national health
surveys54 and data from large, prospective epidemiologic
cohorts. Examples of these include the National Health
Interview Survey (NHIS) an annual in-person, popula-
tion-based survey of noninstitutionalized household
members,55 and the Nurses’ Health Study, a large, longi-
tudinal cohort study of the health and well-being of these
professionals over their life course.56,57 Although often
lacking detailed cancer treatment information, these data-
bases permit comparison of the health and functioning of
survivors with that of their peers not affected by cancer.

An additional source of survivor populations used in
both the United States and Europe include samples drawn
from those entered into cancer clinical trials. In many cases,
clinical trial cohorts have the unique advantage of permit-
ting access to detailed treatment information, and data on
therapies delivered under carefully controlled conditions.
However, participation rates in clinical trials among adults
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in Europe (approximately 5% of the adult cancer popula-
tion; Jon Bean, EORTC personal communication, April
26, 2012) and the United States (approximately 2% to 3%
of the adult cancer population,58 although these numbers
are much higher for pediatric cancer patients, most of
whom are entered into one or more clinical trials) are low.
It is important to note that for many of those diagnosed
with cancer, there may be no available trial or they may be
ineligible for study entry. The fact that the denominator
commonly used to estimate trial participation includes all
diagnosed individuals may account for the disturbingly low
figures. Furthermore, due to stringent exclusion criteria,
only the healthiest patients are entered into these studies, a
practice that severely limits generalizability of findings to
the broader population of survivors. Importantly, comor-
bid health conditions, more common among older survi-
vors, often preclude trial inclusion, thus eliminating the
opportunity to characterize those who may be most vulner-
able to experiencing adverse survivorship outcomes.
Finally, in addition to these challenges, one study details
the barriers to recruiting cancer survivors retrospectively
from clinical trials and reported a final participation rate of
only 29%, due to difficulty locating patients, lack of insti-
tutional commitment, and lack of patient interest.59 Main-
taining low rates of those who drop out or are lost to
follow-up is critical in efforts to reliably identify those at
risk for adverse effects. A number of retention strategies
may be needed to ensure long-term participation.

The development and support of cancer survivor-
specific cohorts for the purpose of advancing survivorship
studies remain limited. Despite this, a number of these
have been enormously productive including, but not lim-
ited to, the longitudinal follow-up of the childhood cancer
cohort in the United States (Childhood Cancer Survivor
Study, CCSS),60 the British Childhood Cancer Survivor
Study (BCCSS),26 the American Cancer Society’s Studies
of Cancer Survivors cohort study,11 the Health, Eating,
Activity and Lifestyle (HEAL) study of breast cancer sur-
vivors,61 the repeated examination of breast cancer survi-
vors as done by the Early Breast Cancer Clinical Trial
Group organized from Oxford (United Kingdom), and
the European-American studies on long-term effects after
testicular cancer.27,62

Assessment Tools

A number of broadly used tools exist in Europe (eg,
EORTC-QLQ-C30) and the United States (eg, FACT
system) to evaluate the health-related quality of life of can-
cer survivors, in particular during active treatment.63

Fewer measures, however, are designed to capture survi-

vors’ outcomes after treatment, with exceptions such as
the Impact of Cancer (IOC) scale.64 Two US efforts over
the past several years show promise of helping to fill this
gap, and potentially prove useful for international collab-
oration: the Patient-Reported Outcomes Measurement
Information System (PROMIS)65 and the Patient-
Reported Outcomes version of the Common Terminol-
ogy Criteria for Adverse Events (PRO-CTCAE).66 Both
of these NCI-sponsored data collection systems provide a
data collection platform for measuring PROs with the
purpose of investigating health outcomes. While PRO-
CTCAE is currently being tested in the context of clinical
trials, the measures are intended to be used for long-term
follow-up to identify late-effects of therapy. The modular
approach followed by both the EORTC Quality of Life
group and the Functional Assessment of Cancer Therapy
(FACT) system, in which patients complete a core health-
related quality-of-life assessment tool in combination
with disease-specific supplementary tools, may provide a
useful basis for the development of survivorship-specific
tools.67 Studies suggest that survivors report poorer physi-
cal and mental health than individuals without a history
of cancer.68,69 A key lesson learned, as this science has
evolved, is that a single summary score of quality of life
may fail to reflect the diversity of chronic and late effects
experienced by subsets of this population.70 The capacity
to describe and compare across diverse countries and cul-
tures these different illness-related outcomes will be im-
portant to advancing our knowledge about and ability to
effectively care for cancer survivors globally.

Dissemination Vehicles

Fortunately, as the field has grown, so too have outlets for
dissemination of the findings of the emerging body of sur-
vivorship science. As noted earlier, a number of interna-
tional groups now host survivorship content at their
annual meetings. In 2002, the American Society of Clini-
cal Oncology (ASCO) added a “Patient and Survivor”
track to its annual proceedings. This track received
increased visibility in 2005 under ASCO’s then president,
Dr. David Johnson, a cancer survivor himself. In collabo-
ration with the ACS, and subsequently LIVESTRONG
and the CDC, the NCI’s OCS has hosted 6 Biennial Can-
cer Survivorship Research conferences.42 In 2007, the
Journal of Cancer Survivorship was launched.71 A number
of professional journals have issued special issues focused
on cancer survivorship (eg, Journal of Clinical Oncology,
Journal of Pediatric Psychology, The Cancer Journal) or con-
tain separate sections on cancer survivorship in each vol-
ume (eg, Pediatric Blood and Cancer; Cancer Epidemiology,
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Biomarkers, and Prevention). Two textbooks addressing
cancer survivorship have also appeared.72,73 Supporting
the continued presentation and application of pertinent
findings resulting from survivorship studies remains a
pressing need. History has taught us that knowing about
the problems survivors face is insufficient, but rather find-
ing and disseminating evidence-based ways to address
these must be an integral part of the science being
conducted.14

Future Perspectives

Research for cancer survivors, while no longer in its
infancy, is being challenged to keep pace with global
changes in demography, the economy, and patterns of
cancer-related and non-cancer-related morbidity and
mortality. The evolution of novel cancer therapies and the
means to deliver these are also putting pressure on the sci-
entific community to understand the acute and long-term
effects of these innovations on survivors’ health and func-
tion. It is clear that to meet these demands for knowledge
in a timely fashion, efforts to identify the unique strengths
of specific countries to answer given questions, and to fos-
ter cross-continental collaboration whenever advanta-
geous, will be at a premium. For example, international
collaborative efforts would facilitate increased power to
study less common cancers or cancer-related events,
answering similar research questions in multiple popula-
tions (eg, by cancer site, health care systems, and the like),
greater generalizability of research findings, and more effi-
cient use of otherwise disjointed research funds allotted to
similar causes.74 The European Collaborative Group on
Cancer Survivorship (ECGCS; www.ecgcs.eu), founded
in April 2012 in Bari, Italy, hopes to do just this by bring-
ing together European survivorship researchers and inter-
national advisors from the United States, Canada, and
Australia in order to share knowledge more efficiently,
reduce research fragmentation and overlap, and take
advantage of larger, multinational cohorts.

Moving forward, models for research will benefit
from using experiences in other related areas of health
care. Although cancer may be episodic or cured for some,
cancer has become or will be, for many, a chronic disease,
making experiences from other fields within the health
care system that deal with chronic disease increasingly rel-
evant. In particular, the premium placed by these models
on support of patient self-management of symptoms, on
good patient-doctor communication, and long-term
involvement in medical surveillance may be particularly
helpful in structuring long-term survivorship care. Fur-
thermore, systematic use of disability assessment may also

be appropriate. For example, the International Classifica-
tion of Functioning, Disability and Health (ICF) is
WHO’s framework for measuring health and disability at
both individual and population levels.75 The ICF is offi-
cially endorsed by all 191 WHO Member States.

A number of collaborative opportunities exist to
move this science forward in an efficient and effective
manner. Specific areas for future development include:

Research

� Promotion of international and collaborative research
that examines mechanisms underlying development of
late effects and their interindividual variability. This
research should include genomic studies, which require
large samples and warrant establishment of research col-
laboration, and should inform the development of tar-
geted preventive and treatment programs.
� Performance of continuous surveillance to better

understand the prevalence and trajectory of long-term
and late effects, as well as yet-to-be-discovered late
effects.
� Development of evidence-based models for risk-

adapted long-term follow-up for different risk groups
of survivors that consider survivor outcomes as well as
cost-effectiveness and health care systems factors.
� Determining which countries have the best resources to

answer specific research questions. For example, studies
examining different models of care and associated out-
comes/costs may be easier to conduct in Europe than in
the United States, given varied health care systems
across the European nations.

Infrastructure Development/Enhancement

� Establishment or expansion of national cancer registries
with valid exposure data (disease variables and cancer
treatment). This must include finding solutions to the
challenges associated with harmonizing data across
countries/registries due to differences in care delivery,
differences in populations covered by health care sys-
tems, and different structures of the registries.
� Routine linkage and inclusion of patient-reported out-

comes data into regional and national cancer
registries.49,52

� Development of brief, standardized cancer-specific
measures to assess patient-reported outcomes of health-
related quality-of-life dimensions, symptoms, health
behaviors, and comorbid conditions in cancer
survivors.
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� Coordination of efforts to stimulate the use of common
data elements in clinical trials so that findings can be
compared or combined.
� Establishment of international cohorts that can be fol-

lowed and assessed at regular intervals during the
patient’s lifetime with the aim to examine the interac-
tion between cancer survivorship, comorbidity, and
aging.
� Application of new technologies to make convening

key international players and development of new inter-
national collaborations more feasible.

Policy

� Fostering creation of unique international collabora-
tions to share best practices in relation to policy
development.
� Identification of effective communication strategies to

make politicians and stake-holders aware of this rapidly
growing area within health care, especially in Europe.
� Leveraging the voice of survivors/advocates to advance

attention to and funding for research among and care
of cancer survivors.

Conclusions

In this article, we review both the accomplishments and
the lingering challenges in survivorship in the context of
the growing number of cancer survivors worldwide. By
providing details on the state of survivorship in both the
United States and Europe, we highlight the need for and
emergence of collaborative opportunities across borders.
We further hope that this article will galvanize future
research efforts, particularly in the realm of implementing
interventions to improve the health and well-being of can-
cer survivors moving forward. Finally, we were tasked for
this article with describing US/European activities around
cancer survivorship research. A similar comparative exer-
cise across additional regions, such as Asia, Australia,
Africa, and Central and South America, may identify best
practices and models to reduce cancer survivors’ morbid-
ity and mortality globally.

FUNDING SOURCES
This supplement was sponsored by the National Cancer
Research Centre Istituto Tumori “Giovanni Paolo II”
Bari (Italy) through the Italian Ministry of Health-funded
research project “Multidimensional assessment of long-
term cancer survivors including discovery of genetic bases
of susceptibility, depressive stage, prevention of affective
disorders,” and through intramural funding of the Ameri-
can Cancer Society’s Behavioral Research Center.

CONFLICT OF INTEREST DISCLOSURE
The authors made no disclosure.

REFERENCES
1. Engholm G, Ferlay J, Christensen N, et al. NORDCAN - a Nordic

tool for cancer information, planning, quality control and research.
Acta Oncol. 2010;49:725-736.

2. Siegel R, Naishadham D, Jemal A. Cancer Statistics, 2012. CA
Cancer J Clin. 2012;62:10-29.

3. Verdecchia A, Francisci S, Brenner H, et al. Recent cancer survival
in Europe: a 2000-02 period analysis of EUROCARE-4 data. Lancet
Oncol. 2007;8:784-796.

4. Parry C, Kent EE, Mariotto AB, Alfano CM, Rowland JH. Cancer
survivors: a booming population. Cancer Epidemiol Biomarkers Prev.
2011;20:1996-2005.

5. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM.
Estimates of worldwide burden of cancer in 2008: GLOBOCAN
2008. Int J Cancer. 2010;127:2893-2917.

6. Ries L, Smith MA, Gurney JG, et al. Cancer incidence and survival
among children and adolescents: United States SEER Program
1975-1995. NIH Publication 99-4649. Bethesda, MD: National
Cancer Institute, SEER Program; 1999.

7. Mullan F. Seasons of survival: reflections of a physician with cancer.
N Engl J Med. 1985;313:270-273.

8. Deimling GT, Bowman KF, Wagner LJ. Cancer survivorship and
identity among long-term survivors. Cancer Invest. 2007;25:758-765.

9. American Cancer Society. Cancer Treatment and Survivorship Facts
& Figures 2012-2013. Atlanta, GA: American Cancer Society; 2012.

10. Frieden TR, Jaffe HW, Stephens JW, Thacker SB, Zaza S; Centers
for Disease Control and Prevention. Cancer Survivors - United
States, 2007. MMWR Morb Mortal Wkly Rep. 2011;60:269-272.

11. Smith T, Stein KD, Mehta CC, et al. The rationale, design, and
implementation of the American Cancer Society’s studies of cancer
survivors. Cancer. 2007;109:1-12.

12. Hoey LM, Ieropoli SC, White VM, Jefford M. Systematic review of
peer-support programs for people with cancer. Patient Educ Counsel-
ing. 2008;70:315-337.

13. National Research Council. Childhood Cancer Survivorship:
Improving Care and Quality of Life. Washington, DC: National
Academies Press; 2003.

14. Adler N, Page A. Cancer Care for the Whole Patient: Meeting Psy-
chosocial Healthcare Needs. Washington, DC: Institute of Medicine
(IOM); 2008.

15. Hewitt M, Greenfield S, Stovall E. From Cancer Patient to Cancer
Survivor: Lost in Transition. Washington, DC: National Academies
Press; 2006.

16. Centers for Disease Control and Prevention (CDC); the Lance Arm-
strong Foundation. A National Action Plan for Cancer Survivorship:
Advancing Public Health Strategies. Atlanta, GA: CDC; 2004.

17. Rich IM, Andejeski Y, Alciati MH, et al. Perspective from the
Department of Defense Breast Cancer Research Program. Breast Dis.
1998;10:33-45.

18. Fairley TL, Pollack LA, Moore AR, Smith JL. Addressing cancer sur-
vivorship through public health: an update from the Centers for Dis-
ease Control and Prevention. J Womens Health. 2009;18:1525-1531.

19. Reuben SH; President’s Cancer Panel. 2003-2004 Annual Report
Supplement. Living beyond cancer: A European dialogue. NIH Publi-
cation P996. Bethesda, MD: National Institutes of Health, National
Cancer Institute; 2004.

20. Khan NF, Harrison S, Rose PW, Ward A, Evans J. Interpretation
and acceptance of the term ‘cancer survivor’: a United Kingdom-
based qualitative study. Eur J Cancer Care. 2012;21:177-186.

21. De Angelis R, Francisci S, Baili P, et al. The EUROCARE-4
database on cancer survival in Europe: data standardisation, quality
control and methods of statistical analysis. Eur J Cancer.
2009;45:909-930.

22. Capocaccia R, Colonna M, Corazziari I, et al. Measuring cancer
prevalence in europe: the EUROPREVAL project. Ann Oncol.
2002;13:831-839.

Original Article

2106 Cancer June 1, 2013



23. Pisani P, Bray F, Parkin DM. Estimates of the world-wide preva-
lence of cancer for 25 sites in the adult population. Int J Cancer.
2002;97:72-81.

24. Commission of the European Communities. Communication from
the Commission to the European Parliament, the Council, and the
European Economic and Social Committee and the Committee of
the Regions on Action Against Cancer: European Partnership. Publi-
cation COM(2009) 291/4. Brussels, Belgium: Commission of the
European Communities; 2009.

25. Jefford M, Rowland J, Grunfeld E, Richards M, Maher J, Glaser A.
Implementing improved post-treatment care for cancer survivors in
England, with reflections from Australia, Canada and the USA. Br J
Cancer. 2013;108:14-20.

26. Hawkins MM, Lancashire ER, Winter DL, et al. The British Child-
hood Cancer Survivor Study: Objectives, methods, population struc-
ture, response rates and initial descriptive information. Pediatr Blood
Cancer. 2008;50:1018-1025.

27. Sprauten M, Darrah TH, Peterson DR, et al. Impact of long-term
serum platinum concentrations on neuro- and ototoxicity in cispla-
tin-treated survivors of testicular cancer. J Clin Oncol. 2012;30:300-
307.

28. Mattioli V, Montanaro R, Romito F. The Italian response to cancer
survivorship research and practice: developing an evidence base for
reform. J Cancer Surviv. 2010;4:284-289.

29. Parry C, Kent EE, Mariotto AB, Alfano CM, Rowland JH. Cancer
survivors: a booming population. Cancer Epidemiol Biomarkers Prev.
2011;20:1996-2005.

30. Rowland JH, Glidewell OJ, Sibley RF, et al. Effects of different
forms of central nervous system prophylaxis on neuropsychologic
function in childhood leukemia. J Clin Oncol. 1984;2:1327-1335.

31. Dahl AA, Haaland CF, Mykletun A, et al. Study of anxiety disorder
and depression in long-term survivors of testicular cancer. J Clin
Oncol. 2005;23:2389-2395.

32. Oeffinger KC, Mertens AC, Sklar CA, et al. Chronic health condi-
tions in adult survivors of childhood cancer. N Engl J Med.
2006;355:1572-1582.

33. Pinto AC, de Azambuja E. Improving quality of life after breast can-
cer: dealing with symptoms. Maturitas. 2011;70:343-348.

34. Fossa SD, Cvancarova M, Chen L, et al. Adverse prognostic factors
for testicular cancer-specific survival: a population-based study of
27,948 patients. J Clin Oncol. 2011;29:963-970.

35. Bhatia S. Role of genetic susceptibility in development of treatment-
related adverse outcomes in cancer survivors. Cancer Epidemiol Bio-
markers Prev. 2011;20:2048-2067.

36. Grunfeld E, Julian JA, Pond G, et al. Evaluating survivorship care
plans: results of a randomized, clinical trial of patients with breast
cancer. J Clin Oncol. 2011;29:4755-4762.

37. World Health Organization. World Health Statistics 2011. Geneva,
Switzerland: WHO; 2011.

38. Niraula S, Seruga B, Ocana A, et al. The price we pay for progress:
a meta-analysis of harms of newly approved anticancer drugs. J Clin
Oncol. 2012;30:3012-3019.

39. D’Angio GJ. Cure is not enough. J Pediatr Hematol Oncol.
2005;27:508-509.

40. Eckhouse S, Castanas E, Chieco-Bianchi L, et al. European Cancer
Research Funding Survey. London, UK: European Cancer Research
Managers Forum; 2005.

41. National Cancer Survivorship Initiative. Priorities for Research on
Cancer Survivorship: A Report From the National Cancer Survivor-
ship Initiative Research Workstream. UK: Macmillan Cancer Sup-
port; 2010.

42. Rowland JH, Baker F. Introduction: resilience of cancer survivors
across the lifespan. Cancer. 2005;104:2543-2548.

43. Alfano CM, Rowland JH. Recovery issues in cancer survivorship: a
new challenge for supportive care. Cancer J. 2006;12:432-443.

44. van der Pal HJ, van Dalen EC, van Delden E, et al. High risk of
symptomatic cardiac events in childhood cancer survivors. J Clin
Oncol. 2012;30:1429-1437.

45. Oeffinger KC, McCabe MS. Models for delivering survivorship care.
J Clin Oncol. 2006;24:5117-5124.

46. Magee CE, Hillan JA, Badger SA, Kennedy RJ, Kirk SJ. Risk strati-
fication as a means of reducing the burden of follow-up after com-
pletion of initial treatment for breast cancer. Surgeon. 2011;9:61-64.

47. Erikson C, Salsberg E, Forte G, Bruinooge S, Goldstein M. Future
supply and demand for oncologists: challenges to assuring access to
oncology services. J Oncol Pract. 2007;3:79-86.

48. Pakilit AT, Kahn BA, Petersen L, Abraham LS, Greendale GA,
Ganz PA. Making effective use of tumor registries for cancer survi-
vorship research. Cancer. 2001;92:1305-1314.

49. Den Oudsten BL, Traa MJ, Thong MS, et al. Higher prevalence of
sexual dysfunction in colon and rectal cancer survivors compared
with the normative population: a population-based study. Eur J Can-
cer. 2012;48:3161-3170.

50. Mariotto AB, Rowland JH, Ries LA, Scoppa S, Feuer EJ. Multiple
cancer prevalence: a growing challenge in long-term survivorship.
Cancer Epidemiol Biomarkers Prev. 2007;16:566-571.

51. Ashley L, Jones H, Thomas J, et al. Integrating cancer survivors’
experiences into UK cancer registries: design and development of the
ePOCS system (electronic Patient-reported Outcomes from Cancer
Survivors). Br J Cancer. 2011;105(suppl 1):S74-S81.

52. van de Poll-Franse LV, Horevoorts N, van Eenbergen M, et al; Pro-
files Registry Group. The Patient Reported Outcomes Following Ini-
tial treatment and Long term Evaluation of Survivorship registry:
scope, rationale and design of an infrastructure for the study of phys-
ical and psychosocial outcomes in cancer survivorship cohorts. Eur J
Cancer. 2011;47:2188-2194.

53. Potosky AL, Warren JL, Riedel ER, Klabunde CN, Earle CC, Begg
CB. Measuring complications of cancer treatment using the SEER-
Medicare data. Med Care. 2002;40:IV-62 to IV-68.

54. Lerro CC, Stein KD, Smith T, Virgo KS. A systematic review of
large-scale surveys of cancer survivors conducted in North America,
2000-2011. J Cancer Surviv. 2012;6:115-145.

55. Hewitt M, Breen N, Devesa S. Cancer prevalence and survivorship
issues: analyses of the 1992 National Health Interview Survey. J Natl
Cancer Inst. 1999;91:1480-1486.

56. Holmes MD, Chen WY, Feskanich D, Kroenke CH, Colditz GA.
Physical activity and survival after breast cancer diagnosis. JAMA.
2005;293:2479-2486.

57. Buettner C, Kroenke CH, Phillips RS, Davis RB, Eisenberg DM,
Holmes MD. Correlates of use of different types of complementary
and alternative medicine by breast cancer survivors in the nurses’
health study. Breast Cancer Res Treat. 2006;100:219-227.

58. Institute of Medicine (IOM). A National Cancer Clinical Trials Sys-
tem for the 21st Century: Reinvigorating the NCI Cooperative
Group Program. Washington, DC: National Academies Press; 2010.

59. Ganz PA, Land SR, Antonio C, et al. Cancer survivorship research:
the challenge of recruiting adult long term cancer survivors from a
cooperative clinical trials group. J Cancer Surviv. 2009;3:137-147.

60. Robison LL, Armstrong GT, Boice JD, et al. The Childhood Cancer
Survivor Study: a National Cancer Institute-supported resource for
outcome and intervention research. J Clin Oncol. 2009;27:2308-
2318.

61. Irwin ML, Crumley D, McTiernan A, et al. Physical activity levels
before and after a diagnosis of breast carcinoma: the Health, Eating,
Activity, and Lifestyle (HEAL) study. Cancer. 2003;97:1746-1757.

62. Fossa SD, Gilbert E, Dores GM, et al. Noncancer causes of death in
survivors of testicular cancer. J Natl Cancer Inst. 2007;99:533-544.

63. Luckett T, King MT, Butow PN, et al. Choosing between the
EORTC QLQ-C30 and FACT-G for measuring health-related qual-
ity of life in cancer clinical research: issues, evidence and recommen-
dations. Ann Oncol. 2011;22:2179-2190.

64. Zebrack BJ, Ganz PA, Bernaards CA, Petersen L, Abraham L.
Assessing the impact of cancer: development of a new instrument for
long-term survivors. Psychooncology. 2006;15:407-421.

65. Khanna D, Krishnan E, Dewitt EM, Khanna PP, Spiegel B, Hays
RD. The future of measuring patient reported outcomes in rheuma-
tology: Patient-Reported Outcomes Measurement Information Sys-
tem (PROMIS). Arthritis Care Res (Hoboken). 2011;63(suppl
11):S486-S490.

66. Badalucco S, Reed KK. Supporting quality and patient safety in can-
cer clinical trials. Clin J Oncol Nurs. 2011;15:263-265.

Cancer Survivorship Research in Europe and the US/Rowland et al

Cancer June 1, 2013 2107



67. Arora NK, Hamilton AS, Potosky AL, et al. Population-based survi-
vorship research using cancer registries: a study of non-Hodgkin’s
lymphoma survivors. J Cancer Surviv. 2007;1:49-63.

68. Weaver KE, Forsythe LP, Reeve BB, et al. Mental and physical
health-related quality of life among U.S. cancer survivors: population
estimates from the 2010 National Health Interview Survey. Cancer
Epidemiol Biomarkers Prev. 2012;21:2108-2117.

69. Smith AW, Reeve BB, Bellizzi KM, et al. Cancer, comorbidities,
and health-related quality of life of older adults. Health Care Financ
Rev. 2008;29:41-56.

70. Reeve BB, Potosky AL, Smith AW, et al. Impact of cancer on
health-related quality of life of older Americans. J Natl Cancer Inst.
2009;101:860-868.

71. Feuerstein M. Innovations in health care for cancer survivors: let’s
learn from the past. J Cancer Surviv. 2007;1:177-178.

72. Ganz PA. Cancer Survivorship: Today and Tomorrow. New York:
Springer; 2007.

73. Feuerstein M. Handbook of Cancer Survivorship. New York, NY:
Springer; 2007.

74. Elena JW, Travis LB, Simonds NI, et al. Leveraging epidemiology
and clinical studies of cancer outcomes: recommendations and
opportunities for translational research. J Natl Cancer Inst.
2013;105:85-94.

75. World Health Organization (WHO). World Health Organization:
International Classification of Functioning, Disability and Health
(ICF). Geneva, Switzerland: WHO; 2001.

Original Article

2108 Cancer June 1, 2013



Population-Based Cancer Registries for
Quality-of-Life Research

A Work-in-Progress Resource for Survivorship Studies?

Melissa S. Y. Thong, PhD1,2; Floortje Mols, PhD1,2; Kevin D. Stein, PhD4,5; Tenbroeck Smith, MA4;

Jan-Willem W. Coebergh, MD, PhD2,3; and Lonneke V. van de Poll-Franse, PhD1,2

BACKGROUND: With the increasing number and diversity of cancer survivors, studies of survivors’ physical, emotional, and social

health and well being are of growing importance. Population-based cancer registries, which collect data on incident cases, can play

an important role in quality-of-life (QoL) studies. In this review, the authors provide an overview of QoL studies that have used cancer

registry data in this emerging area of research. METHODS: Publication databases were searched for relevant peer-reviewed original

articles published between 2001 and mid-2011. Inclusion criteria were articles published in English that used cancer registries as the

sampling frame and/or that used registry data in analyses with QoL data. All included articles were assessed on the quality of infor-

mation provided, cancer registry procedures, and study design. RESULTS: In total, 173 articles from 13 countries were reviewed, and a

large proportion were from the United States (n 5 72) and Europe (n 5 70). Fourteen different malignancies were studied, and the

most frequent were breast cancer. Most studies focused on adult survivors, and only 4 focused on the elderly (aged >70 years). Of

the reviewed articles, 110 (64%) provided a good amount of information on the cancer registry. Information less frequently reported

included mainly follow-up of vital status and characteristics of respondents/nonrespondents. CONCLUSIONS: QoL studies increas-

ingly use population-based registries, which provide important clinical variables and an excellent sampling frame for identifying sub-

groups. Until now, most studies have tended to focus on more prevalent cancers, and surprisingly few studies have focused on QoL

of elderly survivors, who remain understudied in clinical trials. Cancer 2013;119(11 suppl):2109-23. VC 2013 American Cancer Society.

KEYWORDS: cancer survivors; cancer registry; health-related quality of life; population-based; symptoms.

INTRODUCTION
The number of cancer survivors worldwide is increasing because of a combination of rising cancer incidence rates and improving 5-
year survival rates. Specifically, as the absolute size and proportion of the world population aged>65 years continues to grow, it is
likely that the number of individuals being diagnosed with cancer also will continue to rise. In addition, advances in cancer screening,
early detection, and treatment strategies have resulted in significant increases in the 5-year survival rate for all cancers combined in
most industrialized countries.1 However, despite these advances, cancer treatments often are quite debilitating and may put cancer
survivors at risk for late/long-term effects, such as fatigue, cardiomyopathy, or second primary cancers.2 Consequently, the long-term
well being of cancer survivors has begun to demand increasing attention.2,3 Clearly, more research is needed to address these issues.
However, the identification and recruitment of post-treatment cancer survivors can be a challenge to conducting such studies.

One potential solution to the challenges of identification and recruitment of cancer survivors for research purposes is
the use of national, state, and regional cancer registries. Cancer registries originally were developed to track incidence,
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patterns of care, and cancer mortality in well defined pop-
ulations.4 Advantages of using national or regional regis-
try data include their wide geographic reach, the inclusion
of all patients/survivors regardless of treating facility, the
large numbers of cancer patients/survivors they include,
and the wealth of information on patients’ sociodemo-
graphic and clinical characteristics available; thus, regis-
tries provide an excellent sampling frame from which to
identify cases for survival studies. Because they are popula-
tion-based, data from cancer registries can attain better
external validity and are less likely to have problems with
referral biases associated with institutional registries, espe-
cially those coming from traditional cancer centers.5

Quality of life (QoL) is an umbrella term that covers
information on symptoms (eg pain and fatigue), function-
ing (eg physical functioning), health status, psychological
well being, and overall QoL. Patient-reported outcomes
(PROs) are the gold standard for QoL assessment and are
defined as data provided by the patient without amend-
ments or interpretation from clinicians or others.6 QoL
assessed using PROs is now recognized as an indicator of
treatment efficacy, because many new treatments offer
only marginal improvements in survival. The US Food
and Drug Administration and the European Agency for
the Evaluation of Medicinal Products have recently
acknowledged the essential role of QoL and PROs in clin-
ical trials.7,8 The US National Cancer Institute is encour-
aging the use of QoL and PRO assessment as primary and
secondary endpoints in clinical trials when appropri-

ate.9,10 PRO is also an important tool for measuring long-
term outcomes among post-treatment survivors—espe-
cially QoL and symptoms—in a patient-centered way.11

The stated advantages of using cancer registry data
in survival studies are also applicable to QoL studies.12

These QoL studies can investigate the prevalence of late/
long-term effects of cancer and its treatment, identify
groups of survivors at increased risk for such effects, and
identify the risk factors for developing such effects. By
providing externally valid data that describe the preva-
lence of and risk factors for late/long-term effects, regis-
try-based QoL studies can inform efforts to improve the
quality of care of cancer survivors and to design interven-
tions that improve their QoL.2 Such information could be
used to develop interventions to reduce inequities in can-
cer care and improve patients’ well being after diagnosis
and treatment.13 The objectives of this review were to pro-
vide a broad overview of QoL studies among cancer survi-
vors that use cancer registry data; to describe the issues,
procedures, and regulations that are relevant to these stud-
ies in Europe and the United States; and to discuss
approaches to optimizing the use of cancer registries in
QoL cancer survivor studies.

MATERIALS AND METHODS

Search Strategy

We conducted a computerized literature search in July
2011 for articles published between 2001 and mid-June

Figure 1. This is a flow diagram of articles that were accepted and rejected during the selection procedure. *The selection criteria
were: studies in English, a population-based registry was used for sampling or data linkage, and the articles were published in
peer-reviewed journals within the last 10 years from 2001 to mid-June 2011. e-TOC indicates electronic table of contents.
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2011. We restricted our search to this time frame because
most of the articles were published in the last decade.
Searches on PubMed using the Medical Subject Heading
(MeSH) terms (“neoplasms” [MeSH] AND “registries”
[MeSH] AND “quality of life” [MeSH]; and (“neoplasms”
[MeSH] AND “quality of life” [MeSH] AND “population-
based”) and searches of the PsycInfo and Medline databases
using the combinations of “quality of life” and “cancer”
with “registry” or “population-based” were carried out.

Selection Criteria

Only studies that used population-based cancer registries
were included; most studies used the registry as a sampling
frame and source of clinical data, whereas other “linkage”
studies used the registry only as a source of data. Cancer
registries could be regional or national or could be special-

ized registries, like those focused on childhood and hema-
tologic malignancies or gastrointestinal cancer. Studies
that used data from a single-site registry or clinical data-
bases (for example, a hospital registry or database) were
excluded. The search was limited to original articles in
English that were published in peer-reviewed journals.

The search terms produced 1080 initial hits. Of
these, a review of the titles or abstracts revealed that 886
articles were either duplicates or did not meet our inclu-
sion criteria. The remaining 194 articles were downloaded
for further evaluation. Of these, 131 met eligibility criteria
for this study. Reasons for further excluding 63 articles
included the use of registries that were not population-
based, methodology articles, or qualitative reports.
Another 42 articles were identified through reference
checking, electronic table-of-contents notification, or per-
sonal communication. In total, 173 articles were selected
for this review (Fig. 1).

For each of the 173 selected articles, we quantified
the amount of information reported regarding the cancer
registry, the study population, and the study design. Two
authors (M.S.Y.T. and F.M.) conducted the assessment
using a 12-point standardized checklist modified from
established criteria for systematic reviews (Table 1).14-16

First, the articles were assessed independently; then,
the results from reviewers were compared. The reviewers
agreed on the ratings of most criteria. Four of the criteria
(Table 1, criteria 3, 4, 6, and 10) generated disagreement
between the 2 reviewers (M.S.Y.T. and F.M.), mainly
because of differences in interpretation with criteria 3 and
4 relating to the data recorded by the cancer registry, its
use in the analyses, and information on the sampling pro-
cess. Differences in interpretation were resolved through
consensus meetings.

A total score was generated for each article by award-
ing 1 point for each criterion met. If the information pro-
vided in the article did not meet the criterion, was
insufficiently described, or was not provided, then that
criterion was scored zero. Thus, an article could score a
maximum of 12 points. Articles that scored �9 points on
the description checklist were considered to have “good”
descriptions. Articles that scored between 6 and 8 points
were rated as “moderate,” and those that scored�5 points
provided “insufficient” descriptions.

