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A cancer diagnosis is one of the most feared events. Rarely diag-
nosed before the late 20th century, cancer now competes with 
cardiovascular disease as the leading cause of death in North 

America. With people living longer, the continued use of tobacco prod-
ucts, infectious diseases that transmit cancer-causing viruses and other 
pathogens, and an obesity epidemic, the cancer burden is projected to in-
crease substantially in the United States over the coming decades. Almost 
14 million people, more than 4 percent of the U.S. population, are cancer 
survivors; by 2012 this will grow to 18 million cancer survivors. Survivors 
have complex journeys, and even after completing cancer treatment, must 
engage in medical follow-up care to help manage the long-term and late 
effects of their treatments, and monitor the possibility of cancer recurrence 
or development of new secondary cancers. 

For the 1.6 million people in the United States who join the ranks of 
newly diagnosed cancer patients each year, the cancer care system can be 
overwhelming. The complexity of the cancer care system is driven by the 
biology of cancer itself, the multiple specialists involved in the delivery of 
cancer care, as well as a health care system that is fragmented and often ill 
prepared to meet the individual needs, preferences, and values of patients 
who are anxious, symptomatic, and uncertain about where to obtain the 
correct diagnosis, prognosis, and treatment recommendations. Moreover, 
older individuals comprise the majority of people with cancer. Address-
ing the unique needs of an aging population of patients diagnosed with 
cancer, who are already experiencing comorbid conditions and loss of 
independence, is a critical challenge. We are not prepared to take care of 
this growing cancer patient population, as few of our standard treatment 

Preface
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approaches have been evaluated in this setting. Instead, we extrapolate 
from trial results and toxicities that emerge from treating younger and 
healthier patients with the same diagnoses. On top of this, the quality of 
cancer care varies tremendously. 

As someone who has been an oncology practitioner for almost 40 
years, I have seen dramatic changes in the treatment of cancer that have 
benefited my patients—greater precision in diagnosis, surgical treatments 
that are less radical and disfiguring, diagnoses of earlier stage disease as a 
result of screening, and more long-term disease-free survivors. However, 
the human and economic costs of these advances are enormous. Cancer 
patients often endure protracted periods of primary and adjuvant thera-
pies, multimodal treatments with substantial toxicities and comorbidities, 
which may take years of physical and psychological recovery, with great 
financial hardship and social disruption. Palliative care and hospice ser-
vices are underutilized and usually employed much later in the course of 
a patient’s cancer journey than recommended. Patients and their families 
often play the role of principal communicator as they visit one cancer 
treatment specialist after another, conveying the recommendations to sub-
sequent consultants in a serial fashion. Coordination of complex cancer 
care, using a common electronic health record, with treating specialists 
who jointly discuss the patient’s case and then confer with the patient 
about their recommendations, is the exception and not the rule. Receipt 
of psychosocial support at the time of diagnosis and during treatment is 
also rare, as these “high-touch” services are seldom compensated through 
health insurance and are usually supported through ad hoc philanthropic 
funding rather than institutional or clinical practice resources. 

We all want the best care for our family members and friends, but our 
current cancer care delivery system falls short in terms of consistency in 
the delivery of care that is patient centered, evidence based, and coordi-
nated. We are at an inflection point in terms of repairing the cancer care 
delivery system. If we ignore the signs of crisis around us, we will be 
forced to deal with an increasingly chaotic and costly care system, with 
exacerbation of existing disparities in the quality of cancer care. 

How can we change this situation? This report is the result of the 
thoughtful deliberations of our study committee, as well as the hard 
work of the Institute of Medicine (IOM) staff who supported our quest 
for the evidence behind the report’s ten recommendations. Those recom-
mendations are based on a unifying conceptual framework for improv-
ing the quality of cancer care. This report also rests on the foundation of 
the transformative 1999 IOM report Ensuring Quality Cancer Care, which 
called for improvements in the technical quality of cancer care, the use of 
evidence-based guidelines to direct care, the use of electronic data capture 
and quality monitoring, as well as the assurance of access to cancer care 
for all, including high-quality end-of-life care. While that report generated 



Copyright © National Academy of Sciences. All rights reserved.

Delivering High-Quality Cancer Care:  Charting a New Course for a System in Crisis

PREFACE	 xv

much attention in the oncology community, and drove some concerted 
action among oncology professional organizations and the federal gov-
ernment, a critical review of progress since the report’s recommendations 
were issued identified many continuing gaps and new challenges that 
could not have been anticipated. Sadly, the key recommendations regard-
ing implementation of evidence-based care and quality monitoring have 
had limited uptake, and are needed even more today due to the expan-
sion in cancer diagnostics, imaging, and therapeutics in the past decade, 
as well as the expected growth in the number of new cancer patients. The 
cost of cancer care is rising much faster than for other diseases, and there 
are few systematic efforts or incentives to eliminate waste and the use of 
ineffective therapies.

Facing this crisis, the committee’s vision for tackling these challenges 
and creating a high-quality cancer care delivery system is based on the 
IOM’s extensive work defining the quality of health care, with its patient-
centered focus and emphasis on the needs, values, and preferences of 
patients, including advance care planning. Patient-centered care is at 
the core of a high-quality cancer care delivery system, as depicted by 
the study committee’s conceptual framework, and is something that is 
feasible in every clinical care setting, and can be supported by existing 
information technology if necessary (e.g., guidelines, evidence syntheses, 
pathways). Patient-clinician communication that focuses on information 
sharing about the diagnosis, prognosis, and treatment options, and that 
elicits the patient’s preferences for treatment is central to high-quality 
cancer care. Surrounding the patient and their family caregivers are mem-
bers of a well-prepared cancer care delivery team that is able to ensure 
coordinated and comprehensive patient-centered care and close collabora-
tion with other health care professionals not directly involved in cancer 
care delivery, such as geriatric specialists and primary care clinicians. 
Because evidence-based care is also at the heart of a high-quality cancer 
care delivery system, research must fill important gaps in our knowledge, 
especially pertaining to how best to treat older cancer patients and others 
who have multiple comorbid conditions in addition to cancer. Further, 
clinical trials and comparative effectiveness research must include data 
collection that reflects patient-reported outcomes, as well as information 
about other relevant patient characteristics and behaviors, to provide ac-
curate information that will inform future patients about what they can 
expect to experience from recommended cancer treatments. 

A high-quality and efficient information technology infrastructure 
is critical to collecting these outcome data from ongoing clinical practice 
at the point of care, along with specific information about the cancer, its 
treatment, and the clinical outcomes of treatments received over time. 
That data collection system, as depicted in the conceptual framework, will 
be at the center of a rapid learning health care system which will, in turn, 
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rely on regular assessments of the quality of care delivered in relationship 
to the costs of the associated care. Understanding how well we are do-
ing with individual cancer patients, as well as groups of similar patients, 
could allow us to develop strategies for performance improvement and 
identify gaps in care that need our attention. Finally, in the high-quality 
cancer care delivery system of the future, payment models and financial 
incentives must focus on improving the affordability and quality of care 
for patients and payers. Eliminating disparities in access to high-quality 
cancer care for all members of our society remains a challenge; however, 
without relevant patient-centered information and quality measurement, 
we will not be able to create a more equitable system. 

Although the committee’s conceptual framework may seem far re-
moved from much current oncology practice, the committee believes that 
most elements of the framework are in place or are being developed. In 
many ways, oncology care is an extreme example of the best and worst 
in the health care system today—highly innovative targeted diagnostics 
and therapeutics alongside escalating costs that do not consistently relate 
to the clinical value of treatments, tremendous waste and inefficiencies 
due to poor coordination of care, and lack of adherence to evidence-based 
guidelines with frequent use of ineffective or inappropriate treatments. 