RESULTS
Characteristics of the reviewed articles, including referen-
ces, are outlined in Table 2. Of the 173 reviewed articles,
39% reported on independent samples. The remaining
61% involved 2 to 8 articles per sample, and most came

TABLE 1. Checklist of Information Provided in
Registry-Based, Quality of Life Articles (n 5 173)

Criteria

No. of Articles
That Met
Criterion (%)

Description of cancer registry

1. Geographic name and location of the

registry are provided

158 (91)

2. Coverage of the cancer registry;

“population-based”

is stated in title, abstract, or text

150 (87)

3. Variables available from the cancer

registry are described

(eg patient demographics, stage, grade,

primary treatment)

107 (62)

4. The registry performs active follow-up

of patients’ vital status

66 (38)

Study population

5. Cancer registry used as a sampling

frame or linkage of QoL

data with clinical and/or demographic

data from the

cancer registry after sample inclusion

169 (98)

6. Description of the sampling process 165 (95)

7. Description of inclusion/exclusion criteria 170 (98)

8. Participation rates for patient groups are

described and are >70%

73 (42)

9. Information on the characteristics of

respondents vs nonrespondents

101 (58)

Study design

10. The study size is at least 100

patients/survivors

165 (95)

11. Data registered by the cancer

registry are used in the

analyses (eg stage, grade,

primary treatment)

105 (61)

12. Validated PRO assessments

(health-related quality of life,

health status, symptoms, functioning)

are used

170 (98)

Abbreviations: PRO, patient-reported outcome; QoL, quality of life.
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TABLE 2. Characteristics of Included Studies (n 5 173)

Characteristic No. of Articles Reference(s)

Sample

Independent 65 44-108

Repeat 108 109-216

Design

Longitudinal 55 28, 34, 51, 62, 72-74, 80, 82-128

Cross-sectional 118 44-54, 56-60, 62-77, 79-88, 90-98, 102-106, 108, 109, 118-124, 128-131, 137-139,

145, 146, 148, 150, 153, 155-157, 160, 161, 163, 169-182, 187, 188, 190-194,

198, 200, 201, 203-206, 209-215

Country of article(s)

North America

USA 72 18-20, 22, 25, 26, 29-33, 37-39, 41-44, 54, 56-58, 62, 67, 68, 73-75, 79, 80, 82,

83, 90-92, 103, 105, 106, 110, 115-123, 125-148

Canada 10 48, 62, 78, 90, 92, 98, 108, 123, 200, 201

Europe

Netherlands 23 80, 104, 109, 153, 163, 173-182, 203-206, 209-212

Germany 19 96, 97, 105, 112-117, 140-144, 154, 158, 159, 169, 170, 217

Sweden 13 51, 54, 74-76, 82, 139, 191-194, 213, 214

Norway 7 63, 72, 129-131, 160, 161

France 4 55, 77, 79, 86

Finland 1 88

Denmark 1 91

Italy 1 44

France and Italy 1 67

Australasia

Australia 13 50, 61, 87, 93, 99, 136-138, 149, 166, 167, 190, 199

China 7 103, 132-135, 164, 165

Japan 1 73

Survivorship

Short (<5 y) 78 47, 48, 50, 55, 56, 64-66, 69, 76, 81, 83-85, 87, 89, 93, 94, 96, 98-108, 111-116,

118-122, 125, 128, 132, 133, 136-139, 141, 142, 147-149, 155-157, 160, 161,

164-168, 183, 185, 186, 189-192, 196, 197, 199, 213-216

Long (�5 y) 51 44, 45, 49, 51, 54, 57, 58, 60, 63, 67, 71, 73, 75, 77, 79, 86, 88, 91, 92, 97, 109,

117, 126, 127, 140, 143-145, 151, 152, 162, 163, 173-176, 178-182, 184, 195,

203, 204, 207-212

Short and long 44 46, 52, 53, 59, 61, 62, 68, 70, 72, 74, 78, 80, 82, 90, 95, 110, 123, 124, 129-131,

134, 135, 146, 150, 153, 154, 158, 159, 169-172, 177, 187, 188, 193, 194, 198,

200-202, 205, 206

Special patient samples

Children and adolescents 1 211

Adult survivors of childhood or

adolescent cancer

5 44, 75, 88, 92, 97

Elderly (aged >70 y) 4 55, 151, 162, 175

Rural population 4 29, 74, 187, 188

Types of cancer

Breast 56 46, 53, 57-59, 64, 66, 74, 76, 79, 83, 87, 91, 95, 104-106, 108, 110, 111, 113, 115-

117, 119-121, 125-128, 132-138, 140, 143, 144, 149, 155-157, 159, 164, 165,

168-170, 181, 190, 197, 210, 216

Colorectal 24 55, 67, 72, 73, 90, 100, 107, 112, 114, 129-131, 142, 154, 158, 166, 167, 187, 188,

195, 199, 205, 206, 208

Prostate 20 94, 99, 101, 109, 147, 151, 152, 160, 161, 174, 178, 180, 183-186, 193, 194, 204,

207

Bladder 3 45, 78, 86

Testis 2 63, 77

Thyroid 1 82

Retinoblastoma 2 211, 212

Melanoma 3 96, 153, 177

Laryngeal 1 81

Central nervous system 2 54, 75

Extracranial malignancies 1 88

Gynecologic cancers

Cervical 6 47, 49, 51, 68, 71, 80

Ovarian 3 93, 200, 201

Endometrial 2 62, 209

All 3 gynecologic cancers 1 50

Upper gastrointestinal

Esophagus 5 139, 191, 192, 213, 214

Gastric 1 103

Lymphoma

Non-Hodgkin 3 65, 124, 173

Hodgkin 1 182

Various cancers (�2 types

of cancers)

36 44, 48, 52, 56, 60, 61, 69, 70, 84, 85, 89, 92, 97, 98, 102, 118, 122, 123, 141, 145,

146, 148, 150, 162, 163, 171, 172, 175, 176, 179, 189, 196, 198, 202, 203, 215



from the Prostate Cancer Outcomes Study. Most studies
were either cross-sectional in design, whereas 55 articles
reported on longitudinal data.

Countries of Articles

Certain countries were more prolific in QoL research using
cancer registries. Of the included articles, 72 were from the
United States. A significant number of articles also came
from Canada (n 5 10). Many articles (n 5 70) came from
Europe, including 23 from the Netherlands, 19 from Ger-
many, and 13 from Sweden. Seven Norwegian articles and
4 French articles were identified, whereas 1 publication
each came from Finland, Denmark, and Italy. One publi-
cation reported on results using data from 2 European
registries in France and Italy. From the Australasia region,
there were 13 Australian publications. Few articles came
from Asia, 7 came from China, and 1 came from Japan.
We identified no articles from Africa or South America.

Sample Characteristics

Most articles (n 5 78) focused on patients who were <5
years from diagnosis (“short-term survivors”). Fifty-one
articles focused on long-term survivors (�5 years since di-
agnosis), whereas 44 articles included both short-term
and long-term survivors.

In general, all articles sampled adult survivors of can-
cer, except for 1 article on pediatric survivors and 5 articles
on adult survivors of childhood or adolescent cancers.
Only 4 articles reported on the outcomes of elderly cancer
survivors based on the European Society for Medical On-
cology definition of elderly oncology patients (aged >70

years at diagnosis).17 Only a few articles used registry data
to report on underserved populations, like those living in
rural areas.

Types of Cancer

Studies on breast cancer survivors dominated with 56
articles, and studies of prostate cancers were the next most
common (n 5 20). Other specific cancers studied
included bladder (n 5 3), testis (n 5 2), thyroid (n 5 1),
retinoblastoma (n 5 2), melanoma (n 5 3), laryngeal
(n 5 1), central nervous system (n 5 2), and extracranial
malignancies (n 5 1). Of the 12 articles on gynecologic
cancers, there were 6 on cervical cancer, 3 on ovarian can-
cer, 2 on endometrial cancer, and 1 on all 3 gynecologic
cancers. For upper gastrointestinal cancers, there were 5
articles on esophageal cancer and 1 on gastric cancer. Four
articles focused on patients with lymphomas, including 3
articles on non-Hodgkin lymphoma and 1 article on
Hodgkin lymphoma. The remaining 36 articles included
2 or more cancer types, which were often combinations of
high-prevalence cancers of the colon or rectum, breast,
prostate, or the lymphomas.

Assessment of Information Provided

Assessment of the amount of information provided on the
cancer registry, study population, and design yielded the
following results: the summary score, which was a sum-
mation of the number of criteria each article met, ranged
from 5 to 12. According to this rating system, 110 articles
provided a good amount of information (9-12 points), 59
articles provided a moderate amount of information (6-8

TABLE 3. Summary of Current Methods for Sampling Quality-of-Life Studies Using Cancer Registry Data

Sampling Method Example Positive Negative Considerations

Identify survivors through

cancer registry before sending PRO

ACS-SCS,

PROFILES

� Population-based Bias (survival,

response)

� Patient contact procedures

(informed consent from

patients and physicians)

� Compare the clinical and

demographic characteristics

of respondents with nonrespondents

� Coverage of cancer registry;

length of time between

diagnosis and registration

� Create samples with specific

medical characteristics (eg cancer

or treatment type)

� Amount and quality of

collected clinical and

demographic data

� Create samples of patients with

rare cancers

� Follow-up of vital status

by cancer registry—allow

for tracking of patients

PRO collected before linkage

with cancer registry

IWHS; MHOS;

ePOC

� Identify incident cancer patients

at diagnosis

Bias (survival,

response)

� Population-based

� (Possible) availability of PRO

before cancer diagnosis

Abbreviations: ACS-SCS: American Cancer Society’s Studies of Cancer Survivorship12; ePOCS, electronic Patient-Reported Outcomes From Cancer

Survivors28,29; IWHS, Iowa Women’s Health Study (available at: http://www.cancer.umn.edu/research/programs/peiowa.html, last accessed 15 March 2013);

MHOS, Medicare Health Outcomes Survey (available at: http://outcomes.cancer.gov/surveys/seer-mhos, last accessed 15 March 2013); PRO, patient-reported

outcome; PROFILES, Patient-Reported Outcomes Following Initial Treatment and Long-Term Evaluation of Survivorship.18
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points), and 4 articles provided an insufficient amount of
information (�5 points). The most common insufficien-
cies were a lack of information on the follow-up of vital
status (Table 1, criterion 4), a lack of information on the
characteristics of respondents and nonrespondents (crite-
rion 9), and a response rate that was either unreported or
<70% (criterion 8). These shortcomings also occurred
among highly rated articles (Table 1).

Cancer Registry Information

Information on the cancer registry provided in the Meth-
ods section of each reviewed article varied in detail and
length. Some reports described the mandate, coverage,
and tracking system of the cancer registry, whereas others
provided only the name of the cancer registry.

Description of cancer registry

Most articles provided the name of the cancer registry
from which its sample was selected, thus giving an indica-
tion of the geographic coverage of the registry (Table 1,
criterion 1). The articles that did not name the registry
(9%) often indicated that the data source was a state-wide
cancer registry or a group of several registries. Similarly,
most authors (87%) explicitly stated that their sample was
selected from a population-based registry (Table 1, crite-
rion 2). Otherwise, authors either provided the name of a
cancer registry known to be population-based or indicated
that the cancer registry used was part of the Surveillance,
Epidemiology, and End Results (SEER) registry system in
the United States, which is population-based. Over one-
third (38%) of the articles did not provide a description of
the clinical variables available from the registry (such as
stage, grade, or primary treatment) (Table 1, criterion 3).
Follow-up of patients’ vital status by the registry, which
refers to whether the registry actively tracks the vital status
(alive or not) of the patients in the registry, either was not
reported or was not clearly stated in 38% of the articles
(Table 1, criterion 4).

Data used from registry

In 98% of articles, registries were used as a sampling frame
or for data linkage (Table 1, criterion 5). Of the 2% of
articles that did not meet criterion 5, all reported on fol-
low-up assessments. Although registries were most often
used as a sampling frame, there were exceptions. For
example, if legislation did not allow registries to be used
for sampling or if rapid patient identification for study eli-
gibility was necessary, then clinical data from the partici-
pating patients were abstracted from the relevant registry

after informed consent and were then merged with PRO
data.

In addition to sampling, clinical data from the regis-
try, such as date of diagnosis and cancer stage, were com-
monly accessed for use in the analyses (Table 1, criterion
11). Although most articles included clinical data in the
analyses, only 61% clearly described which variables came
from the registry.

Sampling Process

Most articles (95%) described the sampling process (crite-
rion 6). Similarly, nearly all articles (98%) provided inclu-
sion/exclusion criteria used in the study (criterion 7).
Those articles that did not provide information regarding
these 2 criteria referred to previous publications.

Response Rates and Characteristics of
Respondents and Nonrespondents

Only 42% of the articles (n 5 71) reported a response rate
>70% (criterion 8). Over half of the articles (n 5 101)
described the sample selected and compared the clinical/
demographic characteristics of respondents and nonres-
pondents (Table 1, criterion 9). The vast majority of
articles (95%) had sample sizes greater than 100 survivors
(Table 1, criterion 10).

Use of Validated Patient-Reported Outcome
Instruments

Almost all articles used validated PRO instruments to
assess QoL (Table 1, criterion 12). Only 3 articles did not
get a score on this criterion. One article reported that a
21-item questionnaire was used to assess QoL, whereas
another used a computer-assisted telephone interview to
assess the presence of symptoms that interfered with daily
mood or function, and a third reported data collected
from a questionnaire that was also used in a normative
population.

Given the wide range of instruments used in assess-
ing QoL, only a few of the most commonly used are men-
tioned here. For the assessment of general QoL, the most
commonly used instrument was the Medical Outcome
Study 36-item short-form health survey (SF-36). For dis-
ease-specific QoL, the European Organization for
Research and Treatment of Cancer Quality-of-Life Core
Questionnaire (EORTC-QLQ-C30) and the Functional
Assessment of Cancer Therapy (FACT) were the most
commonly used questionnaires.

DISCUSSION
In overview, we identified 173 articles published between
January 2001 and June 2011 that assessed the QoL of
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cancer survivors with the assistance of a cancer registry.
Most articles scored high on the amount of information
provided on the cancer registry, study population, and
study design. However, data on the follow-up of vital sta-
tus provided by the cancer registry was the least often
reported element of our assessment in these reports.
Response rates for the included articles varied from 91%
to 24%, and the majority fell below 70%.

Sampling-Related Issues

Tumor registries vary in their procedures for identifying
and following cancer patients,19 which was also exhibited
in this review. A significant proportion of cancer registries
do not routinely update contact information (eg address,
telephone number) after the patient is entered into regis-
try records. Consequently, locating cancer survivors may
be difficult at times, particularly for those who are further
out from diagnosis or those who have moved from the
original address at which they resided at the time of diag-
nosis. This is reflected by the reality that longer term sur-
vivors are less likely to respond to questionnaires than
shorter term survivors.12 This may explain in part why
only 73 studies (42%) reported a response rate >70%.
Efforts to update both vital status and contact information
should be important considerations in QoL research that
uses cancer registry records. Indeed, conducting research
using those registries that routinely update contact infor-
mation and vital status of patients in their databases may
offer significant advantages.

Lack of vital status follow-up information in these
studies raises the question of how representative the sam-
ple was and also the differences in characteristics of
respondents, nonrespondents, and those who have died.
Vital status follow-up is essential for studies in which
death is a primary outcome. For example, loss of patients
to death can introduce major bias in case-control studies
when a dose-response relation causes patients with greater
exposure to die sooner. Although vital status information
and loss of patients to death are less important in QoL
studies with primary outcomes like as symptoms, func-
tioning, and overall QoL, the provision of vital status in-
formation (if routinely collected by the cancer registry) is
good practice, because it indicates the representativeness
of the sample.

A large proportion of the articles covered common
malignancies, such as breast, colorectal, or prostate can-
cers. It is worth noting that we identified no articles on
less common malignancies, such as hepatobiliary or pan-
creatic cancers; the high mortality rate of these cancers
may make it difficult to accrue samples. Also, there are rel-

atively few articles specifically focusing on the QoL of the
elderly, although they are more likely to be diagnosed
with cancer than younger individuals. Because cancer is
more likely to occur among older individuals, study sam-
ples are likely to contain significant numbers of elderly
survivors; however, articles rarely focused on this group.
The use of cancer registry data to study the QoL of elderly
survivors will be important, because they often are under-
studied or are not included in clinical studies. Since the
review selection for the current study was completed (July
2011), several articles on the physical and emotional func-
tioning of elderly cancer survivors have been published
using data from the American Cancer Society’s Studies of
Cancer Survivorship (ACS-SCS) project.20,21

Only 62% of the articles provided information on
the clinical data routinely collected by cancer registries,
such as stage and grade of cancer at diagnosis or primary
treatment. Although most articles did include clinical data
in their analyses, a substantial minority did not specify
whether these were registry data. Similar to survival stud-
ies, high-quality clinical data from registries also are im-
portant for QoL studies, but the quality of data may vary
within and across registries. Consistent with the goal of
tracking cancer incidence, the quality of registry data on
diagnosis is generally excellent. In contrast, the quality of
data on stage or receipt of adjuvant treatments may be
lower and may be related to patient or cancer center char-
acteristics.22-25 Researchers should take into account the
strengths and weaknesses of the data at the specific registry
they are using when designing studies, conducting analy-
ses, or interpreting results.

Although the majority of studies used validated
scales to assess QoL, the wide range of measures used
makes it difficult to compare results between studies or to
encourage collaboration between different research organ-
izations. Incidence and survival data traditionally col-
lected by cancer registries are readily merged across
registries or research organizations, because they have
broadly accepted, uniform definitions. This facilitates the
study of trends in cancer incidence, survival, and treat-
ment effectiveness at national and international levels.
However, QoL comparisons among samples from differ-
ent registries are more challenging not only because of var-
iations of care but also because of differences in the QoL
instruments used. With QoL increasingly becoming
accepted as a routine endpoint in assessing treatment effi-
cacy, some have suggested that a core set of QoL data
should be part of the regular data collected for effective-
ness and should be recorded by cancer registries. Natu-
rally, this idea raises questions. What constitutes core
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QoL data? How should the cancer registry collect such in-
formation? Along these lines, in the United States, the
National Institutes of Health have developed a publicly
available set of QoL assessment tools referred to as the
Patient-Reported Outcome Measurement Information
System (PROMIS). Built on the World Health Organiza-
tion framework, PROMIS includes a core set of items that
assess several QoL domains, such as pain, fatigue, depres-
sion, and physical function.26 Among the goals of
PROMIS is to increase standardization and data harmoni-
zation in QoL assessments. Another initiative is the Grid
Enabled Measures (GEM) database by the US National
Cancer Institute (www.gem-beta.org). GEM is a
dynamic, web-based database that was designed to organ-
ize PRO measures by theoretical constructs and to facili-
tate the exchange of harmonized data.

Models of Registry-Based Quality-of-Life
Studies

The vast majority of articles used 1 of the 2 models of
registry-based studies (for a summary, see Table 3). Most
of the articles reported using a cancer registry as a sam-
pling frame. Those studies used the registry to identify
and sample cancer survivors before sending a question-
naire to collect QoL data. Examples of studies using this
model are reports from the ACS-SCS project12 and publi-
cations from the PROFILES registry in the Nether-
lands.18 The other commonly used model collects sample
participants before linking with the registry. The Iowa
Women’s Health Study (IWHS) is an example of this sec-
ond common model. In that sample, women ages 55 to
69 years from the Iowa drivers’ license register were ran-
domly sampled to complete a self-reported questionnaire
on QoL and other factors (http://www.cancer.umn.edu/
research/programs/peiowa.html). This cohort is then
linked with the SEER cancer registry annually to identify
incident cancer cases. Regardless of the strengths of these
methods, both methods will have to contend with issues
of survival and response bias.

The first model, which uses registry data as a sam-
pling frame, has several advantages. Because these regis-
tries are population-based, the studies using this model
have the potential to achieve excellent external validity.
Because the registry provides a limited set of medical and
demographic variables on everyone who was sampled, it
enables the investigator to assess bias by comparing
respondents with nonrespondents.19 However, only 58%
of the articles in our review provided such information.
Given the large number of cancer survivors contained in
registries, investigators can assemble samples with specific

demographic, disease, and/or treatment characteristics.
This is important, because the issues faced by cancer survi-
vors vary widely, depending on these characteristics.
Registries also can enable investigators to assemble sam-
ples of less common or even rare cancers, which would be
difficult at individual hospitals.

An advantage of using the second model, which
samples participants before linkage with a cancer registry,
is the possibility of including participants and the collec-
tion of QoL data before the cancer diagnosis. The avail-
ability of QoL data before the participant is diagnosed
with cancer allows the assessment of changes in QoL as a
result of the disease and/or treatment.

Although both models have to contend with issues
of survival and response bias, another consideration for
the second model is the degree to which the sample col-
lected is sufficiently population-based. Other considera-
tions salient to both models include the geographic
coverage of the cancer registry, the amount and quality of
data registered by the cancer registry, and whether the
registry conducts regular vital status follow-up and
updates contact information of the registered patients.

Using Cancer Registries in Quality-of-Life
Research

Currently, there is much discussion regarding whether
cancer registries should be involved in approaching survi-
vors for collecting QoL data. Unfortunately, such a pro-
posal may not be feasible for most countries in the
European Union, because direct contact with cancer sur-
vivors for QoL studies is not allowed without first obtain-
ing consent from or providing notification to the
attending (and reporting) physician. In the United States,
each state has its own regulations for registry operations
such as physician and patient contact procedures. For
example, some states require physician consent before
recruitment of their current or former patient. Investiga-
tors conducting the ACS-SCS used data from their study
to demonstrate that obtaining written physician consent
reduced response rates sufficiently to convince registry
staff in 3 states to abandon the requirement of physician
consent and to use physician notification instead.12 Fur-
thermore, research suggests that most patients (87%) do
not want physicians to decide whether they will be
approached for a study.27 Researchers may consider sug-
gesting changes to registry policies, especially when they
have data to support their request. Because of the (some-
times great) variability in registry laws and regulations, the
adoption of national standards around collecting QoL
data represents a significant challenge. This barrier likely
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could be overcome by pilot projects demonstrating the
safety and utility of collecting QoL data.

Common barriers to using cancer registries to con-
duct QoL research include issues with patient sampling
and recruitment that have adequate response rates. In the
United States, concerns around privacy and the use of
publicly reportable data for patient follow-back studies
are sometimes cited as barriers to registry-based QoL
research. Although cancer registries often have a mandate
to collect clinical data, such as date of diagnosis or cancer
characteristics from pathology reports and medical
records, this mandate frequently does not extend to ini-
tiating the contact with patients necessary for QoL stud-
ies. Including the attending physicians with interests in
QoL into the study can circumvent the problem and facil-
itate access to patients. However, this may also vary in
relation to the regional organization of the participating
physician and may be reflected in the response rate to
studies. Another consideration is that physicians may not
always be an adequate source of information of survivors’
current eligibility or ability to complete a survey. This per-
tains especially to situations in which data on survivors are
sampled years after diagnosis and the registry no longer
maintains follow-up with their initial treating physician.
Regardless of the methods used, the collection of QoL
data are outside the current scope of registry operations,
and additional funding would be required for registries to
engage in this activity.

Another consideration is the amount and quality of
data registered by the cancer registry. In Europe, both the
European Network of Cancer Registries (ENCR), now
with a common data portal for quality control, and the
EUROCARE (EUROpean CAncer REgistry-based study
on survival and care of cancer patients) project focus on
the standardized reporting of population-based survival
data. EUROCARE, which started in 1989 with 13 popu-
lation-based cancer registries in the European Union, has
now expanded to almost 100 registries that, all together,
cover 13 million patients with newly diagnosed cancers
(www.eurocare.it), whereas ENCR comprises almost 200
registries. Nevertheless, data incompleteness remains an
issue, and ENCR has guidelines to ensure completeness of
data reporting by the participating registries (www.encr.-
com.fr). The US equivalents would be the National Pro-
gram of Cancer Registries (NPCR) and the SEER
registry. The NPCR, which is administered by the Cen-
ters for Disease Control and Prevention, supports state
cancer registries and represents data from 96% of the US
population (http://www.cdc.gov/cancer/npcr/). The
SEER registry was started in 1973 to collect complete and

accurate data on cancer cases and currently covers approx-
imately 28% of the US population (http://seer.cancer.
gov/).

The registry-based collection of QoL data also
requires specifying the time point after diagnosis or treat-
ment at which to recruit survivors and, for longitudinal
studies, the frequency of follow-up. After all, cancer survi-
vors experience changes in QoL over time, depending on
where they are on the survivorship trajectory. Another
challenge of using cancer registries in QoL studies is the
lack of information on patients’ status before cancer.
However, this problem can be overcome with a design
like that of the IWHS, which links data collected through
a large population-based cohort with data from of a cancer
registry.

Despite these barriers, growing interest in cancer
survivorship within the European Union and the United
States is pushing the cancer registries in the direction of
addressing QoL. In the European Union, the “EUROpe
Against Cancer: Optimization of the Use of Registries
for Scientific Excellence in research” (EUROCOURSE)
project (www.eurocourse.org) was started to optimize
the use of cancer registries in outcome research. Under
the auspices of EUROCOURSE, European cancer regis-
tries discussed the feasibility of collecting QoL data
within cancer registries. In September 2011, EURO-
COURSE organized a 2-day workshop that was attended
by investigators from France, Germany, Ireland, the
Netherlands, and the United Kingdom who were active
in the field of QoL research using cancer registry data. In
the United States, SEER and NPCR registries have
begun to explore different mechanisms to integrate regis-
try-based data with QoL data. Specifically, efforts have
been made to link SEER registry data with several pub-
licly available data sets to allow for the examination of
QoL in the context of cancer cases that are identified
through cancer registry databases. For example, SEER
data have been linked with Medicare data, providing
mechanisms for epidemiologic and health services
research with cancer patients and survivors aged >65
years who are enrolled in Medicare (http://healthservi-
ces.cancer.gov/seermedicare). In addition, SEER data
have been linked with the Medicare Health Outcomes
Survey (MHOS), allowing for the investigation of QoL
data from cancer patients and survivors who are enrolled
in the Medicare Advantage health plans (http://outco-
mes.cancer.gov/surveys/seer-mhos). These 2 initiatives
mark an increasing recognition in the United States of
the importance of PROs and the value that cancer regis-
try data can bring to QoL research studies.
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Patient-Reported Outcomes Registries

In addition to the possibility of cancer registries collecting
patient-reported data, such as QoL, current developments
include the setting up of separate psychosocial registries
that collect QoL data from cancer survivors. Examples of
such registries in Europe include the PROFILES registry
from the Netherlands18 and the electronic Patient-
Reported Outcomes from Cancer Survivors (ePOCS)
registry from North and West Yorkshire in the United
Kingdom.28,29 These 2 registries collect QoL data, which
then are merged with cancer registry data to provide a
more in-depth commentary on patients’ survivorship tra-
jectory. The sampling process of both registries differs;
PROFILES uses the cancer registry as a sampling frame to
approach cancer survivors and, thereafter, to link the col-
lected QoL with cancer registry data. For ePOCS, a hospi-
tal-based and clinician-led approach is used for patient
recruitment, after which, the collected QoL data are
linked with clinical data from the cancer registry. The
number of QoL publications (n 5 13) from the PRO-
FILES registry since mid-2011 attest to the value of link-
ing QoL data with data from a cancer registry.30-42

Further details of the PROFILES registry and the open-
access policy to its data can be obtained at www.profilesre-
gistry.nl. Several such registries also have been developed
in the United States. The Psychosocial Data Registry
from the Ireland Cancer Center in Cleveland, Ohio has
the goal of collecting QoL data from new patients and
family caregivers at diagnosis and following them through
the entire cancer experience.43 Another example is the
Breast Cancer Mind Affects the Physical (M.A.P.) Project
conducted by the Cancer Support Community (http://
www.breastcancerregistry.org). To date, over 3500
women with a history of breast cancer from across the
United States and over 30 countries have voluntarily en-
rolled in the registry and have completed self-report sur-
veys on their physical and psychosocial health.

In this overview, we provide important information
regarding the use of cancer registries in QoL research.
However, there are some limitations that should be
addressed. Although main search engines were used to
find relevant articles in a systematic manner, this search
may not have been exhaustive. Using the PubMed MeSH
term “quality of life” may have excluded studies that did
not use this term as a keyword. Nevertheless, the propor-
tion of duplicate references eliminated from the initial
searches (82%) suggests that the included articles are rep-
resentative of the publications on this topic. Furthermore,
the large number of articles included in this overview lim-
ited detailed descriptions of methodology and the scope

of topics covered, which should be done in relation to the
content of individual articles.

Conclusions

Population-based cancer registries are used in QoL studies
covering a range of cancers. Nevertheless, there is room
for improvement. Cancer registries are an underused
resource for cancer survivorship studies, especially with
regard to patients who have rare cancers, patients who
have specific disease and treatment profiles, or the elderly,
who are understudied in clinical trials. Furthermore,
registry-based QoL studies have the advantage of drawing
population-based samples with the potential for providing
the best possible external validity. Because the majority of
the articles identified in our search were conducted in
Europe and the United States, future directions might
include an international meeting to discuss relevant
results, common concerns, and best practices for registry-
based QoL research.
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Cancer-Related Fatigue and Its Impact on Functioning

Ollie Minton, PhD1; Ann Berger, PhD, APRN, AOCNS2; Andrea Barsevick, PhD, RN, AOCN, FAAN3; Fiona Cramp, PhD4;

Martine Goedendorp, PhD5; Sandra A. Mitchell, PhD, CRNP, AOCN6; and Patrick C. Stone, MA, MD, FRCP7

This article presents the contrasting European and American perspectives on cancer-related fatigue (CRF) and its impact on functioning in

cancer survivors. The content is presented in 3 sections: state of the art, intervention studies, and future areas of research, followed by a

discussion. Gaps identified include a lack of understanding of the etiology, definition, and measurement of CRF. Models to guide the study

of CRF, selection of biomarkers, and design of interventions are needed. There is overlap between Europe and the United States concerning

the future directions for research and collaboration related to CRF. The authors suggest the need for international consensus regarding the

defining features of CRF in cancer survivors to identify phenotypes, a harmonized measurement of CRF outcomes using instruments that

have demonstrated measurement equivalence across languages and cultures, and interventions (including exercise, rehabilitation, and psy-

choeducational) that have been manualized to permit intervention fidelity across diverse contexts. Coordinated intercontinental efforts

would increase understanding of the biological, psychological, and social mechanisms underlying CRF and assist in the design of future

intervention studies as well as revisions to clinical guidelines. Cancer 2013;119(11 suppl):2124-30. VC 2013 American Cancer Society.

KEYWORDS: cancer-related fatigue; neoplasms; survivors; interventions.

INTRODUCTION
Cancer-related fatigue (CRF) is the most common persistent and distressing symptom reported by cancer survivors in the
months and years after the successful treatment of cancer. Fatigue presents as a sensation ranging from tiredness to exhaus-
tion that affects the survivor’s physical, emotional, and/or cognitive functioning. The majority of reports estimate that
approximately one-third of survivors experience fatigue. The growing number of survivors makes this an important area
of scientific development. Fatigue is often unrecognized and undertreated by health care professionals, in part because of a
lack of knowledge of mechanism-targeted interventions.

State of the Art: Europe

In Europe, cancer patients are warned and indeed expected to become fatigued during treatment. However, the majority
of patients do not expect long-term fatigue after treatment and are not routinely warned of the possibility of such problems
occurring.1 Although CRF may occur only in approximately one-third of survivors, the figures may vary with individual
studies.2,3 The absolute number of cancer survivors is increasing all the time.4 The majority of studies regarding CRF have
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been conducted in women with breast cancer,2 with a
small number taking place in patients with lymphoma.3

To the best of our knowledge, outside of these 2 diagnos-
tic groups, there have been comparatively fewer studies
conducted.5

The European Association for Palliative Care
(EAPC) has produced a working definition of CRF,
describing it as “a subjective feeling of tiredness, weakness
or lack of energy.”6 A lack of consensus concerning the
definition among researchers has led to the development
of a myriad of tools to assess CRF,7 and has meant there is
no universally agreed upon definition. In Europe, data
from patients experiencing fatigue during treatment have
come from the 3 fatigue subscale items regarding tired-
ness, weakness, and lack of energy from the 30 items on
the European Organization for Research and Treatment
of Cancer (EORTC) quality-of-life (QOL) (EORTC
QLQ 30) questionnaire.8 In addition, in survivors of a
working age, an important area to assess is the impact of
fatigue on vocational functioning.9

There are no European guidelines for monitoring
CRF in survivors of cancer. Because many countries in
Europe have their own language(s), it is difficult for
researchers to achieve pan-European consensus regarding
definitions and questionnaires. This is complicated fur-
ther by health policies that are different for each country.
However, CRF is recognized as a long-term sequel of
treatment in survivorship strategies identified by the
United Kingdom National Health Service and by the
EORTC.10

A barrier to developing a coherent strategy for the
treatment of CRF in patients with cancer is the lack of
understanding of the multiple factors causing CRF in this
group. There is evidence to suggest that CRF is associated
with increased levels of inflammatory cytokines and that
individuals are more susceptible to CRF because of
genetic polymorphisms.11 However, these studies have
been conducted mainly in women with breast cancer and
the results will need to be replicated in other tumor
groups. Cytokine levels must be measured longitudinally
and examined for associations with the subjective mea-
surement of CRF. Cytokine changes may be secondary to
disturbances in the hypothalamic-adrenal-pituitary axis
(HPA). Results provide preliminary evidence of altera-
tions in HPA axis regulation of cortisol among survivors
of breast cancer.12 However, HPA axis dysregulation has
been observed less consistently than have alterations in the
immunologic milieu.1 There also may be changes in mus-
cle metabolism and structure underpinning CRF. Any
such changes are likely to be more pronounced in patients

with advanced cancer,1 but a similar process driven by
autoimmune or generalized proinflammatory processes
may be underway in survivors. One caveat is that muscle
wasting is also a part of the natural aging process.13

There may be an overlap between CRF and the
chronic fatigue syndrome and research conducted in this
group of patients may provide insight and direction for
future studies.14,15 In both groups, the fatigue is chronic
in duration (ie, with a duration of> 1 month and tempo-
rarily separate from the initial “insult.” In the case of
chronic fatigue syndrome, there is a set of diagnostic crite-
ria16 that have been widely recognized and adopted by the
clinical and research community. A similar set of diagnos-
tic criteria for CRF syndrome has been developed in the
United States by Cella et al.17 These criteria have not been
widely adopted in Europe. It may be possible to screen for
this syndrome using questionnaire cutoff scores.18

State of the Art: United States

In the United States, CRF has been well documented in
association with cancer diagnosis and treatment. Steadily
increasing trends toward the use of multimodal cancer
treatments have prompted an even greater interest in CRF
and other symptom research in cancer.19

Over the last 35 years, oncology researchers in the
United States have developed screening, assessment, treat-
ment, and evaluation methods for CRF in patients with
cancer. As cancer has evolved into a chronic disease, the
focus has been extended to improving functional status
and QOL for survivors. There are many challenges to pro-
viding state-of-the-art supportive care for CRF to survi-
vors of cancer in the United States.

Although to the best of our knowledge there is no a
good consensus regarding the definition of CRF, the most
widely used is the National Comprehensive Cancer Net-
work (NCCN)’s20 definition that CRF is “a distressing,
persistent, subjective sense of physical, emotional and/or
cognitive tiredness or exhaustion related to cancer or can-
cer treatment that is not proportional to recent activity
and interferes with usual functioning.” Functioning has
been defined by the World Health Organization to refer
to all body functions, activities, and participation in vari-
ous roles.21 There has been a call to link the definition to
the measurement of CRF and to reconcile differences
across self-reported measures.7,22 Most instruments used
by researchers rely on perception alone; a few add items
that reflect the consequences of fatigue for physical, role,
social, and vocational functioning to the perceptions or,
less commonly, use a case definition (International Classi-
fication of Diseases, 10th revision) approach. To facilitate
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larger and more diverse studies, there is a need to achieve
consensus on domains of measurement and to harmonize
measures. The Patient-Reported Outcomes Measurement
Information System (PROMIS) Network funded by the
National Institutes of Health has developed a set of stand-
ardized self-report measures of symptoms for CRF and
other health domains, including physical functioning, to
meet this need.23

Although a majority of survivors speak English as
their primary language, communication can be a signifi-
cant barrier and limit access to care for approximately
20% of the population who speak a language other than
English at home.24 In addition, according to the National
Assessment of Adult Literacy, only 12% of those living in
the United States have proficient health literacy and 14%
of the US population has below basic health literacy.25

Low literacy in the United States is different from that in
Europe because it impacts employment and the ability to
obtain health insurance coverage. Communication bar-
riers amplify the challenges of screening and managing
CRF in survivors. To optimize the screening and manage-
ment of CRF in the United States, measures are needed
that are sensitive to low health literacy and translated with
demonstrated measurement invariance across language
and culture.

Another challenge to providing quality supportive
care services for CRF to cancer survivors in the United
States is the health care reimbursement system. Private
medical insurance is usually obtained through employ-
ment and the management of CRF may only be partially
reimbursed. The American Society of Clinical Oncology
developed a policy statement26 to integrate the elimina-
tion of cancer health disparities into the society’s mission
and activities. This effort falls short of ensuring that CRF
will be screened and managed in patients with cancer. If
patients undergoing multimodal cancer treatment are
unable to function at the level needed to maintain
employment and/or lack medical insurance, they may ex-
perience barriers in accessing supportive care or rehabilita-
tion services that require self-payment.

National and private organizations in the United
States have developed symptom management guidelines
for oncology clinicians to use to educate and manage can-
cer patients and their families.20,27 These evidenced-based
practice guidelines are updated regularly to reflect current
information on methods with which to screen, assess, and
select interventions for CRF. The majority of study partic-
ipants have been receiving active treatment for cancer20,27

and evidence is lacking regarding the effectiveness of
many CRF interventions in survivors of many types of

cancer. Translational research is needed to test research
techniques designed to improve the capacity of clinicians
to screen, assess, and deliver effective interventions to
lower CRF and improve function in survivors.

Intervention Studies: Europe

There have been 3 complementary Cochrane systematic
reviews conducted by European research groups focusing
on the treatment of CRF at all stages of cancer. These
reviews have examined the role of pharmacologic agents,28

exercise,29 and psychological interventions30 in modifying
CRF, but rarely included functional outcomes. Although
not limited to European trials, these reviews only exam-
ined randomized controlled trials; the vast majority of the
trials were conducted during treatment. Specific implica-
tions of the findings for cancer survivors will now be
discussed.

Psychostimulant drugs such as methylphenidate
have been shown to be effective in patients undergoing
chemotherapy, but concerns exist about their side effect
profile and possible addiction in survivors.31 Overall,
there is insufficient evidence to recommend their adop-
tion in routine use in European practice in cancer survi-
vors. They are used very infrequently in clinical practice.

Exercise studies29 have involved a mixture of resist-
ance and cardiovascular training. The trials differed exten-
sively in terms of frequency, intensity, and duration of the
interventions. The majority of studies were conducted in
women with breast cancer. A meta-analysis of all fatigue
data was conducted,29 the findings of which were that
exercise was statistically more effective on a range of fa-
tigue questionnaire scores than the control intervention at
the end of the intervention period. This conclusion sug-
gests that the mode of exercise is important, but there
remain problems with the quality of studies and the out-
come measures used.

A recent meta-analysis examining the role of exercise
in cancer survivors was published in the British Medical
Journal.32 The results demonstrated an improvement in
fatigue and physical functions; the reduction in fatigue
was significant but small. Overall, the effect size of exer-
cise was small and was less than that of the meta-analysis
effect size noted in the psychostimulant drug studies.33

This is perhaps one of the reasons limiting the universal
recommendation of exercise for CRF in cancer survivors.

Although an intervention that can be delivered and
promoted by classes and subsidized gym memberships
might appear to be the most appropriate for the survivor,
it is unclear what the optimum dose, type, or frequency of
exercise needs to be. This may explain why there is an
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overall suggestion for the use of exercise in national strat-
egies, but these suggestions lack the details required for
adoption into European practice.

Psychosocial interventions30 include psychological,
educational, and support group studies. There is a wide
variation in study size, design, and quality. These studies
were a heterogeneous category that included cognitive be-
havioral therapy, supportive therapies, and psychoeduca-
tion. Only 5 intervention studies included in the review30

specifically examined the effect on CRF. In general, dur-
ing these interventions patients were educated about fa-
tigue and taught self-care or coping techniques, energy
conservation, and activity management. This may be an
effective treatment approach but is clearly resource-inten-
sive and needs to be directed at those individuals who are
most fatigued. Interventions aimed at severely fatigued
survivors can realize large effects.29

The vast majority of psychoeducational interven-
tions aimed at improving psychological distress, mood,
and other symptoms such as sleep disturbances failed to
improve CRF as a secondary outcome.30 This suggests
that any psychologically based intervention to treat CRF
in survivors must focus on fatigue and not treat it as a sec-
ondary outcome. These interventions have time and
resource implications in terms of training and standardi-
zation of delivery of the intervention. The lack of specifi-
cally identifiable components has meant that this is not
offered routinely in European practices.

The overall aim of these reviews was to provide
implications for future research and practice. These con-
clusions (limited by the absolute numbers and quality of
studies) have not been widely adopted by European clini-
cians. In practice, this means these interventions are being
undertaken in an inconsistent, non-evidence-based man-
ner or they are not being attempted at all.

Intervention Studies: United States

Although there have been more than 170 empiric studies
of pharmacologic and nonpharmacologic interventions to
reduce or manage CRF, and several meta-analyses or sys-
tematic reviews,27-30,34-36 many of the interventions in fa-
tigue have not been tested in cancer survivors who have
concluded active treatment. To the best of our knowledge,
few of the studies have included functioning as a primary
or secondary outcome. Similarly, although guidelines for
the management of cancer-related fatigue have been disse-
minated by the NCCN20 and the Oncology Nursing So-
ciety,27 they are not tailored to the posttreatment phase.

Randomized trails support the benefits of several dif-
ferent exercise modalities in the management of fatigue af-

ter cancer treatment in patients with breast cancer or solid
tumors, or those undergoing hematopoietic stem cell
transplantation, although effect sizes are generally small.37

Exercise may also produce favorable effects on sleep,
mood, muscle strength, cardiorespiratory fitness, body
composition, and the neuroendocrine milieu. These
effects also may contribute to the observed improvement
in fatigue outcomes noted in survivors. Studies are needed
to define the type, intensity, and duration of physical exer-
cise that is most beneficial in reducing fatigue after treat-
ment and will set the stage to provide the rationale for
exercise prescriptions to cancer survivors. A recent system-
atic review38 concluded that structured rehabilitation
results in statistically significant and sustained improve-
ments in fatigue, particularly in patients who have com-
pleted treatment and are in the survivorship phase.
Despite these promising results, rehabilitation services are
not systematically offered to cancer survivors in the
United States after the completion of cancer treatment
due to lack of specialized programs for cancer survivors
and reimbursement of fees.39

There is also preliminary evidence from open-label
and/or uncontrolled studies to support the efficacy of
integrative medicine approaches to the treatment of fa-
tigue, including yoga, relaxation, mindfulness-based stress
reduction, acupuncture, medical Qigong, massage, heal-
ing touch, Reiki, and combined modality interventions
that include aromatherapy, lavender foot soaks, and
reflexology.34,40 However, the studies examining these
interventions have tended to have small and/or heteroge-
neous samples, making it difficult to draw firm conclu-
sions regarding the efficacy of these interventions in
survivor populations.

Our bibliometric analysis of the literature comparing
the fatigue trials published by European researchers with
those conducted by investigators in the United States and
Canada revealed that our current knowledge about the
effectiveness of CRF interventions is supported by a gener-
ally balanced representation of studies conducted in Europe
compared with the United States and Canada. However,
some trends were noted. For example, a majority of the
randomized trials of exercise, sleep, energy conservation, ac-
tivity management, psychostimulant drugs, and antidepres-
sants to treat CRF have been conducted by US
investigators. Most of the randomized trials of structured
rehabilitation interventions have been tested by European
researchers. One reason may be the more prohibitive drug
trial regulations in Europe than in the United States.

Psychoeducational and psychosocial support inter-
ventions, acupuncture, and levocarnitine
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supplementation have been tested by both US and Euro-
pean researchers, although predominantly in patients
receiving active anticancer treatment or those at the end of
life. A majority of the systematic reviews have been con-
ducted by European researchers, whereas the 2 guidelines
for the management of CRF were developed by US-based
investigator teams.

In summary, a wide range of pharmacologic and
nonpharmacologic interventions for fatigue have been
studied, although many potentially promising interven-
tions have been tested in only uncontrolled or pilot stud-
ies. With the exception of exercise and rehabilitation, to
our knowledge relatively few studies have been conducted
in samples comprised exclusively of cancer survivors who
are posttreatment.

Future Directions: European Perspective

There is overlap between Europe and the United States
with regard to future areas of focus related to CRF. An
overall aim will be to design international and transconti-
nental studies. European researchers and clinicians need
to reach consensus on the clinical phenotype(s) of CRF in
survivors, accommodating the variability in their present-
ing features. We also need to link the symptom of fatigue
to its impact on functioning. It is not possible to intervene
for all patients and the evidence1,5 suggests those with the
most severe fatigue are the ones most likely to respond to
an intervention. This should be linked to the further inter-
vention of biological markers.

European researchers now need to develop trials spe-
cifically for examining interventions in fatigued survivors.
These may be exercise-based with a brief cognitive inter-
vention, but also may be directed toward the modulation
of the prolonged inflammatory response observed in this
group.11 Whatever intervention is used, the inclusion of
biomarkers as surrogate endpoints, together with the mea-
surement of CRF and physical functioning as primary
and secondary endpoints, will contribute to our knowl-
edge of the etiology of CRF and the mechanism of action
underlying effective interventions.

Future Directions: United States Perspective

Variations in the conceptual definitions of CRF give rise
to different requirements for adequate measurement. The
European and US conceptual definitions differ; the Euro-
pean definition includes sensation only whereas the US
definition includes both sensation and functional impact.
These differences result in a lack of comparability of CRF
measures and limit the ability to collaborate and replicate
research findings and extend the theory base. However,

studies examining the experience of CRF using qualitative
methods conducted in Europe, the United States, and
other countries reveal fairly consistent observations cross
culturally. CRF is highly prevalent, experienced as dis-
tressing and unpredictable, amplifies symptoms and
mood disturbances, and is problematic for patients to self-
manage. There is a need for expert consensus on the key
construct that should be measured in different types of
CRF research including domains of self-reported CRF,
use of case definition, and other behavioral or biological
constructs. Such consensus on measurement will support
investigators in leveraging data resources such as cancer
registries and nationally representative panels and facili-
tate larger, more diverse samples for observational stud-
ies.41 Despite a robust scientific literature of behavioral
correlates for CRF, there is limited understanding of its
biology. Research is needed to extend our understanding
of biological mechanisms underlying CRF in survivors to
include the role of proinflammatory cytokines and HPA
axis dysfunction,11,42 as well as other theoretically plausi-
ble mechanisms such as disrupted circadian rhythms, dis-
turbed sleep, and dysregulated monoamine pathways that
control dopamine, serotonin, and norepinephrine. Ulti-
mately, an integrated understanding of these pathways is
essential to complete our understanding of CRF.

Another important trend in symptom research is the
examination of profiles of gene polymorphisms, which are
mutations and/or common variations associated with
gene function; gene expression, the evidence of activation
and de activation of genes; and protein concentration,
such as cytokines, to better understand the genetic basis of
CRF.43,44 A clearer understanding of the biology and
genetics of CRF will enable the identification of new
pharmacologic targets for CRF intervention.

Rigorously designed and adequately powered
randomized controlled trails are urgently needed to test
therapies for fatigue that have demonstrated therapeutic
effects in preliminary studies in cancer survivors.
Harmonized definitions of fatigue and the use of instru-
ments with demonstrated measurement invariance across
languages and cultures will permit pooling of data, includ-
ing from those from non-cancer comparison groups.
Additional research in large, heterogeneous samples is
needed to isolate the components of an intervention, such
as exercise, that account for observed improvements in fa-
tigue outcomes.45 Comparative effectiveness studies are
also needed to determine how transferable findings will be
across languages, clinical settings, and cultures.

Given the lack of international investigator teams
and consortia, we identified a current opportunity to
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strengthen collaboration between fatigue researchers in
the United States and Europe in testing interventions for
fatigued cancer survivors. Several substantive and meth-
odological challenges will need to be addressed to set the
stage for such collaborations, including international con-
sensus on the defining features of fatigue in cancer survi-
vors; harmonized measurement of fatigue outcomes using
instruments that have demonstrated measurement equiva-
lence across languages and cultures; and interventions,
such as including exercise, rehabilitation, and psychoedu-
cational interventions that have been manualized to per-
mit intervention fidelity across diverse contexts. Study
designs and sampling frames will need to be controlled for
the possible effects of regional, cultural, and economically
related differences in cancer treatment approaches and
care delivery patterns and variability in selection biases for
study participation and follow-up.46

DISCUSSION
As science advances in its attempt to identify and reduce
the gaps in our understanding and management of CRF,
we identified several priority areas in which to coordinate
efforts. The first is the lack or underdevelopment of unify-
ing model(s) of CRF mechanisms or CRF itself. A
recently proposed framework provides a reference point
for future testing and revision.47

We also agree that European and US investigators
can benefit from the development of a core set of domains
and correlates that should be measured to ensure complete
reporting of CRF outcomes. Agreement on a core set of
outcome domains also can facilitate comparison and pool-
ing of data across investigations, ultimately maximizing
the cost-benefit, power, and scientific yield of CRF
research in survivors. Domains may include biological
attributes as well as case definition, self-reported symp-
toms, and key aspects of functioning. Work by previous
ad hoc groups to develop consensus statements on the
measurement of symptoms such as pain, fatigue, and
insomnia could serve as a model for the proposed
efforts.22,48,49

Given that CRF is rooted in biology as well as behav-
ior, we agree that it is unlikely that there is a simple bio-
logical or psychosocial explanation for this symptom.
Studies are needed to explore whether there is a single
phenotype of fatigue in cancer survivors or perhaps several
distinct phenotypes, with those phenotypes united by self-
report of fatigue, tiredness, or lack of energy. We identi-
fied the need to determine to what extent fatigue occur-
ring in different groups of cancer survivors (groups based
on gender, age, disease type, and treatment type) has dif-

ferent features (eg, a syndrome of asthenia, sarcopenia,
diminished endurance, and perception of fatigue) versus a
syndrome of perception of fatigue (eg, sleep disturbance,
mood changes, and daytime dysfunction). Coordinated
transcontinental efforts will increase our understanding of
the biological, psychological, and social features of CRF
and will contribute to the design of future studies.

In the United States, the development of clinical
practice guidelines for the management of CRF has been a
strong focus of professional organizations including the
NCCN and the Oncology Nursing Society.20,27 We agree
that an important step forward will be to involve Euro-
pean experts in guideline revisions to ensure that the
guidelines reflect European care standards and facilitate
the uptake and adoption of the guidelines on both
continents.
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Cardiac Toxicity in Cancer Survivors

Daniel J. Lenihan, MD1; Stefano Oliva, MD2; Eric J. Chow, MD, MPH3; and Daniela Cardinale, MD, PhD4

Cardiac disease is a major concern for cancer survivors, and this can be manifested as cardiac dysfunction from myocardial damage,

valvular disease, atherosclerosis, and/or pericardial disease. In this “dialogue” between select European and American investigators,

present current perspectives (both similarities and differences) are presented regarding the diagnosis and management of cardiac

disease among cancer survivors, with a focus on left ventricular (LV) systolic dysfunction and heart failure. The authors conclude that

comprehensive cardiac risk assessment is necessary to optimally manage all cancer survivors, and the integration of common defini-

tions is necessary. Ongoing and future research will need to incorporate cardiovascular management principles in the long-term

assessment of cancer survivors. Cardiac biomarkers, troponin, and the natriuretic peptides are becoming essential in the management

of cardiac disease in cancer survivors coupled with periodic use of sophisticated imaging tools. Recognition of specific cancer ther-

apy and the increased cardiovascular risk is an ongoing task that will remain of paramount importance for optimal outcomes among

cancer survivors. Cancer 2013;119(11 suppl):2131-42. VC 2013 American Cancer Society.

KEYWORDS: cardiotoxicity; heart failure; survivorship; cardioprotection.

INTRODUCTION
Over the past 10 to 15 years, cardiac complications resulting from cancer therapy have been recognized increasingly as
major contributors to morbidity and, ultimately, mortality in cancer survivors.1-6 However, despite this increased recogni-
tion, there are major limitations in our collective understanding of the proper tools necessary for the identification, treat-
ment, or prevention of these complications. Although many systematic reviews have been conducted with regard to
various topics related to cardiac disease in this population (and are referenced in the current article), this “dialogue”
between European and American investigators will provide insight to some of the current perspectives in Europe and the
United States on viewing and managing this burgeoning issue. Because of the success of cancer therapy and the complexity
of the treatment regimens that are being increasingly used to control cancer, there are myriads of cardiac conditions that
must be considered in cancer survivors. Although the term “cardiotoxicity” generally refers to heart damage as a result of
treatment, specifically, this has been used most commonly to describe left ventricular (LV) systolic dysfunction and heart
failure (HF) related to certain types of chemotherapy.7-9 Although LV systolic dysfunction and HF are the focus of this
report, it is important to recognize that other components of the cardiovascular system (eg valves, vasculature, pericardium)
also may be affected by both chemotherapy and radiotherapy, with subsequent effects on heart function.5,6,10-12 Featuring select
European and American perspectives, 5 topics are discussed below: 1) definitions of “cardiotoxicity” and current limitations, 2)
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epidemiology and risk factors, 3) early detection, 4) treat-
ment, and 5) possible prevention strategies. Finally, in con-
clusion, suggested areas for research and improved clinical
practice are outlined for development internationally.

Definitions of “Cardiotoxicity” and Current
Limitations
American perspective

Historically, HF resulting from cancer treatment was con-
sidered a synonym for “cardiotoxicity” largely based on
the description of adverse cardiac events that resulted
from anthracycline administration. The Common Termi-
nology Criteria for Adverse Events (CTCAE) formulated
by the US National Cancer Institute for clinical research
reporting has defined “cardiotoxicity” solely as sympto-
matic LV systolic dysfunction (an LV ejection fraction
[LVEF] of <50%) or congestive HF.13 This method of
reporting is a very insensitive assessment of HF as a clini-
cal condition that results from chemotherapy, especially
because nearly half of patients admitted in the United
States for HF actually have a normal or nearly normal
LVEF.14,15 In addition, HF was not a codeable diagnosis
in the first 3 versions of the CTCAE. Furthermore, in any
trial that was not a phase 1 or 2 study, only grade 3 toxic-
ity was reportable (symptomatic severe reduction of sys-
tolic dysfunction with an LVEF<20%) and, thus, milder
cases of LV systolic dysfunction were not ascertained.
Finally, rates of HF and LV systolic dysfunction generally
are described best in the minority of patients who partici-
pate in clinical trials. Patients who are cancer survivors uni-
formly would be excluded from cardiology research trials,
and cancer survivors who dropped out of an oncology trial
because of toxicity generally would not have any systematic
follow-up. Even for patients on clinical trials, ascertainment
of late cardiotoxicity may be limited by the sometimes long
interval between potential cardiotoxic exposure and the de-
velopment of clinical or even subclinical findings.

Because of these reporting limitations, outside of
some special populations, it has been extremely difficult
to know the incidence and prevalence of LV systolic dys-
function or HF that results from chemotherapy, even
anthracycline-based therapy, which is the most commonly
recognized. Although not without limitations, Surveil-
lance, Epidemiology, an End Results-Medicare linkages
provide some population-based insight into the epidemi-
ology among older cancer patients,16,17 and large cohort
studies like the Childhood Survivor Study provide impor-
tant data on childhood cancer survivors.18 The current
CTCAE (version 4) is more detailed than previous ver-
sions in its reporting of LV dysfunction (reduced LVEF

<50%) and HF. However, a more careful description of
cardiac toxicity is represented in data from Italy that
examines cardiac toxicity in terms of HF, asymptomatic
LV dysfunction, arrhythmia requiring treatment, and
sudden cardiac death.19 These data form a broader and
more complete description of cardiac toxicity that should
serve as a model for future research efforts.7

European perspective

Given the potentially long interval (up to 2 or 3 decades
in some instances) between cancer therapy exposure (both
chemotherapy and radiotherapy) and subsequent adverse,
measurable effects on cardiac health, such adverse effects
can have an important, albeit delayed effect on the prog-
nosis of long-term survivors.2,4,9,19,20 It has been difficult
even to develop a consensus for a more specific outcome,
such as LV dysfunction, including identifying the most
sensitive markers and the most appropriate threshold for
action. LV dysfunction may result from many anticancer
drugs through different mechanisms and may manifest as
declined LVEF as a final common pathway.21 However,
although LVEF remains one of the most commonly used
indexes of LV systolic myocardial performance, a reduc-
tion in LVEF is considered a very late finding.22 Cur-
rently, cardiotoxicity is commonly defined either as an
LVEF reduction of greater than 10 percentage points with
a final LVEF<50% or as an LVEF reduction greater than
15 percentage points with a final LVEF >50%.23 It is
unclear whether a minimal reduction of 5 percentage
points with accompanying HF symptoms is enough for a
diagnosis of cardiotoxicity.24 Nevertheless, currently, a
change in LVEF remains the basis for all definitions of
cardiotoxicity issued by scientific societies in both Europe
and the United States.10,25,26 Table 1 provides examples
of different definitions of cardiotoxicity used by selected
studies,34 and one of the most commonly used severity
grading systems of chemotherapy-related LV dysfunction
is detailed Table 2.13,32,35-38

Epidemiology and Risk Factors

The dose relation between anthracyclines, radiation, and
subsequent cardiotoxicity has been extensively reviewed
by others.20,39-41 The exact mechanism by which anthra-
cyclines cause cardiac injury still is not well understood
but likely involves the production of free radicals, which
accentuate mitochondrial and cardiomyocyte damage.41

Separate effects mediated by cardiomyocyte topoisomer-
ase also may be important.42 The relation between anthra-
cycline exposure and cardiac injury was appreciated early
on43; and, as dosing practices have evolved, acute toxicity
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has become rare, but anthracycline-treated patients con-
tinue to experience an increased risk of chronic, typically
dilated cardiomyopathy that may not be detected until
years or even decades after exposure, especially with doses
greater than 250 or 300 mg/m2.16,18,39

In a European prospective, longitudinal study of
childhood cancer survivors, the most important predictor
of worsening cardiac performance was total anthracycline
dose.44 Similarly, a large, retrospective Swedish experi-
ence in young patients, including children, who received
chemotherapy and radiotherapy for Hodgkin lymphoma
indicated that age at diagnosis (<40 years) and family his-
tory of HF predicted the development of HF and stroke at
follow-up after 20 years.45 If young age is a risk for child-
hood patients, then, similarly, older age is a notable risk
for older women with breast cancer who are currently

receiving trastuzumab in an adjuvant setting35 and for all
patients who have received anthracyclines.46,47 In addi-
tion to age, it also has been demonstrated that female
childhood cancer survivors are at increased risk of cardio-
myopathy in some studies, but that finding had border-
line significance44,48 or was not supported in other
studies.9

Similarly, radiotherapy-related late effects usually
take years to manifest in the form of accelerated (com-
pared with expected population rates) coronary artery and
other vascular diseases, valvular dysfunction, pericardial
disease, and sometimes LV dysfunction and restrictive
cardiomyopathy.5,18,40,49 Although there also exists a
clear dose-response relation, especially in patients with
left-sided breast cancer, some reports suggest that the risk
may be increased even with doses<5 Gy.20

Although cardiac complications associated with
anthracyclines and radiotherapy are the best studied to
date, other agents also have been associated with cardio-
toxicity. Anthracycline-related derivatives, such as mitox-
antrone, may be less likely to cause cardiomyopathy, but
they are not risk-free either.50 There are different anthra-
cycline derivates that may reduce cardiotoxicity in cancer
patients.50 Other chemotherapy, such as high-dose alkyla-
tor therapy given as part of hematopoietic cell transplanta-
tion conditioning regimens, also have been linked to an
increased risk of HF.51 Finally, newer agents, such as tras-
tuzumab, a monoclonal antibody to the human epidermal
growth factor receptor-2 (HER2) (also called ErbB2),
have been associated with LV dysfunction, including an

TABLE 1. Previous Definitions of Cardiotoxicity Used by Selected Clinical Trialsa

Reference Definition of Cardiotoxicity Drug Results and Cardiotoxicity

Tan-Chiu 200527 Decline LVEF by 10% to <55% Trastuzumab Cardiac events at 3 y: 4.1%

(AC-TH) vs 0.8% (AC-T)

Perez 200428 LVEF decline �15% compared

with baseline to below the

LLN (toxicity grade 2)

Doxorubicin and

cyclophosphamide

Grade 2 toxicity, 6.6%

Suter 200429 Decline of LVEF �15 points

to <50%

Trastuzumab Received trastuzumab, 6.5%;

did not receive trastuzumab,

0.7% (preliminary data from 6 trials)

O’Brien 200430 Decline in LVEF of 20 points

to >50% or at least 10 points

to <50% or clinical CHF

Doxorubicin Decline of LVEF, 18.8% (of which 21%

had clinical CHF); clinical CHF

without LVEF decline, 0.8%

Smith 200731 Decline in LVEF of �10 points

from baseline to <50%

Trastuzumab after adjuvant or

neoadjuvant chemotherapy

Unadjusted HR for the risk of an

event with trastuzumab compared

with observation alone: 0.64

(95% CI, 0.54-0.76; P<.0001)

Romond 200532 Decline of LVEF �16 points

or <LLN

Doxorubicin and cyclophosphamide

followed by trastuzumab

Discontinued trastuzumab

because of toxicity: 31.4%

Ryberg 200833 Decline of LVEF <45% or

15 points from baseline

Epirubicin Developed cardiotoxicity: 11.4%

Abbreviations: AC-T, doxorubicin and cyclophosphamide followed by docetaxel; AC-TH, doxorubicin and cyclophosphamide followed by docetaxel and trastu-

zumab; CHF, congestive heart failure; CI, confidence interval; HR, hazard ratio; LLN, lower limit of normal; LVEF, left ventricular ejection fraction.
a Adapted from Sawaya 2011.34

TABLE 2. Severity Grades of Chemotherapy-
Related Left Ventricular Systolic Dysfunction

Grade I Asymptomatic decline in LVEF of

>10% from baseline evaluation

Grade II Asymptomatic decrease in LVEF of <50%

or �20% compared with baseline value

Grade III Heart failure responsive to treatment

Grade IV Severe or refractory heart failure or requiring

intensive medical therapy and/or intubation

Grade V Death related to cardiac toxicity

Abbreviations: LVEF, left ventricular ejection fraction.
aAdapted from National Cancer Institute Common Terminology Criteria for

Adverse Events,13 Martin 2009,24 Eschenhagen 2011,25 Bovelli 2010,26

Swaya 2011,34 and Tarantini 2012.35
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increased risk of clinical HF, when received by patients
who previously received or are currently receiving anthra-
cycline-based regimens.52 The mechanism of this toxicity
may be related to additive stress on repair mechanisms af-
ter anthracycline administration, like a response to the
negative stress of chemotherapy.53 Increased rates of myo-
cardial ischemia and LV dysfunction also have been
observed after treatments with tyrosine kinase inhibitors,
such as sorafenib54 and sunitinib,55 respectively.

Finally, although cancer therapy-related cardiotoxic
exposures are important, many studies have indicated that
conventional risk factors, such as smoking,38 hyperten-
sion, and diabetes,26,42-44 remain important independent
risk factors. Variation in individual risk may also be
explained by underlying genetic variation. Recent studies
have reported several candidate single nucleotide poly-
morphisms in drug metabolism pathway genes that may
be associated with anthracycline-related cardiomyopathy
among childhood cancer survivors,48,56 supplementing
previous work done using in vitro assays.57,58 Investiga-
tors also have begun to examine the role of genetic poly-
morphisms in the inflammatory pathway genes in relation
to heart disease after radiotherapy.59 Because heterogene-
ity in phenotype has been a major barrier to replication in
genetic epidemiology research,60 a consistent, interna-
tionally accepted definition of key cardiotoxic outcomes
will be important in facilitating future work in this area,
including the validation of these preliminary findings.

Early Detection of Cardiac Toxicity

Given the significant impact of cardiotoxicity on progno-
sis for patients with cancer, earlier detection has become a
primary goal for both cardiologists and oncologists. Many
providers do not recognize that anthracycline-based
chemotherapy is such a powerful risk factor for the devel-
opment of LV dysfunction, although it is identified as a
high-risk clinical indicator for the development of HF in
the American College of Cardiology/American Heart
Association (ACC/AHA) guidelines for the detection and
treatment of HF.61 Currently, the most frequently used
modality for detecting cardiotoxicity is the periodic mea-
surement of LV systolic function (typically the ejection
fraction and sometimes fractional shortening) by either 2-
dimensional echocardiography (2D ECHO) or multi-
gated acquisition scanning (MUGA).62 To date, however,
there are no evidence-based adult guidelines for cardiotox-
icity monitoring during and after anticancer therapies
(Table 3).25,61 Evidence-based and consensus-based
guidelines in pediatric oncology have been published by

different national groups, although they differ in their rec-
ommendations.64-66

European perspective

Recently published European Society of Medical Oncol-
ogy clinical practice guidelines specify more details,
although these are not necessarily based on high levels of
evidence.21 For example, these guidelines recommend
assessing cardiac function 4 years and 10 years after
anthracycline therapy in patients who were treated at age
<15 years (evidence level, III [with level I considered the
most rigorous]; recommendation grade, B [with A consid-
ered superior]), or even at age>15 years but with a cumu-
lative dose of doxorubicin >240 mg/m2 or epirubicin
>360 mg/m2 (evidence level III B). If LV dysfunction is
detected by imaging or cardiac biomarkers (evidence level
III C), then the receipt of angiotensin-converting enzyme
inhibitors (ACE-Is), angiotensin receptor blockers
(ARBs), or perhaps beta-blockers may limit progression
to symptomatic HF. In fact, in the European guidelines,
the aggressive medical treatment of those patients, even if
they are asymptomatic, who demonstrate LV dysfunction
after anthracycline therapy “is mandatory,” especially if
long-term survival is expected.

Recommendations also exist for trastuzumab-
treated patients to receive serial evaluation of LVEF every
3 months.24,67 However, not all patients who receive tras-
tuzumab have LVEF monitoring as frequently as

TABLE 3. Summary of Guidelines With Recom-
mended Approaches for Cardiotoxicity Monitoring

Professional
Organization Reference Recommendationsa

ACC/AHA Hunt 200961 1, 2, 5

HFSA Lindenfeld 201063 1, 2, 5, 6

ASCO Carver 200710 2, 5, 6

ESC Eschenhagen 201125 2, 5, 6

ESMO Curigliano 201221 1, 2, 3, 4, 5, 6

COG Landier 200464 1, 2, 6

CCSG Skinner 200665 1, 2, 6

DCOG Sieswerda 201266 1, 2, 3, 6

Abbreviations: ACC/AHA, American College of Cardiology/American Heart

Association; ASCO, American Society of Clinical Oncology; CCSG, Child-

ren’s Cancer Study Group (United Kingdom); COG, Children’s Oncology

Group (primarily United States); DCOG, Dutch Children’s Oncology Group;

ESC, European Society of Cardiology; ESMO, European Society of Medical

Oncology; HFSA, Heart Failure Society of America.
a The numbered guidelines with recommended approaches for cardiotoxic-

ity monitoring are as follows: 1) All patients who receive cardiotoxic therapy

are considered to be at high risk for the development of heart failure; 2) left

ventricular systolic function assessment should be performed at baseline

and at some subsequent interval (no specific time point); 3) angiotensin-

converting enzyme inhibitors and beta blockers are recommended for treat-

ment; 4) angiotensin-converting enzyme inhibitors are recommended for

prevention; 5) adult survivors; and 6) pediatric cancer survivors.
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suggested by the guidelines; conversely, a considerable
percentage of patients do not have favorable outcomes
even with close cardiac monitoring.68,69 This reflects the
reality that LVEF measurement is a relatively insensitive
tool for detecting cardiotoxicity at an early stage, largely
because no considerable change in LVEF occurs until a
critical amount of myocardial damage has taken place,
and it only comes to the forefront after compensatory
mechanisms are exhausted. Serial measurements of tropo-
nin I can provide complimentary information in this set-
ting but are not routinely done or recommended.22,70

Therefore, evidence of a decrease in LVEF precludes any
chance of preventing the development of cardiotoxicity.71

Conversely, a normal LVEF does not exclude the possibil-
ity of later cardiac deterioration. In addition, the measure-
ment of LVEF presents several challenges related to image
quality, assumption of LV geometry, load dependency,
and expertise. Novel echo imaging techniques, like con-
trast echocardiography and real-time, 3-dimensional
echocardiography, have emerged that allow for an
improvement in the accuracy of calculating LVEF.72

Small studies examining tissue Doppler and strain rate
imaging appear promising for detecting early subclinical
changes in cardiac performance that anticipate a decrease
in conventional LVEF, even if long-term data on large
populations confirming the clinical relevance of such
changes are not yet available.73,74 The advantages are that
these techniques do not require a separate examination
and that the technology is available on most current
machines. The disadvantage is that data analysis is cur-
rently off-line, very time-consuming, and still depends on
the quality of the acoustic windows. Currently, although
they are promising, these new echo imaging techniques
cannot yet be recommended as part of routine assessment
of cardiac function among cancer survivors.75 Alternative
imaging modalities and serum-based biomarkers are dis-
cussed further below.

American perspective

Currently, the measurement of cardiac biomarkers (tro-
ponin I and troponin T, B-type natriuretic peptide
[BNP], and N-terminal pro-BNP) are becoming more
widely used to detect cardiac toxicity among patients
actively receiving cancer therapy as well as short-term sur-
vivors.77-79 However, there is not a clear, consistent rec-
ommendation, because there are many variations in the
techniques to measure each assay, and the optimal timing
of measurement and interpretation in relation to chemo-
therapy have not been established. Furthermore, less
established data exist to guide choices on how to respond

to an abnormal value when a patient is receiving anthracy-
clines79 and perhaps trastuzumab. Data for other drug
regimens are even less well studied. Notwithstanding these
limitations, the early detection of cardiac toxicity is possi-
ble and can facilitate earlier intervention, which may
attenuate cardiac injury even if it is associated with anthra-
cyclines.22 Again, this is a critical difference from the
long-held belief that the trajectory of anthracycline-
related cardiac injury is not modifiable.

Cardiac imaging with 2D ECHO, MUGA, or mag-
netic resonance imaging (MRI) has been used for many
years to detect cardiac toxicity. There is considerable evi-
dence suggesting that 2D ECHO or MUGA are adequate
screening tests for clinically detectable LV dysfunction, but
they are not very sensitive for detecting earlier subclinical
injury.22 There have been no recent developments regarding
MUGA and the utility of MUGA-based results for early
detection. MRI has gained importance recently, primarily
because of the accuracy of its LV measurements and its abil-
ity to characterize the myocardium as either normal,
recently injured, or permanently damaged, which is superior
using MRI compared with 2D ECHO.80 Compared with
2D ECHO, MRI has disadvantages in terms of more lim-
ited availability and radiologic expertise as well as a potential
for its accompanying contrast to worsen any renal insuffi-
ciency. MRI also is contraindicated in patients who have
implanted mechanical devices. Finally, young children
undergoing MRI often require anesthesia. However, these
issues aside, MRI likely will be a valuable resource for moni-
toring and detecting cardiac damage for years to come.

Which ever imaging technique is used, it is best to
repeat serial measurements with the same tool to mini-
mize intermeasurement variability, although interobserver
variability remains a potential issue. However, currently,
there is no international consensus on recommendations
regarding the expected or required interval for testing,
although efforts are being made to harmonize recommen-
dations for pediatric survivors,64-66 and some consensus
guidelines have been issued for hematopoietic cell trans-
plantation survivors.81 This has great importance, because
these all of imaging studies are expensive, much more so
than troponins and/or BNPs, and cannot be routinely
repeated without clear benefit and necessity. One recom-
mendation by the US Food and Drug Administration is
to follow patients who are receiving long-term trastuzu-
mab with imaging studies every 3 months, although this is
not necessarily practical or economically feasible.82 Issues
related to an optimal screening schedule and relative cost-
utility remain an understudied area but may very well dif-
fer in different health care delivery systems.
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Today, strong data indicate that troponin detects
anticancer drug induced-cardiotoxicity in its earliest
phase, long before any reduction in LVEF has occurred.77

Troponin is now the gold-standard biomarker for myo-
cardial injury from any cause.83 Its evaluation during
high-dose chemotherapy allows for the early identification
of patients who are at risk of developing cardiac dysfunc-
tion, the stratification of risk for cardiac events after chem-
otherapy, and the opportunity for a preventive therapy in
selected high-risk patients.19,84,85 Indeed, it has been
demonstrated that prophylactic treatment with enalapril
in adult patients who have an early increase in troponin af-
ter chemotherapy prevents cardiac dysfunction and associ-
ated cardiac events in patients who receive high-dose
anthracyclines (Fig. 1).85 More recently, increases in tro-
ponin levels have been observed in patients who received
standard anthracycline doses and in patients who received
newer antitumor agents.74,77,78,86 Moreover, in trastuzu-
mab-treated patients, by identifying myocardial cell ne-
crosis, troponin may help us to distinguish between
reversible and irreversible cardiac injury.70

In the published studies, there is wide variation in
the sampling protocols for the measurement of troponins,
with increased levels detected at various time intervals af-
ter chemotherapy, possibly because of diverse troponin
release kinetics in response to cardiotoxic injury with dif-
ferent agents. Thus, currently, most research surveillance
protocols have deemed it necessary to collect blood sam-
ples several times to document a potential increase in tro-
ponin levels.77 This represents a possible limitation for

using the marker in clinical practice; however, the mea-
surement of troponin only immediately before and imme-
diately after each cycle of cancer therapy may be
sufficient, and such a protocol would be more easily trans-
ferable from the research setting to actual clinical prac-
tice.70 This biomarker-based protocol is likely to be cost-
effective when negative values allow for the exclusion of
most patients from a long-term monitoring program
based on more expensive imaging methods. However, the
standardization of routine troponin measurement in the
clinical setting to maximize single-time-point assay sensi-
tivity and specificity is needed and should be an important
focus for future research. Furthermore, additional vascular
biomarkers, such as endothelial growth factors, may be
important in identifying those at risk for vascular toxicity
with newer antiangiogenic-based treatment, although,
currently, those are speculative.87

Finally, although our focus is on chemotherapy-
related HF, the long-term effects of radiation therapy on
the heart can be quite profound.88 Typically, there is a
long period of latency and then the complexity is signifi-
cant. Peripheral vascular and coronary artery disease are
major issues that are classically asymptomatic until a
major clinical event occurs. Consideration of appropriate
screening tests in high-risk individuals is imperative. For
example, carotid ultrasound screening is highly appropri-
ate for patients who have received mantle or head and
neck radiation, whereas cardiac stress testing is important
in survivors who received radiation to the mediastinum. It
also is important to factor in radiation scatter to these

Figure 1. These charts illustrate the protective effect of angiotensin-converting enzyme inhibitors (ACE-I) on cardiac outcomes in
patients undergoing chemotherapy (predominately anthracycline-based) who were randomized to receive ACE-I after an early
increase in troponin I levels (ACE-I group, n 5 56; controls, n 5 58). LV dysfunction indicates left ventricular dysfunction (defined
as a left ventricular ejection fraction <50% plus a decrease >10% from the starting value). Cardiac events include sudden death,
any cardiac death, symptomatic heart failure, LV dysfunction, and serious rhythm disturbance requiring treatment. PM indicates
pacemaker. (Adapted from Cardinale D, Colombo A, Sandri MT et al Prevention of high-dose chemotherapy-induced cardiotoxic-
ity in high-risk patients by angiotensin-converting enzyme inhibition. Circulation. 2006;114:2474-2481.85).
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regions from radiotherapy primarily directed toward the
spine and upper abdomen. Cardiac valvular structures
also are affected by mediastinal radiation, and 2D ECHO
is the most appropriate screening test for this condition.