In the setting of this crisis, there are many opportunities. If we can 
use this framework to successfully address the challenges to delivering 
high-quality oncology care, the same principles will be transferrable to 
other complex and chronic conditions that place continued demands 
on the health care system. In my closing years as an oncology profes-
sional, I dream of a cancer care delivery system that will ensure access to 
high-quality, patient-centered, evidence-based care, and that patients with 
cancer will have care teams supported by a system that enables them to 
provide compassionate and timely care.

It has been my privilege to serve as the chair of this study committee 
and to learn so much from the other committee members who worked 
extremely hard and collaboratively to refine the recommendations and 
evidence that we present in this report. As someone who was a reviewer 
of the 1999 IOM report, I feel that I have come full circle in helping to lead 
the efforts of this committee. I am sure that a decade from now, someone 
else will be reviewing these recommendations and they will either be 
commenting about how foolish we were or complimenting us on our vi-
sion and prescience. I hope the latter is the case and that this report will  
chart a new course for the cancer care delivery system that ensures high-
quality, evidence-based care for all.

	 Patricia A. Ganz, Chair
 	 Committee on Improving the Quality of Cancer Care:
	 Addressing the Challenges of an Aging Population 
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1

Summary1 

In the United States, approximately 14 million people are cancer sur-
vivors and more than 1.6 million people are newly diagnosed with 
cancer each year. By 2022, it is projected that there will be 18 million 

cancer survivors and, by 2030, 2.3 million people are expected to be 
newly diagnosed with cancer each year. However, more than a decade 
after the Institute of Medicine (IOM) first addressed the quality of cancer 
care in the United States, the barriers to achieving excellent care for all 
cancer patients remain daunting. The growing demand for cancer care, 
combined with the complexity of the disease and its treatment, a shrink-
ing workforce, and rising costs, constitute a crisis in cancer care delivery 
(see Box S-1).

The complexity of cancer impedes the ability of clinicians, patients, 
and their families to formulate plans of care with the necessary speed, 
precision, and quality. As a result, decisions about cancer care are often 
not evidence-based. Many patients also do not receive adequate explana-
tion of their treatment goals, and when a phase of treatment concludes, 
they frequently do not know what treatments they have received or the 
consequences of their treatments for their future health. In addition, many 
patients do not receive palliative care to manage their symptoms and side 
effects from treatment. Most often this occurs because the clinician lacks 
knowledge of how to provide this care (or how to make referrals to pal-

1  This summary does not include references. Citations for the findings presented in the 
summary appear in the subsequent chapters. 
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liative care consultants) or does not identify palliative care management 
as an important component of high-quality cancer care. 

Complicating the situation further are the changing demographics in 
the United States that will place new demands on the cancer care delivery 
system, with the number of adults older than 65 rapidly increasing. The 
population of those 65 years and older comprises the majority of patients 
who are diagnosed with cancer and who die from cancer, as well as the 
majority of cancer survivors. The oncology workforce may soon be too 
small to care for the growing population of individuals diagnosed with 
cancer. Meanwhile, the Centers for Medicare & Medicaid Services (CMS), 
the single largest insurer for this population, is struggling financially. In 
addition, the costs of cancer treatments are escalating unsustainably, mak-
ing cancer care less affordable for patients and their families and creating 
disparities in patients’ access to high-quality cancer care.

To address the increasing challenges clinicians face in trying to deliver 
high-quality cancer care, this report charts a new course for cancer care. 
There is great need for high-quality, evidence-based strategies to guide 

BOX S-1  
The Crisis in Cancer Care Delivery

Studies indicate that cancer care is often not as patient-centered, accessible, 
coordinated, or evidence-based as it could be, detrimentally impacting patients. 
The following trends amplify the problem: 

•	 �The number of older adults is expected to double between 2010 and 2030, 
contributing to a 30 percent increase in the number of cancer survivors 
from 2012 to 2022 and a 45 percent increase in cancer incidence by 2030. 

•	 �Workforce shortages among many of the professionals involved in provid-
ing care to cancer patients are growing, and training programs lack the 
ability to rapidly expand. The care that is provided is often fragmented and 
poorly coordinated. In addition, family caregivers and direct care workers 
are administering a substantial amount of care with limited training and 
support. 

•	 �The cost of cancer care is rising faster than are other sectors of medicine, 
having increased from $72 billion in 2004 to $125 billion in 2010; costs are 
expected to increase another 39 percent to $173 billion by 2020. 

•	 �Advances in understanding the biology of cancer have increased the 
amount of information a clinician must master to treat cancer appropriately. 

•	 �The few tools currently available for improving the quality of cancer care––
quality metrics, clinical practice guidelines, and information technology––are 
not widely used and all have serious limitations.
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cancer care and ensure efficient and effective use of scarce resources. 
Responding to these new and continuing challenges, this IOM report 
updates the 1999 report and revisits the need to improve the quality of 
cancer care. 

The IOM appointed an independent committee of experts with a 
broad range of expertise, including patient care and cancer research, 
patient advocacy, health economics, ethics, and health law. The commit-
tee was charged with examining challenges to and opportunities for the 
delivery of high-quality cancer care and formulating recommendations 
for improvement. The committee’s recommendations aim to ensure the 
delivery of high-quality cancer care across the care continuum, from 
diagnosis through end of life. Prevention, risk reduction, and screening 
were not addressed by the committee. Another way to conceptualize the 
period of the cancer care continuum that this report addresses is through 
the three overlapping phases of cancer care: (1) the acute phase, (2) the 
chronic phase, and (3) the end-of-life phase (see Figure S-1). 

Cancer care for older adults, as noted throughout this report, is es-
pecially complex. Age is one of the strongest risk factors for cancer, and 
there are many important considerations to understanding the prognoses 
of older adults with cancer and formulating their care plans, such as al-
tered physiology, functional and cognitive impairment, multiple coexist-
ing morbidities, increased side effects of treatment, distinct goals of care, 
and the increased need for social support. The current health care delivery 
system is poorly prepared to address these concerns comprehensively. 
Thus, meeting the needs of the aging population will be an integral part 
of improving the quality of cancer care.

Conceptual Framework 

The committee’s conceptual framework for improving the quality of 
cancer care takes into account the heterogeneity of clinical settings where 
cancer care is delivered as well as the existing models of high-quality care. 
The central goal of its conceptual framework is delivering comprehensive, 
patient-centered, evidence-based, high-quality cancer care that is acces-
sible and affordable to the entire U.S. population, regardless of the setting 
where cancer care is provided. The committee identified six components 
of a high-quality cancer care delivery system that will be integral to this 
transformation:

1.	� Engaged patients: A system that supports all patients in making 
informed medical decisions consistent with their needs, values, 
and preferences in consultation with their clinicians who have 
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expertise in patient-centered communication and shared decision 
making (see Chapter 3).

2.	� An adequately staffed, trained, and coordinated workforce: A 
system that provides competent, trusted, interprofessional can-
cer care teams that are aligned with patients’ needs, values, and 
preferences, as well as coordinated with the patients’ noncancer 
care teams and their caregivers (see Chapter 4). 

3.	� Evidence-based cancer care: A system that uses scientific research, 
such as clinical trials and comparative effectiveness research 
(CER), to inform medical decisions (see Chapter 5). 

4.	� A learning health care information technology (IT) system for can-
cer: A system that uses advances in IT to enhance the quality and 
delivery of cancer care, patient outcomes, innovative research, 
quality measurement, and performance improvement (see Chap-
ter 6). 

5.	� Translation of evidence into clinical practice, quality measure-
ment, and performance improvement: A system that rapidly and 
efficiently incorporates new medical knowledge into clinical prac-
tice guidelines; measures and assesses progress in improving the 
delivery of cancer care and publicly reports performance informa-
tion; and develops innovative strategies for further improvement 
(see Chapter 7).

6.	� Accessible, affordable cancer care: A system that is accessible to all 
patients and uses new payment models to align reimbursement 
to reward care teams for providing patient-centered, high-quality 
care and eliminating wasteful interventions (see Chapter 8). 

Figure S-2 illustrates the interconnectivity of the committee’s six compo-
nents for a high-quality cancer delivery system. 

Prioritization

The committee recognizes that improving the quality of the cancer 
care delivery system will take substantial time and effort to achieve and 
that implementation will require efforts by all stakeholders in the cancer 
care community. The committee numbered its six components for high-
quality cancer care in order of priority for implementation, taking into 
account both the need and the feasibility of achieving each component of 
the framework. Thus, achieving a system that supports patient decision 
making is the top priority, followed by an adequately staffed, trained, 
and coordinated workforce, evidence-based cancer care, a learning health 
care IT system, the translation of evidence into practice, measurement of 
outcomes and performance improvement, and, finally, accessible and af-
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Quality Measurement
(including patient

outcomes and costs)

Performance Improvement
and New Payment Models

Accessible, A�ordable,
High-Quality Care

Evidence Base to Inform Clinical Care

Workforce

Patients

Patient-Clinician Interactions

Learning Health Care Information Technology System

FIGURE S-2  An illustration of the committee’s conceptual framework for im-
proving the quality of cancer care. 

fordable cancer care. The top priorities for implementation are depicted 
within the rectangle in Figure S-2, with the most important component 
in the center (i.e., patients). The committee recognizes the importance of 
access and affordability in a high-quality cancer care delivery system but 
expects the Patient Protection and Affordable Care Act (ACA) to make 
substantial changes in these areas of health care. Because much of the law 
has not yet been implemented, these issues will need to be revisited once 
the law’s full impact is known.

Approach to Implementation

The committee utilizes a variety of approaches in its recommenda-
tions to improve the quality of cancer care. In many circumstances, the 
recommendations provide specific direction to individual stakeholders. 
However, fully achieving the goals of the committee’s framework will 
also necessitate collaboration among relevant stakeholders to define the 
best path to implementation. Although there are numerous challenges to 
such collaboration, examples of ongoing collaborations among diverse 
stakeholders in the cancer community already exist and there may be 
greater incentives for such coordinated efforts in the current environ-
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ment. For example, the ACA is focusing national attention and resources 
on improving the coordination and quality of the U.S. health care system. 
Many stakeholders are already making changes in response to health 
care reform and the committee’s framework provides guidance on this 
process. In addition, the current financial situation in the United States is 
placing pressure on the health care delivery system to develop actionable 
solutions for eliminating waste in care while maintaining or improv-
ing quality. Again, the committee’s conceptual framework charts a new 
course for achieving this task. 

Recommendations 

The committee structured its recommendations for action around 
the six components outlined in its conceptual framework. Each compo-
nent is discussed briefly below and elaborated on in more detail in the 
respective chapters. Box S-2 provides an overview of the committee’s 
recommendations. 

BOX S-2 
Goals of the Recommendations

  1.	 �Provide patients and their families with understandable information about 
cancer prognosis, treatment benefits and harms, palliative care, psycho-
social support, and costs.

  2.	 �Provide patients with end-of-life care that meets their needs, values, and 
preferences. 

  3.	 �Ensure coordinated and comprehensive patient-centered care.
  4.	 �Ensure that all individuals caring for cancer patients have appropriate 

core competencies.
  5.	 �Expand the breadth of data collected in cancer research for older adults 

and patients with multiple comorbid conditions.
  6.	 �Expand the depth of data collected in cancer research through a common 

set of data elements that capture patient-reported outcomes, relevant 
patient characteristics, and health behaviors.

  7.	� Develop a learning health care information technology system for cancer 
that enables real-time analysis of data from cancer patients in a variety 
of care settings.

  8.	 �Develop a national quality reporting program for cancer care as part of a 
learning health care system.

  9.	 �Implement a national strategy to reduce disparities in access to cancer 
care for underserved populations by leveraging community interventions.

10.	 �Improve the affordability of cancer care by leveraging existing efforts to 
reform payment and eliminate waste.
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Patient-Centered Communication and Shared Decision Making

Patients are at the center of the committee’s conceptual framework 
(see Figure S-2), which conveys the most important goal of a high-quality 
cancer care delivery system: meeting the needs of patients with cancer 
and their families. Such a system should support all patients in making 
informed medical decisions that are consistent with their needs, values, 
and preferences. In the current system, information to help patients un-
derstand their cancer prognoses, treatment benefits and harms, palliative 
care, psychosocial support, and costs of care is often unavailable or not 
regularly communicated. Additionally, patient-clinician communication 
and shared decision making is often less than optimal, impeding the de-
livery of patient-centered, high-quality cancer care. For example, several 
recent studies found that approximately 65 to 80 percent of cancer patients 
with poor prognoses incorrectly believed their treatments could result in 
a cure. 

Recommendation 1: Engaged Patients 

Goal: The cancer care team should provide patients and their fami-
lies with understandable information on cancer prognosis, treat-
ment benefits and harms, palliative care, psychosocial support, and 
estimates of the total and out-of-pocket costs of cancer care. 

To accomplish this:

•	 �The National Cancer Institute, the Centers for Medicare & Med-
icaid Services, the Patient-Centered Outcomes Research Insti-
tute, as well as patient advocacy organizations, professional 
organizations, and other public and private stakeholders should 
improve the development of this information and decision aids 
and make them available through print, electronic, and social 
media. 

•	 �Professional educational programs for members of the cancer 
care team should provide comprehensive and formal training 
in communication.

•	 �The cancer care team should communicate and personalize this 
information for their patients at key decision points along the 
continuum of cancer care, using decision aids when available.

•	 �The cancer care team should collaborate with their patients to 
develop a care plan that reflects their patients’ needs, values, 
and preferences, and considers palliative care needs and psy-
chosocial support across the cancer care continuum.
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•	 �The Centers for Medicare & Medicaid Services and other payers 
should design, implement, and evaluate innovative payment 
models that incentivize the cancer care team to discuss this in-
formation with their patients and document their discussions 
in each patient’s care plan. 

Patients with advanced cancer2 face specific communication and 
decision-making needs. Clinicians should discuss these patients’ options, 
such as implementing advance care plans, emphasizing palliative care 
and psychosocial support, and maximizing quality of life by timely use 
of hospice care. These difficult conversations do not occur as frequently 
or as timely as they should, resulting in care that may not be aligned with 
patient preferences. 

Recommendation 2: Engaged Patients 

Goal: In the setting of advanced cancer, the cancer care team should 
provide patients with end-of-life care consistent with their needs, 
values, and preferences. 

To accomplish this:

•	 �Professional educational programs for members of the cancer 
care team should provide comprehensive and formal training 
in end-of-life communication.

•	 �The cancer care team should revisit and implement their pa-
tients’ advance care plans.

•	 �The cancer care team should place a primary emphasis on pro-
viding cancer patients with palliative care, psychosocial sup-
port, and timely referral to hospice care for end-of-life care.

•	 �The Centers for Medicare & Medicaid Services and other payers 
should design, implement, and evaluate innovative payment 
models that incentivize the cancer care team to counsel their 
patients about advance care planning and timely referral to 
hospice care for end-of-life care.