Treatment of Cardiotoxicity
American perspective

The treatment of cardiac toxicity is greatly influenced by
the comorbidities that exist in a given patient and the con-
text in which that damage is detected. For example, if a
patient is acutely ill from a hematologic-based malig-
nancy, then there may be transient LV dysfunction from a
variety of causes, including stress cardiomyopathy or sep-
sis; and, after a period of stabilization, the patient may be
able to resume cardiotoxic chemotherapy if that is neces-
sary for the optimal treatment of their cancer. Alterna-
tively, a patient who had no prior cardiac disease, received
anthracycline-based therapy 4 years ago, and now has
severe LV dysfunction may not currently be considered
for chemotherapy if cancer treatment is needed. The gen-
eral principles that apply to the treatment of LV dysfunc-
tion in all patients are equally important in cancer
survivors: 1) dietary adjustments, especially sodium limi-
tation; 2) carefully monitored exercise and weight man-
agement; 3) maximally tolerated doses of renin-
angiotensin system inhibitors (ACE-Is, ARBs, and beta-
blockers); 4) selective use of aldosterone antagonism; 5)
appropriate use of implantable cardiac defibrillators or
biventricular pacing; and 6) other prevention-based thera-
pies (aspirin, statins, and avoidance of alcohol/smok-
ing).89 Nevertheless, data supporting the efficacy of these
interventions are limited, specifically among cancer survi-
vors and especially among childhood cancer survivors.

European perspective

There are no well established recommendations for the
treatment of cancer patients who develop HF as a result of
anticancer treatment. Typically, these patients have been
excluded from large randomized trials evaluating the
effectiveness of novel HF therapies, and the use of ACE-I
and beta-blockers in this particular clinical setting remains
a matter of debate. One of the more challenging features
of this form of cardiac dysfunction is that it usually
remains asymptomatic for a very long time.90 Many
American and European authors have recommended
screening programs to look for overt HF, as highlighted
by Yoon et al,91 because many cancer patients who de-
velop cardiac dysfunction do not appear to be receiving
optimal treatment and often are treated only if sympto-
matic. This is probably because there are special concerns

related to the use of ACE-I and beta-blockers, even if these
medications may be highly effective in treating therapy-
related HF, possibly because cancer patients are consid-
ered frail, and the tendency is not to treat them aggres-
sively. A recently published prospective study that
included the largest population of anthracycline-related
cardiomyopathy patients to date (N 5 201 adult patients,
including many still actively receiving anticancer therapy)
demonstrated that the time elapsed from the end of chem-
otherapy to the start of HF therapy (the time to treat-
ment) with ACE-I and with beta-blockers, when
tolerated, is a crucial variable for the recovery of cardiac
dysfunction.92 Indeed, the likelihood of obtaining com-
plete LVEF recovery was greater for patients who had
treatment initiated within 2 months from the end of
chemotherapy. After 2 months, this proportion progres-
sively decreased, and no complete LVEF recovery was
observed among those who had therapy initiated only af-
ter 6 months (Fig. 2). Notably, in that study, the clinical
benefit was more evident in asymptomatic patients than
in symptomatic patients. Therefore, monitoring of cardi-
otoxicity exclusively based on symptom evaluation may
miss the opportunity to detect early cardiac injury that is
still in a reversible stage. At least among adult cancer
patients, this emphasizes the crucial importance of early
detection of cardiotoxicity and suggests that an aggressive
pharmacologic approach, based on ACE-Is, possibly in
combination with beta-blockers, should always be consid-
ered, and attempted in all cases of anthracycline-related

Figure 2. The reversibility of left ventricular dysfunction (both
symptomatic and asymptomatic) in patients undergoing
treatment with anthracyclines depends critically on the tim-
ing of the initiation of cardioprotection therapy with beta-
blockers and angiotensin-converting enzyme inhibitors. If ini-
tiation of therapy is delayed longer than 6 months since the
time of anthracycline exposure, then the likelihood that
patients will respond to therapy is greatly reduced. (Adapted
from Cardinale D, Colombo A, Lamantia G et al Anthracy-
cline-induced cardiomyopathy: clinical relevance and
response to pharmacologic therapy. J Am Coll Cardiol.
2010;55:213-220.92).
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cardiomyopathy (Fig. 3).93 Data on the efficacy of ACE-
Is among childhood cancer survivors are much more lim-
ited, and no recommendations can be made.90 The length
of therapy required once a cancer patient has developed
LV dysfunction and HF remains uncertain, but at least
some data suggest that treatment should be long-term.94

Prevention
American and European perspectives

Because cardiomyopathy may occur even many months or
years later, it is crucial to consider cardiac issues for a long
time, because it is known that these patients are at high
risk for subsequent serious events. True prevention of late
cardiotoxicity in cancer patients begins before chemother-
apy administration: a baseline assessment of cardiovascular
health and effective treatment of cardiovascular risk factors
is needed to prevent most late cardiac toxicities. Aspirin,
control of hypertension and dyslipidemia, and tobacco
cessation all are interventions that should be aggressively
pursued where appropriate.16,49,95,96

Strategies for primary prevention also have been pro-
posed, balancing the need to preserve therapeutic efficacy
while minimizing adverse late effects. Refinements in
treatment protocols and radiotherapy delivery have led to
decreased rates of cardiovascular disease among select sur-
vivor cohorts over time.97 Continued improvements in

technology (eg the advent of intensity-modulated and
proton radiotherapy) have the potential to reduce radia-
tion scatter to critical organs even further for some
patients.40 Effective primary strategies also exist to reduce
anthracycline-related cardiotoxicity (at least among
adults), including the use of less cardiotoxic anthracycline
derivatives, prolonging infusion time, and concurrent
administration of a cardioprotectant, such as dexrazox-
ane.27,50,98-101 Summary risk estimates based on random-
ized trial data (mostly adult patients with breast cancer)
suggest that dexrazoxane is associated with a significantly
decreased risk of both clinical and subclinical HF without
affecting tumor response rates and without being associ-
ated with increased noncardiac side effects compared with
conventional anthracyclines.50,100,101 Currently, it is
approved for use by the US Food and Drug Administra-
tion only among women with metastatic breast cancer
who have received 300 mg/m2 of doxorubicin and who
may benefit from further anthracycline-based therapy.102

The American Society of Clinical Oncology similarly rec-
ommends consideration of dexrazoxane in adults (with
any histology) who have already received 300 mg/m2 of
anthracyclines.103 Data among children are limited,104-106

and concerns regarding the possible association of dexra-
zoxane with an increased risk of second cancers101,107,108

have limited more widespread use among children, and

Figure 3. A suggested algorithm for screening for cardiotoxicity during and after chemotherapy with anthracyclines is illustrated.
ECHO indicates echocardiography; CT, chemotherapy; TnI, troponin I; LVD, left ventricular dysfunction. (Adapted from Cardinale
D. Cardiac dysfunction after cancer treatment. In: Bonow RO, Zipes DP, Libby P, eds. Braunwald’s Heart Disease: A Textbook of
Cardiovascular Medicine. Ninth ed. Philadelphia, PA: Saunders Elsevier; 2012.93).
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the European Medicines Agency has specifically recom-
mended that children not receive dexrazoxane.109

Conclusions

All patients with cancer who are treated with potentially
cardiotoxic chemotherapy represent a high-risk group for
the development of HF. Adults, at least, should be treated
with ACE-Is and/or beta-blockers, in accordance with the
2009 AHA/ACC guidelines for the treatment of stage A
congestive HF, especially when and if the LVEF is
reduced to <55%.61,110 Increased collaboration between
cardiologists and oncologists is needed to determine the
best treatment combinations and the best preventive strat-
egies that will improve the cardiac health of our patients.
To foster this collaboration, new societies based in both
Europe and the United States, such as the Italian Associa-
tion of Cardio-Oncology (AICO) (www.aicocardiolo-
gia.it) and the International CardiOncology Society
(ICOS) (www.cardioncology.com [accessed January 22,
2013]), have been formed that bring together interested
researchers and clinicians from both fields. Finally, child-
hood cancer survivors need dedicated research, because
findings relevant to adult-onset cancer survivors may not
necessarily apply to this population.

Key Gaps

Although much progress has been made in better
understanding and treating cardiac disease and toxic-
ity associated with cancer therapy, multiple issues
remain. These include: 1) the need to develop inter-
nationally accepted and uniform definitions of cardiac
toxicity to make results across studies more compara-
ble; 2) further study of potential interactions between
known treatment risk factors and novel agents as
well as a better understanding of possible genetic
influences on risk; 3) refinement of screening tests,
both serum-based and imaging-based biomarkers, and
the optimal timing and interval between tests; 4)
additional clinical studies that determine the best
treatment strategies both for survivors with asymp-
tomatic LV dysfunction and for those with sympto-
matic HF; and 5) continued development of
strategies that allow for delivery of effective cancer
therapy while minimizing unintended toxicity to the
heart and the cardiovascular system as a whole.
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Interventions to Promote Energy Balance and Cancer
Survivorship

Priorities for Research and Care

Catherine M. Alfano, PhD1; Alessio Molfino, MD, PhD2; and Maurizio Muscaritoli, MD, FACN2

The growing population of cancer survivors worldwide and the growing epidemics of obesity and physical inactivity have brought

increased attention to the role that interventions to promote exercise and a healthy body weight may play in mitigating the chronic

and late effects of cancer. In this light, the authors describe the similarities and differences in research and clinical priorities related to

energy balance interventions among post-treatment cancer survivors in Europe versus North America. Randomized controlled trials

that targeted nutrition, exercise, and weight are reviewed to determine the affect on survivorship outcomes. Interventions focused on

improving prognosis or survival are investigated along with the emerging literature on the interventions targeting pathways and

mechanisms of prognosis or survival. Current North American and European guidelines for diet, exercise, and weight control among

cancer survivors also are investigated along with the implications of the current state of this science for clinical care. Finally, the

authors delineate future European and American priorities for research and care involving energy balance among survivors. It is

hoped that this dialogue launches an international conversation that will lead to better research and care for all post-treatment can-

cer survivors. Cancer 2013;119(11 suppl):2143-50. VC 2013 American Cancer Society.

KEYWORDS: cancer; survivorship; research; Europe; United States; diet; exercise; obesity.

INTRODUCTION
Thanks to earlier detection and better, targeted, and multimodal cancer treatment, many individuals diagnosed with can-
cer can now expect to live for years beyond their treatment. Recent data have demonstrated that an estimated 28 million
individuals worldwide had a history of cancer as of 2008,1 the most recent year for which worldwide data are available.
That number represents 5-year prevalence, so it is a dramatic underestimate of the total number of cancer survivors.
Furthermore, the number of cancer survivors will increase significantly in the coming years with the aging of the Baby
Boomer generation (those born from 1946 to 1964). For example, in the United States alone, it is estimated that there
will be over 18 million survivors by 2022, 11 million of whom will be older adults.2

Although the increase in the number of cancer survivors is good news, it also means that more individuals than ever
before are living with the chronic and late effects of cancer treatment. Chronic effects are problems present during treat-
ment that may persist for months or years after treatment and include fatigue; neuropathy and pain syndromes; depres-
sion, anxiety, and distress; lymphedema; problems with cognition; incontinence; altered body image; and sexual
dysfunction.3 Late effects are not present during treatment but emerge during the post-treatment period and include car-
diovascular disease; endocrine dysfunction; diabetes; osteoporosis; upper or lower quadrant mobility issues and functional
limitations; and increased risk of recurrence, second cancers, and disability.3 Research attention in the last 15 years on
both sides of the Atlantic has focused on identifying risk factors for physical and psychosocial chronic and late effects of

Corresponding author: Maurizio Muscaritoli, MD, FACN, Department of Clinical Medicine, Sapienza University of Rome, Viale dell’Universit�a, 37200185 Rome,

Italy; Fax: (011) 39 06 4997 2016; maurizio.muscaritoli@uniroma1.it

1Office of Cancer Survivorship, National Cancer Institute/National Institutes of Health, Bethesda, Maryland; 2Department of Clinical Medicine, Sapienza University

of Rome, Rome, Italy.

European-American Dialogues on Cancer Survivorship: Current Perspectives and Emerging Issues

This supplement was guest edited by Vittorio Mattioli, MD (NCRC, Bari, Italy) and Kevin Stein, PhD (American Cancer Society, Atlanta, Georgia) and was produced

with the authoritative contribution of 58 authors from the European Union and the United States. The primary aims are to highlight the potential differences

between European and American approaches to cancer survivors’ issues, increase coordination among oncologists and other primary care providers, and aid the

development of a shared care model that can improve the quality of cancer care.

The opinions or views expressed in this supplement are those of the authors and do not necessarily reflect the opinions or recommendations of the journal edi-

tors, the American Cancer Society, John Wiley & Sons, Inc., or the National Cancer Research Centre Istituto Tumori “Giovanni Paolo II” Bari.

DOI: 10.1002/cncr.28062, Received: July 27, 2012; Revised: November 29, 2012; Accepted: November 30, 2012, Published online May 20, 2013 in Wiley Online

Library (wileyonlinelibrary.com)

Cancer June 1, 2013 2143

Original Article



cancer treatment and on developing and testing interven-
tions to prevent or reduce the risk of these negative seque-
lae. One important line of this research has focused on the
role of obesity and energy balance, as determined by die-
tary intake and energy expenditure, in determining the
risk of chronic and late effects and the role that interven-
tions to promote exercise and a healthy body weight may
play in mitigating these problems.

Worldwide, physical inactivity and obesity are com-
mon. In the United States,>33% of adults are obese, and
another 33% are considered overweight.4 Fifty-three per-
cent of US men and 60% of women do not engage in rec-
ommended levels of physical activity,5 whereas >33% of
adults are considered inactive. Rates of obesity6,7 and
inactivity7 are slightly better in Canada than in the United
States. In Europe, the prevalence of obesity varies by
country from 4% to 37%, and the prevalence is lower in
the western and northern regions and is more akin to US
estimates in the eastern, central, and southern areas.8 The
prevalence of inactivity in Europe also differs by country,
with Sweden, Finland, Austria, Ireland, and the Nether-
lands reporting lower levels of inactivity than the United
States and Belgium and Mediterranean countries report-
ing inactivity levels equivalent to those in the United
States.9

Cancer, inactivity, and obesity also are related. Phys-
ical inactivity and obesity are associated with an increased
risk of many cancers10 and with an increased risk of cancer
progression and poor prognosis.11 Preclinical studies have
suggested that excess body weight and inactivity may
affect cell growth, differentiation, and apoptosis to pro-
mote primary tumor growth and also affect tissue invasion
and angiogenesis, leading to tumor progression.12 Com-
pounding the problem of cancer survivors being likely to
be obese and inactive, individuals diagnosed with cancer
often decrease their physical activity levels, eat poor-qual-
ity diets, and gain weight over the course of treatment, as
noted especially among breast cancer survivors.13,14 The
result of these factors is that the weight gain tends to be
gains in fat mass with a corresponding loss of lean (mus-
cle) mass. This problem, called sarcopenic obesity, may
adversely affect the risk of chronic and late effects and
poor prognosis.

For this commentary, our objective was to describe
the similarities and differences in research and clinical pri-
orities related to energy balance interventions among
post-treatment cancer survivors in Europe versus North
America. This was not intended to be an exhaustive review
of these topics but, rather, a tool to initiate an interna-
tional dialogue about these issues, which we hope will lead

to better science and care for cancer survivors worldwide.
We focus here on physical activity, weight, and diet as
they contribute to obesity and sarcopenic obesity, but we
do not cover the immense research on dietary compo-
nents, isolates, or supplements and cancer. We present the
problem of body composition changes among survivors as
2 sides of the same coin: greater overall body weight and/
or elevated body mass index (BMI) values, which can
obscure the presence of muscle wasting/cachexia.

Randomized, Controlled Trials Targeting
Nutrition, Exercise, and Weight to Affect
Survivorship Outcomes

The last 5 years have brought a considerable increase in
the number of studies that develop and test interventions
aimed at helping survivors to improve their exercise or
diet or to lose weight. Most of these studies have been con-
ducted in the United States or Canada, perhaps because of
the increased prevalence of obesity and inactivity there,
but the reasons for the greater interest here are unknown.
Some of these studies have been “proof-of-concept” stud-
ies, ie, testing whether the intervention in fact does
improve physical activity or reduce weight. However, a
growing body of work has targeted survivorship out-
comes, aiming to improve quality of life, reduce chronic
effects of treatment, improve specific aspects of physical
functioning, or reduce the risk of late effects of cancer.

Systematic reviews and meta-analyses of the litera-
ture on physical activity interventions for cancer survivors
have indicated that these interventions significantly
reduce depression15-17 and fatigue16-25 and improve car-
diorespiratory fitness, muscle strength, body composition
and physical functioning,17,22-26 body image,16and qual-
ity of life.16,17,24-27 Resistance training can improve car-
diopulmonary and muscle function, peak oxygen uptake,
strength,28and quality of life.29 It is noteworthy that
weight training has been shown to increase muscle mass
and decrease body fat, thereby improving sarcopenic obe-
sity.30 Exercise interventions that include strength train-
ing also may preserve bone health in cancer survivors.31

Indeed, the available evidence demonstrates that exercise
is 1 of the most important therapies to improve function-
ing and quality of life of cancer survivors. In contrast to
the recent burgeoning number of exercise trials, trials are
just beginning to evaluate weight loss among cancer survi-
vors. These interventions have been conducted almost
exclusively among women with breast cancer. A recent
review of this literature suggests that weight loss interven-
tions may improve body composition (especially when

Original Article

2144 Cancer June 1, 2013



combined with exercise), physical functioning, and qual-
ity of life.32

Lymphedema

Another major focus of research in the last 10 years has
been investigating the role of energy balance in the risk of
lymphedema (LE) and the role of exercise and weight loss
interventions in reducing the risk or exacerbations of LE.
LE, which can occur after surgery for breast cancer and for
other malignancies, has major physical consequences (dis-
comfort, swelling, increased risk for infections and sec-
ondary malignancies) and psychological consequences
(depression, body image disorders) that can decrease qual-
ity of life and may affect survival. In most patients
(approximately 75%), LE develops within 1 year of breast
surgery; however, because of its insidious onset, LE carries
a lifetime risk for breast cancer survivors.33 It has been
widely recognized that preoperative BMI increases the
risk of LE,34-37 with BMI values>30 kg/m2 doubling the
risk.38 Despite the well established relation between pre-
operative overweight and postoperative risk of LE, few
studies have evaluated the role of body weight reduction
with either reduced-energy diets or exercise on the risk of
developing or exacerbating LE in breast cancer survivors.
Two British studies of breast cancer survivors demon-
strated that weight loss through hypocaloric or low-fat
diet can significantly reduce breast cancer-related LE.39,40

A review of strength training studies conducted with sur-
vivors who had LE demonstrated that slowly progressive
strength training was safe and did not exacerbate LE
symptoms.41 It has been observed that strength training
interventions in the United States decreased the severity
and exacerbations of LE symptoms among breast cancer
survivors42 and decreased the likelihood of increased arm
swelling among women at high risk for LE.43 In summary,
the role of weight loss, physical exercise, dietary restric-
tions, and nutritional counseling in the prevention or con-
trol of LE in long-term breast cancer survivors remains
largely unexplored both in the United States and in
Europe, underscoring the urgent need for large multicen-
ter trials addressing this relevant clinical issue.

Interventions Focused on Improving Prognosis/
Survival

Whether exercise and/or weight loss may favorably influ-
ence prognosis or overall survival is a matter of great inter-
est in North America. Such trials must include large
sample sizes and lengthy follow-up periods; thus, they
have not been completed to date. However, a study
funded by The National Cancer Institute of Canada is

currently conducting a survival trial testing whether exer-
cise can favorably influence disease-free survival among
individuals diagnosed with higher risk colorectal cancer
(the Colon Health and Life-Long Exercise Change
[CHALLENGE] trial).44 A study testing the effects of
weight loss on survival from estrogen receptor-positive
breast cancer (Lifestyle Intervention Study in Adjuvant
Treatment of Early Breast Cancer [LISA]; P. Goodwin,
principal investigator; clinicaltrials.gov identifier
NCT00463489) also was being conducted in Canada;
however, that study was terminated early because of lost
funding.

Two diet intervention studies among breast cancer
survivors in the United States have been carried out. The
Women’s Intervention Nutrition Study (WINS) tested
the effects of a low-fat diet among 2437 women with early
stage breast cancer on relapse. An interim analysis con-
ducted with 5 years of follow-up revealed marginally sig-
nificantly lower relapse-free survival in the low-fat diet
arm, and subgroup analyses indicated a significantly lower
relapse rate among women who had estrogen receptor-
negative breast cancers.45 However, it is not known
whether these effects were because of the low-fat diet or
because of the average 6-pound weight loss experienced
by women in the intervention group. The Women’s
Healthy Eating and Living (WHEL) study tested the
effects of a low-fat, high fruit and vegetable/fiber diet on
cancer outcomes in 3088 women with breast cancer.
Women in the intervention arm reduced their fat intake
but did not lose weight, and there was no difference
between the intervention and control arms in recurrence-
free survival.46 However, subgroup analyses revealed that
prognosis was improved among women in the interven-
tion group who did not report hot flashes (who likely had
higher circulating estrogen levels).47

Interventions Focused on Improving Biomarkers
of Prognosis or Survival

In the absence of trials targeting survival, some investiga-
tors in the United States and Canada have begun to inves-
tigate whether physical activity, diet, or weight change can
favorably influence intermediate biomarkers of prognosis/
survival, including sex hormones, insulin or insulin-like
growth factors or their binding proteins, insulin resist-
ance, glucose metabolism, leptin and other adipokines,
immunologic or inflammatory factors, oxidative stress
and DNA damage or repair capacity, angiogenesis, or
prostaglandins. For example, Pakiz et al investigated the
effect of a weight loss intervention (regular physical activ-
ity and reduced energy intake) on inflammation and
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vascular endothelial growth factor in overweight or obese
breast cancer survivors. Weight loss was associated with
reduced cytokine levels, and increased energy expenditure
was associated with a significant reduction in circulating
levels of interleukin-6.48 Befort et al demonstrated that a
low-calorie diet and physical activity reduced body weight
and improved fasting insulin and leptin levels in rural
American breast cancer survivors.49 Allgayer and col-
leagues in Germany documented the effects of exercise on
DNA damage50 and inflammation51 in colorectal cancer
survivors (for a complete summary, please see recent
reviews of this emerging literature52,53 and the recent US
Institute of Medicine report on this topic11). It is note-
worthy that, although this has been a topic of emphasis in
North America, aside from the work by Allgayer et al cited
above and a recently closed clinical trial in the United
Kingdom,54 it has not been a priority among European
investigators. Future studies are needed to clarify the role
of weight loss and physical activity on biomarkers of prog-
nosis or survival among cancer survivors, including the
dose and type of these interventions needed to garner pro-
tective effects.

Guidelines and Care Implications
United States

The American Cancer Society (ACS) provides guidelines
on nutrition and physical activity for cancer survivors.55

These guidelines state that, during the post-treatment
phase, setting and achieving life-long goals for weight
management, a physically active lifestyle, and a healthy
diet are important tools to promote overall health and
quality and quantity of life. These guidelines are based on
the consideration that individuals who have been diag-
nosed with cancer are at a significantly higher risk of
developing second primary cancers and chronic diseases,
such as cardiovascular disease, diabetes, and osteoporosis;
thus, the guidelines established to prevent those diseases
are relevant. In brief, the ACS guidelines advise survivors
to achieve and maintain a healthy weight. Overweight or
obese survivors should limit consumption of high-calorie
foods and beverages and should increase their physical ac-
tivity to promote weight loss. All survivors should engage
in regular physical activity; should avoid inactivity, aim-
ing to exercise at least 150 minutes per week, including
strength training exercises at least 2 days per week; and
should eat a diet high in vegetables, fruits, and whole
grains. These guidelines are consistent with the ACS
Guidelines on Nutrition and Physical Activity for Cancer
Prevention for the general population. The American
College of Sports Medicine Roundtable on Exercise

Guidelines for Cancer Survivors echoes the ACS guide-
lines, stating that current national exercise guidelines for
the US population are appropriate for cancer survivors.56

Europe

The National Cancer Survivorship Initiative-Supported
Self-Management Workstream developed in 2010 in the
United Kingdom (Department of Health, Macmillan
Cancer Support, National Health Service Improvement,
2010) aimed at updating the World Cancer Research
Fund (WCRF) report’s guidelines.57 Although the
authors recognize gaps in the evidence for lifestyle benefits
in cancer survivors, some key lifestyle general recommen-
dations are provided regarding diet (reduce saturated fats,
increase fish intake, and consume a varied diet to ensure
adequate intakes of vitamins and essential minerals;
increase consumption of green and cruciferous vegetables,
etc.) and physical activity (at least 30 minutes a day of
moderate-intensity physical activity on 5 or more days of
the week, although even a modest amount of exercise is
considered beneficial and, thus, is encouraged). The role
of body composition changes that occur in many cancer
patients, depending on tumor localization and treatments,
is also emphasized. In particular, the loss of lean body
mass (sarcopenia) for patients with head and neck and gas-
trointestinal cancers is highlighted, and physical exercise
is suggested to build lean muscle and prevent post-treat-
ment disability, loss of autonomy, and impaired quality of
life. In breast cancer patients, exercise/activity is suggested
for controlling body weight and losing fat to combat treat-
ment-related weight gain (which is exacerbated if the pre-
diagnosis BMI is not within the healthy range). Excess
weight should be avoided. The recommendation is also
given to maintain a stable, healthy weight as opposed to
fluctuating between a healthy and unhealthy BMI. Like
the US exercise guidelines, the British Association of
Sport and Exercise Sciences provides guidance on exercise
for cancer survivors, indicating that survivors should fol-
low health-related physical activity guidelines for the gen-
eral United Kingdom population.58

Along with its role in the achievement of energy bal-
ance and maintenance of healthy body weight, regular
physical exercise should be encouraged to prevent or
counteract the loss of muscle mass and function (ie, sarco-
penia) that frequently complicates cancer and its thera-
pies. Although it occurs most frequently during the phase
of active disease and treatments and in advanced cancer,59

sarcopenia and the consequent functional impairment
may represent a life-long disability for cancer survivors;
thus, survivorship care needs to prevent, assess, and treat
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this debilitating condition. Permanent impairment in
nutritional status secondary to medical or surgical cancer
therapy ultimately may lead to skeletal muscle loss that
interferes with everyday activities. Overall, little attention
has been paid in both US and European guidelines to sar-
copenia-related impairment in the quality of life of long-
term cancer survivors. In this view, attention to body
composition should be improved, because normal/ele-
vated body weight or BMI may well mask an underlying,
life-threatening sarcopenia.

Future Priorities for Research and Care
Involving Energy Balance Among Survivors:
European and American Perspectives

Meeting the needs of the growing population of cancer
survivors requires the development of innovative models
of care, which may be used to inform and enhance cancer
survivorship care in different health care settings.60 The
relevance of researching and optimizing the delivery of
care to cancer survivors is being widely recognized in
North America and is being progressively recognized in
Europe. However, critically reviewing at the available lit-
erature, it is apparent that the American and European
approaches to cancer survivorship both have pitfalls, par-
ticularly concerning noncancer-related health problems,
such as promotion of healthy behaviors. Several specific
issues have to be addressed and solved by future research
in this field to build support for a model of comprehensive
survivorship care that meets the needs of all survivors:

1. Although current evidence from cohort and cross-sec-
tional studies suggests that excess body weight and sar-
copenic obesity are associated with increased risk of
chronic and late effects of cancer, trials should test
whether intentional weight loss among cancer survivors
results in decreased risk of LE or late effects like cardio-
vascular disease. Both North American and European
investigators have acknowledged this as a priority area.

2. Current guidelines on prescribing exercise, nutrition,
and weight control interventions for cancer survivors
are based on general public health advice given to the
general population. However, achieving the level of
healthy behaviors set forth in these recommendations
may not be effective for reducing morbidity and mor-
tality among cancer survivors. Randomized clinical tri-
als are needed to generate evidence-based guidelines
for cancer survivors.

3. A related direction concerns being able to prescribe
appropriately targeted, individualized lifestyle recom-
mendations for cancer survivors. On both sides of the
Atlantic, there is interest in conducting trials that estab-

lish the intensity and type of intervention needed given
an individual survivor’s unique disease, psychosocial,
behavioral, and genetic profile.

4. The extent to which psychosocial issues like depression
or diminished social support play a role in eating
behavior and exercise after cancer treatment has
received little attention in the literature on both sides
of the Atlantic. For example, research should test
whether ongoing psychosocial issues or effects of can-
cer treatments change the hormones that govern appe-
tite (eg leptin, ghrelin).

5. Given the demands of the cancer survivor population
on the health care system and the projected dramatic
increase in the number of cancer survivors in the
future, trials are needed to establish a risk-stratification
system for triaging survivors into appropriate levels of
lifestyle interventions. For example, many survivors
may be able to exercise safely without medical supervi-
sion. However, others may need intense oversight and
targeted exercise prescription based on cardiovascular
functioning parameters along the lines of current
supervised cardiac rehabilitation programs in the
United States. Investigators in the United States61 and
the United Kingdom62 have begun work on this kind
of risk stratification. More research is needed to iden-
tify those individuals who need different levels of life-
style intervention and to guide the development and
delivery of interventions.

6. We need to focus on the promotion of long-term
maintenance of healthy behavior changes. The few
studies available on this topic suggest that survivors do
not maintain their healthy behavior changes over
time.11 Current interest in Europe and North America
is focusing on how to keep individuals exercising, eat-
ing well, and avoiding weight regain once the interven-
tion ends. For example, studies are investigating the
predictors of maintaining behavior changes using be-
havioral theory.63,64

7. Another future direction concerns dissemination of
these lifestyle interventions to all survivors who need
them. Given the large geographic area of the United
States, there is great interest in using technology and
telemedicine approaches to increase the reach of behav-
ioral change interventions to allow minorities and
underserved populations to benefit from these inter-
ventions. For example, Morey and colleagues have
observed that a home-based diet and exercise program
using telephone counseling can reduce the rate of phys-
ical decline in at-risk cancer survivors.65 Befort and col-
leagues have used conference call technology to
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significantly decrease weight among overweight, rural
breast cancer survivors.49 Similar initiatives are still
lacking in Europe.

8. A final area of emerging interest and debate in the
United States concerns bariatric surgery for cancer sur-
vivors. Bariatric surgery can result in much greater
weight loss than behavioral interventions and is associ-
ated with better maintenance of weight loss.11 Further-
more, bariatric surgery studies with the general
population indicate that weight loss is associated with
reductions in biomarkers of cancer prognosis.11 How-
ever, to date, studies have not addressed the safety and
efficacy of bariatric surgery specifically in cancer survi-
vors. In Europe, to our knowledge, there is not yet any
discussion about whether bariatric surgery should be
used for cancer survivors.

Conclusions

Research interests and priorities related to exercising,
maintaining healthy weight, and losing weight in over-
weight and obese cancer survivors in Europe versus North
America are more alike than different. Much of the
research in this area has been conducted in North Amer-
ica, but a growing body of research also is being conducted
in Europe. Where differences exist between the 2 conti-
nents, these are likely because of geographic-specific fac-
tors. For example, the interest in the areas of bariatric
surgery for weight loss among very obese survivors and tel-
emedicine approaches to delivering energy balance inter-
ventions to underserved communities in the United States
but in not Europe likely reflects the larger obesity epi-
demic and greater geographic area of the United States.
However, because current obesity trends in Europe sug-
gest an imminent surge in the epidemic,8 and given the
geographic variation between European Union countries
(eg Northern and Southern Europe), it is likely these
largely US-focused debates will be relevant to Europe in
the near future.

Cancer survivors on both sides of the Atlantic face
some of the same barriers to receiving adequate interven-
tion programs to promote a healthy energy balance.
Although this is changing now in the United Kingdom,
for the most part, energy balance interventions are not
delivered routinely on either continent as part of post-
treatment survivorship care. The lack of a risk-stratifica-
tion system makes it impossible for health care providers
to know which survivors should be referred to which types
of lifestyle interventions. Weight, diet, and exercise guide-
lines on both continents are based on guidelines for the

general population and may not be sufficient to achieve
optimal health and well being in certain subgroups of sur-
vivors. Finally, focus on the assessment of BMI but not
body composition may be leading to missed diagnoses of
sarcopenia and missed opportunities to prevent or amelio-
rate this debilitating condition. That these problems are
universal underscores the need for international efforts to
identify and implement their solutions. We hope that this
dialogue launches an international conversation that will
lead to better research and care for all post-treatment can-
cer survivors.
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Employment Challenges for Cancer Survivors

Anja Mehnert, PhD1,2; Angela de Boer, PhD3; and Michael Feuerstein, PhD, MPH4,5

There is a considerable body of evidence about the adverse effects of cancer and cancer treatments on employment, work ability,

work performance, and work satisfaction among cancer survivors. There is also a growing consensus that cancer survivorship

research needs to address the large variety of short-term and long-term work-related problems and that programs to support return

to work and employment should be developed and integrated into the follow-up survivorship care of cancer patients. Cancer survi-

vorship and employment can be considered from the perspective of the cancer survivor, the caregiver and the family, the employer

and coworkers, the health care providers, and the community or society—elements that comprise many similarities but also differen-

ces between Europe and the Unites States and that may affect employment and return to work among cancer survivors in different

ways. Previous research has specifically addressed the likelihood and timeliness of work return, including factors that promote and

hinder return to work and work performance, and intervention studies and programs that focus on psychological, physical, pharmaco-

logic, or multidisciplinary approaches to work. The area of work disability has emerged as an international field with research from

areas throughout the globe. In this article, the authors provide an overview of the current state of scientific research in these areas

and further provide a cancer survivorship and work model that integrates significant individual cancer-related, treatment-related, and

work-related factors and outcomes. The report concludes with a discussion of European and American contributions and possible

future directions for the enhancement of current efforts. Cancer 2013;119(11 suppl):2151-59. VC 2013 American Cancer Society.

KEYWORDS: cancer; employment; work; disability; survivorship.

INTRODUCTION
More individuals are surviving cancer than ever before, particularly in the high-income countries, because of early diagnosis
and improvements in multimodal cancer treatments. Breast, prostate, lung, and colorectal cancers are the most common
forms of cancer among women and men worldwide. In Europe, the 5-year prevalence includes a total of 8.5 million individ-
uals.1 In the United States, the number of cancer survivors increased in the last 30 years from 3 million in 1971 to 11.7 mil-
lion in 2007, an increase from 1.5% to 4% of the US population.2 Annual cancer incidence data from Europe and the
United States indicate that an estimated 43% to 44% of all cancer patients are diagnosed between ages 15 and 64 years, and
between 56% and 57% are diagnosed between ages 15 and 69 years,1 an age when work life plays an important role.

Given the reality that life expectancy has continually increased in European countries and in the United States—
countries with a high Human Development Index3—in addition to the traditional age range of the labor force, more and
more older individuals are expected to remain in the workforce. Thus, surviving cancer leads to new challenges with regard
to employment and work that can play a significant role in the global economy given the growing needs of cancer survivors
in both the short-term impact and the long-term impact of cancer and treatment. Cancer survivorship and employment
can be considered from different perspectives: 1) the cancer survivor (eg health, quality of life, work ability, job satisfac-
tion, return to work, employment discrimination), 2) the caregiver and the family (eg the burden of care, partnership
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issues, financial problems, risk for poverty), 3) the
employer and coworkers (eg working conditions, work
load, working arrangements), 4) the health care provider
(eg supportive care and rehabilitation needs, effective sup-
port programs and interventions), and 5) the community
or society (eg economic and policy changes).

Between Europe and the United States, there are sev-
eral differences in terms of health care provision and social
security that affect employment and return-to-work in
cancer survivors. With regard to legislation on sick leave
and sickness benefits, all European countries provide sev-
eral types of social insurance systems for employees and,
in some countries, self-employed individuals as well.4

However, there are major differences among countries in
terms of solutions for employees with chronic health con-
ditions and the unemployed. The Nordic European coun-
tries provide a very comprehensive social system for
employees with chronic illness, whereas the majority of
Continental/Mediterranean countries ensure no specific
protection for the unemployed.4 In most European coun-
tries, the amount of benefit is related to the earnings or
income of the employee; in some countries, such as Bel-
gium and the United Kingdom, a lump sum or a flat rate
benefit is paid. Also, the duration of sickness benefit dif-
fers across European countries from a minimum of 6
months to a maximum of unlimited duration.4 Alterna-
tive measures and policies to sick pay allowance can be di-
vided into 3 categories: 1) measures aimed at adapting the
workplace and work activity to workers’ reduced capacity,
2) measures aimed at fostering life-long learning, and 3)
measures aimed at removing individuals from the work-
place whose reduced work capacity does not allow them
to perform the assigned tasks (or any other task).4

In the United States, the health and social network
for those who are work-disabled consists of numerous
programs, including Social Security (eg, retirement, survi-
vors, and disability insurance), Medicare, unemployment
insurance, and supplemental security income. Concerning
general health insurance, the employee is often insured by
the employer. However; insurance for both health care
and indemnity (lost time or 100% work disabled) is also
provided through federal programs to which the employee
contributes during their working years.