The Workforce Caring for Patients with Cancer

A diverse team of professionals provides cancer care, reflecting the 
complexity of the disease, its treatments, and survivorship care. These 

2  Cancer that has spread to other places in the body and usually cannot be cured or con-
trolled with treatment.
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teams include professionals with specialized training in oncology, such 
as medical, surgical, and radiation oncologists and oncology nurses, as 
well as other specialists and primary care clinicians. In addition, family 
caregivers (e.g., relatives, friends, and neighbors) and direct care workers 
(e.g., nurse aides, home health aides, and personal and home care aides) 
provide a great deal of care to cancer patients. Patients, at the center of 
the committee’s conceptual framework, are encircled by the workforce 
(see Figure S-2), depicting the idea that high-quality cancer care depends 
on the workforce providing competent, trusted interprofessional care that 
is aligned with patients’ needs, values, and preferences. To achieve this 
standard, the workforce must include adequate numbers of health care 
clinicians with training in oncology. New models of interprofessional, 
team-based care are an effective mechanism of responding to the existing 
workforce shortages and demographic changes, as well as in promoting 
coordinated and patient-centered care. 

Recommendation 3: An Adequately Staffed, Trained, and Coordi-
nated Workforce

Goal: Members of the cancer care team should coordinate with 
each other and with primary/geriatrics and specialist care teams 
to implement patients’ care plans and deliver comprehensive, ef-
ficient, and patient-centered care. 

To accomplish this:

•	 �Federal and state legislative and regulatory bodies should elim-
inate reimbursement and scope-of-practice barriers to team-
based care. 

•	 �Academic institutions and professional societies should de-
velop interprofessional education programs to train the work-
force in team-based cancer care and promote coordination with 
primary/geriatrics and specialist care teams.

•	 �Congress should fund the National Workforce Commission, 
which should take into account the aging population, the in-
creasing incidence of cancer, and the complexity of cancer care, 
when planning for national workforce needs.

The workforce must also have the distinct set of skills necessary 
to implement the committee’s conceptual framework for a high-quality 
cancer care delivery system. The recent IOM report Retooling for an Aging 
America: Building the Health Care Workforce recommended enhancing the 
geriatric competency of the general health care workforce. The committee 
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endorses this recommendation as it is especially important to cancer care, 
where the majority of patients are older adults. Currently, many clinicians 
also lack essential cancer core competencies.3

Recommendation 4: An Adequately Staffed, Trained, and Coordi-
nated Workforce

Goal: All individuals caring for cancer patients should have appro-
priate core competencies. 

To accomplish this:

•	 �Professional organizations that represent clinicians who care 
for patients with cancer should define cancer core competencies 
for their memberships.

•	 �Cancer care delivery organizations should require that the 
members of the cancer care team have the necessary compe-
tencies to deliver high-quality cancer care, as demonstrated 
through training, certification, or credentials.

•	 �Organizations responsible for accreditation, certification, and 
training of nononcology clinicians should promote the devel-
opment of relevant core competencies across the cancer care 
continuum.

•	 �The U.S. Department of Health and Human Services and other 
funders should fund demonstration projects to train family 
caregivers and direct care workers in relevant core competen-
cies related to caring for cancer patients.

The Evidence Base for High-Quality Cancer Care

Because a high-quality cancer care delivery system uses results from 
scientific research, such as clinical trials and CER, to inform medical deci-
sions, the committee’s conceptual framework (see Figure S-2) depicts the 
evidence base as supporting patient-clinician interactions. The committee 
envisions clinical research that gathers evidence of the benefits and harms 
of various treatment options, so that patients, in consultation with their 
clinicians, can make treatment decisions that are consistent with their 
needs, values, and preferences. 

Currently, many medical decisions are not supported by sufficient 
evidence. Additionally, research participants are often not representative 
of the population with the disease, which makes it difficult to generalize 

3  The tasks or functions that providers of health care should be able to do or perform.
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the research results to a specific patient. Another limitation of the current 
evidence base is that it frequently does not capture information about the 
impact of a treatment regimen on quality of life, functional and cognitive 
status, symptoms, and overall patient experience with the disease. Given 
that the majority of cancer patients are over 65 years and have comorbid 
conditions complicated by other health (e.g., physical and cognitive defi-
cits) and social (e.g., limited or absent social support, low health literacy) 
risks, the committee is particularly concerned about the lack of clinical 
research focused on older adults and individuals with multiple chronic 
diseases. 

Recommendation 5: Evidence-Based Cancer Care

Goal: Expand the breadth of data collected on cancer interventions 
for older adults and individuals with multiple comorbid conditions. 

To accomplish this:

•	 �The National Cancer Institute, the Agency for Healthcare Re-
search and Quality, the Patient-Centered Outcomes Research 
Institute, and other comparative effectiveness research funders 
should require researchers evaluating the role of standard and 
novel interventions and technologies used in cancer care to 
include a plan to study a population that mirrors the age distri-
bution and health risk profile of patients with the disease.

•	 �Congress should amend patent law to provide patent extensions 
of up to 6 months for companies that conduct clinical trials of 
new cancer treatments in older adults or patients with multiple 
comorbidities.

Recommendation 6: Evidence-Based Cancer Care

Goal: Expand the depth of data available for assessing interventions.

To accomplish this: 

•	 �The National Cancer Institute should build on ongoing efforts 
and work with other federal agencies, the Patient-Centered 
Outcomes Research Institute, clinical and health services re-
searchers, clinicians, and patients to develop a common set of 
data elements that captures patient-reported outcomes, relevant 
patient characteristics, and health behaviors that researchers 
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should collect from randomized clinical trials and observa-
tional studies.

A Learning Health Care Information Technology System for Cancer 

The committee’s conceptual framework for a high-quality cancer care 
delivery system calls for implementation of a learning health care IT sys-
tem: a system that “learns” by collecting data on care outcomes and cost 
in a systematic manner, analyzing the captured data both retrospectively 
and through prospective studies, implementing the knowledge gained 
from these analyses into clinical practice, evaluating the outcomes of the 
changes in care, and generating new hypotheses to test and implement 
into clinical care. 

A learning health care IT system is a key requirement for implement-
ing the components of the committee’s conceptual framework for high-
quality cancer care. In the committee’s conceptual framework (see Figure 
S-2), a learning health care IT system supports patient-clinician interac-
tions by providing patients and clinicians with the information and tools 
necessary to make well-informed medical decisions. It plays an integral 
role in developing the evidence base from research (e.g., clinical trials and 
CER) and by capturing data from real-world care settings that researchers 
can then analyze to generate new knowledge. Further, it is used to collect 
and report quality metrics data, implement performance improvement 
initiatives, and allow payers to identify and reward high-quality care. 

Many of the elements needed to create a learning health care system 
are already in place for cancer, including electronic health records, cancer 
registries, a robust infrastructure for cancer clinical trials, and bioreposito-
ries that are linked with clinical data. Unfortunately, they are incompletely 
implemented, have functional deficiencies, and are not integrated in a 
way that creates a true learning health care system. In addition, relevant 
regulations that govern clinical care and research could pose a challenge 
to a learning health care system. The learning system will either need to 
comply with the relevant regulations or, alternatively, the regulations may 
need to be updated to accommodate such a system.

Recommendation 7: A Learning Health Care Information Technol-
ogy System for Cancer

Goal: Develop an ethically sound learning health care information 
technology system for cancer that enables real-time analysis of data 
from cancer patients in a variety of care settings. 
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To accomplish this:

•	 �Professional organizations should design and implement the 
digital infrastructure and analytics necessary to enable continu-
ous learning in cancer care.

•	 �The U.S. Department of Health and Human Services should 
support the development and integration of a learning health 
care information technology system for cancer. 

•	 �The Centers for Medicare & Medicaid Services and other pay-
ers should create incentives for clinicians to participate in this 
learning health care system for cancer, as it develops. 

Translating Evidence into Practice, Measuring 
Quality, and Improving Performance

A high-quality cancer care delivery system should translate evidence 
into clinical practice, measure quality, and improve the performance of 
clinicians. This involves developing clinical practice guidelines (CPGs) 
to assist clinicians in quickly incorporating new medical knowledge into 
routine care. Also critical are measuring and assessing a system’s progress 
in improving the delivery of cancer care, publicly reporting the informa-
tion gathered, and developing innovative strategies to further perfor-
mance improvement. In the figure illustrating the committee’s conceptual 
framework (see Figure S-2), knowledge translation and performance im-
provement are part of a cyclical process that measures the outcomes 
of patient-clinician interactions and implements innovative strategies to 
improve the accessibility, affordability, and quality of care. 

CPGs translate evidence into practice by synthesizing research find-
ings into actionable steps clinicians can take when providing care. The 
development of CPGs is not straightforward or consistent because the 
evidence base supporting clinical decisions is often incomplete and in-
cludes studies and systematic reviews of variable quality. In addition, 
organizations that develop CPGs often use fragmented processes that lack 
transparency, and they are plagued by conflicts of interest. The commit-
tee endorses the standards in the IOM report Clinical Practice Guidelines 
We Can Trust to address these problems and produce trustworthy CPGs.

Performance improvement initiatives can also be used to translate ev-
idence into practice. These tools have been described as systematic, data-
guided activities designed to bring about immediate, positive change in 
the delivery of health care in a particular setting, as well as across settings. 
They can improve the efficiency, patient satisfaction, health outcomes, and 
costs of cancer care. These efforts are typically implemented in a single 
organization or health system; as a result, they often lack the pace, mag-
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nitude, coordination, and sustainability to transform health care delivery 
nationwide. 

Cancer care quality measures provide a standardized and objective 
means for assessing the quality of cancer care delivered. Measuring per-
formance has the potential to drive improvements in care, inform pa-
tients, and influence clinician behavior and reimbursement. There are 
currently serious deficiencies in cancer care quality measurement in the 
United States, including pervasive gaps in existing measures, challenges 
in the measure development process, lack of consumer engagement in 
measure development and reporting, and the need for data to support 
meaningful, timely, and actionable performance measurement. A num-
ber of groups representing clinicians who provide cancer care, including 
the American Society of Clinical Oncology and the American College of 
Surgeons’ Commission on Cancer, have instituted voluntary reporting 
programs, through which program participants have demonstrated im-
provements. U.S. Department of Health and Human Services (HHS) has 
also attempted to influence quality measurement for cancer care through 
various mandatory reporting programs.

Recommendation 8: Quality Measurement

Goal: Develop a national quality reporting program for cancer care 
as part of a learning health care system. 

To accomplish this, the U.S. Department of Health and Human 
Services should work with professional societies to:

•	 �Create and implement a formal long-term strategy for publicly 
reporting quality measures for cancer care that leverages exist-
ing efforts. 

•	 �Prioritize, fund, and direct the development of meaningful 
quality measures for cancer care with a focus on outcome mea-
sures and with performance targets for use in publicly report-
ing the performance of institutions, practices, and individual 
clinicians.

•	 �Implement a coordinated, transparent reporting infrastructure 
that meets the needs of all stakeholders, including patients, and 
is integrated into a learning health care system. 

Accessible and Affordable Cancer Care

The committee’s conceptual framework for a cancer care delivery 
system is one in which all people with cancer have access to high-quality, 
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affordable cancer care. Several IOM reports have called on the U.S. gov-
ernment to ensure that all people have health insurance coverage. Ex-
panding health insurance coverage is a primary goal of the ACA, which 
is expected to result in 25 million individuals gaining insurance cover-
age. However, much of the ACA has not yet been implemented and its 
full impact on access to cancer care is unknown. Many individuals will 
likely remain uninsured or underinsured. There are also major disparities 
in cancer outcomes among individuals who are of lower socioeconomic 
status, are racial or ethnic minorities, or lack insurance coverage. Many 
of these disparities are exacerbated by these individuals’ lack of access to 
cancer care.

Recommendation 9: Accessible, Affordable Cancer Care

Goal: Reduce disparities in access to cancer care for vulnerable and 
underserved populations. 

To accomplish this, the U.S. Department of Health and Human 
Services should:

•	 �Develop a national strategy that leverages existing efforts by 
public and private organizations. 

•	 �Support the development of innovative programs.
•	 �Identify and disseminate effective community interventions.
•	 �Provide ongoing support to successful existing community 

interventions.

The affordability of cancer care is equally as important as acces-
sibility in a high-quality cancer delivery care system. The committee’s 
conceptual framework (see Figure S-2) illustrates the concept of using 
quality measurement and new payment models to reward the cancer 
care team for providing patient-centered, high-quality care and eliminat-
ing wasteful interventions. The current fee-for-service reimbursement 
system encourages a high volume of care, but it fails to reward the 
provision of high-quality care. This system is leading to higher cancer 
care costs, which are negatively impacting patients and their families. 
One survey found that more than one-third of personal bankruptcies 
in the United States are due to medical problems and that three out of 
four families studied had insurance at the onset of illness. From a system 
perspective, health care costs, including the costs of cancer care, are on 
an unsustainable trajectory and could pose serious fiscal consequences 
for the United States. 
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Payers are experimenting with numerous models that could be em-
ployed to reward clinicians for providing high-quality cancer care, such 
as rewarding care that is concordant with CPGs, coordinated, based on 
meaningful patient-clinician communication and shared decision making, 
and includes palliative care and psychosocial support throughout treat-
ment, advance care planning, and timely referral to hospice care (e.g., 
bundled payments, accountable care organizations, oncology patient-
centered medical homes, care pathways, coverage with evidence develop-
ment, and value-based purchasing and competitive bidding programs). 
Clinicians are also undertaking efforts to discourage wasteful interven-
tions, such as the Choosing Wisely Campaign.

Recommendation 10: Accessible, Affordable Cancer Care

Goal: Improve the affordability of cancer care by leveraging exist-
ing efforts to reform payment and eliminate waste. 

To accomplish this:

•	 �Professional societies should identify and publicly disseminate 
evidence-based information about cancer care practices that are 
unnecessary or where the harm may outweigh the benefits. 

•	 �The Centers for Medicare & Medicaid Services and other pay-
ers should develop payment policies that reflect the evidence-
based findings of the professional societies.

•	 �The Centers for Medicare & Medicaid Services and other payers 
should design and evaluate new payment models that incentiv-
ize the cancer care team to provide care that is based on the best 
available evidence and aligns with their patients’ needs, values, 
and preferences. 

•	 �If evaluations of specific payment models demonstrate in-
creased quality and affordability, the Centers for Medicare & 
Medicaid Services and other payers should rapidly transition 
from traditional fee-for-service reimbursements to new pay-
ment models. 

Conclusions

This report outlines a conceptual framework to improve the quality 
of cancer care for patients. Changes across the board are urgently needed. 
All participants and stakeholders, including clinicians, patients and their 
families, researchers, quality metrics developers, and payers, as well as 
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HHS, other federal agencies, and industry, must reevaluate their current 
roles and responsibilities in cancer care and work together to develop a 
high-quality cancer care delivery system, starting with improving patient-
clinician interactions. By working toward this shared goal, the cancer care 
community can improve the quality of life and outcomes for people facing 
a cancer a diagnosis. 
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Introduction

In the United States, approximately 14 million people are cancer sur-
vivors and more than 1.6 million people are newly diagnosed with 
cancer each year (ACS, 2013). By 2022, it is projected that there will be 

18 million cancer survivors and, by 2030, 2.3 million people are expected 
to be newly diagnosed with cancer each year (ACS, 2013; Smith et al., 
2009). However, more than a decade after the Institute of Medicine (IOM) 
first addressed the quality of cancer care in the United States (IOM and 
NRC, 1999), the barriers to achieving excellent care for all cancer patients 
remain daunting. The growing demand for cancer care, combined with 
the complexity of the disease and its treatment, a shrinking workforce, 
and rising costs, constitute a crisis in cancer care delivery (see Box 1-1). 