Related to the matter of paid sick leave, there is no
national policy related to standard coverage for employ-
ees. Clearly this is not the case in countries within the Eu-
ropean Union. This policy variation between the United
States and the European Union certainly can influence
decisions regarding work status at the time of treatment
for cancer; however, the US federal government, by

implementing the Family and Medical Leave Ac, at least
provides 12 weeks of unpaid, job-protected leave.5 We are
unaware of comparisons to date across countries of the
effects of such discrepancies on work disability in cancer
survivors. However, in relation to this matter, there is an-
ecdotal evidence that, even with short-term disability cov-
erage, cancer patients are deciding not to initiate such
coverage and report wanting to work during treatment
and/or to use sick leave benefits to cover time lost related
to treatment for cancer and its long-term effects.

Employment and Return to Work

Over the past 2 decades, a considerable amount of
research has demonstrated the significant physical, emo-
tional, and social impact of cancer and its treatment on
patients and their families. However, as the increase in
cancer incidence and the improvement in survival rates
have led to a growing number of cancer survivors, the im-
portance of work ability, (re-)employment and social rein-
tegration have gradually emerged as critical topics within
psycho-oncologic and cancer survivorship research.

Because returning to work has great importance for
patients and society, the majority of studies that have spe-
cifically addressed cancer and work outcomes have been
focusing on the likelihood and timeliness of work return.
The work participation of cancer survivors typically has
been assessed by measurements like employment status
(yes/no)6 or the length of sick leave, as reflected by the
number of days off work after diagnosis.7 Several review
articles from both the United States and the European
Union have summarized return-to-work studies and have
reported average return-to-work rates of approximately
64%, with a wide range between 24% and 94%.8-13 How-
ever, a meta-analysis by de Boer et al10 indicated that the
unemployment risk was 1.48 times higher (95% confi-
dence interval, 1.15-1.98) in the United States than in Eu-
ropean countries. Overall, studies have indicated a steady
increase in return to work with increasing time intervals
after a cancer diagnosis (Table 1).13 These results were
based mainly on populations with early stage breast cancer
or mixed populations with breast cancer, gynecologic can-
cers, and a variety of other tumor entities, such as gastro-
intestinal, hematologic, and urologic, cancers.13-24 Roelen
et al25 demonstrated that, 2 years after a cancer diagnosis,
the highest percentage of patients who had fully returned
to work were those who had female genital cancer, male
genital cancer, skin cancer, and breast cancer. The lowest
percentage of patients who returned to work were those
who had lung cancer and gastrointestinal cancers.25 More-
over, advanced cancer stages and palliative treatment
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intention were associated with lower return-to-work
rates.26

Research has indicated that the risk of unemploy-
ment was associated with extensive surgery and advanced
tumor stage.15,22,26-29 Also, a range of tumor entities has
been associated with a greater risk of unemployment and
job loss, including liver, lung, and brain cancers; hemato-
logic malignancies; gastrointestinal and pancreatic can-
cers; as well as head and neck and gynecologic
cancers.10,27,28,30-32

Perceived employer accommodation for cancer-
related and treatment-related symptoms and side effects,
long-term or late effects, and follow-up medical visits has
been identified as a strong predictor of return to
work.8,22,26 In cancer survivors, a return-to-work meeting
with the employer as well as advice from a physician about
work, flexible working conditions, counseling, miscellane-
ous training services, job replacement services, job search
assistance, and maintenance services were factors signifi-
cantly associated with a greater likelihood of being
employed among cancer survivors in both the United
Kingdom and the United States.17,26,33,34 Studies from
European countries, such as Finland, Germany, and the
Netherlands, identified younger age, higher levels of edu-
cation, absence of surgery, fewer physical symptoms,
shorter duration of sick leave, male gender, and Caucasian
ethnicity as variables that were predictive of or associated
with return to work.13,17,19,21,31,35-37

In addition to return-to-work and sick leave dura-
tion outcomes, the performance of the cancer survivor
once back at work has not been regularly investigated.
Breast cancer survivors38 and brain tumor survivors39 self-
reported significantly lower work productivity than their
peers who never had cancer, whereas breast cancer survi-
vors had a mean reduction in productivity of 2.5 hours of
work over 2 weeks.40 All of those studies were conducted
in the United States. Studies focusing on work ability
indicate that higher levels of fatigue or cognitive limita-

tions are associated with decreased work ability.9,16,27,41-46

These findings have been reported in research both on
American and European cancer survivors. In a recent Nor-
wegian study, 31% of the employed cancer survivors (80%
were engaged in nonmanual work) reported a reduction in
physical work ability because of cancer, whereas 23%
reported a reduction in mental work ability.47

Some qualitative studies conducted in the United
Kingdom, the United States, and Canada using interviews
and focus groups have examined the impact of cancer on
the survivor’s subjective experience of work life. Patients
who were 1 to 10 years postdiagnosis reported that they
had difficulties coping and concentrating, and they were
worried about their reduced work capability.46 Returning
to work after treatment for cancer can alter the patient’s
job position. Breast cancer survivors reported experienc-
ing unwanted changes in their jobs and job responsibil-
ities, in addition to changes in their relationships with
coworkers and employers48; these women also reported a
change in their feelings about the importance of work.
This latter study was reported from Canada and in a prov-
ince with strong organized labor.

Other qualitative studies on subjective experiences
of cancer patients also have indicated that their cancer had
influenced their priority of work relative to other aspects
of their lives49 or had deteriorated their job satisfaction
and career prospects.21 Currently, there are few quantita-
tive studies from either the United States or the European
Union that provide information about how cancer survi-
vors experience the quality of their working life in terms
of job-related well being, work pleasure, and the extent
to which work experiences are rewarding, fulfilling,
and devoid of stress and other negative personal
consequences.47

Conceptual Framework

Developing a better understanding of cancer and treat-
ment-induced, work-related problems and the specific
targets for work-related interventions and rehabilitation
programs will facilitate cancer survivorship research and
practice in the area of work and cancer. Figure 1 is a cancer
survivorship and work model adapted from Feuerstein et
al12 and Mehnert13 that illustrates the range of individual
and interpersonal factors and the short-term, long-term,
and late effects of cancer treatments as well as the work
environment and overall legal, organizational, and finan-
cial policies and procedures that may affect employment
and return to work. Specific interventions and rehabilita-
tion programs should to be further developed, evaluated,
and implemented that address a variety of individual and

TABLE 1. Percentages of Patients Who Returned to
Work After Cancer Diagnosis

Time After Diagnosis Percentage of Patients (Range)

RTW 6 mo after diagnosis 40 (24-72)

RTW 12 mo after diagnosis 62 (50-81)

RTW 18 mo after diagnosis 73 (64-82)

RTW 24 mo after diagnosis 89 (84-94)

RTW 5 y after diagnosis 67 (1 study)

Abbreviations: RTW, returned to work.
aBased on data from: Mehnert A. Employment and work-related issues in

cancer survivors. Crit Rev Oncol Hematol. 2011;77:109-130.13
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treatment-related factors and that are tailored to the indi-
vidual needs of a patient. On the basis of existing research,
such programs should focus on the evaluation and tar-
geted intervention related to physical and psychosocial

function, symptom burden, work environment, and orga-
nization-related and policy-related factors. This approach
has the potential to address work-related outcomes, such
as employment, work ability, or work performance.

Figure 1. The cancer survivorship and work model is shown.
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Rather than pointing out differences in the 2 con-
ceptualizations, we thought that it would be more useful
to integrate the 2 frameworks. Merging concepts from
both of these models, in which both frameworks are based
on evidence from studies conducted on both continents,
made sense given a focus on parsimony and applicability.
The integrated model emphasizes 4 major areas, including
individual and interpersonal factors (eg sociodemo-
graphics, education and professional training, meaning of
work); short-term, long-term, and late effects of cancer
and cancer treatments (eg functional impairments, symp-
tom burden); the work environment (eg working condi-
tions); and outcomes, such as employment or work
performance (Fig. 1). An intervention element was
included to highlight various approaches that can improve
work outcomes. The focus on several work outcomes is
consistent with potential outcomes in the work disability
area.50,51 Other work-related outcomes that have been
considered in the cancer survivor literature include
changes in work ability, career choices, work productivity,
and work retention or sustainability. Figure 1 provides a
more complete list of possible work outcomes.

Intervention Studies and Programs

Given the importance of employment for cancer survivor-
ship and quality of life, it is necessary to provide employed
cancer survivors with programs to support the return-to-
work process, work retention, and other outcomes, as
listed in Figure 1. In the past 2 decades, interventions
have focused on either psychological, physical, pharmaco-
logic, or multidisciplinary approaches to work or on mod-
ifying various problem areas in cancer survivorship that
can influence work outcomes.50,51 In the United States
and in European regions, programs to enhance labor par-
ticipation of cancer survivors have been reported. These
initiatives typically focus on providing strategies that often
are focused on the cancer survivor rather than the broader
workplace, economic, or related policy areas. Future inter-
ventions should more centrally include the perspective of
coworkers and employers with regard to the structuring of
work organization, the deployment of workers, work-
related training, skills training opportunities, and profes-
sional development to learn adaptive ways of dealing with
new demands and unfamiliar work situations in working
with individuals who have cancer and other chronic health
conditions.

In a recent Cochrane Review, the effectiveness of
interventions that constituted randomized controlled tri-
als to improve work outcomes was reported.6 Until now,
the research on evidence-based interventions to achieve

changes in various work outcomes has been very modest.
This work was conducted with cancer survivors from both
the United States and Europe. There were no interven-
tions identified in which the primary focus was to improve
return-to-work outcomes or, for that matter, any work-
related outcome. Modest evidence indicated that multi-
disciplinary interventions involving physical, psychologi-
cal, and vocational components led to higher return-to-
work rates than care as usual. Two of the effective multi-
disciplinary interventions were conducted more than 30
years ago by an oncology nurse in the hospital setting.52,53

However, to our knowledge, there are no data on the cost
of such efforts.

In the early United Kingdom study by Maguire et
al,52 patients with breast cancer were advised by an oncol-
ogy nurse on exercise, were encouraged to return to work
and become socially active, and were counseled on feel-
ings. The nurse began the intervention in the hospital
early after surgery and followed the patient every 2
months to monitor their progress until the patient
“adapted” psychologically and socially to the new situa-
tion. Twelve to 18 months after surgery, those who were
helped by the nurse had greater social recovery, return to
work, and adaptation to breast loss than those without the
nurse’s support.52 Berglund et al53 developed an interven-
tion in Sweden for patients with breast cancer in which
the patients received information and performed physical
training supplemented by coping skills training provided
by an oncology nurse who specialized in psychosocial
matters. In a randomized trial, patients with breast cancer
in that program had improved return-to-work outcomes,
but no statistically significant differences were observed
when those patients were compared with controls who
received either a single information session or no
intervention.

Various occupational rehabilitation interventions
have been developed in Europe. A Dutch program,54 in
which the medical specialist provided a 10-step plan with
advice to the patient on returning to work, demonstrated
that patients adhered to 7 of the 10 suggestions in the leaf-
let, and half of the occupational physicians perceived that
the guidance they provided was helpful.54 In a more
recent intervention, a psycho-oncology nurse supported
cancer patients with returning to work in a work-directed
intervention consisting of 4 meetings with a nurse at the
treating hospital to start early vocational rehabilitation
and supply work-related and legal information; 1 meeting
with the participant, occupational physician, and supervi-
sor at work (line manager) and letters from the treating
physician to the occupational physician to enhance
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communication.55 A randomized controlled trial evaluat-
ing the effects of this intervention is currently underway.
In the United Kingdom, a self-management tool for
employees affected by cancer (entitled “Work It Out”) was
recently developed. This empowerment-based approach
enables individuals affected by cancer to find solutions in
making a timely return to work or to maintain employ-
ment during diagnosis and treatment. The project used
intervention mapping, which is a process for developing
theory-based and evidence-based health education pro-
grams, and a Delphi consensus method56 to develop and
test the tool. A feasibility study demonstrated that most
participants considered the information and advice on the
impact of treatment on work ability most valuable. Most
participants felt that specialist cancer nurses and consul-
tants were best placed to deliver return-to-work
interventions.57

The Spanish Association Against Cancer, in coordi-
nation with the Employment Service in Andalusia, has
been working since 2005 on a job placement program to
promote social-labor integration of cancer patients. The
program emphasizes modifying factors in the job place-
ment process, especially those related to cancer. For the
early detection of those factors, an adapted Job Placement
Psychological Factors Questionnaire is employed. Analy-
sis of those elements, along with a customized employabil-
ity diagnosis, provides the adoption of specific strategies
for each cancer patient.58 The program’s job placement
rate is 62.5%. This is probably a relatively good outcome,
because the program is focused on individuals who have
problems returning to work and need help with their
labor integration. In an average population of cancer
patients, the return to work is 62% after 12 months.13

Vocational rehabilitation services are available in
both the United States and the United Kingdom for
patients with cancer and are currently being evaluated. In
Scotland, patients receiving employment support are allo-
cated a case manager who conducts a telephone assess-
ment of supportive care needs to facilitate remaining in or
returning to work. On the basis of this initial assessment
of each individual’s personal goals and health status, the
case manager directs participants to appropriate support
services, including physiotherapy, occupational therapy,
occupational health specialists, counselors/psychological
therapy, and complementary therapy. Thus, each individ-
ual may receive a different intervention or a combination
of interventions. A randomized pilot study has begun to
evaluate the effects of this intervention.59

Young adult cancer survivors had lower levels of
occupational development and were less ready to pursue

employment compared with their noncancer survivor
counterparts. In the United States, vocational services
were offered by vocational counselors to young cancer sur-
vivors, although very few were involved in a state-federal
rehabilitation program.60 Despite this, the provision of
certain vocational rehabilitation services was related to
increased employment in these young adult survivors.
Those who received job search assistance and on-the-job
support were 4 times more likely to be employed after
receiving such services.60

On the basis of social laws in Germany, cancer
patients have a legal right to participate in a 3-week inpa-
tient cancer rehabilitation program at specialized institu-
tions.61 Access to rehabilitation programs is usually
facilitated by hospital physicians and social workers im-
mediately after patients complete their primary treatment
or at a later stage during the course of cancer. Rehabilita-
tion costs are covered mainly by pension and health insur-
ance. The cancer rehabilitation program has a
multidimensional, therapeutic approach that includes
patient education, exercise, and physical therapy to regain
physical fitness and vitality along with relaxation training
and psychosocial as well as occupational counseling to
enhance coping skills and facilitate return to work at the
earliest possible time. Specific programs for gradual rein-
tegration into the working life are provided.

Research in the United Kingdom indicates that line
managers and employers also need support to help their
employees affected by cancer. For example, 1 study
reported that 73% of employers in the United Kingdom
had no formal policy for managing employees diagnosed
with cancer, and only approximately 33% of organiza-
tions ensured that relevant staff had a good understanding
of cancer and the impact of treatment on an individual’s
working role. The effect of this is that insufficient support
and information are made available by employers to
employees with cancer.62 Furthermore, line managers
treated referral to occupational health physicians differ-
ently for employees who had cancer compared with
employees who had other diagnoses, with 45% of
respondents indicating that referral may take place too
late to be effective in securing a return to work.63

To overcome these barriers, the Danish Cancer Soci-
ety is supporting employers by developing an employer’s
guide containing information, legislation, and practical
advice about how to support employees affected by can-
cer. The guide is currently being adapted for other Euro-
pean countries. A similar guide has been developed by
Macmillan Cancer Support in the United Kingdom,64

but neither guide has been evaluated. A measure that
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assesses a supervisor’s level of support, referred to as the
Supervisors to Support Return to Work measure, recently
has been developed in the United Kingdom. This is a
potentially valuable tool in research and in organizational
settings, both during long-term sick leave and after
employees have returned to work.65

European and American Contributions and
Perspectives on Work and Cancer: Future
Directions

Perhaps because of the global economy in the 21st century
and the ease of communication among investigators in
diverse countries with differing languages, health care sys-
tems, and social safety nets, there are many similar con-
structs and approaches to cancer survivorship and work.
There also are conceptual frameworks that possess many
of the same empirically supported and hypothetical asso-
ciations.12,13,66-68 Furthermore, in 2006, a group of
researchers and clinicians interested in the impact of can-
cer on work and employment met in London and then
again a year later in Spain at the International Psychoso-
cial Oncology Society meetings to discuss this field, its
current status, and future directions of this area of
research. Many themes discussed in these initial meetings
have been reflected in the subsequent research of the indi-
viduals who were in attendance. Beyond cancer, there has
also been an increasing international focus on the field of
work disability in general as well as how it applies to many
types of chronic illnesses.69 With regard to cancer survi-
vorship research, previous studies have mainly focused on
breast and gynecologic cancers, including mainly women.
Future research should more strongly focus on patients
with other cancer entities, such as gastrointestinal cancers
or blood cancers, and on different age populations, such
as childhood or adolescent cancer survivors.

Clearly, there are differences between the broad geo-
graphic areas of the United States and Europe in terms of
the European research emphasis on many elements of the
workplace rather than the worker.70,71 This distinction
has a long history in the area of work disability in general;
however, investigators in the United States could learn
from their European colleagues in terms of studying and
addressing various aspects of the work environment and
organization of work in those with various health prob-
lems. Another difference noted in the research between
the 2 different entities is the use of work ability as an out-
come measure in much of the European research and as
more of a focus on measures of productivity in the United
States. Although, at this point, both involve the percep-
tion of the affected worker and are not independent meas-

ures of perceived ability or productivity, the difference is
interesting to point out. Perhaps the focus on perform-
ance at work is more consistent with the US culture,
which focuses on output or productivity to a greater
degree than quality of work life. Finally, the lack of research
on violations of legal protections for cancer survivors in the
workplace in European Union countries versus the United
States may reflect a certain level of friction that rises to the
level of legal remedy for perceived problems in the work-
place in the United States, whereas these problems may be
addressed in the routine management of work and health in
the European Union.72 This differential, although specula-
tive, also may reflect a cultural difference in terms of the rel-
ative value of the quality of work life.

There are many similarities in terms of the factors
associated with work problems across many countries, and
these factors are robust despite differences in social systems,
health care systems, language, and culture. Research on
work disability and a variety of health problems has
reported similar challenges and has identified many of the
same factors related to work disability among many chronic
health problems.51 For example, problems in the area of
work and cancer survivors share many concerns with
research on work and disorders, and those studying cancer
and work can learn from the decades of research in that
area.73 Cost-effective primary, secondary, and tertiary pre-
vention efforts that address the many problems that serve as
barriers to returning to work or work sustainability need to
be pursued with vigor. Although we must learn more about
the etiology and the impact of work disability among can-
cer survivors to titrate our interventions, now is the time to
design and systematically evaluate various approaches based
on our current understanding of cancer survivorship and
work and the broad research base on work disability from
other chronic illnesses.
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Informal Caregiving for Cancer Patients
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According to the recent worldwide estimation by the GLOBOCAN project, in total, 12.7 million new cancer cases and 7.6 million can-

cer deaths occurred in 2008. The worldwide number of cancer survivors within 5 years of diagnosis has been estimated at be almost

28.8 million. Informal caregivers, such as family members and close friends, provide essential support to cancer patients. The authors

of this report provide an overview of issues in the study of informal caregivers for cancer patients and long-term survivors in the

United States and Europe, characterizing the caregivers commonly studied; the resources currently available to them; and their unmet

needs, their psychosocial outcomes, and the psychosocial interventions tailored to their special circumstances. A broad overview of

the state of research and knowledge, both in Europe and the United States, and observations on the directions for future research

are provided. Cancer 2013;119(11 suppl):2160-9. VC 2013 American Cancer Society.

KEYWORDS: cancer; survivorship; health care delivery; nonclinical distribution; Europe.

INTRODUCTION
The estimated number of cancer survivors worldwide who are within 5 years of diagnosis is approximately 28.8 million.1,2

Informal caregivers, such as partners, close family members, or friends, provide essential support to cancer patients along
the illness trajectory. During diagnosis and the first phases of the illness, these individuals may offer practical help by
accompanying the patient during the diagnostic steps and also psychological support for coping with uncertainty and fear.
In the advanced phases of the illness, caregivers may provide assistance and self-care and give emotional support.

The burden of cancer is likely considerable across all cultures. Some have suggested that the experience of caregiving
is not influenced by aspects like race and ethnicity,3 but others have observed racial differences among the type of and level
of involvement in the caregiving task.4

In reality, there are aspects related to race and ethnicity and also aspects related to cultural values, beliefs, and family
systems that may account for caregivers in different countries experiencing their role in different ways. For example, in
some geographic areas, families live close to their families of origin; and, in these cases, more help may come from the
extended family. In other areas, however, the nuclear family may be the only resource for caregiving. For example, if fami-
lies, such as those in Mediterranean countries, are closely involved in their relative’s care, then this may negatively impact
diagnosis disclosure from oncologists to cancer patients despite ethical and legal obligations to the contrary,5 creating a
discrepancy between norms and real medical practice.6,7 Similarly, different approaches to end-of-life care, from diagnosis
disclosure, to the practice of euthanasia, to the role of family members and the availability of hospices, have been docu-
mented among European countries.8 Thus, there is no unique, “western” way of providing care to a patient with cancer.
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The objective of the current discussion is to provide
readers with an outline of the cancer caregiver literature,
in both the United States and Europe, and to offer some
comparisons. The focus is only on caregivers of adult can-
cer patients, because caregiving a child or an adolescent
poses particular strains for families. We performed a non-
systematic literature search using the PubMed and Web
of Knowledge databases using the following search terms:
caregiving, caregiver, significant other, next of kin, spouse,
partner, son, daughter, relative, cancer, and oncology. We
also considered exemplar studies from reviews authored
by US or European researchers. The variety of content in
the 2 literatures reflects the extant differences identified.

Defining Cancer Caregiving

First, it is useful to consider how the research literature
has defined “caregiver.” Unfortunately, there is no univer-
sal definition (and, at times, no definition is provided), so
there is variation across studies. We asked the following
questions: Is an individual a caregiver based on the provi-
sion of psychological aid or behavioral assistance, such as
preparing a meal? Is the extent of support in hours per day
or economic costs incurred more relevant in defining who
is or is not a caregiver? Is anyone living with a cancer
patient assumed to be caregiving? The American Cancer
Society’s (ACS) National Quality of Life Survey for Care-
givers (NQOL-CG), for example, combined elements
like these and defined a caregiver as a “family-like” indi-
vidual, nominated by the patient, and the 1 individual
providing consistent help.9 Similarly, we observed that
some literature reported only using “caregiver” or
“carer”10 as search terms, whereas others used broader
terms like “family,” “significant other,” or “next of
kin.”11,12 Still, it is important to note that different stud-
ies and reviews can be compared or integrated only if they
have a common definition of caregivers or at least if the
definitions are clearly stated.

Cancer Caregiving in the United States

The National Alliance for Caregiving (NAC) estimates
that 4 million individuals are caring for an adult cancer
patient; this estimate accounts for roughly 8% of all care-
givers in the United States. In fact, the 8% estimate
exceeds the numbers of caregivers (6%) for the number 1
killer of Americans: heart disease.13 Data suggest that, for
those with cancer, the periods of care are predominantly
during the first year or 2 after diagnosis (currently, 1.6
million individuals are diagnosed annually14) or when an
individual is declining and dying of cancer (currently,
600,000 Americans die annually14). By comparison, there

are fewer studies of caregivers at other times in the cancer
trajectory, but the available data indicate low rates of care-
giving (eg 16% at 5 years postdiagnosis15) when survivors
are disease free. This suggests there is a bimodal distribu-
tion of caregiving (ie, care at diagnosis/treatment, care at
end of life) across the cancer trajectory. Considering the
numbers of patients at both time points, roughly 2.2 mil-
lion individuals may be caregiving at any 1 time. The
overview of US caregiver research and data has implica-
tions for both policy makers and researchers. First, consid-
ering the numbers of caregivers (estimated at 2.2 million),
their time and effort expended, and their personal finan-
cial costs (including lost wages), policy makers might con-
sider these “hidden” costs to the United States. Absent
proper guidance and skills, caregivers also may become a
burden on the health care and public welfare systems. Spe-
cifically, there is a pressing need for caregiver support and
education to become a part of the patient discharge plan,
much like what is done for caregivers of stroke or cardiac
patients.

Who is caregiving?

Although there are millions, describing the population
of cancer caregivers is not straightforward. To date,
studies have used a 2-step sampling process: first, identi-
fying and sampling patients and, second, asking the
patient to identify (nominate) his/her caregiver who, in
turn, is surveyed. Of course, each stage is subject to
sampling problems and biases, as illustrated by analyses
from the first ACS Study of Cancer Survivors (ACS
SCS-I), which is described below. By using this sam-
pling strategy, Kim et al9 reported that patient factors,
such as age, sex, ethnicity, and type of cancer, predicted
the nomination of a caregiver for further study. Women
(especially those diagnosed with ovarian or breast can-
cer) were more likely to nominate a caregiver than men.
Also, racial groups other than African Americans were
equally likely to nominate caregivers.

Regarding the caregiver participants, Kim et al15

and Kim and Spillers16 report that they ranged in age
from 18 to 90 years (mean age, approximately 55 years),
and most (65%) were women. The majority (66%) were
spouses, and others were offspring (17%), siblings (7%),
parents (4%), or 3% friends. Thus, it is important for
population-based studies like ACS SCS-I to have an
adequate representation of cancer types and disease stages.
However, the nominated caregivers who eventually were
surveyed were primarily Caucasian, middle-aged, women
who were spouses.17 Acknowledging the limitations of
sampling strategies like these, the ACS NQOL-CG,

Informal Caregiving/Romito et al

Cancer June 1, 2013 2161



which is described below, is the most comprehensive
study of US caregivers to date.

A different sampling strategy was used by the
NAC in collaboration with the American Association of
Retired Persons. Data were collected from anyone who
was caregiving (not only cancer caregivers).13 Even so,
the resultant sample was similar to that obtained in the
ACS NQOL-CG, although somewhat older (aged �65
years). The coresidence caregivers (spouses) usually were
the sole caregivers, but the majority (68%) also reported
receiving help from additional unpaid caregivers,
although not their adult children, as might be assumed.
Thus, few studies have sampled nonspousal caregivers,
such as daughters or sons (although there are exam-
ples9,17) or the offspring of older caregivers.18 To our
knowledge, there are no studies sampling other relatives
or close friends. In the future, recruiting caregivers
through community sampling (rather than patient nom-
ination) would achieve a more representative caregiver
sample and would be feasible considering the millions
of cancer caregivers in the United States.

Caregivers’ unmet needs, tasks, and burdens

Caregivers’ tasks are multifaceted and change along the
trajectory of illness in concordance with patients’ medical
and emotional needs. Measures have been developed for
assessing quality-of-life outcomes and support needs. In
considering the measures used in the broader literature,
Wen and Gustafson19 note that existing measures are var-
ied in the domains assessed and whether or not they are
conceptually grounded. Of course, supplying the right
resources for caregivers depends on an accurate assessment
of needs. Although there is general agreement between
researchers on the broad categories of needs (eg informa-
tion), there is less agreement on the elements within cate-
gories. Caregivers participating in the NQOL-CG, for
example, estimated the frequency of providing 4 types of
support: emotional, instrumental (eg information,
obtaining medical services), tangible (eg household
chores), and medical (eg administering medication).17

Patients had been diagnosed for a mean of 25 months; at
that time, approximately half of the caregivers reported
giving all types of support, and the most common was
emotional support.

The daily burdens leave caregivers with their own
needs for support and assistance that, when left unmet,
lead to a poorer quality of life and higher levels of dis-
tress.20 Even 2 years after the patient’s diagnosis, at least
33% of caregivers may need assistance in coping with their
own concerns: the patient’s emotional distress as well as

their own, communication with the patient about con-
cerns, changes in lifestyle, and how to get their informa-
tion needs about cancer met.21 Five years after diagnosis, a
significant proportion of caregivers (21%) still needed as-
sistance in helping with the patients’ continuing distress.
At the same time, 12% of caregivers needed help with
their own emotional distress, their relationship with the
patient, and determining whether their medical and insur-
ance coverage was sufficient.21

Research by Kim et al21 provides a useful categoriza-
tion of caregivers’ many needs and concerns. Those
authors identified 5 domains: psychosocial, financial,
medical, and activities of daily living.21 They considered
these key areas when surveying caregivers 2 months, 2
years, and 5 years after the patients’ diagnoses (N 5162,
N 5896, and N 5608, respectively). The prevalence of
unmet psychosocial needs was 68% at 2 months and 36%
at 5 years. Unmet medical, financial, or daily activity
needs at 2 months remained elevated for the next 5 years.
Also, unmet needs were correlated with age, sex, educa-
tion, and ethnicity. That is, younger caregivers reported
greater unmet needs than older caregivers, women
reported greater unmet psychosocial needs than men, and
Caucasian caregivers reported the fewest unmet needs at 5
years compared with non-Caucasian caregivers. Caregiv-
ers with higher education reported greater unmet needs in
psychosocial and daily activity aspects at the early phase of
the survivorship, but not at later phases.21

Caregiver outcomes

Hundreds of studies describe the untoward effects of can-
cer caregiving,12 with the consensus message that caregiv-
ing adversely affects quality of life. However, there is less
agreement about the nature and extent of negative out-
comes. In a comprehensive review, Kim and Given22 note
that the majority of studies to date have focused on psy-
chological distress, usually that occurring within 2 years
after diagnosis; considering the data described above, this
is certainly the most challenging period. For caregivers,
similar to cancer patients, the negative impacts are
experienced to a greater or lesser extent, depending on the
sociodemographic characteristics of the caregivers. Psy-
chological distress among caregivers was higher among
women, younger individuals, employed caregivers, and
those with lower socioeconomic status.22 Other major life
areas, such as social relationships, occupational circum-
stances, etc, have received little study. Stenberg et al note
that anxiety, sexual problems, and a broad spectrum of
physical problems (eg sleep disturbance, fatigue) are com-
mon areas of disruption among caregivers.12
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After the first 2 years, caregivers generally adapt well.
The ACS NQOL-CG16 was used to assess mental health,
physical health, psychological distress, and spirituality of
caregivers 2 years postdiagnosis. The results indicated that
both the mental health and the physical health of caregiv-
ers were comparable to those of the US population. Only
spirituality needs were heightened among the caregivers.
Regarding individual differences, women and younger
caregivers had higher levels of psychological distress and
poorer mental health, whereas older caregivers reported
poorer physical health. These results are in concordance
with findings indicating a 63% higher mortality rate
among older caregivers compared with noncaregivers.23

In the 5-year follow-up of the ACS NQOL-CG,9

the mental health of former caregivers (because the patient
either was disease-free or had died) was comparable to the
mean mental health of the general US population. How-
ever, caregivers who continued to provide care and those
who were bereaved had the highest distress. The physical
health of both current and former caregivers was compara-
ble to US norms. Caregivers’ age was positively correlated
with lower psychological distress and better mental func-
tioning. Nonspousal caregiving was associated with better
mental functioning. For the former caregivers of patients
who had remained disease free, the women caregivers,
higher levels of caregiver esteem, and caring for patients
with less severe disease were associated with better mental
functioning. Finally, the data suggest that adult daughter
caregivers, in contrast to the patient’s spouse, report the
highest level of caregiver stress; and it is noteworthy that
caregiver sons report the lowest level of distress.18 How-
ever, this finding regarding sons may be an artifact of
existing sex differences in the reporting of distress.

There is broad agreement that cancer caregiving is
stressful. Considering caregivers as a group, younger
women who are caregivers may be at greater risk. In the
population, there will be more women caregivers than
men because of the differential survival rates for the sexes;
thus, it is not surprising that study samples include pre-
dominantly women. Consequently, we know much less
about the experience and needs of male caregivers.
Regardless of sex, older caregivers may be doubly bur-
dened by their distress and the risk for new or worsening
physical symptoms and illnesses.

Experts have concluded22 that data are needed
regarding the long-term effects of caregiving, such as poor
caregiver health, caregiving for patients with recurrent dis-
ease, and caregivers’ bereavement. For the next generation
of data, recruiting caregivers through community sam-
pling would be a step forward and may be more feasible

than might be expected when considering the millions of
cancer caregivers in the population. In addition to the
individual differences that have been identified in the lit-
erature, there surely are others, such as ethnicity, relational
ties (spousal vs other), and combined vulnerabilities.
Within a conceptual framework, an understanding of
these kinds of factors can lead to a tailoring of interven-
tions for caregivers in the greatest need.

Intervention studies and trials

In an important meta-analysis of interventions with fam-
ily caregivers, Northouse et al24 summarized results from
29 randomized clinical trials of interventions that
included caregivers. Of the interventions analyzed, the
majority (63%) were interventions for patient-caregiver
dyads. The interventions were psychosocial, behavioral,
or cognitive and included psychoeducation, skills train-
ing, or therapeutic counseling. The most frequently stud-
ied outcomes were appraisal of caregiver burden and
benefit, coping strategies, self-efficacy, quality of life (dis-
tress, anxiety, depression, and physical health), social
functioning, and others. In general, interventions had
small treatment effects (eg, 0.11-0.26 for physical func-
tioning, 0.16-0.29 for distress and anxiety, 0.04-0.20 for
marital/family relationships, 0.20-0.29 for self-efficacy)
and had no effect on relief from depressive symptoms.
The authors emphasized that the focus of many of these
programs was patient care and that few protocols were
designed to help caregivers, per se. These data suggest
that, although some efforts are best addressed within the
patient-caregiver unit, more robust gains likely would be
achieved for interventions tailored to caregivers’ needs.

Couple or family interventions can be important.
To date, however, there have been few interventions tai-
lored for caregivers, although there is agreement that such
interventions should be introduced at early stages, such as
when the patient begins or continues in treatment. Spe-
cific, empirically based intervention protocols are needed
to address the tasks, needs, and coping efforts of caregivers
as well as any adverse effects that may occur.

Resources: Nonprofit organizations and
government programs

Although a full discussion of resource and policy issues is
beyond the scope of the current article, 2 salient sources of
support are considered. Many nonprofit organizations
(NPOs) founded with the mission to aid cancer patients
have recently broadened their scope or expanded previous
efforts to address caregiver needs. In the United States, the
ACS and the Cancer Support Community,25,26 for
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example, offer emotional support and support groups
through online or local (state or community) affiliates.
Another example, the Family Caregiver Alliance,27 offers
discussion groups, legal advice, and financial advice and
connects caregivers to local resources through a Family
Care Navigator program. These and other NPOs are
working to build more substantive programming and
resources for family members in general and caregivers in
particular.

Compared with emotional support or tips and
advice, it is more difficult to locate financial and instru-
mental support resources. Expenses are incurred for
months, and they are considerable. On the basis of ACS
NQOL-CG data, caregivers provided help for an average
of 17 months after diagnosis, providing care for an average
of 8.8 hours per day. Yabroff and Kim17 estimated that
the average cost of caregiving during 2 years after diagno-
sis was $47,710, with the highest cost incurred from car-
ing for a patient with lung cancer ($72,702) and the
lowest cost incurred from caring for a patient with breast
cancer ($38,334). Some NPOs may be able to provide
modest funds or connect patients with other organizations
that have similar resources. There are peripheral, “virtual”
sources to identify financial support. For example, 1
search engine is that available through the Cancer Finan-
cial Assistance Coalition, which includes 14 different
member organizations for the education of cancer patients
and caregivers about existing financial resources.28

Although these resources are potentially useful, older care-
givers, for example, may not have adequate Internet navi-
gation skills to take advantage of them.

Of course, many caregivers seek governmental (fed-
eral) support, like that available through Medicare (for
which all are eligible) and Medicaid, the specific US pro-
gram for individuals with little to no financial means.
Medicare operates “Ask Medicare,”29 which is a source of
information for caregivers, including that for financial
issues. Some Medicaid waiver programs provide funds to
pay family members for providing care that otherwise
may have been provided by paid professionals or more ex-
pensive facilities, such as assisted living facilities.30 Still,
programs like these are not available to all and may be dif-
ficult to obtain simply because of the time, expertise, and
personal resources needed to seek the assistance (eg com-
puter access, availability of social workers and related pro-
fessionals), which are required to successfully navigate
complex health care systems in the United States.