The complexity of cancer impedes the ability of clinicians, patients, 
and their families to formulate plans of care with the necessary speed, 
precision, and quality. As a result, decisions about cancer care are often 
not evidence-based (IOM, 2008b, 2012). Many patients also do not receive 
adequate explanation of their treatment goals, and when a treatment 
phase concludes, they frequently do not know what treatments they have 
received or the consequences of their treatments for their future health 
(IOM, 2011b). In addition, many patients do not receive palliative care to 
manage their cancer symptoms and the side effects from treatment. Most 
often this occurs because the clinician lacks knowledge of how to provide 
this care (or how to make referrals to palliative care consultants) or does 
not identify palliative care management as an important component of 
high-quality cancer care. 

Complicating the situation further are the changing demographics in 
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the United States that will place new demands on the cancer care deliv-
ery system, with the number of adults older than 65 rapidly increasing 
(He et al., 2005; Smith et al., 2009). The population of those 65 years and 
older comprises the majority of patients who are diagnosed with cancer 
and die from cancer, as well as the majority of cancer survivors (NCI, 
2012, 2013; NVSS, 2012). In addition, there is a major structural crisis 
looming in cancer care delivery: the oncology workforce may soon be too 
small to care for the growing population of individuals diagnosed with 
cancer (IOM, 2009b). Meanwhile, the Centers for Medicare & Medicaid 
Services (CMS), the single largest insurer for this older population, is 
struggling with financial solvency (Goldberg, 2013; Medicare Trustees, 
2013). In addition, the costs of cancer treatments are escalating unsustain-
ably, making cancer care less affordable for patients and their families, 
and creating disparities in patients’ access to high-quality cancer care 

BOX 1-1  
The Crisis in Cancer Care Delivery

Studies indicate that cancer care is often not as patient-centered, accessible, 
coordinated, or evidence-based as it could be, detrimentally impacting patients. 
The following trends amplify the problem: 

•	 �The number of older adults is expected to double between 2010 and 2030, 
contributing to a 31 percent increase in the number of cancer survivors 
from 2012 to 2022 and a 45 percent increase in cancer incidence by 2030. 

•	 �Workforce shortages among many of the professionals involved in provid-
ing care to cancer patients are growing and training programs lack the 
ability to rapidly expand. The care that is provided is often fragmented and 
poorly coordinated. In addition, family caregivers and direct care workers 
are administering a substantial amount of care with limited training and 
support. 

•	 �The cost of cancer care is rising faster than are other sectors of medicine, 
having increased from $72 billion in 2004 to $125 billion in 2010; costs are 
expected to increase another 39 percent to $173 billion by 2020. 

•	 �Advances in understanding the biology of cancer have increased the 
amount of information a clinician must master to treat cancer appropriately.

•	 �The few tools currently available for improving the quality of cancer care––
quality metrics, clinical practice guidelines, and information technology––
are not as widely used as they could be and all have serious limitations. 

SOURCES: de Moor et al., 2013; He et al., 2005; IOM, 2008c, 2009b, 2011a; Mariotto et al., 
2011; NCI, 2007; NRC, 2009; Reinhard and Levine, 2012; Smith et al., 2009; Spinks et al., 
2012.
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(IOM, 2013; Kantarjian and experts in chronic myeloid leukemia, 2013; 
Stump et al., 2013; Sullivan et al., 2011).

To address the increasing challenges clinicians face in trying to deliver 
high-quality cancer care, this report charts a new course for cancer care. 
There is great need for high-quality, evidence-based strategies to guide 
cancer care and ensure efficient and effective use of scarce resources.

Changes in Cancer Care Since 1999

The IOM’s National Cancer Policy Board first examined the quality 
of cancer care in the United States in 1999. The resulting report, Ensuring 
Quality Cancer Care, concluded that “for many Americans with cancer, 
there is a wide gulf between what could be construed as the ideal and the 
reality of their experience with cancer care” (IOM and NRC, 1999, p. 2). 
The report recommended steps to improve cancer care and the evidence 
base for cancer care, and to overcome barriers of access to high-quality 
cancer care. 

These recommendations led to a number of efforts targeted at improv-
ing the delivery of cancer care. The Secretary of the U.S. Department of 
Health and Human Services (HHS) established the Quality of Cancer Care 
Committee to work on issues identified in the report. A number of orga-
nizations used the report to develop core indicators of quality of cancer 
care and recommendations for improving the quality of cancer care, 
including the Agency for Healthcare Research and Quality (AHRQ), the 
National Quality Forum (NQF), and the National Dialogue on Cancer 
(a collaboration organized by former President George H.W. Bush and 
Senator Dianne Feinstein, now known as C-Change). In response to the 
report, the American Society of Clinical Oncology (ASCO) undertook a 
national study of the quality of care delivered by oncologists, called the 
National Initiative on Quality Cancer Care (ASCO, 2013). In addition, 
the Cancer Quality Alliance, a diverse group of stakeholders committed to 
advocating for improvements in the quality of cancer care, used the 1999 
IOM report and several other reports to develop five cancer case studies 
depicting a vision for high-quality cancer care and a blueprint for action 
(Rose et al., 2008). The report also provided major input for the quality 
of cancer care legislation drafted by the Senate Health, Education, Labor, 
and Pension Committee.1 

Box 1-2 provides examples of the progress to date in implementing 
the IOM’s 1999 recommendations and examples of the recommendations 
that are still relevant. However, cancer care has changed substantially 
since this report was released. 

1  Quality of Care for Individuals with Cancer Act. S. 2965. 107th Cong. (2d Sess. 2002). 
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BOX 1-2  
Examples of Progress to Date in Implementing the 

Institute of Medicine’s 1999 Recommendations 

Recommendation 1: Ensure patients undergoing procedures that are technically 
difficult to perform and have been associated with higher mortality in lower volume 
settings receive care at facilities with extensive experience.

Progress to date
	 •	 �Mortality rates for select complex cancer operations declined after cer-

tain patients were redirected to high-volume cancer centers.
	 •	 �Low-volume clinicians are participating in programs designed to improve 

the quality of their care. 
Current gaps
	 •	 �The capacity at high-volume centers is insufficient to provide care for 

all complex cancer cases.

Recommendation 2: Use systematically developed guidelines based on the best 
available evidence for prevention, diagnosis, treatment, and palliative care.

Progress to date
	 •	 �The National Comprehensive Cancer Care Network, the American So-

ciety of Clinical Oncology, and the American Society of Radiation On-
cology have worked with clinical experts to develop guidelines for more 
than 135 cancers or processes of care.

Current gaps
	 •	 �Clinicians’ adoption and reporting of adherence to these guidelines is 

voluntary and not widespread.
	 •	 �Existing guidelines are not comprehensive and were often developed 

using consensus processes, not always meeting current standards. 

Recommendation 3: Measure and monitor the quality of care using a core set of 
quality measures.

Progress to date
	 •	 �A select number of cancer care measures have been developed and 

endorsed for use in quality reporting.
	 •	 �These measures are largely process oriented.
Current gaps
	 •	 �There is no nationally mandated program to which clinicians report data 

for core measures related to cancer.
	 •	 �There are pervasive gaps in existing cancer measures.

Recommendation 4: Ensure the following elements of quality care for each indi-
vidual with cancer:

	 •	 �Experienced professionals who make recommendations about ini-
tial cancer management, which are critical to determining long-term 
outcome
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	 •	 �An agreed-upon care plan that outlines goals of care
	 •	 �Access to the full complement of resources necessary to implement the 

care plan
	 •	 �Access to high-quality clinical trials
	 •	 �Policies to ensure full disclosure of information about appropriate treat-

ment options
	 •	 �A mechanism to coordinate care
	 •	 �Psychosocial support services and compassionate care

Progress to date
	 •	 �Many clinicians use multidisciplinary care planning to provide coordi-

nated care to cancer patients.
	 •	 �Medicare, several states, and new insurance plans included in Health 

Insurance Marketplaces created by the Patient Protection and Afford-
able Care Act (ACA) cover standard or routine costs of clinical trials.

	 •	 �Patient-focused educational materials are available to clinicians when 
discussing appropriate treatment options with patients.

Current gaps
	 •	 �Continuing geographic, financial, and social barriers prevent patients 

from seeking and receiving multidisciplinary care planning and compre-
hensive cancer care.

	 •	 �Many cancer patients are not informed about their treatment options 
and their preferences are not elicited.

	 •	 �Palliative care is not integrated with cancer care across the continuum 
from diagnosis to end of life.

	 •	 �Many cancer patients receive inadequate psychosocial support.

Recommendation 5: Ensure quality of care at the end of life, particularly the man-
agement of cancer-related pain and timely referral to palliative and hospice care.

Progress to date
	 •	 �Screening tools are available to monitor the frequency and severity of 

patients’ symptoms and to guide patients to supportive and palliative 
care services.

	 •	 �Most cancer centers in the United States have inpatient palliative care 
consult teams.

Current gaps
	 •	 �Patients with advanced cancer frequently receive palliative care late in 

their disease course, which compromises quality of life and quality of 
care for them and their families. 

	 •	 �Patients with advanced cancer nearing the end of life are frequently 
referred to hospice only days to weeks before death, if at all, compro-
mising quality of life and quality of care for them and their families.

continued
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Recommendation 6: Federal and private research sponsors, such as the National 
Cancer Institute, the Agency for Health Care Policy and Research (now called the 
Agency for Healthcare Research and Quality), and various health plans, should 
invest in clinical trials to address questions about cancer care management.

Progress to date
	 •	 �This recommendation has not been implemented because of the current 

nature of clinical trials.
Current gaps
	 •	 �Cancer care management is addressed in Recommendation 8.

Recommendation 7: A cancer data system that can provide quality benchmarks 
for use by systems of care (e.g., hospitals, provider groups, and managed care 
systems) is needed.

Progress to date
	 •	 �Some large health care systems have implemented electronic health 

records (EHRs) that capture data fields relevant to cancer care.
Current gaps
	 •	 �There is no standardized system for all cancer care providers to report 

on quality benchmarks.
	 •	 �Current EHRs were not designed to collect and report quality metrics 

but rather as records of individual patient information.

Recommendation 8: Public and private sponsors of cancer care research should 
support national studies of recently diagnosed individuals with cancer, using 
information sources with sufficient detail to assess patterns of cancer care and 
factors associated with the receipt of good care; research sponsors should also 
support training for cancer care providers interested in health services research.

Progress to date
	 •	 �The American Recovery and Reinvestment Act, which directed $1.1 

billion to comparative effectiveness research (CER), has accelerated 
CER activity.

BOX 1-2 Continued

Cancer care has always been highly complex, due to diagnostic chal-
lenges (imaging, pathology); multimodal, multispecialty treatment strate-
gies (surgery, radiation, chemotherapy); a narrow therapeutic/toxic ratio 
for many treatments; and long-term and late effects of disease and treat-
ment that contribute to morbidity and mortality (Zapka et al., 2012). Re-
cent results from The Cancer Genome Atlas project (NCI, 2013a), which 
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	 •	 �The Patient-Centered Outcomes Research Institute (PCORI) was cre-
ated by the ACA. 

Current gaps
	 •	 �CER for cancer is just beginning.
	 •	 �There are shortages of funding for and investigators trained in health 

services research.

Recommendation 9: Services for the un- and underinsured should be enhanced to 
ensure entry to, and equitable treatment within, the cancer care system.

Progress to date
	 •	 �State and federal programs are directing funds to screening for and 

early detection of cancer in underserved populations.
	 •	 �The ACA introduced new programs to improve access for many unin-

sured individuals.
Current gaps
	 •	 �The uninsured population continues to grow despite ongoing implemen-

tation of the ACA, and was exacerbated by the Great Recession.
	 •	 �Uninsurance is associated with poorer outcomes and lower survival 

rates.
	 •	 �Underinsurance is a growing problem with the increased cost of cancer 

treatments, including tiered copayments for expensive cancer therapies.

Recommendation 10: Studies are needed to examine why specific segments of 
the population (e.g., members of certain racial or ethnic groups, older patients) 
do not receive appropriate cancer care.

Progress to date
	 •	 �Programs have been introduced to increase the involvement of can-

cer centers designated by the National Cancer Institute in developing 
research, education, and outreach programs to reduce cancer health 
disparities.

Current gaps
	 •	 �There are ongoing disparities, including later stage diagnoses and 

poorer outcomes for racial and ethnic minorities with cancer.

SOURCE: Adapted from Spinks et al., 2012. Reprinted with permission from John Wiley and 
Sons.

has characterized hundreds of individual tumors originating from com-
mon cancer sites (e.g., breast, lung, prostate, ovary), using state-of-the-art 
genomic, molecular, and proteomic technologies, have provided startling 
information about the extreme heterogeneity of cancers that were once 
thought to have a more uniform biology (Hayano et al., 2013; Joung et 
al., 2013; Liang et al., 2012; Wang et al., 2013). Cancer treatments have 
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evolved to reflect this new information on the nature of the disease, with 
more treatments targeting specific molecular aberrations. 

Large randomized clinical trials of muli-agent chemotherapy, the stan-
dard at the time of the 1999 report on quality cancer care, have given way 
to smaller trials of targeted agents, in which companion diagnostic tests are 
often needed to assess whether the patient’s tumor is likely to be suscep-
tible to the planned treatment. Today, many patients need to be screened 
in order to identify patients whose tumors have the relevant mutations for 
trials that study new targeted treatments or combinations of treatments. 

In addition, as noted above, there has been a major expansion in the 
number of individuals receiving treatment, and the population is older 
and more diverse than it was in 1999. Moreover, a number of recent fed-
eral laws, including the Patient Protection and Affordable Care Act of 
2010 (ACA),2 have changed the context in which cancer care is practiced. 
Thus, the factors creating an imperative for change in the cancer care sys-
tem today are not the same as during the drafting of the 1999 report (see 
Chapter 2 for a detailed discussion of these trends).

Committee Charge

The charge to the committee was to revisit the quality of cancer care 
more than a decade after publication of the first IOM report, Ensuring 
Quality Cancer Care (1999). The committee examined what has changed, 
what challenges remain, whether new problems have arisen, and how 
health care reform might affect quality care, with a specific focus on the 
aging U.S. population (see Box 1-3). Although the committee was not 
asked to undertake an examination of the barriers to adoption of the 
previous 1999 recommendations, the committee invited Joe Simone, Presi-
dent, Simone Consulting, and chair of the 1999 study, to discuss the chal-
lenges associated with implementation of the earlier recommendations. 

The IOM appointed an independent committee with a broad range 
of expertise, including patient care and cancer research, patient advo-
cacy, health economics, ethics, and health law. Brief biographies of the 
17 members of the Committee on Improving the Quality of Cancer Care: 
Addressing the Challenges of an Aging Population are presented in Ap-
pendix B. This report, which updates the 1999 report in response to the 
new and continuing challenges described above, presents the committee’s 
findings and recommendations.

2  Patient Protection and Affordable Care Act, Public Law 111-148, 111th Congress (March 
23, 2010).
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Scope of the Report

This report presents a conceptual framework for improving the qual-
ity of cancer care. Two concepts important for understanding the scope of 
the report include (1) the continuum of cancer care and (2) the importance 
of addressing the unique needs of older adults with cancer. 