In an historical review of public policies on family
and informal caregivers for older individuals, Scharlach30

noted that, 2 decades ago (1993), the United States

became 1 of the few countries to grant workers the right
to unpaid leave to care for a parent, spouse, or child with a
serious health condition through the federal Family and
Medical Leave Act. Since then, Scharlach has noted that
an integrated, comprehensive long-term care system has
not been developed that considers informal caregivers as
both care partners and service recipients in their own
right.30 Indeed, there are no “umbrella” organizations or
coordination efforts enabling caregivers to learn about
and access all available resources. Navigating the current
maze is made more difficult for caregivers who have lim-
ited facility with or access to the Internet. However, there
is hope that this circumstance will improve, because care-
giving is embedded in the Patient Protection and Afford-
able Care Act (P.L.111-148), which promotes patient-
centered and family-centered care.

Cancer Caregiving in Europe

Recent data from the EUROFAMCARE (Services for
Supporting Family Carers of Elderly People in Europe:
Characteristics, Coverage, and Usage)31 and SHARE
(Survey of Health, Ageing, and Retirement in Europe)32

studies estimate that approximately 19 million individuals
are providing care to an older individual in Europe.33

Such an estimate includes caregivers of those who have
different disabling conditions, such as adult disabled chil-
dren, frail elderly individuals, or individuals with mental
health problems. One study examined the problems of
caregivers of nonelderly individuals, including data from
England, Belgium, the Netherlands, Austria, and Italy.
The data34 suggest that the majority of caregivers are
women aged >45 years who cohabit with the care recipi-
ent and are physically and emotionally strained from the
caregiving. To date, specific data on the prevalence of can-
cer caregivers in Europe are lacking, including informa-
tion about the tasks caregivers are required to fulfill
according to the different needs of cancer patients at vari-
ous stages of the disease.

Caregivers’ unmet (information) needs

The European literature on unmet needs focuses on the
necessity of more information for families coping with
cancer. A review of 34 studies (including 20 European
studies) examining the degree to which information needs
of family members are fulfilled by health care professio-
nals highlights the need for better access to information
from such professionals and for health care professionals
who can communicate with them in a more caring and
compassionate manner.35 To date, only investigations
among recently diagnosed patients that had small samples
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and/or that were limited only to patients with breast or
prostate cancer have been carried out. An exception is the
2003 report by Isaksen et al, who surveyed a mixed group
of cancer survivors (<10 years after diagnosis) and their
family members (N 5 473).36 Although the majority of
patients (67%) in their study reported satisfaction with
the support and information received, close family mem-
bers did not. Less than 30% of the family members were
satisfied with either the information or the support and
encouragement received from health care professionals.

Data from surveyed Icelandic family members
(N 5 223) of cancer patients indicating an average of 6.2
unmet needs of 20 needs surveyed, and 12 important
needs were unmet in 40% to 56% of the sample.37 Fol-
low-up analyses of individual differences indicated that
unmet needs were significantly greater among caregivers
who were women, younger, a relative other than a spouse,
and/or helping patients with metastatic cancer. In con-
trast, family members of disease-free cancer survivors at
�5 years after diagnosis reported very few unmet needs
(2.7 unmet of 34 possible needs).38 Also, the needs noted
were those most relevant for long-term survivors, ie, infor-
mation about familial risk and ways to manage the fear of
recurrence.

Caregiver outcomes
Health. In general, studies of the physical problems of care-
givers have highlighted fatigue, sleep disturbances, and loss
of weight and appetite,12 although few of those studies
were from Europe. There is some indication that these
physical problems are observed in caregivers throughout
the disease process.39 Caregivers of the newly diagnosed
have reported the occurrence of symptoms like as sleep dis-
ruption, headaches, and fatigue.40 Physical problems like
these may result in more health care use. For instance, a
Swedish study that included 11,000 partners reported
increased health care costs and inpatient health care use in
the 1 to 2 years after the patient was diagnosed with cancer
compared with the 2 years before diagnosis.41

In contrast, when patients remain disease free, close
family members or partners have health (eg mobility,
health care use, pain or discomfort) similar to that of the
general European population.38 However, the experience
of caregiving may vary considerably, depending on both
the intensity and the nature of the caregiving tasks as well
as the caregiver’s perception of the burden. To our knowl-
edge, there are no studies of objective and subjective bur-
den in relation to caregivers’ physical health. Measuring
the burden of care may provide a better understanding of

the aspects of caregiving that pose the greatest strain on
caregivers’ physical health.

Psychological distress. Overall, the picture arises that
most family members adapt well and may not evidence
any elevated rate of emotional distress.42 Studies using
self-report measures of psychological morbidity (usually
symptoms of anxiety or depression) suggest that the preva-
lence of clinically significant distress among caregivers is
20 to 30%. Not surprisingly, studies that use diagnostic
interviews provide lower rates of approximately 10%.43

Unfortunately, there are few studies comparing preva-
lence rates for caregivers versus the rate in a comparison
sample.42 An exception is a report by Hagedoorn et al44 in
which the authors also evaluated a control group of
healthy couples. One recent study from the United King-
dom, however, sampled 257 family members of long-
term cancer survivors and reported percentages for anxiety
and depression (9% and 3%, respectively) similar to those
observed in the general European population.38 An excep-
tion is in the case of caregivers for patients receiving pallia-
tive or end-of-life care, in which caregiver distress is
considerably higher and is also higher compared with dis-
tress in the general European population.45,46 Across all
studies, there is the common difference with regard to sex,
in which spouses who are women report more distress
than spouses who are men.42-44

Social activities and relationships. Despite the impor-
tance of social ties to mortality,47-49 there has been little
study of the negative impact of caregiving on social rela-
tionships, with the exception of studies of marital distress.
Two Italian studies are available. In 2003, Rossi Ferrario
et al observed that 60% of caregivers were unable to main-
tain their friendships or engage in recreational activities or
hobbies.50 In 2007, Giorgi Rossi et al studied caregivers
of terminal patients; in that study, 68% of caregivers
reported that it was either very difficult or quite difficult
to manage any social or leisure activities, and some even
needed to move into the patients’ home. Leisure activities
were more disrupted more than employment, as may be
expected.51 Future research is needed to learn more about
the influence on caregivers’ social activities and relation-
ships apart from the family.

Most of the research on relationship outcomes
focuses on marital stress and strain. For example, it has
been observed that cancer survivors and their partners are
not at greater risk of divorce than members of the general
population (except for women who are diagnosed with
cervical cancer).52 Moreover, partners have reported
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positive changes in relationship satisfaction compared
with healthy controls.53 However, the effect of cancer and
its treatment on the caregiver-patient relationship may be
different for spouses and nonspousal caregivers, such as
children or other family members. For example, in a
mixed sample of significant other caregivers of patients
with lung cancer, only 15% reported an improvement in
relationship quality during the disease trajectory, whereas
a considerable proportion (38%) reported a (temporary)
decline in relationship quality.54 Those who did report
improvement were more likely to be spouses rather than
significant others. The findings of the latter study also
may have been influenced by the palliative illness phase.
That is, the need to provide palliative care may pose extra
strain on relationships. Future research might consider
the phase of cancer or the nature of caregiving tasks as
moderators of relationship distress in couples as well as
other dyads (eg parent-child).

The sexual life of couples also has been studied,
including many studies of patients with genitourinary
cancers55 (eg prostate, bladder, kidney, testicular, or pen-
ile cancer). For example, sexual satisfaction, but not mari-
tal satisfaction, reportedly is lower for couples in which 1
partner is a survivor of testicular cancer compared with
couples that are cancer free.56 In the future, additional
studies on sexual satisfaction and functioning among cou-
ples coping with cancer other than genitourinary cancers
will be needed.

During the last decade, attention has shifted to
studying relationship consequences, emotional outcomes,
and benefit finding in dyads.57-59 Instead of examining
patients and partners or caregivers separately, data from
patient-partner pairs are able to account for their interde-
pendent relationships. The dyadic approach views couples
reacting to the distress caused by cancer as an emotional
system rather than as individuals. Thus, partners (or care-
givers) have to deal with their own and the patients’ emo-
tions and responses to the cancer, and vice versa. It is
believed that the dynamics and the (prior) functioning of
the pair play an important role in maintaining or even
improving the relationship during the disease trajectory.42

Hagedoorn et al,59 for example, reported that both
healthy partners and patients were able to maintain their
relationship satisfaction even if their spouses were cur-
rently not responsive to their needs, but this was the case
only if they perceived that past spousal supportiveness was
high. In the future, dyadic studies that include the testing
of mediator and moderator factors will provide further
insight into relational processes, eg clarifying which dyads
(including patient-nonspouse dyads) are able to maintain

relationship satisfaction and emotional well being and
under which conditions.

Benefit finding

To our knowledge, only 2 European studies have been
conducted on benefit finding, and both came from Swit-
zerland. In a small qualitative study, women who were
partners of patients with head and neck cancer reported
positive changes with respect to attitudes toward life, per-
sonal strength, and relationships with others; they also
reported more positive changes within the partnership
compared with the affected spouses.60 Another study with
a large sample (224 couples) indicated that patient and
partner growth covaried, especially in couples that
included a patient who was a man and a woman partner.
This suggests that patients and partners may experience
parallel growth.57 Obviously, more research is needed,
including studies on nonspousal caregivers. Future studies
should investigate which mechanisms are involved in the
perception of growth in patient-caregiver dyads when the
caregiver is the partner and also when the caregiver is not
the intimate partner of the patient. Cancer-related
factors (eg prognosis) may moderate the association
between patient and caregiver perceptions of growth, but
interpersonal processes within patient-caregiver dyads also
may stimulate benefit finding in both members of the
dyad.

Financial issues

Although health care systems in Europe are socialized,
financial costs for individuals and families still may be
substantial. Some medications, nursing assistance, and/or
physician home visits are costs usually not included in
state-funded health care. For example, 2 large studies
from the United Kingdom reported that between 16%
and 32% of participants stated a need for more financial
help.61,62 In an Italian study, of the 1249 bereaved care-
givers studied, 26% used all or most of their savings in
providing care for their loved one.51

Employment-related problems also are common,
particularly for caregivers of terminally ill patients. For
example, 49% of Italian caregivers of working age (<65
years) had difficulties in managing their regular employ-
ment in the last months of terminal care.51 Research on
the financial/employment problems among caregivers of
patients in other phases of the illness and at the end of life
would be important. In such research, objective outcome
measurements, such as the amount of expenses or reduced
incomes, would be more direct measures of adverse finan-
cial impact.
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Intervention studies and trials

To date, the research literature on interventions for care-
givers is limited. In a recent review,63 8 of 33 studies were
from Europe, specifically the United Kingdom and Swe-
den. The majority (7 of 8 studies) focused on caregivers of
patients in advanced or palliative phases, and 2 of 8 stud-
ies focused on bereaved caregivers. None of the studies
was intended for patient/carer dyads.

Similarly, according to a recent review, few Euro-
pean-based studies of psychosocial interventions are spe-
cifically designed for couples.64 Only 3 of 14 studies
reviewed originated from European countries—the Neth-
erlands,65 Greece,66 and the United Kingdon67—and
each had a unique focus. From the Netherlands, the effi-
cacy of a brief counseling intervention to restore relational
equity among partners was examined. The intervention
was identified as effective in improving relationship qual-
ity, but psychological distress was reduced only in patients
and not in partners. From Greece, the efficacy of a combi-
nation of couple and sex therapy was tested postmastec-
tomy: patients’ depression levels improved after the
intervention, such as their satisfaction with body image
and their relational and sexual life. In the United King-
dom, a case report qualitatively described an attachment
theory-based psychotherapeutic intervention that was
used for a partner and a patient with breast cancer aged 83
years who was terminally ill; the intervention helped the
couple cope with bereavement.

A recent German longitudinal study on 72 couples
indicated that a dyadic-skills intervention, mainly based
on training in communication skills and dyadic coping,
was more effective in reducing avoidance in communica-
tion within the couple and enhancing relationship skills
during the first 16 months after diagnosis with respect to a
control psychoeducational intervention.68

Taken together, the literature on caregiver interven-
tions is limited. Consistent with a developing literature,
there is heterogeneity of topics and modest methods (eg
small samples, short-term qualitative outcomes, unknown
long-term benefits of the interventions, etc). Expansion of
the literature to include caregivers across the cancer con-
tinuum also is needed.

Web-based resources

Across Europe, each country may have its own resources
for helping caregivers through the web. The web-based
resources of the 2 countries of the European authors of
this report, however, have been analyzed by way of exam-
ple. In both Italy and the Netherlands, there are some
associations dedicated to cancer patients who offer infor-

mation, advice, and support for various aspects of illness,
treatments, and patients’ life during the trajectory of dis-
ease. These groups also may provide information on
health care use and facilities for both patients and caregiv-
ers. Some have created discussion forums for caregivers or
information booklets with some advice on coping with an
ill relative. In Italy, no web-based resource for caregivers
of cancer patients was identified except for bereaved
relatives.

Summary and General Conclusions

To paraphrase an observation of Leo Tolstoy, each family
with cancer has cancer in its own way. Still, there are
many similarities between the United States and Europe
in caregivers and caregiving. For example, most cancer
patients are supported by informal caregivers along the
trajectory of the illness. Of these, the majority of caregiv-
ers are women, usually spouses. Also, caregiving exacts
emotional, social, and physical health tolls.

Yet, the overview revealed broad differences and
gaps of knowledge that may serve as directions for future
research in the respective regions. One prominent differ-
ence is the lack of “basic” data concerning caregivers in
Europe compared with data available in the United States,
indicating a need for European data concerning demo-
graphics, tasks, and resources for caregivers. We suspect
this is partially because of the obvious differences in the
feasibility of data collection; much of the US data come
from the ACS NQOL-CG, which samples cancer survi-
vors identified through a national cancer registry. The
task of gathering basic data concerning caregivers of can-
cer patients is beyond the capabilities of an individual
research team. Thus, a combined effort of national and
international cancer registries may be useful and may
facilitate survey efforts in Europe. Data coming from such
surveys provide 1 basis for decisions made by policy mak-
ers and eventually may facilitate collaborative research
between the 2 continents.

There is also a lack of data concerning specific popu-
lations (eg minorities) in the United States and in north-
ern and eastern European countries. Strategic decisions by
policy makers may help to channel appropriate funding
and resources for such studies. Data are lacking both in
Europe and in the United States concerning long-term ad-
aptation of disease-free cancer survivors and their caregiv-
ers. Although there is evidence that long-term cancer
survivors and their caregivers adapt well, it remains im-
portant to learn whether caregivers cope with residual
physical or emotional consequences. There is also a need
for more studies in both the United States and Europe
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concerning caregiving for patients with progressive disease
or at the end of life, and more studies are needed on cul-
tural differences regarding variations in family structure
and caregivers’ coping, burdens, and outcomes. Such
studies also may have implications for understanding re-
silience and protective factors and how interventions can
build on positive aspects of adjustment and coping. In
conclusion, international and cross-cultural collabora-
tions and comparisons will provide a better understanding
of the basic principles of the cancer experience for survi-
vors and caregivers.
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Current Perspectives and Emerging Issues on Cancer
Rehabilitation

Michael D. Stubblefield, MD1; Gill Hubbard, PhD2; Andrea Cheville, MD3; Uwe Koch, MD, PhD4;

Kathryn H. Schmitz, PhD, MPH5; and Susanne Oksbjerg Dalton, MD, PhD6

Cancer rehabilitation is a rapidly emerging and evolving medical field in both Europe and the United States, in large part because of

increases in the number of cancer survivors. Although few argue with the need to restore function and quality of life to patients

affected by cancer and its treatments, differences exist between European countries with regard to the funding, accessibility, and

even the definition of cancer rehabilitation services. In the United States, there is tremendous variability in the provision of rehabilita-

tion services resulting from a variety of factors, including a lack of highly trained cancer rehabilitation physicians and therapists as

well as a lack of comprehensive cancer rehabilitation programs, even at the majority of top cancer centers. Although studies evaluat-

ing the effectiveness of rehabilitation programs in the cancer setting, particularly exercise, have influenced clinical decision-making in

both Europe and the United States for some time, this emerging evidence base also is now starting to influence guideline and policy

making. Coordinated research efforts are essential to establish a robust framework to support future investigation and establish

shared initiatives. Determining the best way forward for cancer survivors will require investment in large-scale prospective cohort

studies that sufficiently describe their rehabilitation needs through the continuum of the survivorship experience. Cancer 2013;119(11

suppl):2170-8. VC 2013 American Cancer Society.

KEYWORDS: cancer; rehabilitation; survivor; exercise.

INTRODUCTION
Preventing and addressing the late and long-term effects of cancer and its treatment are relatively new ideas in the cancer
care model and are reflected in often disconnected systems of cancer care and rehabilitation services both in the United
States and in Europe. Because of an aging population and successful treatment, the number of Americans and Europeans
living with cancer will increase in the coming years. It must be anticipated that the prevalence of cancer survivorship will
continue to grow disproportionately in relation to the number of new cancer cases and deaths. In the United States, there
were 13.8 million cancer survivors in 2010 compared with 1.5 million new cases of cancer and 569,000 cancer deaths
(Fig. 1, top).1,2 It is estimated that the number of cancer survivors in the United States will grow to 18.1 million by 2020.1

For the European Union population (ie, in the 27 European Union member states), the estimated number of survivors
was 17.8 million in 2008 compared with 2.5 million new cases and 1.2 million deaths (Fig. 1, bottom).3,4 More than half
of European cancer patients diagnosed with 1 of the common forms of cancers today will be alive after 5 years.5 A recent
United Kingdom study estimated that up to 10% of their estimated 2 million cancer survivors will be in the “rehabilitation
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phase,” defined as in the second year after diagnosis and
without recurrence.6 The needs of survivors will vary in
type, intensity, and duration; thus, the need for planning
services that prevent or mitigate the effects of late sequelae
effectively and efficiently will be of increasing importance
as demand grows over time.

In this article, we highlight some of the differences
between American and European approaches to the reha-
bilitation of cancer survivors. The ultimate goal of this
report is to provide a snapshot of the large-scale work al-
ready done in European and US cancer rehabilitation. We
hope that increasing awareness of the important gains
made to date and identifying barriers to continued pro-
gress will encourage collaboration between clinicians in
different countries and will help foster the continued
growth and development of this emerging but critically
important field.

State-of-the-Art: Europe

Despite the common objectives of various European
countries regarding the goals of rehabilitation, rehabilita-
tion concepts differ considerably between nations.7

Europe is a continent composed of countries with vastly
varied geopolitical and economic systems that have very
different health care policies and practices. Thus, it is
impossible to provide a whole systemic European perspec-
tive. Instead, in this overview, we refer to specific Euro-
pean countries to illustrate key points. Many European

countries have included cancer rehabilitation in their
national cancer plans, and some have developed or are
working on evidence-based recommendations (ie, Fin-
land, Holland, United Kingdom), but differences remain
regarding the provision, accessibility, and funding of reha-
bilitation services.7 Important principles of most rehabili-
tation programs are a biopsychosocial understanding of
illness and disability, the importance of early rehabilita-
tion measures, the continuity of rehabilitative treatment,
and a tailored rehabilitation plan. In some European
countries, cancer rehabilitation is mainly provided by the
primary health care sector (eg Denmark); although, in
most countries, such as Sweden, Holland, and Norway,
services are provided by both primary and secondary sec-
tors and are supplemented by private initiatives. In Ger-
many, the historic tradition for rehabilitation as a
systematic process (Table 1) is primarily funded by the
pension insurance funds.2

Both organization and coverage differ between
nations, ranging from high coverage in some countries to
virtually nonexistent systematic cancer rehabilitation serv-
ices in others. Researchers, clinicians, and policy officials
concerned with cancer rehabilitation from the various Eu-
ropean countries came together under the auspices of the
European Commission to develop a set of common can-
cer rehabilitation indicators (the European Cancer Center
Health Indicator Project [EUROCHIP]).4 This was part
of a broader European Union agenda to conceptualize
care at the European level as opposed to the individual
country level.

Challenges arose for this task because of various defi-
nitions of cancer rehabilitation (both within and between
countries), the availability of national cancer rehabilita-
tion guidelines and action plans, and the availability of
data to determine the status of cancer rehabilitation
within each country. Despite these challenges, a consensus
was reached about a common set of cancer rehabilitation
indicators.

The indicators of cancer rehabilitation developed in
the EUROCHIP project include: 1) 2-year and 5-year
cancer prevalence by age, sex, and cancer type; 2) quality
of life of individuals living with cancer using a common
instrument for all countries so that direct comparisons can
be made (for example, European Organization for
Research and Treatment of Cancer [EORTC] question-
naires); 3) the number of cancer survivors returning to
work; and 4) the number of consultations with an allied
health professional (eg speech therapist, dietician, physio-
therapist, clinical psychologist). Whether and how coun-
tries will implement these recommendations is unclear,

Figure 1. The estimated numbers of cancer survivors in (Top)
the United States in 2010 and (Bottom) the European Union
in 2008 are compared with the numbers of new cancer diag-
noses and deaths for the same years.1,3,4,7
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although the goal of developing a European perspective
on cancer rehabilitation remains.

Evaluating the Effectiveness of Rehabilitation
Interventions: Is Country of Origin Important?

Since 2000, several European health departments have
commissioned systematic reviews regarding the effective-
ness of interventions to aid in the recovery of cancer
patients. This demonstrates the importance placed on
addressing the rehabilitation needs of individuals affected
by cancer by the European health community.8,9 These
reviews included interventions that are irrespective of
country of origin, suggesting that country was not consid-
ered relevant by the reviewers when assessing the effective-
ness of interventions for cancer patients. Thus, an implicit
assumption is being made when examining evidence
regarding the effectiveness of interventions—that cancer
patients have common disease characteristics that render
an intervention being tested in Cleveland, Ohio just as rel-
evant for cancer patients in Copenhagen, Denmark.
Moreover, reviewers in different countries, because they
were drawing on the international evidence base, reached
similar conclusions. Among these were the lack of evi-
dence to determine the optimal time in the patient path-
way to provide rehabilitation and the optimal duration
and intensity of certain rehabilitation activities.

An overview of cancer rehabilitation in the Nordic
countries, the Netherlands, and Germany cites several
research studies evaluating the impact of ongoing rehabili-
tation programs.7 The evidence across these countries on
the impact of rehabilitation on quality of life, physical
functioning, anxiety, and depression and change in health
behaviors indicates that the results are mixed. There is a

need to identify those components of rehabilitation that
will benefit cancer patients most. There is also a lack of
data on the long-term impact of rehabilitation efforts.

Although several European countries draw on inter-
national evidence for decision-making regarding the effec-
tiveness of rehabilitation interventions, they recognize the
importance of evaluating their rehabilitation programs at
the national and local levels. This presents an opportunity
for a European and international database of rehabilita-
tion interventions that can be disseminated in Europe and
elsewhere. Although it is important to draw on interna-
tional evidence, the challenge is to translate and transfer
interventions that are successful for individual countries,
at the local level, and even in smaller subdivisions when
necessary.

Future Areas of Research in Europe

Like in all interventions within the health care system,
rehabilitation efforts should be based on evidence.
Acknowledging that this area of research is a relatively
new field, all levels of analytical evidence are needed,
including observational, experimental, and qualitative
research, to disentangle the complicated challenges of
how, when, and which rehabilitation to offer.10-12 One
research priority should be large-scale, prospective Euro-
pean cohorts that sufficiently describe the needs of survi-
vors through the trajectory of disease, from the point of
diagnosis to long-term survivorship, to inform the devel-
opment of timely rehabilitation or preventative efforts.
Such population-based follow-up studies can provide us
with information on disease characteristics, treatments,
the presence of comorbidities, social support, and socioe-
conomic status to identify and characterize vulnerable

TABLE 1. Rating the Evidence Base Supporting the American College of Sports Medicine Exercise Guide-
lines for Cancer Survivorsa

Variable Breast (During) Breast (After) Prostate Hematologic (During or After HSCT) Hematologic (No HSCT)

Safety A A A A

Fitness A A A C B

Strength A A A C

Body composition B B B

QOL B B B C

Fatigue B B A C B

Anxiety B B

Flexibility A

Physical function A B

Lymphedema A (is safe)

Body image B

Abbreviations: HSCT, hematologic stem cell transplantation; QOL, quality of life.
a This model of the cancer rehabilitation process in Germany was adapted from Schmitz et al.2 Evaluation of the evidence was based on National Heart, Lung,

and Blood Institute categories,3 in which A indicates overwhelming data from randomized controlled trials; B indicates that few randomized controlled trials

exist or that they are small and results are inconsistent; C indicates that results stem from uncontrolled, nonrandomized, and/or observational studies; and D

indicates that evidence insufficient for categories A, B, and C. Blanks (as well as the nonlisting of a specific type of cancer) indicate that there was insufficient

evidence to rate the data.
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groups at higher risk of developing needs that should be
addressed. Important knowledge can be obtained from
such longitudinal studies about resilience and growth fac-
tors and about the complex interactions between the expe-
rience of limitations, needs, and the desire for help.

The building of ambitious, long-term, pan-Euro-
pean follow-up cohort studies has been successfully car-
ried out in other fields of cancer research, such as the
(European Prospective Investigation into Cancer and
Nutrition (EPIC) study, which included more than
500,000 Europeans and provided knowledge on dietary
risk factors for cancer, or the European Cancer Registry-
Based Study on Survival and Care of Patients (EURO-
CARE) studies, which aim to follow survival trends
among cancer patients in Europe over time and to detect
changes across regions.13,14 Establishing such European
survivor cohorts would provide us with knowledge regard-
ing the origins and evolution of cancer-related impair-
ments to function and quality of life among cancer
survivor populations. Evidence from such efforts would
point toward ways to increase standards of cancer rehabili-
tation across Europe by elucidating differences and simi-
larities in outcomes for European cancer patients across
nations and diseases.

Comprehensive rehabilitation programs are perhaps
most important from the patients’ perspective, because
they can obtain rehabilitation tailored to their specific
needs. However, when testing the effects of rehabilitation
efforts, priority must be given to a description of each
intervention component to create better rehabilitation
initiatives. Comprehensive programs must be rigorously
described in terms of aims (prevent or alleviate), target
group (disease and patient characteristics), timing
(during or after treatment), component (physical train-
ing, speech therapy, delivering specialist, intensity,
duration, context), and outcomes (baseline, standardized
measurements and evaluations, generic or disease/
treatment-specific measures). In addition, experimental
testing of rehabilitation programs should include evalua-
tion of patient perspectives, investigating the association
between expectations, motivation, and needs on subse-
quent outcomes.

These programs should be tested in sufficiently pow-
ered studies applying long-term follow-up. In countries
like Germany, legislation hinders randomization of inter-
ventions in rehabilitation, but quasiexperimental evidence
has been obtained from several outcome and process stud-
ies in cancer rehabilitation with very high numbers of
patients.2,15 In many European countries, rehabilitation is
not fully integrated into the standard medical care of all

cancer patients, and it is possible that we reach only seg-
ments of the population (ie, the middle class). We need to
know more regarding what motivates different groups of
patients to address the question of whether the content of
rehabilitation interventions should be reconsidered as well
as the format and setting (peer vs professional, group vs
individual). In a setting of rehabilitation services in which
standards may vary not only between nations but also
within nations because the fragmentation of services
across health sectors influences accessibility and naviga-
tion or because health insurance coverage differs from
region to region, 1 of the tasks for future research should
be information on the optimal organization of efforts.

When the highest methodological standards are
applied, we ensure that replicable interventions have been
identified that are transferable across settings, both
nationally and/or internationally. By doing this, we will
add to the evidence base and ensure that all cancer patients
participating in our studies will contribute to better reha-
bilitation in the future.

The American Perspective: State of the Art

Meeting the challenges of the millions of cancer survivors
in the United States will require overcoming a variety of
barriers. Many more specialized providers will need train-
ing, including cancer rehabilitation physicians and physi-
cal and occupational therapists with specialized training
other than lymphedema management certification. In
addition, oncology and primary care providers will need
to be educated about the benefits of cancer rehabilitation
services, particularly the indications for referral to cancer
rehabilitation services.16

Cancer rehabilitation programs should be equipped
to contend not only with the complications of cancer and
its treatment but also with the medical and degenerative
comorbidities that are common in the general population,
because these complicate the restoration of function and
quality of life in cancer survivors. Ideally, a comprehensive
program would include a fellowship-trained cancer reha-
bilitation physician as well as physical and occupational
therapists with experience in the functional restoration of
cancer patients. Of the approximately 8300 board-certi-
fied physiatrists in the United States, only a small number
practice in cancer rehabilitation centers, and there are
only 2 fellowship training programs in cancer rehabilita-
tion (Memorial Sloan-Kettering Cancer Center, New
York, NY and The University of Texas M. D. Anderson
Cancer Center, Houston, Tex), making the paradigm of a
comprehensive cancer rehabilitation program difficult to
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achieve in the short run, because each of these programs
has only 2 fellowship positions.17

The reasons why there are so few cancer rehabilita-
tion fellowship training programs are unclear but likely
are similar to the reasons why there are so few comprehen-
sive cancer rehabilitation programs. Specific reasons
include difficulty clearly defining the role for cancer reha-
bilitation as a specialty devoted to the functional restora-
tion of cancer patients and survivors at all stages of the
cancer experience, from primary treatment though pallia-
tive care, with emphasis on the growing and specialized
needs of the survivor. All too often, cancer rehabilitation
is thought of or acts as a lymphedema and/or fatigue treat-
ment service and, as such, garners little respect at the insti-
tution in which it operates. Similarly, convincing hospital
administrations to develop a comprehensive cancer reha-
bilitation program in a climate of ever increasing financial
pressure, at best, is difficult. Emphasis on the clear benefit
the patient care and also the bottom line in a properly
administered program, not only through direct revenue
but also by decompressing the oncology staff so that they
can be more efficient and less burdened, should help over-
come this obstacle. Finally, the difficulty of developing
and/or recruiting staff with the specialized skill sets to cre-
ate a program in cancer rehabilitation is a daunting barrier
for many centers. This obstacle is best overcome by striv-
ing to reach a critical mass of comprehensive cancer reha-
bilitation programs that can serve as a foundation on
which to develop cancer rehabilitation fellowships and
thereby create the a steady supply of well trained cancer
rehabilitation physicians.

Many American institutions are now interested in
developing a cancer rehabilitation program to qualify for
the American College of Surgeons Commission on Can-
cer (COC) Accreditation Program.18 For many institu-
tions, obtaining COC accreditation is not just about
ensuring quality of care but about setting themselves apart
from other cancer centers and practices in a competitive
and lucrative market. It is noteworthy that the COC does
not set minimal standards of accreditation or provide
guidance regarding what constitutes a cancer rehabilita-
tion program. The COC program standards only stipu-
late that the institution should have a policy or procedure
in place that provides patients with access to rehabilitation
services either on site or by referral.18 Regardless of the
reasons, requiring rehabilitation as a component of a
desired certification—even if its quality has yet to be
assured—is a positive development for cancer survivors.
The next challenge will be to ensure the quality of rehabil-
itation and determine the components that are required

for it to be comprehensive in an atmosphere in which the
inclination of some centers may be to set the bar as low as
possible.

Intervention Studies/Intervention Programs in
the United States: Evidence and Examples

One area of cancer rehabilitation with deep evidence for
efficacy is an exercise program after a cancer diagnosis.
There have been multiple systematic reviews and a set of
guidelines published on this topic from the American
College of Sports Medicine.19-21 Dozens of randomized
controlled exercise trials have demonstrated a variety of
benefits for survivors of breast, prostate, and hematologic
cancers, including reduction of fatigue, physical function,
quality of life, and body composition. There is consider-
ably less research regarding the safety and efficacy of exer-
cise for colorectal and gynecologic cancer survivors,
although these are among the more common diagnoses of
long-term cancer survivors.22

Existing Cancer Rehabilitation Programming in
the United States

Comprehensive cancer rehabilitation programs are the
exception rather than the rule in the United States. The
vast majority of National Cancer Institute-designated can-
cer centers do not have comprehensive cancer rehabilita-
tion programs. Freestanding cancer wellness centers and
commercial or not-for-profit rehabilitative exercise pro-
gramming are common across multiple urban and some
suburban settings but are rare in rural settings.

There are clear pathways for rehabilitation interven-
tions, including inpatient admission for most patients
with functional decline because of injury, neurologic, de-
generative, and many other function-altering disorders.
However, if a decline in functional status caused by the
effects of cancer or its treatment, then the likelihood of
referral for rehabilitation is significantly reduced. There is
evidence that patients with metastatic breast cancer in the
United States who have difficulty ambulating may not be
referred for rehabilitation services.23 Centers of excellence
do exist at a small number of institutions, including The
University of Texas M. D. Anderson Cancer Center, Me-
morial Sloan-Kettering Cancer Center, the Rehabilitation
Institute of Chicago (Chicago, Ill, and the Mayo Clinic
(Rochester, Minn). 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. Exemplary free-
standing cancer wellness or rehabilitative exercise pro-
grams also are burgeoning across the United States.
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Wellness programs vary widely with regard to cost, qual-
ity, and efficacy, and none are currently covered by third-
party payers.

Future Areas of Research in the United States

The aforementioned lack of empirical support continues
to impede the clinical integration of rehabilitation services
into comprehensive cancer care in the United States.24,25

A recognition that coordinated research efforts are essen-
tial to establish a robust framework that can support
future investigation has spurred US cancer rehabilitation
researchers to establish shared initiatives. Some of the
most compelling and clinically pertinent are outlined
here.

Measurement

Function, activity, and participation measures are needed
across the broad performance range characteristic of
patients with cancer. Currently, 3 approaches are being
closely evaluated: 1) activity monitors, 2) item response
theory (IRT)-based assessment, and 3) objective perform-
ance measures and batteries. Activity monitors produce
large amounts of objective data at relatively low cost.
However, a lack of validated algorithms that can convert
their copious output into standardized and relevant infor-
mation for clinicians, researchers, and end users remains
problematic.26 Consequently, modeling techniques to
meaningfully classify physical activities both qualitatively
and quantitatively are an area of intense research effort.27

IRT-based assessment tools, such as the Patient
Reported Medical Information System (PROMIS)28,29

and the Ambulatory Post Acute Care Computer Adaptive
Test (APC)30 and short forms,31 may offer the potential
to precisely discriminate across a broad range of func-
tional abilities with minimal respondent burden. IRT
methodologies have been extensively delineated else-
where.32 The enthusiasm for IRT-based measurement lies
in part in its capacity to create study-specific or popula-
tion-specific short forms and computer-adaptive tests
that, despite the inclusion of different items, yield compa-
rable scores. To date, efforts have focused on creating item
banks rather than examining their validity and responsive-
ness among patients with cancer. However, the APC has
demonstrated responsiveness comparable to that of much
longer, fixed-length instruments in both a general outpa-
tient population and in patients with late-stage lung
cancer.33,34

Objective performance measures and batteries have
matured to the point that they are widely integrated into
observational databases, clinical practice, and research

studies.35 Their capacity to predict important clinical out-
comes is accepted.36 From this foundation, interest has
shifted toward examining whether their use can inform
medical decision-making to improve outcomes.37 Atten-
tion has focused on geriatric cancer patients, who enter
treatment with greater functional morbidity and who are
more likely to develop treatment-related toxicities.38 The
use of performance batteries, such as the Short Physical
Performance Battery (SPPB), may provide an objective
basis to stratify patients according to risk, gauge their need
for reduced treatment intensity, and proactively involve
rehabilitation services.

Care delivery strategies

Recognition of a need for more efficient, outcome-based,
and patient-centric care delivery has intensified a re-evalu-
ation of comprehensive cancer care. In the United States,
the glacial clinical integration of cancer rehabilitation
offers a current advantage, in that novel strategies can be
implemented without a need to dismantle established
infrastructure. However, it is problematic that scant data
are available to guide the pragmatic integration of theoret-
ically promising approaches, such as the Prospective Sur-
veillance Model for breast cancer survivors39 or the pre-
emptive delivery of rehabilitation services to patients with
late-stage cancer who are at high risk of becoming dis-
abled. Clinical trials are underway to determine whether
treatments that have been established as effective in other
populations can benefit patients with cancer.

Characterizing disablement trajectories and
rehabilitation needs

In an era of shrinking medical resources, identifying the
patients for whom cancer rehabilitation services provide
greatest benefit is appropriately becoming a research
focus.40 The heterogeneity of patients with cancer at diag-
nosis is matched by the dramatic functional transforma-
tions that many undergo as they progress through
treatment toward advanced disease or long-term survivor-
ship. To date, the characteristics of patients who may or
may not become disabled are poorly understood. Patient
centricity and cost sensitivity are useful factors for deter-
mining whether patients should undergo screening for
physical impairments or should automatically receive
therapy services.

Examining cancer-related and cancer treatment-
related threats to functionality

The relation between physical impairment and disability
among cancer patients lacks the direct linearity suggested
by many disablement paradigms.41 This is not surprising
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in light of the intense variation in the psychological,
symptom, and social dimensions of the cancer experience
that catalyze the progression of relatively benign impair-
ments to frank disability.40,42 Examination of the inevita-
bly complex and nuanced relations between patients’
demographics, cancers, treatment exposures, physical
impairments, and disabilities has been limited. In addi-
tion, the mechanisms by which cancer and cancer treat-
ments produce physical impairments in some patients,
and not in others, are a growing research interest, particu-
larly with respect to whether these mechanisms may be
amenable to therapeutic intervention.

Many Differences but More Similarities in the
Challenges of Developing Comprehensive
Cancer Programs in Europe and the United
States

Curative cancer care is the primary objective of medical
practice in both the United States and Europe, as evi-
denced by the US-based National Comprehensive Cancer
Network (NCCN) and European Society for Medical
Oncology (ESMO) guidelines for breast cancer treat-
ments.43,44 Patients and survivors should expect a similar
primary objective from their rehabilitative care, that is,
the restoration of their pretreatment level of function and
quality of life. Just as we are not always able to deliver a
cure to patients with cancer, we are not always able to suc-
cessfully meet the goals of rehabilitation. There is consid-
erable room for growth in our evidence base to guide the
principles and practice of cancer rehabilitation in both the
clinical realm and the academic realm.

Research, by its nature, is reductionist, whereas clini-
cal practice is holistic. Research on cancer rehabilitation
will focus on interventions for specific impairments in a
specific tumor site at a specific time point along the time
course after cancer. By contrast, the clinical practice of
cancer rehabilitation will perceive the patient as a whole
person for whom cancer mat be 1 of multiple health chal-
lenges. Rehabilitation interventions need to be compre-
hensive, addressing multiple impairments simultaneously
or in succession, with various levels of patient education,
supervision, and ongoing surveillance for improvement or
decrement in function from the time of diagnosis
throughout the patients’ lives. The challenge of piecing
together a coherent, holistic clinical practice from largely
reductionist research findings is hardly unique to cancer
rehabilitation. However, we acknowledge that it creates a
natural tension between the evidence base supporting can-
cer rehabilitation versus the clinical practice of cancer
rehabilitation. The research evidence supporting the effi-

cacy of cancer rehabilitation interventions for adverse
treatment effects, as noted above, will not differ between
the United States and Europe.

Defining the levels of care required by cancer survi-
vors and designing appropriate services and programs to
accommodate them should be a priority irrespective of
country. Although some patients may have no discernible
impairments (ie, resection of a malignant thyroid nodule),
others can be stratified has having mild, moderate, or
severe impairments.45 The effects of cancer treatments
can vary widely. For instance, the same dose of a neuro-
toxic chemotherapeutic agent can leave 1 patient with lit-
tle or no chemotherapy-induced neuropathy and can
leave another patient severely impaired.46 Similar dispar-
ities can be observed in patients treated with radiation
who suffer from radiation fibrosis syndrome.47 The chem-
otherapy-induced neuropathy observed with taxanes may
improve significantly in the majority of patients, whereas
the neuropathy resulting from platinum analogues tends
to be more durable and may last for the life of the
patient.46 In the case of patients who have radiation fibro-
sis syndrome, their symptoms may not manifest for
months or years after treatment and will progress for the
rest of their lives.47

The ideal comprehensive cancer rehabilitation pro-
gram should include a specialized cancer rehabilitation
physician with skill and expertise in the evolution and
treatment of a wide variety of neuromuscular, musculo-
skeletal, pain, and functional disorders common to cancer
patients and survivors. The program would serve both
inpatients and outpatients and would be supported by
highly trained physical, occupational, and lymphedema
therapists dedicated to treating the unique needs of the
cancer population. Clinicians, including not only the pri-
mary oncologist, oncologic surgeon, and radiation oncol-
ogist but also a variety of specialties, such as medical
survivorship, psychology, psychiatry, social work, speech,
and swallowing, and medical subspecialties, such as cardi-
ology and endocrinology, among others, need to be read-
ily accessible for consultation and collaboration. By
having access to a wide variety of allied clinicians, rehabili-
tation medicine physicians not only would be able to
address functional issues, which are their primary focus
and expertise, but also would be able to ensure that other
domains, such as the patients’ psychological and social
well being, are being addressed.

Conclusions

An increase in the number of cancer survivors in Europe
and the United States has led to progressive interest in

Original Article

2176 Cancer June 1, 2013



robust and effective cancer rehabilitation services to help
restore function and quality of life to individuals affected
not only by direct effects of cancer but also by surgery,
chemotherapy, radiation, and other treatments important
in effecting cure or prolonged survival. The field of cancer
rehabilitation is still very much in development in both
Europe and the United States. Basic questions concerning
what constitutes a state-of-the-art cancer rehabilitation
program, where such programs should reside, how to train
clinicians, and which skill sets are critical have yet to be
answered. Similarly, which programs are most successful
and how to measure success are subjects of debate. The
configuration of cancer rehabilitation programs and access
to those services varies widely across Europe and the
United States, reflecting different funding systems and
widening health inequalities. Narrowing not only our
knowledge gap but also this socioeconomic chasm will be
a major but critical challenge for rehabilitation professio-
nals going forward.
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Survivorship Programs and Care Planning

Mary S. McCabe, RN, MA1; Sara Faithfull, PhD, MSc BSc (Hons)2; Wendy Makin, MBChB, FRCR, FRCP3; and

Yvonne Wengstrom, MD4

Formal cancer survivorship care is a growing focus internationally. This article provides a broad overview of the national strategies

currently in progress for the development of survivorship programs and care plans within the United States and across Europe. The

different approaches taken in their implementation, staffing, and clinical focus are highlighted, with an emphasis on how they are

incorporated into various models of care. The considerable variation in making survivorship a formal period of care across countries

and health care systems is discussed, including the factors influencing these differences. A review of research focused on the evalua-

tion of definitions and outcomes is provided along with a discussion of important areas requiring future research. Cancer 2013;119(11

suppl):2179-86. VC 2013 American Cancer Society.

KEYWORDS: survivorship; survivorship programs; care plans; rehabilitation; models of care.

INTRODUCTION
Survivorship programs and care plans are frequently identified as core components in survivorship strategies after the completion
of successful cancer treatment. The term “survivorship program” is used to describe a range of planned interventions to promote
and support a patient’s participation in maximizing their recovery and the adoption of a healthy lifestyle for the future.1

The objectives include monitoring by clinicians and patients for possible symptoms of cancer recurrence and late
effects, support to optimize quality of life and physical and psychological well-being, and a successful return to employ-
ment and other social functions.1,2 The individual is encouraged to take a more active role in managing their own health
care, with particular attention to prevention and screening behaviors.3,4 A survivor care plan (SCP) refers to an individual-
ized plan of care that is constructed through a holistic assessment and implemented at the conclusion of cancer treat-
ment.5,6 Although discussions and treatment choices that relate to long-term consequences should be part of the earlier
pathway after diagnosis, the SCP is usually based on the end-of-treatment summary. It will also include both immediate
and longer-term goals: from recovery and rehabilitation to future monitoring for potential late consequences of treatment
or second cancers.7 The SCP should be provided to the cancer survivor and shared with the primary care provider and
other professionals who provide ongoing care, as well as others who may care for the individual in subsequent years.1

This article provides an overview of the concepts and ways in which survivorship programs and SCPs are being
implemented within the United States and across Europe. The different approaches taken in their development and for-
mulation are explored as is the context in which they are being applied to models of survivorship care. This article also
illustrates the considerable variation in the extent to which cancer survivorship is a clearly defined period of care or even
acknowledged within health care systems, the different factors that influence models of care, and the extent that these mod-
els have been formally tested.
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Influence of National Strategies and Policy
Initiatives on the Development of Survivorship
Programs

The current literature reflects international heterogeneity
with regard to the extent to which cancer follow-up care is
considered a priority requiring a strategic approach in
health care with an acknowledgment that there are survi-
vors within the population who will require various
degrees of support long after the completion of treatment.

In the United States, cancer survivorship as a formal
period of care gained national recognition via 2 key publi-
cations in 2004 and 2005. A National Action Plan for Can-
cer Survivorship: Advancing Public Health Strategies was
published in 2004 by the Centers for Disease Control and
Prevention in collaboration with the LIVESTRONG
Foundation.8 This was followed by the influential Insti-
tute of Medicine (IOM) report entitled, From Cancer
Patient to Cancer Survivor: Lost in Transition,1 which
offered a strong challenge and comprehensive guidance to
the broad community of clinicians caring for cancer survi-
vors. The broad set of Institute of Medicine recommenda-
tions established a survivorship roadmap for clinical care,
research, communication, professional training, and edu-
cation. It also included a strong recommendation for
SCPs for all survivors.

In recent years, all 50 states in the United States have
established cancer control plans and 88% of these plans
include a focus on survivorship services with the intention
of proposing ways to coordinate and communicate cancer
efforts. These plans are intended to be a catalyst for com-
munity action, engaging health care providers, public
health officials, and patient groups. This effort was further
enhanced in 2005 with the identification and funding by
LIVESTRONG Foundation of a Survivorship Centers of
Excellence Network that included a group of National
Cancer Institute-designated cancer centers.9 The goal of
this ongoing initiative was to “. . . provide a mechanism
to bring together these 8 cancer centers and their commu-
nity partners to address the most pressing issues of cancer
survivorship. -the Network sought to harness the exper-
tise, experience, creativity and productivity of leading can-
cer centers to accelerate progress in survivorship, research
care and services.”10 In 2011, LIVESTRONG expanded
their scope of activity by publishing a brief on the Essen-
tial Elements of Survivorship Care that are relevant to all
oncology care settings in the United States.11

Across Europe, there is considerable variation both in
the recognition of cancer survivorship and how organiza-
tions are responding to these identified needs. In 2008, 16
European countries had defined national cancer plans,12

although to our knowledge very few currently have survi-
vorship services within these plans. European Commission
recommendations to reduce the burden of cancer endorse
the inclusion of an integrated approach to care across the
cancer trajectory.13 In contrast to the United States, there
are no single pan-European templates for care planning
and survivor programs. Consequently, some countries are
further ahead than others, but the growing number of can-
cer survivors in the European population will require dis-
cussions about the implications of this growth and the
resulting expenditure of health care resources.14 In Scandi-
navia, where there is a public tax-financed health care sys-
tem with resources allocated to specific areas including
cancer aftercare and rehabilitation, survivorship programs
are further developed. Norway has undertaken population
surveys through cancer registries to inform the design of
rehabilitation programs for survivors.14,15 Sweden is evalu-
ating the government-funded development of an integrated
approach for all cancer survivors.16 Italy also has free access
to medical care and social services; however, a survey in
2003 established that there was variable access to rehabilita-
tion after cancer treatment, although referrals could be
made by oncologists or primary care physicians. In
response, a research-based approach has been initiated
using provider-reported outcomes to demonstrate the ben-
efits of support services to cancer survivors and to the health
economy as well.17 However, even when there is free access
to rehabilitation, there is a poor uptake of these services,18

suggesting that other psychological and social factors to
improve implementation are needed for the population to
fully benefit from such recovery models.19

In the United Kingdom, the landmark development in
cancer survivorship was the creation in 2008 of the National
Cancer Survivorship Initiative, which is a partnership
between the Department of Health (England and Wales)
and a major UK charity, Macmillan Cancer Support. The
publication of a national strategy, the so-called “National
Cancer Survivorship Vision,” followed in January 2010.20

Similar to the IOM recommendations in the United States,
this report made the case for identifying the priority develop-
ments for survivorship cancer services and research. The
document was informed by a health and well-being survey
undertaken by Macmillan in 2008, which provided evidence
of chronic health care needs among cancer survivors.21 The
following year, the UK government’s Cancer Reform Strat-
egy included reference to survivorship for the first time and
included specific outcome measures for cancer survivors .20

The Health Council of the Netherlands has also pro-
moted a national approach, including the use of SCPs and
cancer rehabilitation as a strategic objective22 with the
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inclusion of a detailed quality-of-life assessment of cancer
survivors linked to the cancer registry. This approach may
be aspirational for other parts of Europe. For example, in
Hungary, which has the highest cancer incidence and
mortality rates in central Europe, Csikai et al23 described
the challenges for the existing health care system with few
health care professionals who are equipped to address the
psychological consequences of cancer treatment support
and rehabilitation for survivors. This is not just an issue
for Eastern Europe; workforce capacity is a contributing
factor to the engagement of health care professionals in
many countries worldwide in survivorship care.24,25

The promotion and development of cancer survivor-
ship care is increasingly influenced by professional societies
and organizations in both the United States and Europe.
The American Society of Clinical Oncology, the American
Cancer Society, the Oncology Nursing Society, and the
National Comprehensive Cancer Network all have made
survivorship a strategic priority and have launched impor-
tant initiatives to develop clinical guidance for the identifi-
cation and management of survivorship issues that occur as
a result of the cancer and its treatment. The Organization
of European Cancer Institutes is a platform that fosters
pan-European collaboration for cancer care, education, and
research and includes those issues relating to survivorship.
The European Oncology Nursing Society and the Euro-
pean CanCer Organization endeavor to share learning and
enhance survivorship models. In parallel, there is a growing
patient voice. The European Cancer Patient Coalition,
which represents over 300 patient cancer groups across
Europe, has identified survivorship care as one of their pri-
orities. Such developments will influence all aspects of can-
cer service development, including survivorship.

Design of Survivor Programs

In the United States to date, formal survivorship planning
is structured around the types of providers and types of
facilities in which patients and their families seek cancer
treatment and care, and this diversity has resulted in several
care models.25-29 With so much of US medical care cur-
rently focused on the specialist rather than the primary care
provider, the key provider in these survivorship models has
been the cancer specialty team and not the primary care
physician, although increasingly a shared care model with
the primary care physician is being adopted and is driven
by the development of Accountable Care Organizations
under the Patient Protection and Affordable Care Act.30

Although the initial models began in academic cancer cen-
ters, they currently are being implemented and adapted in
community oncology practices and hospitals.31 This is an

important advancement in survivorship care in the United
States because the majority of cancer patients are treated
and receive follow-up care in the community.26,27

In both the United States and many countries within
Europe, nurses have developed the skills to care for cancer
survivors and play an increasingly important role in pro-
viding follow-up care with particular attention paid to a
holistic assessment of the patient; a focus on lifestyle inter-
ventions and psychological adjustment; a sharing of fol-
low-up monitoring with the oncologist; and, in addition,
the management of patients with late-onset and chronic
symptoms.28,32,33 This expertise supports the construc-
tion and use of SCPs. In contrast, the role of the cancer
nurse specialist is not well developed in several European
countries, thereby limiting their ability to intervene in a
patient’s care after the completion of treatment.

In the United States, nurse practitioners and physi-
cian assistants may see patients either independently or in
a collaborative visit with a physician for ongoing survivor-
ship care planning and support. This may take place in
cancer centers, hospitals, or community practices. Survi-
vors may also be referred for a 1-time comprehensive sur-
vivorship visit although the ongoing care continues to be
provided by the oncology team.28,34 Both models of care
include the provision of a treatment summary and care
plan; a review of the recommended surveillance for long-
term and late effects; and a discussion of health promotion
and disease prevention activities, such appropriate cancer
screening, diet, exercise, and smoking cessation. For indi-
vidual problems that may be identified, survivors are
referred to medical subspecialists, physical rehabilitation,
nutrition counseling, and psychological or psychiatric
services. There is emphasis on establishing primary care-
based support for the survivor with the expectation that
communication between the oncology team and primary
care provider will continue.35 Evaluation of this type of
follow-up is currently being conducted both within the
United States36 and Europe.24,37

Thus in the United States, the components of the
“survivor program” are customized to the individual, pro-
vided via targeted referral to specific services, and coordi-
nated by the care planning process, rather than a formal
course for a group of patients. To our knowledge to date,
there has been limited evaluation of these models, but
there is increasing emphasis on the need to do so.31,34,38

Another model of a survivor program used in both
Europe and the United States and customized to the indi-
vidual is that of a planned and brief course provided by
several experts and accessed by groups of survivors. This
approach can harness mutual encouragement and
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support, enhance motivation to adopt better lifestyle
choices, and promote self-care.39-41 The group visit model
of survivorship care is a means of encouraging survivors to
actively participate in the development of their SCP. In
Sweden, Grahn42 developed the “Learning to Live With
Cancer” program, which has been evaluated in several Eu-
ropean countries.43-45 Such a model is also often led by
nurses and focuses on adaptation to chronic health issues
as well as the development of the SCP.46

Survivor Program Models Linked to Rehabilitation

The components of what are called survivorship programs
in the United States are recognizable within the provision
of rehabilitation by several European countries; indeed
the term “rehabilitation” may be considered to be a surro-
gate for “survivorship program” because they have broadly
similar aims. Although rehabilitation (physical and voca-
tional) in the United States is most often a separate service
used by individuals cared for in a survivorship program,
the broad dissemination of these services into the commu-
nity has been limited.4 In contrast, rehabilitation is well
established within Europe and the elements of survivor-
ship programs can be identified within the context of
rehabilitation after cancer treatment, including the pro-
motion of psychological care and exercise.47,48 Although
there are examples of interventions and pathways49 that
relate to these survivorship models, the way in which reha-
bilitation is implemented as part of cancer survivorship
will be shaped within the context of different health care
systems, financial support, and cultures across Europe.

Provision of rehabilitation after any significant ill-
ness has been long established within the health care and
social care systems in Germany and are now financed via
the Social Insurance code system. The intention is to
enhance recovery after acute illnesses through vocational
rehabilitation that promotes a return to employment. The
established model is a 3-week to 4-week residential course
of intensive rehabilitation training (requiring that individ-
uals remain at the facility) at the conclusion of cancer
treatment.50 Patients apply for funding for this training,
which is provided at a rehabilitation hospital or specialist
cancer institutions. However, although access to rehabili-
tation is a legal right, not all patients access these services.
For example, Rick et al51 highlighted that only a few
patients used the rehabilitation services provided after
resection for lung cancer or treatment of ovarian cancer.52

Outpatient rehabilitation is currently the exception in
Germany, although such services have been shown to be
comparable and are more popular with patients.53 This
preference for outpatient services may influence the future

development of patient programs and in doing so widen
access to those who cannot commit to the standard reha-
bilitation clinics because of personal circumstances.

In Italy, rehabilitation centers are focused on diag-
nostic groups other than cancer and cancer rehabilitation
protocols are generally not yet established, although there
are reports of rehabilitation, particularly after surgery,
with a recommendation for wider use in cancer serv-
ices.54,55 In the Netherlands, although cancer rehabilita-
tion programs are not yet routinely available to all
patients, models of nonresidential programs currently are
being developed and evaluated.56-58 Models of cancer
rehabilitation have been well described across Scandina-
vian countries, but again there is no systematic provision
of services and consequently access is variable.49 The Dan-
ish Cancer Society highlighted the importance of rehabili-
tation in patients with cancer in 1993, after which there
was growth noted with regard to residential cancer reha-
bilitation initiatives.59 However, only between 5% and
50% of patients (depending on their diagnosis) were
admitted to cancer rehabilitation programs.18,60 Cur-
rently, physical and rehabilitation medicine is underdevel-
oped in relation to oncology in France.61 In the United
Kingdom, although the role of rehabilitation is iden-
tified for specific cancer pathways,62 there has not
been widespread implementation of rehabilitation
services due to a lack of staff and reimbursement of
aftercare.

Cancer survivorship services are therefore developed
in parallel with rather than built on a rehabilitation
model.63 Although the focus of rehabilitation appears to
be more on physical recovery, there is acknowledgment of
the importance of screening survivors for physical, psy-
chological, and social care needs.57,64 Although rehabilita-
tion has been tailored to the needs of individual patients,
some researchers have demonstrated little change in psy-
chological stress in the longer term, identifying the need
for the inclusion of other aftercare approaches65-67 within
the rehabilitation model. Clearly there are many rehabili-
tation initiatives occurring across Europe; however, these
are often occurring in selected patient groups and there is
no consensus on best approaches or data on long-term
effectiveness.

Survivor Programs Adopted From
Self-Management Approaches With Other
Chronic Conditions

Self-management is an interactive process aimed at
enhancing individual responses and behavior by manag-
ing the physical and psychosocial consequences of
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symptoms and treatment.68 These are supported by a cli-
nician, and often involve cognitive behavioral therapy
approaches.39 The promotion of patient confidence in
self-management was launched by the UK Department of
Health in 2002 through Expert Patient Programmes69

and expanded across long-term health conditions. Self-
management for cancer patients promotes skills for
chronic illness management including problem solving,
decision-making, making the best use of professionals,
and taking action,39 and draws on the chronic disease self-
management model developed by Lorig et al and Barlow
et al.70,71 This concept has also been used successfully in
the United States to promote lifestyle change and psycho-
social health.72 In Norway, a self-management program
has been developed for women with breast cancer.73 It
includes a 1-week residential course designed to provide a
holistic approach to enhance coping strategies, with an
additional 4-day course taking place 2 months later,
which was reported to reduce anxiety levels. Evidence
from feasibility studies indicated that this targeted self-
management approach can reduce long-term symptoms
as a consequence of cancer treatment and improve the
quality of life in patients with prostate cancer.74,75 How-
ever, further research is needed to adequately power these
self-management studies to determine the benefits, if any,
for patients with cancer.

Evolution of the SCP

The SCP should be developed at the conclusion of treat-
ment by the principal providers who coordinated the
patient’s oncology care. In addition to providing a sum-

mary of treatment as a source of future reference, this
document relates to the unique experience of each patient
and should identify requirements for monitoring, encour-
age self-management, and be clear on when and how to
access advice and support. Given the diversity in health
care delivery systems and the uniqueness of the differing
survivor populations, the lesson thus far is that no “one
size fits all” approach can be taken. However, although
care planning may differ in focus, organization, and type
of provider, each of which has their own implementation
challenges, there are commonly agreed on elements that
are considered essential (Fig. 1).7

In the German studies evaluating rehabilitation pro-
grams, there was no reference to individual care plans,
although it is evident that rehabilitation itself is based on a
holistic assessment of individual function and need.
Schnipper-Haasler and Gonschewski76 describe individu-
alized “discharge papers” directed toward the family phy-
sician who is responsible for the patient’s future care. The
letters generated by the oncologist signaling the comple-
tion of treatment and plans for follow-up should also pro-
vide information regarding possible long-term problems.
It is considered best practice for the patient to hold a copy
of such a letter, although not all patients are asked about
this or indeed wish to obtain a copy. In the United King-
dom, the National Cancer Survivorship Initiative pro-
vides and promotes templates for end-of-treatment
summaries, which are accessible via the Web site (ncsi.or-
g.uk). These can form the basis of an SCP but the chal-
lenge lies in its adoption into mainstream practice among
oncologists for all patients.77

Figure 1. Critical elements of survivorship care planning.
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Although there is broad support for formal survivor-
ship care planning throughout the United States, 7 years
after the publication of the IOM report, the use of SCPs
and evaluation of those that are used is limited.78-81 A
recent review by Salz et al82 reported that although SCPs
are accepted in comprehensive cancer centers, only 43%
of such centers provided them to survivors of colorectal
cancer. Even when used, there appears to be no consistent
approach to what should be included.83 Variations in the
content may be due to the broad range of topics to be
included, or the clinical team may be unclear about how
best to impart this information.30 There may be a lack of
clarity regarding which items in the plan are the responsi-
bility of the oncology team and which are the responsibil-
ity of the primary care physician.

Barriers to implementation also exist. For example,
putting this information together for a survivor in a busy
clinic may be too time-consuming to be practical, the lack
of an electronic medical record may make it difficult to pull
all the needed information together, and the lack of finan-
cial reimbursement for the time it takes to prepare the docu-
ment is a disincentive.5 In a recent survey of US oncologists,
the majority reported that the SCP should take no more
than 20 minutes per patient to complete.79 Despite all these
real challenges, there are several tools that are being used,
revised, and evaluated in the United States. The American
Society of Clinical Oncology has several SCP templates that
can be completed online (asco.org). There are plans to revise
and condense these in the near future because of their length
and complexity. Another example, called “Journey For-
ward,” includes a simple treatment summary along with
modules with recommendations for future care.6 This tool
was developed as a collaboration between the National Coa-
lition for Cancer Survivorship, the UCLA-Cancer Survivor-
ship Center, WellPoint Inc, and Genentech. The
LIVESTRONG Care Plan is another option that has been
developed as an online, patient-oriented tool and can be
completed by patients, family members, and providers. It
has undergone numerous revisions and has a high satisfac-
tion rating from users.

However, if the generation of individual SCPs is
viewed as a hallmark of good practice and required as part
of the future accreditation of cancer programs, there is a
growing expectation that SCPs will become part of stand-
ard oncology practice. Nevertheless, broad adaptation will
also require the education and training of practitioners
along with evaluation of the usefulness of the various com-
ponents.83 As a first step, the American College of Surgeons
Commission on Cancer is requiring that the provision of
SCPs be phased in as part of accreditation in 2015.84

Conclusions

International attention is increasingly focused on the
unique care needs of cancer survivors, resulting in the
implementation of SCPs and programs. In turn, these will
enable new and more flexible models of care to meet the
needs of the increasing numbers of cancer survivors. Sur-
vivorship is a growing area of research, resulting in a rapid
increase in knowledge both across Europe and in the
United States, as evidenced in this article. Despite this
increase in publications, to the best of our knowledge, evi-
dence remains limited concerning the value of SCP use
and whether new models of survivorship care delivery
improve health outcomes for survivors. It is now incum-
bent on the research community to develop an evidence
base for the components of survivorship care planning,
vigorously evaluate the information and communication
value of SCPs, and test models of care for efficiency and
quality in the various health care systems in which survi-
vorship programs are operationalized. Few survivorship
studies are conducted within the context of controlled tri-
als, and therefore the evidence base is largely descriptive
with preintervention and postintervention evaluations.
To the best of our knowledge, studies evaluating survivor-
ship programs have rarely defined the theoretical basis for
the interventional approach or the components that com-
prise the program and therefore it is difficult to compare
studies across Europe and the United States. In addition,
there may be benefits to instituting survivorship programs
that begin during treatment with the opportunity to
engage patients when they may be strongly motivated and
enable them to take charge of their adjustment and recov-
ery, both during treatment and into survivorship.

To better inform survivorship care planning, there are
several important questions to be addressed, including
understanding the specific relationships between comorbid-
ity and functional ability and how these are manifested in
long-term health problems, quality of life, and health service
usage. An additional important area that has to our knowl-
edge received little attention to date is research focused on
the unique needs of specific at-risk populations that may
not necessarily be represented in studies conducted with the
general population of cancer survivors. Such individuals of-
ten lack the ability to navigate health care systems, confront
social and economic barriers to accessing needed services,
and are often reluctant to seek assistance. It will be impor-
tant to demonstrate that future SCPs and survivorship pro-
grams can be effective for these survivors as well as for those
who are informed, articulate, and self-motivated.

Although the current article provides a valuable
source of shared learning, it is important to recognize the
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distinct nature of the respective health care systems that
shape the approaches to survivorship care internationally.
Even as research builds a clinical evidence base, we can
expect to see these differences influence the way in which
these interventions and services are adopted across health
care settings.
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Health Care Policy and Cancer Survivorship
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The United States and the European Union (EU) vary widely in approaches to ensuring affordable health care coverage for our

respective populations. Such variations stem from differences in the political systems and beliefs regarding social welfare. These var-

iations are also reflected in past and future initiatives to provide high quality cancer survivorship care. The United States spends con-

siderably more on health care compared to most European countries, often with no proven benefit. In the United States, individuals

with chronic illnesses, such as cancer survivors, often experience difficulties affording insurance and maintaining coverage, a problem

unknown to EU countries with national health insurance. This article reviews health policy development over time for the United

States and EU and the impact for cancer survivors. For the United States, the impact of the Affordable Care Act on improving access

to affordable care for cancer survivors is highlighted. For the EU, the importance of multiple-morbidity disease management, cancer

plan development, and pan-European data collection for monitoring cancer outcomes is addressed. Given predicted workforce short-

ages and ever-increasing numbers of aging cancer survivors on both sides of the Atlantic, sharing lessons learned will be critical.
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KEYWORDS: cancer survivorship; Affordable Care Act; Medicaid; uninsured; access to care; insurance mandate; European Union; pre-
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INTRODUCTION
Unlike major European countries, the United States has never had a national health insurance program. Prior to the
1930s, there was virtually no health insurance in the United States other than limited coverage to replace lost wages due to
illness or accident. In the early 1930s, insurance plans were born as individual hospitals as well as groups of hospitals
within communities began offering plans. Commercial plans developed independently, but scope of coverage and
amounts reimbursed for both types of plans were largely controlled by doctors and hospitals with no limits on amounts
charged.1 Costs slowly began rising and have risen more rapidly than real wages over time in the United States, although
many attempts have been made to slow the growth rate. Compared with other countries worldwide, the United States cur-
rently ranks second highest at 16.2% (behind Malta at 16.5%) in total health expenditures as a percentage of gross domes-
tic product (GDP), double that of a European country such as Germany at 8.1%.2

With such a high percentage of GDP devoted to health care, one might expect that the United States would
perform exceedingly well on leading indicators of the health of its people. Unfortunately, there are wide disparities in
access to health care services due to the fragmented nature of the US health care system. The US infant mortality rate
is 5.98 per 1000 live births (49th when countries are ranked from best to worst) compared with the European Union
(EU) as a whole at 4.49 (ranked 33rd) and Germany at 3.51 (ranked 15th). Life expectancy at birth in the United
States is 78.5 years, 50th when countries are ranked from best to worst, compared with the EU at 79.8 (ranked 36th)
and Germany at 80.2 (ranked 28th).2
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To address inadequacies of the US health care sys-
tem, comprehensive, sweeping health care reform has
been attempted multiple times, beginning with attempts
by the administrations of presidents Franklin Delano
Roosevelt as part of Social Security in 1935 and Harry
Truman in 1945, who attempted to create a post-World
War II system similar to the United Kingdom’s newly
formed National Health Service (NHS).1-3 The most
recent failed health care reform attempt was President
William Clinton’s Health Security Act in 1993.4 Strong
opposition from such groups as physicians, hospitals, the
insurance industry, and the pharmaceutical industry were
the primary reason for these failed attempts.

This is not to say that there have not been major tri-
umphs along the way. It is important to remember that
health policy changes in the United States have generally
taken place very slowly over time and usually in small
steps.5 Very briefly, examples of this incremental approach
to policy-making include major pieces of legislation such as
the Social Security Amendment of 1965, which established
the Medicare and Medicaid programs (providing coverage
for the elderly, disabled, and the poor), the Health Insur-
ance Portability and Accountability Act of 1996 (limiting
exclusions for preexisting medical conditions when workers
change or lose jobs and establishing health privacy stand-
ards), and the State Children’s Health Insurance Program
of 1997 (providing health insurance coverage for children
who do not qualify for Medicaid, but cannot afford private
insurance; reauthorized in 2009 as CHIP).7-10 In addition,
separate programs of care exist for active and retired mili-
tary personnel and their families, veterans of foreign wars
who have service-connected injuries or qualify for coverage
based on a means test, and Native Americans.11-13 For indi-
viduals in need of care, no simple roadmap exists for this
fragmented system of entitlement programs and private in-
surance options to facilitate ease of understanding eligibility
and coverage issues as well as navigation. Current estimates
indicate that 49.4 million Americans of all ages (16.3%)
are uninsured and 29 million (16% of adults 19 to 64 years
old) are underinsured.14,15

However, on March 23, 2010, the quest for sweep-
ing health care reform, to include an expansion of health
care coverage to an increasing number of uninsured indi-
viduals, was finally successful with the signing into law of
the Affordable Care Act (ACA) by President Barack
Obama.16 There were several challenges to the law with
the Supreme Court finally agreeing to hear Florida v
HHS.17 However, on June 27, 2012, the constitutionality
of ACA was upheld, although the Court ruling does not
permit the federal government to withhold current Med-

icaid funds from states that choose not to participate in
the Medicaid expansion.18

In the first half of the article, Virgo, Bromberek, and
Brawley provide a brief overview of the major implica-
tions of ACA for the 13 million cancer survivors in the
United States today.19 More in-depth information
regarding these and many other ACA provisions is avail-
able at www.acscan.org/healthcare/learn and www.health
care.gov.20,21 In the second half of the article, Glaser,
Horgan, and Maher provide a review of European policy
initiatives in general as well as those that directly affect
cancer survivors.

CURRENT AFFORDABLE CARE ACT
PROVISIONS
The following critical patient protections are already in
place, if not fully at least in part, making insurance cover-
age more affordable for cancer survivors and increasing
access to proven preventive services. Those provisions to
be rolled out in future years will be discussed separately.

Coverage for Preexisting Conditions

In an American Cancer Society (ACS) Cancer Action
Network poll conducted just after the ACA became law,
16% of households affected by cancer reported that a pre-
existing condition precluded enrollment in an insurance
plan and was the reason for their uninsured status.22 Sepa-
rate provisions of ACA address this issue for children
under age 19 years and adults. New health plans enrolling
patients after September 23, 2010, and covering children
can no longer exclude, limit, or deny coverage solely on
the basis of health problems, such as cancer, or disabilities
developed prior to applying for coverage.

For adults, the preexisting condition issue is
addressed in 2 phases. Effective August 1, 2010, adults
who had been uninsured for at least 6 months and denied
coverage for a preexisting condition such as cancer became
eligible for health insurance coverage through temporary
high-risk health insurance pools funded entirely by the
federal government. Access is generally provided to com-
prehensive major medical plans that include coverage for
services such as prescription drugs, human immunodefi-
ciency virus-related care, and mental health services. Total
out-of-pocket costs cannot exceed 35% of the covered
benefit cost, exclusive of premiums. Premiums cannot
exceed 100% of the federal standard risk rate and cannot
vary by age by a ratio of more than 4 to 1. For example, if
the premium for a person aged 25 years is $400, then the
premium for a person aged 62 years cannot exceed
$1600.21,23 These high-risk health insurance pools,
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termed Preexisting Condition Insurance Plans (PCIPs),
will be phased out on January 1, 2014, when state health
exchanges become available. PCIPs can be run by either
the state or federal government, and 23 states chose fed-
eral government-run PCIPs. Five billion dollars was set
aside to support the program.21,24

Rescinding Coverage

Once an individual has enrolled in a health plan, that plan
cannot cancel coverage except in cases of fraud. Thus,
patients diagnosed with cancer after attaining health coverage
will no longer be at risk of losing vital health coverage (effec-
tive with health plan years beginning September 23, 2010).

Lifetime and Annual Dollar Limits on Coverage

Cancer survivors also benefit from the new ban on lifetime
dollar limits on essential benefits when enrolling in new
health plans after September 23, 2010. Essential benefits, to
be further defined by the Secretary of Health and Human
Services, include ambulatory patient services, emergency
services, hospitalization, maternity and newborn care, men-
tal health and substance use services, prescription drug,
rehabilitation services, laboratory services, preventive and
wellness services, long-term disease management, and pedi-
atric services (including oral and vision care).

In less than 2 years, cancer survivors will benefit
from the total ban on annual dollar limits on coverage for
essential services which takes effect in January 2014. In
the interim, cancer survivors will benefit from provisions
in ACA that regulate the value of these limits. The mini-
mum coverage limit was originally set at $750,000 for
new plan enrollment during September 23, 2010, through
September 23, 2011. The current minimum coverage
limit through September 23, 2012, is $1.25 million, after
which it will increase to $2 million and remain there until
the total ban on limits takes effect on January 1, 2014.21

Access to Proven Preventive Services

Access to proven preventive services is vitally important to
ensuring early detection and treatment of disease and
decreasing mortality. ACA reduces long-standing barriers
to the use of preventive services by making such services
more affordable. Under ACA, all proven preventive serv-
ices such as mammograms, colonoscopies, Papanicolaou
tests, and pelvic examinations must be offered at no cost
(termed first-dollar coverage) to patients enrolled in new
insurance plans (after September 23, 2010) seeing in-net-
work providers and individuals enrolled in Medicare.

As of January 1, 2013, states have the option of
including in their Medicaid programs an extension of

first-dollar coverage for all preventive services with US
Preventive Services Task Force (USPSTF) A or B recom-
mendations.25 (Preventive services recommended by the
ACS differ in some circumstances from those recom-
mended by the USPSTF. ACS guidelines are generally
more comprehensive and address high-risk populations
that the USPSTF often does not.) In return for providing
these optional services without cost sharing, states will
receive a 1% increase in the Federal Medical Assistance
Percentage (the federal government’s contribution to cov-
ering the costs of providing Medicaid services).21,24

The ACA includes $11 billion in increased funding
over 5 years for Community Health Centers and the
National Health Service Corps, a provision that will assist
some of the nation’s most vulnerable patients. In 2011,
$250 million was made available to support the establish-
ment of 250 new community health centers. These cen-
ters provide coordinated primary and preventive services
and serve as a “medical home,” promoting reductions in
health disparities for underserved populations such as
low-income individuals, racial and ethnic minorities, and
rural communities.26

Extending Coverage for Dependent Children to
Age 26

Prior to the passage of ACA, once a dependent child with
cancer reached the age of 19 years, many insurance poli-
cies no longer permitted parents to retain these young
adults on their insurance policies. Effective with health
plan years beginning September 23, 2010, ACA now
allows these young adults to remain on their parents’ in-
surance policy up to age 26, regardless of school enroll-
ment status, marital status, eligibility for coverage at
work, level of financial dependence=independence, or
whether residing with their parents or not.
“Grandfathered” group plans are the only temporary
exclusion to this rule, but this exclusion will expire in
2014. Young adults who remain on their parents’ insur-
ance policies are entitled to all the same benefit packages
made available to similarly situated individuals who did
not lose coverage because of cessation of dependent status
and cannot be required to pay more for coverage.27

This is a vitally important provision for young
adults, because they have the highest uninsured rate
(31%) of any age group, almost 3 times higher than the
uninsured rate for children and almost twice the rate for
nonelderly adults aged 30 to 64 years. Young adults have
higher uninsured rates than older adults in all work status
categories because they tend to work in entry-level or part-
time jobs that do not provide health insurance. Given
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these high rates of uninsurance, it is not surprising that
almost two-thirds of young adults have no usual source of
care.28 For young adult cancer survivors who choose to
remain on their parents’ insurance policies, ACA thus
reduces the barriers to continued access to care for late
and long-term effects of cancer as well as surveillance for
new disease.

Prescription Drug Coverage for Medicare
Beneficiaries

Prescription drug costs continue to be a major issue fac-
ing Medicare beneficiaries, even with the availability of
Medicare Part D coverage beginning on January 1,
2006, which improved prescription drug accessibility
and affordability for seniors. Prior to ACA, annual out-
of-pocket costs included $310 in coinsurance as well as a
deductible of 25% on up to $2830 in total drug costs.
Beneficiaries then entered a coverage gap known as the
“donut hole” where beneficiaries incurred 100% of the
costs of all drugs up to $6448 in total drug costs. Only
after incurring total out-of-pocket costs of approximately
$4538 were Medicare beneficiaries eligible for cata-
strophic coverage, with the government covering all
remaining costs in that year. Under ACA, seniors in the
donut hole received a $250 rebate in 2010 and a 50%
discount on covered brand-name drugs in 2011 and
2012. In 2011, seniors received a 7% discount on
generics and a 14% discount on generics in 2012. For
2013 and 2014, seniors will receive a 52.5% discount
each year on brand-name drugs and 21% and 28% dis-
counts on generics, respectively.21,29 The goal for 2020 is
that 75% of noncatastrophic prescription drug expenses
will be covered for Medicare beneficiaries in the donut
hole. In dollar terms, the savings may seem relatively
small to some. However, for elderly cancer survivors who
are on limited incomes and have high prescription drug
expenses, the thousands of dollars per year in out-of-
pocket costs saved is critically important.30

FUTURE ACA PROVISIONS
All ACA provisions discussed below are scheduled to take
effect on January 1, 2014. As with the earlier discussion of
provisions that are already under way, highlighted below
are those provisions with the greatest impact for patients
with cancer.

Clinical Trials Participation

Prior to ACA, few cancer survivors had full coverage for
the costs of both routine care and complications arising
from participating in a clinical trial beyond those costs al-

ready covered by the clinical trial sponsors. A Medicare
Coverage Determination in 200131 in response to an
Institute of Medicine report32 provided coverage for
Medicare beneficiaries. Mandates in 26 states provided
varying levels of coverage for individuals enrolled in
health plans. Specifically, these mandates did not cover all
clinical trials, and employer-sponsored self-insurance
plans in these states were exempt from the mandates.33,34

Under ACA, all commercial health insurance plans
offering group or individual coverage, health plans offered
through the Federal Employee Health Benefit Program
(FEHBP), employer-sponsored self-insured plans operat-
ing under the Employee Retirement Income Security Act
(ERISA), and state self-insured plans will be required to
pay for routine patient care costs associated with participa-
tion in phase 1 to phase 4 clinical trials for life-threatening
diseases such as cancer, including those trials conducted
out of state.20 All beneficiaries referred for participation
in the trial by an in-network health care professional or
who have themselves provided medical information dem-
onstrating that they meet trial eligibility requirements for
a life-threatening disease will be eligible for this
coverage.35

Insurance Exchanges

As described in the introduction, identifying a source of
affordable health insurance in the United States can be
challenging, particularly if a cancer survivor’s employer
does not offer insurance and the individual does not qual-
ify for an entitlement program such as Medicare or Med-
icaid. Under ACA, patients without access to qualified
insurance through one of these programs or their
employer will have the option of purchasing coverage
through state- or region-specific American Health Benefit
Exchanges operated by either the state or the federal gov-
ernment. The federal government will operate the
exchange if a state chooses not to. The exchanges will pro-
vide seamless one-stop shopping with a single application
form for coverage determinations. Applicants will be noti-
fied whether they qualify for a premium subsidy or are
eligible for Medicaid. Plan options will be available
online in a standardized format and permit estimation of
plan costs.21,24

Plans participating in the exchange must cover the
essential health benefits package, as discussed previously.
Each exchange must offer at least a silver- and gold-level
health insurance plan. Silver-level plans cover 70% of the
health costs for a standard population covered by the plan
(actuarial value), whereas gold-level plans cover 80% of
costs. Bronze- and platinum-level plans may also be
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offered, covering 60% and 90% of costs, respectively. Pre-
miums increase with actuarial value, and plans with low
actuarial values tend to have higher deductible and copay-
ment requirements.21,24

As of March 21, 2013, 17 states (California, Wash-
ington, Oregon, Nevada, Utah, Idaho, New Mexico,
Montana, Colorado, Hawaii, New York, Vermont, Ken-
tucky, Massachusetts, Rhode Island, Connecticut, Mary-
land) and the District of Columbia had declared intent to
establish an exchange.36 Seven states (New Hampshire,
West Virginia, Delaware, Michigan, Iowa, Illinois, and
Arkansas) have announced decisions to partner with the
federal government to establish an exchange. The remain-
ing 26 states have defaulted to a federally run exchange.
Exchange enrollment begins October 1, 2013 with cover-
age to begin January 1, 2014. It is estimated that 28 mil-
lion individuals will enroll in the exchanges.37

Effective January 1, 2014, each state must also estab-
lish a Small Business Health Options Program (SHOP)
Exchange for small employers with up to 100 employees.
(Until 2016, states can choose to limit participation to
employers with 50 or fewer employees.) Typically, many
small employers simply cannot afford to offer employee
health benefits. The SHOP Exchanges are designed to
assist small businesses in enrolling their employees in
qualified health insurance plans within the state. After
2017, the SHOP can be expanded to permit participation
of businesses with more than 100 employees. The states
have the option of operating a single exchange to meet
both the American Health Benefit Exchange requirement
and the SHOP requirement.21

Tax Credits and Reductions in Out-of-Pocket
Caps

Although the health exchanges will provide a wider range
of plan options for cancer survivors who do not currently
qualify for access to an entitlement program, there is still
the issue of out-of-pocket costs, such as premiums and
deductibles. Under ACA, tax credits will be made avail-
able to those with incomes between 100% and 400% of
the federal poverty level (FPL), ie, $23,050 to $92,200 for
a family of 4,38 who are not eligible for affordable health
insurance coverage. In order for individuals with
employer-sponsored coverage to qualify for the tax cred-
its, the annual plan premium must exceed 9.5% of annual
income or employer coverage of the premium must be less
than 60%. The tax credits will be on a sliding scale rang-
ing from 2% of income for those at 100% FPL to 9.5% of
income for those at 300% to 400% FPL.21 Tax credits
equaling up to 50% of total premium cost (35% through

2013) will also be available for small businesses with fewer
than 25 full-time equivalent employees, average annual
wages of less than $50,000, and coverage of at least 50%
of employee health insurance premiums. These credits are
meant to encourage the provision of health insurance as a
benefit of employment.21

To further assist low-income individuals with
affording health insurance, the usual out-of-pocket maxi-
mums ($5950 for individuals and $11,900 for families in
2011, to be indexed in following years) are reduced by
66% for those with household incomes below 200% of
FPL, 50% for those with incomes between 200% and
300% of FPL, and 33% for those with incomes between
300% and 400% of FPL. The usual out-of-pocket maxi-
mums pertain to the sum of the annual deductible and
other annual out-of-pocket expenses for covered benefits,
other than payments for premiums.21

Insurance Mandate

Under ACA, cancer survivors who can afford it will be
required to buy health insurance or pay a fee to offset the
cost of caring for uninsured Americans. Individuals can
apply for an exemption based on religious beliefs or low
income and the absence of affordable insurance. In addi-
tion to the Medicaid expansion to be discussed next, this
component of ACA was one of the most fiercely debated
and was one of the reasons the Supreme Court was called
upon to rule on the constitutionality of the legislation.

The government mandate impacts multiple stake-
holder groups in the health care arena (not just the cur-
rently uninsured) and was viewed as crucial to the success
of the health exchanges. Health exchange plans cannot
hope to break even or achieve slim profit margins if only
the very sick enroll (adverse selection), particularly within
the cost-sharing limits under which they must operate.
A balance of healthy and sick individuals is required for
the exchange plans to remain viable. The exchange plans
must attract employers as well as individuals if they are to
succeed. Employers represent large groups of exactly those
basically healthy individuals that the exchange plans
seek.24,39 A novel component of the exchanges is the use
of risk adjusters to incentivize health plans to enroll higher
risk populations. Plans would receive higher levels of
reimbursement for enrolling more, versus fewer, high-risk
individuals.

Medicaid Expansion

January 1, 2014, will be a momentous date for the unin-
sured in those states that elect to participate in the expan-
sion. In those states, Medicaid will finally become a
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program for all of the poor who are younger than 65 years
with incomes below a particular threshold. Specifically, all
individuals in participating states who are younger than
65 years, including children, parents, and nonpregnant
childless adults, with family incomes up to 138% of the
FPL (including 5% asset disregard) will become eligible
for Medicaid.21 Participating states will receive 100%
federal funding for 2014 through 2016, decreasing to
90% by 2020.

Prior to the Supreme Court ruling, it was predicted
that 10.8 million uninsured individuals would transition
to Medicaid.37 It is unclear now how these estimates will
change because it is not yet known which states will partic-
ipate in the expansion and there is no deadline by which a
state must decide whether to undertake expansion. How-
ever, it is estimated that most individuals with incomes
between 100% and 138% of the FPL in states that decline
to expand Medicaid or defer expansion will be eligible for
subsidized coverage in the health exchanges.40 States that
choose not to participate in the expansion may still main-
tain existing federal Medicaid funding, but will receive no
new funding intended solely for expansion. The entice-
ment of federal funding has traditionally motivated states
to expand Medicaid eligibility in previous years. At least
in some states, decisions were on hold for a time while
awaiting the results of the fall 2012 elections.41 Though
governors in eight states that were previously opposed to
Medicaid expansion have now agreed to expand Medic-
aid, states such as Ohio, Louisiana, Florida, and Arkansas
are attempting to build a case that the federal government
should permit the use of federal funds to purchase private
insurance for newly eligible Medicaid recipients.

A recent survey of state budget directors was con-
ducted by the US Government Accountability Office42 to
determine which aspects of Medicaid expansion would
contribute most to costs. The survey revealed concerns
regarding administrative capacity for managing new
enrollment, acquisition or modification of information
technology systems to support expansion, and enrolling
previously eligible but not enrolled individuals in
Medicaid.

AMERICAN OPPORTUNITIES
The health care system that cancer survivors must negoti-
ate in the United States has traditionally been a blend of
private insurance and entitlement programs, leaving
many survivors with little or no access to care. The United
States has never had national health insurance to ensure
that all citizens have a minimum level of coverage. Such
insurance is common in the EU, but is country-specific,

and private insurance remains an option for access to
newer technologies. Both the EU and the United States
recognize that unprecedented health care workforce short-
ages loom near and have taken steps to begin to address
the issue.43,44

The availability of a single data source to permit
assessment of the impact of health policy changes is also
problematic. Each payer (eg, Medicare, Medicaid, the
Department of Veterans Affairs, the Department of
Defense, private insurance companies) maintains its own
database, and linking the various databases together is
highly problematic due to the lack of common identifiers.
Similar issues impact the various cancer registry databases
(Surveillance, Epidemiology, and End Results [SEER]-
Medicare linked data, North American Association of
Central Cancer Registries, National Cancer Data Base) in
addition to a primary focus on the period of initial treat-
ment only. National surveys of the United States popula-
tion (eg, National Health Interview Survey, Medical
Expenditure Panel Survey, National Hospital Discharge
Survey) are each very useful for tracking changes in the
general population over time, but have been less useful for
data on cancer survivors due to the small number of can-
cer survivors accrued for such surveys and the recurring
problem of lack of common identifiers to permit match-
ing across survey databases.45,46

Prior to the enactment of ACA in the United States,
standard general health indicators seemed to suggest bet-
ter outcomes at lower cost in the EU compared with the
United States,2 although comparisons of cancer-specific
outcomes are less decisive. With major health reform cur-
rently underway in the United States, the eventual impact
on costs and outcomes of care is difficult to predict,
although affordability, access to care, and continuity in
access seem destined to improve. The Congressional
Budget Office and Joint Committee on Taxation cur-
rently suggest that ACA has the potential to reduce the
number of nonelderly people without health insurance
coverage by 26 million to 30 million in 2016 and subse-
quent years, leaving 29 million to 30 million nonelderly
residents uninsured in those years. The price tag is
currently estimated at $1.17 trillion over the period 2012
to 2022.40

Because of improvements in early detection and
treatment and the aging of the population, the number of
cancer survivors in the United States is predicted to
increase to 18 million by 2022.19 It is important that can-
cer survivors have access to necessary treatment, follow-
up, and psychosocial support services at the point in time
when the services are needed, not 6 months later when an
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insurance plan finally provides approval for care or the
survivor’s name eventually rises to the top of a waiting list.
As the United States moves toward a system where fewer
individuals are uninsured, there is the potential to learn
from European models of national health insurance in
which care is generally provided free of charge, with the
exception of newer, more expensive technologies.

EUROPEAN HEALTH POLICY
In Europe, health care is increasingly seen as a key compo-
nent of social welfare, contributing to social cohesion and
social justice. Although the EU has no formal jurisdiction in
relation to the delivery of health care, health has been men-
tioned in every treaty from the EU foundation (where Article
15 of the original EU treaty included “a high level of human
health protection shall be ensured in the definition and
implementation of all community policies and activities”).47

The Maastricht treaty of 199148 began to define poli-
cies in relation to public health and prevention, with more
scope for interstate cooperation in relation to health promo-
tion and information systems. The Lisbon treaty of 200949

reinforced the importance of health and the need for inter-
state cooperation for the prevention of illness, food safety
and nutrition, population aging, threats to health, new
technology, and reduction of inequalities. It emphasized
the fundamental right of citizens to be able to access preven-
tive health care and their right to benefit from medical treat-
ments within the context of national legal frameworks.

At the European policy level, the challenge is to
agree on pan-European initiatives which add value in
addressing the range of multilevel and complex social fac-
tors contributing to health across 27 countries with more
than 700 million inhabitants, while still respecting the
overarching principle of subsidiary that is the primary
authority of individual member states. Hence, there are
only indirect possibilities for EU policy to influence can-
cer survivor care.

CANCER, SURVIVORSHIP, AND CHRONIC
ILLNESS
The EU estimates a doubling of those over age 65 in the
next 50 years, with a cost of 15% to 40% on top of current
expenditures just to maintain existing health services.50

Two in 3 Europeans of retirement age currently have at
least 2 chronic conditions, including at least 1 in 3 with a
cancer diagnosis. By 2050, it is estimated that the
expected increase in spending as a share of GDP could be
halved if people lived healthier lives.

Since 2005, there has been more emphasis on qual-
ity, rather than length, of life. Healthy Life Years was pro-

posed in 2009 as a key structural indicator.51 This shift
has “direct” relevance for the survivorship agenda and
may provide the most appropriate lever to influence EU
policy with respect to cancer after-care. Recent cross-sec-
tional studies looking at health indicators in cancer survi-
vors have suggested higher than expected levels of
disability, comparable to having a recognized chronic ill-
ness. For example, a UK study demonstrated that survi-
vors without either active cancer or any other known
long-term condition had the same health and well-being
profile as individuals with one known chronic illness,
whereas cancer survivors with 1 or 2 other chronic ill-
nesses had the same profile as those with 2 or 3 chronic ill-
nesses, respectively.52 Treatment related morbidity is
increasingly recognized as contributing to reduced
“healthy life years,” particularly for those treated as chil-
dren or young people.53,54 Therefore, early intervention,
with rehabilitation and lifestyle change, and appropriate
follow-up programs after curative cancer treatment have
the potential to increase healthy life years.

HEALTH CARE SYSTEMS
European Union member states broadly agree on under-
pinning principles of health care (ie, universal access for
all citizens, effective care for better outcomes, efficient use
of resources, high-quality services, and responsiveness to
patient concerns).55 The institutional arrangements for
funding and delivering services differ depending on his-
tory, culture, and political experience. In most European
countries, treatment is free of charge for the individual
patient, with access to novel drugs and new technologies
varying. Increasingly, the private insurance market is seen
as a gateway for novel, diagnostic, and therapeutic prod-
ucts to enter the health arena earlier.56 In addition, private
providers are developing more sophisticated rehabilitation
and home service programs including for cancer
survivorship.

European health care delivery systems are broadly
divided into those funded through taxation and those
operating with some form of universal social health insur-
ance (SHI) where insurance funds are independent of gov-
ernment. Within these frameworks, the balance of state,
employer, and private sector involvement in financing,
providing, and regulating health services, and providing
access to new drugs and technologies varies between coun-
tries. By the early 1980s, more than 90% of the EU popu-
lation had access to health care either through a tax-based
scheme (for example, United Kingdom, Denmark, Portu-
gal, Sweden, and Spain) or a social insurance scheme (Bel-
gium, France, Germany, and the Netherlands). However,
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most countries also had some form of cost sharing with
copayments for some medicines and services.

A SHIFT TOWARD CHRONIC ILLNESS
MANAGEMENT?
The majority of health systems are still focused on providing
specific interventions to treat acute episodes of single ill-
nesses rather than the prevention and management of
today’s more intractable chronic illness and multiple comor-
bidities. Acute sector usage is recognized as too high, and a
potential solution is more focus on prevention and manage-
ment by primary care with more ambulatory care services
replacing inpatient care. However, the potential disadvan-
tages of a strong primary care gate-keeping service have also
been highlighted in the EuroCare studies, suggesting low 1-
year survival rates (a surrogate for late diagnosis) in 2 coun-
tries with particularly well-developed primary care gate-
keeper services (England and Denmark). Nevertheless, there
has been a clear shift to primary care-led health care and
more robust commissioning of services (eg, in England). Af-
ter 10 years of single condition-based frameworks, there is
now a push for more focus on chronic illness and multiple-
morbidity management and a move toward more integra-
tion of state funding of health and social care.57

THE CHALLENGES OF PAN-EUROPEAN
DATA COLLECTION
A shared approach to data collection is recognized as key
to making meaningful links between cancer outcomes and
policy initiatives. Collection of pan-European data
remains a particular challenge, amplified by the require-
ments to preserve the privacy of personal medical records
and the lack of electronic health records in many Euro-
pean countries. The establishment of the European Can-
cer Registry Network in 198958 set an important
precedent, enabling explicit “benchmarking” in relation
to survival after a cancer diagnosis. Benchmarking has
been a stimulus to policy in several countries despite the
acknowledged differences in coverage. For example, in the
United Kingdom and Norway, coverage is nearly 100%,
with unique identifiers allowing follow-up for many years,
whereas in other European countries coverage may be sig-
nificantly less with no option for long-term follow-up. By
2008, 24 of 30 European countries reviewed had registries
with 100% coverage (Table 1).59 The exceptions were
Greece and Luxembourg with no population registry,
France, Italy, and Spain (less than 50% coverage), and
Switzerland (62% coverage). The relatively poor UK can-
cer survival results in the first EuroCare report60 were a
major driver for the UK National Cancer Plan in 2000,

which led to the Cancer Reform Strategy in 2007 and
eventually to the National Cancer Survivorship Initiative
in 2010,54,61,62 as thinking about cancer outcomes
became more sophisticated.

The European Partnership for Action against Can-
cer (EPAAC) in 200963 supported the recognized need to
develop a common platform to unify cancer burden indi-
cators (incidence, mortality, survival, and prevalence) col-
lected by different countries. Funding from the EU 7th
Framework Program (FP7) has enabled extension of regis-
try coverage, establishment of a receipt portal and consid-
erable work on harmonizing the legal and ethical
framework in which the registries operate.64 The Euro-
pean Registry Network remains without substantial per-
manent funding or existence as a legal entity. Several
registries are concerned about the impact of EU privacy
legislation which could require informed consent or ano-
nymity, reducing the ability to follow individuals over
time using unique identifiers, which is the bedrock of
early intervention linkages (eg, effective rehabilitation for
cancer recurrence or therapy-related illness in the years
following treatment).

TABLE 1. Coverage of European Cancer Registries

Country

National Coverage
(% Population

Covered)
No. of

Registries
Population

(Inhabitants)

Austria Yes 5 8,298,923

Belgium Yes 1 10,584,534

Bulgaria Yes 1 7,679,290

Cyprus Yes 1 778,700

Czech Republic Yes 1 10,287,189

Denmark Yes 1 5,447,084

Estonia Yes 1 1,342,409

Finland Yes 1 5,276,955

France No (13.7) 11 64,057,790

Germany Yes 16 82,314,906

Greece No (0.0) - -

Hungary Yes 1 10,076,581

Ireland Yes 1 4,239,848

Italy No (36.4) 26 20,722,341

Latvia Yes 1 2,281,305

Lithuania Yes 1 3,384,879

Luxembourg No (0.0) - -

Malta Yes 1 404,039

Netherlands Yes 9 16,357,992

Poland Yes 1 38,115,967

Portugal Yes 4 10,599,095

Romania Yes 8 22,408,364

Slovakia Yes 1 5,391,194

Slovenia Yes 1 2,019,406

Spain No (26.5) 14 11,847,964

Sweden Yes 1 9,113,257

United Kingdom Yes 11 60,209,500

Iceland Yes 1 312,872

Norway Yes 1 4,681,411

Switzerland No (6.7) 10 4,633,666

Source: Bastos et al.59
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THE ROLE OF THE PRIVATE SECTOR IN
EUROPE
Since the peak of public financing in the late 1970s, there
has been a trend for a higher involvement of the private
sector in a number of European countries, particularly for
inpatient care. Between 1970 and 1979, public financing
as a percentage of the total health budget grew across
Europe. After 1979, private sector involvement in insur-
ance rose, particularly in the Southern European countries
where there had not been such an expansion of state fund-
ing in the 1970s. Numbers of publicly funded beds began
to fall across the EU while the number of privately funded
beds remained stable. Different countries have taken dif-
ferent approaches to the issue of cost containment in
recent years: Germany and the United Kingdom have
increased the gate-keeping primary care model, intro-
duced health-related groups, and applied rigorous health
technology assessment. Approximately 8% (84 million
citizens) have private health insurance replacing, or in
addition to, publicly funded insurance, with a wide range
across member states from 12% in the United Kingdom
to 90% in France.

EUROPEAN INITIATIVES AND CANCER
PLANS
A range of strategies for cancer control were discussed in
Lisbon in 2003 during the Portuguese presidency, includ-
ing cancer plans, population-based registries and screen-
ing programs for breast, cervical and colorectal cancer.65

A major European policy landmark was the publication of
“Communication on Action against Cancer: European
Partnership” by the European Commission in 2009,
which highlighted the need for stronger European collab-
oration to improve outcomes and reduce inequalities.66

Similarly, the EPAAC in 2009 had the aim of developing
a common platform to unify cancer burden indicators
(incidence, mortality, survival, and prevalence) collected
by different sources.

Importantly, the European Commission urged
member states to publish individual cancer plans by 2013
(www.epaac.eu/national-cancer-plans). Although most of
these plans deal largely with prevention, diagnosis, and
treatment of cancer, some have an explicit focus on survi-
vorship and=or palliative care including rehabilitation
(5 plans), care plans (3 plans) or follow-up care reform
(4 plans). Atun et al67 identified 19 European cancer con-
trol programs in 2008 and reviewed them in terms of pri-
orities, aims and objectives, actions, resourcing, quality
control, time frames, and institutional support. They
found that in general situational analysis, objectives and

actions were well articulated but resourcing and gover-
nance less so. Only 4 countries had both identified resour-
ces and stipulated how they were was to be used.

Bastos et al59 reviewed cancer control programs in
Europe in 2008 in 27 European countries plus Iceland,
Norway, and Switzerland in 2008. Nine and 7 countries,
respectively, had 100% population coverage of breast and
cervical cancer screening with participation ranging from
26% to 87%. Notably, 8 countries had no screening pro-
grams for either cancer, whereas 6 countries had colorectal
cancer screening programs. By 2008, 5 countries had
complete bans on smoking in public places and further
progress has been made in all these areas since 2008.

There has been steady improvement in survival for
several cancers across the EU, but wide variation between
countries remains. Some early aims to cut smoking from
28% to 20% in 5 years (eg, in the Netherlands) have
proved overambitious, but a number of individual coun-
tries have seen cancer plan successes. For example in the
United Kingdom, there have been significant reductions
in waiting times, reviews by multidisciplinary teams, and
improved patient experience.68

Which European Health System Delivers the
Best Outcomes?

Views regarding which European system delivers the best
outcome depend on the perspective of those asking the
question. The European Consumer Index 2012,69 look-
ing through the lens of the consumer, distinguishes
“Bismarckian systems” based on social insurance involv-
ing a multitude of insurance providers organizationally in-
dependent of health care providers (eg, the Netherlands)
from “Beveridge systems” where financing and provision
is provided by one organization (for example, the UK
NHS or the Nordic countries). Countries are judged from
the perspective of the consumer in 5 key areas (patient
rights and information, accessibility, health outcomes,
range and reach of health prevention, and access to phar-
maceuticals). Using this scoring system, the Netherlands
tops the league table. This is attributed to service provi-
sion through a multitude of health insurance providers
acting in competition, but separated from health care pro-
viders, together with the best and most structured arrange-
ments for patient organization and participation in health
care policy-making (Table 2). However, in relation to
health outcomes alone (myocardial infarction fatalities,
infant deaths, cancer deaths, preventable years of lives
lost, methicillin-resistant S. aureus infection, Caesarian
section rates, undiagnosed diabetes, and depression), Swe-
den and Norway come out top across all outcome
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indicators and these are Beveridge health economies. Simi-
larly, when the Commonwealth Fund Report looked at
slightly different outcomes (quality of care, access, effi-
ciency, length of productive life, health expenditure per
capita) for 7 countries (Australia, Canada, Germany, the
Netherlands, New Zealand, United Kingdom, and
United States), the Netherlands came out on top, fol-
lowed closely by the United Kingdom and Australia.70

There was no clear trade-off between spending and out-
comes. The most expensive service (United States) had
poor outcomes in relation to a number of domains.

EUROPEAN OPPORTUNITIES
Within the EU, the notion of meeting the needs of an
increasing number of cancer survivors is usually framed in
terms of the added demands and pressures which result
from an aging population with increased unmet health

needs. Within this context, there are real opportunities to
promote a cancer survivorship agenda. Important pan-Eu-
ropean initiatives included in the Innovation Union,71 such
as the European Innovation Partnership on Active and
Healthy Ageing72 have the potential to be coordinated with
the cancer survivorship agenda, with a reorientation of exist-
ing prevention activities around a survivorship population.
European Year 2012 on Ageing and Solidarity between
Generations73 aims to add 2 years of life in good health by
2020 with increasing focus on the importance of chronic ill-
ness, integrated care, patient empowerment, distance moni-
toring, and e-health. As with all such European initiatives,
less importance is placed on whether particular targets are
reached. More emphasis is placed on the commitment of
countries to work together to identify common problems
related to a range of solutions based on good practice, with-
out changing the primary responsibility of member states,
which is to provide for the health of their citizens.

TABLE 2. Outcomes for European Countries (European Consumer Index Score)

Country

Issue

Patient Rights
and Information Accessibility Outcomes

Prevention=Range

and Reach of Services
Provided Pharmaceuticals Total Score Rank

Albania 101 217 113 70 33 535 29

Austria 141 217 188 111 81 737 11

Belgium 117 233 213 140 81 783 5

Bulgaria 88 133 138 64 33 456 33

Croatia 146 133 200 128 48 655 17

Cyprus 112 183 188 88 57 627 20

Czech Republic 107 183 225 117 62 694 15

Denmark 175 167 250 140 90 822 2

Estonia 141 167 175 123 48 653 18

Finland 131 133 250 152 86 752 10

France 136 167 238 140 86 766 8

FYR Macedonia 112 183 113 82 38 527 30

Germany 117 200 200 111 76 704 14

Greece 88 200 175 88 67 617 22

Hungary 122 167 138 99 52 577 28

Iceland 146 183 263 146 62 799 3

Ireland 107 150 238 134 86 714 13

Italy 131 133 213 93 52 623 21

Latvia 107 117 138 88 43 491 31

Lithuania 131 183 138 99 33 585 26

Luxembourg 112 233 250 134 62 791 4

Malta 88 183 163 128 48 609 26

Netherlands 170 200 263 163 76 872 1

Norway 160 83 300 146 67 756 9

Poland 126 117 188 99 48 577 27

Portugal 126 117 163 117 67 589 25

Romania 88 167 100 88 48 489 32

Serbia 102 117 113 82 38 451 32

Slovakia 122 200 118 99 67 675 16

Slovenia 112 133 213 99 81 638 19

Spain 102 100 213 117 71 606 24

Sweden 141 100 300 158 76 775 6

Switzerland 126 233 213 111 86 769 7

United Kingdom 160 133 200 146 81 721 12

Source: European Consumer Index Report 2012.69
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Cancer survivorship has not been prominent in the
chronic illness discourse; yet the financial implications of
cancer diagnosis, treatment, recovery, and monitoring are
beginning to appear in European health discussions. The
exciting and genuine opportunity is that transformed can-
cer aftercare pathways may support a reduction in subse-
quent chronic illness and number of disabled years before
death (with an increase in quality adjusted life years). This
may be the lever to influence European nations to invest
and support integrated holistic support for the increas-
ingly prevalent population living with and beyond cancer.

DISCUSSION
The cost of caring for an increasing number of aging can-
cer survivors is an area of concern for both the United
States and the EU. Particularly in the United States
where rising health care costs are outpacing real wages,
many question whether the money is well spent. Cancer
represents the leading cause of death for developed coun-
tries.74 One recent study suggests that, in the case of can-
cer, higher health spending is worth it. Philipson et al75

estimated in the aggregate that US survival gains have a
value of $61,000 per cancer survivor on average, with the
largest gains seen for prostate and breast cancer where
new technologies were more rapidly approved for use in
the United States than in the EU. Although such results
are promising, the study did not specifically focus on the
cost-effectiveness of specific tests or treatments; thus, it is
unclear which tests or treatments were primarily respon-
sible for the gains in survival. Much additional research
remains to be done. In the interim, devoting more than
16% of GDP to health care spending while almost 50
million Americans are uninsured and almost 30 million
are underinsured is not sustainable in the United States.
Although ACA represents a major step for the United
States, much more work is needed to bring health care
spending under control. Because both the European
Union and the United States struggle with looming
health care workforce shortages and increasing demands
for care, learning from history and from each other will
be critical.
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The Role of Comprehensive Cancer Centers
in Survivorship Care

Wim H. Van Harten, MD, PhD1; Angelo Paradiso, MD, PhD2; and Michelle M. Le Beau, PhD3

Considering that survival trends in most tumors are rapidly increasing and may nearly double by 2025,1 establishing the
needs of cancer survivors and survivor groups, including designing appropriate and effective programs and organizing them
in an efficient and cost-effective way, is a vital goal. In this supplement, several aspects of survivorship care have been dis-
cussed by European and American experts, paying specific attention to medical and social problems such as the long-term
toxic effects of cancer treatments, the education of stakeholders, rehabilitation programs, and employment challenges. These
experts have shown the emergence of a complex scenario with multifaceted aspects, which will require an integrated and mul-
tidisciplinary approach to care and research.2 Thus, there is a need to identify those services that are required by each survi-
vor, and to determine when these services are most effective. Furthermore, as oncologists, we have to determine which
survivors need our time and attention for extended periods, and which are best cared for by their primary care physicians.

These questions represent an open area for research in which new primary treatments, the biology of the tumor, and
the characteristics of the host are each thoroughly investigated. Such studies, which hopefully will lead to personalized
patient-centered approaches to care, require knowledge of a complex clinical or biological picture. In conclusion, both
from the viewpoint of patient empowerment and cost-effectiveness, developing more appropriate care programs for cancer
survivors on a case-by-case basis appears to be very fitting.

Although only a minority of cancer patients are treated at comprehensive cancer centers (CCCs), these
centers can play a crucial role in this emerging field because of their strength in translational research, and
because the full spectrum of treatments is available for patients throughout their clinical course, from the point
of diagnosis through long-term survivorship. Furthermore, CCCs can play a key role in research and treatment
development based on their strong tradition of providing curative and palliative oncology care and their insights
into the various patient subsets and their respective problems; such specialized knowledge should be combined
with expertise from the rehabilitation field.

CCCs represent a unique structure in which underestimated issues of cancer survivors could be evaluated and
addressed. For example, specific programs focusing on fertility preservation and sexuality for cancer survivors have been
initiated in several CCCs (eg, mskcc.org/cancer-care/survivorship and hopkinsmedicine.org/kimmel_ cancer_center/cen-
ters/cancer_survivorship).

From a policy perspective, both the Association of American Cancer Institutes (AACI),3 with its cluster of 95 of the
premier academic and free-standing cancer research centers in the United States, and its European counterpart, the
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Organization of European Cancer Institutes (OECI),4

which is composed of a network of more than 71 European
cancer institutes, face challenges in which CCCs can play
an important role. Establishing a treatment infrastructure
in survivorship care and cancer rehabilitation would also
provide a setting in which new treatment programs can be
tested and proper research conducted.

But what is the actual need for rehabilitation per
subgroup characteristics? How can we develop cost-effec-
tive treatments as part of the treatment pathway? What is
the best design of services? How can we serve patients who
live a long way from the treatment center? Can patients be
empowered to assume the management of their own
situation?

The organizations of CCCs in Europe (OECI) and
the United States (AACI) have an opportunity to share ex-
pertise to address these issues. At the beginning of the
third millennium, few cancer centers provided compre-
hensive services for survivors across all age groups. In
some of these CCCs, the model of the survivorship clinic
has now been explored, mainly aimed at addressing the
long-lasting or late-onset effects of cancer therapy.
Although several well-established programs for cancer
survivors currently are available in CCCs, many are still
evolving.

Is there room for the further improvement of CCCs
in the cancer survivorship area? Without a doubt. Devel-
oping solutions for many of the remaining questions will
require collaborative efforts, such as the promotion of
large trials, clinicobiological studies, and longitudinal
approaches. Clearly, these are expensive and time-con-
suming, and call for collaborative projects at the interna-
tional level. In this regard, the European Research
Framework Cooperation Work Programme for Health
2013 is specifically looking for collaborative, investigator-
driven projects aimed at improving the quality of life of
cancer survivors (cordis.europa.eu/fp7/health/). Similarly,
the US National Institutes of Health recently announced
funding opportunities for specific interventions among
cancer survivors (grants.nih.gov/grants/guide/PAR-12-
229). They represent compelling opportunities to plan
and conduct multicenter trials with the potential to
involve CCCs from both Europe and the United States.
Another interesting aspect is represented by bioethics.
Ethics committees supporting CCCs were previously con-
cerned with end-of-life matters but, with the growth of
survivorship initiatives, they are now expanding their
purview to consider the totality of cancer care.

The priorities in research and development in this
field, especially for CCCs, are:

� Understanding the biological mechanisms that lead to
impairments in specific survivor or cancer patient sub-
groups. The strong interaction between various
partners in translational research is essential for this.
� The identification of survivor subgroups most in need,

and the design of appropriate general, disease-related,
and symptom-specific care programs. Large patient
groups are needed for this.
� Developing easily accessible case-by-case care

approaches that fit into survivorship care planning
and can be adapted for diffusion throughout the health
care system. The geographical leadership role in
developing cancer care by CCCs positions them well
for this role.

The unique and multidisciplinary perspective of a
CCC regarding the “survivorship problem” focuses on its
complexity, and identifies key issues for further research.
However, it remains an important social problem and
there is a need to incentivize survivorship care planning.
The ongoing attempt in the United States to reintroduce
the Comprehensive Cancer Care Improvement Act of
2012, which will provide Medicare reimbursement for
complete survivorship care plans,5 is an example of how
this goal is being pursued.
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