The Continuum of Cancer Care

The committee’s recommendations aim to ensure the delivery of high-
quality cancer care across the care continuum from diagnosis and treat-
ment to maintaining the health of survivors and providing end-of-life care 
consistent with patients’ needs, values, and preferences. The provision of 
patient-centered care planning, palliative care, and psychosocial care; the 
prevention and management of long-term and late effects of cancer treat-
ment; and family caregiver support should span the cancer care continuum 

BOX 1-3 
Charge to the Committee on Improving the  

Quality of Cancer Care: 
Addressing the Challenges of an Aging Population

An Institute of Medicine (IOM) committee will examine issues related to the 
quality of cancer care with a specific focus on the demographic changes that will 
rapidly accelerate the number of new cancer diagnoses at a time when workforce 
shortages are predicted. The study will consider quality of care from the perspec-
tives of key stakeholders, including patients, health care providers, and payers. 
Using other foundational IOM reports as a starting point, the committee will 
examine opportunities for and challenges to the delivery of high-quality cancer 
care to an aging population and formulate recommendations for improvement. 
The committee will

•	 �Review various aspects of quality cancer care, including the coordination 
and organization of care, outcomes reporting, quality metrics, and dispari-
ties in care;

•	 �Consider the growing need for survivorship care, palliative care, and infor-
mal caregiving;

•	 �Consider the increasing complexity and cost of cancer care, for example 
through incorporation of biomarkers to predict response to therapy;

•	 �Consider potential opportunities to improve the quality of care by aligning 
incentives to promote more effective models of care delivery or through 
specific payment reforms; and

•	 �Consider how patients can identify, find, and access high-quality cancer 
care.
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from diagnosis through end-of-life care. The full cancer care continuum 
also includes the domains of prevention and risk reduction and screening; 
however, these domains are outside the scope of this report (see Figure 1-1). 
An opportunity to improve the quality of cancer care exists in each of the 
steps of care delivery, as well as in the transitions between the types of care 
(Zapka et al., 2003). Although the diagram is linear, a patient might enter 
the cancer care continuum at any of the stages and might not necessarily 
progress through each of the stages in sequence. 

Another way to conceptualize the period of the cancer care continuum 
that is the focus of this report is through the three overlapping phases of 
cancer care: (1) the acute phase, (2) the chronic phase, and (3) the end-of-
life phase. These phases correspond to the three phases commonly used 
in the NCI’s studies on the cost of cancer care (i.e., the initial, continuing, 
and last year of life phases) (Brown et al., 2002; Yabroff et al., 2011). The 
relationship of the three phases to the overall cancer care continuum is 
depicted by the green arrow in Figure 1-1. 

The acute phase of cancer care occurs immediately after a person is 
diagnosed with cancer, and generally includes surgical interventions and 
initial chemotherapy and radiation therapies, as well as palliative and 
psychosocial care as needed by the patient. Although acute care is often 
associated with hospitalization for complex conditions, newly diagnosed 
cancer patients will generally have minimal contact with the inpatient 
hospital setting. Even many surgical treatments for cancer require only 
short hospital stays. A large proportion of cancer care is delivered by 
individual medical oncology practices, where chemotherapy is adminis-
tered and other treatments are coordinated with surgeons and radiation 
oncologists. 

Cancer treatment and management follow the acute period of care. 
This period can be conceptualized as the chronic phase, similar to what 
might be applied to the management of diabetes or congestive heart fail-
ure. The goal of care is to provide patients with long-term surveillance for 
cancer recurrence and, in some patients, prolonged adjuvant or mainte-
nance therapies (e.g., adjuvant endocrine therapy for breast cancer, daily 
oral tyrosine kinase treatment for chronic myelogenous leukemia). Pa-
tients can also receive palliative and psychosocial care during this phase 
to manage residual effects of the cancer and its treatment. This period can 
continue for months to years after the initial diagnosis. It includes both 
patients who are disease-free, as well as the growing number of cancer 
patients whose disease is controlled but not cured (as in chronic myelog-
enous leukemia). This phase usually includes multiple clinicians who 
may or may not be working in the same system of care. Coordination of 
care with primary care clinicians during this time is variable. 

A substantial number of cancer patients will eventually experience 
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a cancer recurrence or progression of their disease. In addition, a minor-
ity of patients will have advanced, incurable disease from the time of 
diagnosis. When cancer-directed therapies are no longer beneficial for 
the patient, the primary focus of their care should be on palliative care, 
psychosocial support, and timely referral to hospice care. These patients 
are in the end-of-life phase of their care. 

Cancer Care in Older Adults

Cancer care for older adults, as noted throughout this report, is es-
pecially complex. Age is one of the strongest risk factors for cancer. As 
mentioned above, the majority of cancer diagnoses and cancer deaths 
occur in individuals 65 years and older, and the majority of cancer survi-
vors are in this age range (see Figures 1-2, 1-3, and 1-4) (NCI, 2012, 2013c; 
NVSS, 2012). 

There are many important considerations to understanding the prog-
noses of older adults with cancer and formulating their care plans, such as 
altered physiology, functional and cognitive impairment, multiple coexist-
ing morbidities, increased side effects of treatment, distinct goals of care, 
and the increased need for of social support. Their ability to participate in 
clinical trials has been limited, and thus the evidence base for informing 
treatment decisions in this population is lacking (Scher and Hurria, 2012). 
The current health care delivery system is poorly prepared to address 

Total people 
diagnosed 

with cancer:
1.6 million

53% of cancer diagnoses were in 
individuals ≥65 years old in 2012

Figure 1-2
R02518

vector editable

Cancer diagnoses
≥65 years old:
868,000

FIGURE 1-2  The majority of cancer diagnoses are in older adults.
SOURCE: NCI, 2012.
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Deaths from cancer in 
people ≥65 years old:
391,000

Deaths from cancer 
in all age groups:

567,000

68% of cancer deaths were in 
individuals ≥65 years in 2009

Figure 1-3
R02518

vector editable

FIGURE 1-3  The majority of cancer deaths are in older adults. 
SOURCE: NVSS, 2012.

Total cancer 
survivors:

13.7 million

59% of cancer survivors were 
≥65 years old in 2012

Figure 1-4
R02518

vector editable

Cancer survivors 
≥65 years old:
8+ million

FIGURE 1-4  The majority of cancer survivors are older adults. 
NOTE: The committee adopted the National Coalition for Cancer Survivorship’s 
definition of a cancer survivor, which states that a survivor is any person who 
has been diagnosed with cancer, from the time of diagnosis through the balance 
of life (IOM and NRC, 2005).
SOURCE: NCI, 2013c.
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these concerns comprehensively. Thus, meeting the needs of the aging 
population will be an integral part of improving the quality of cancer care. 

Defining High-quality Care

The various stakeholders involved in cancer care bring different per-
spectives on quality. Patients, for example, tend to evaluate care based 
on whether they receive the most effective and timely treatment for their 
particular ailment so that they may return to normal life as soon as pos-
sible. Health care clinicians, on the other hand, may focus on technical 
competence and how well care is executed. A health plan might evaluate 
quality based on efficiency and appropriate use of resources (IOM and 
NRC, 1999). 

The IOM has a long history of analyzing the quality of care and 
recommending improvements to the health care delivery system. Since 
the 1999 report was released, the IOM has produced a number of foun-
dational consensus studies addressing particular aspects of high-quality 
cancer care (e.g., Interpreting the Volume-Outcome Relationship in the Context 
of Cancer Care [IOM, 2001]; From Cancer Patient to Cancer Survivor: Lost in 
Transition [IOM and NRC, 2005]; Cancer Care of the Whole Patient: Meeting 
Psychosocial Health Needs [IOM, 2008a]) and health care generally (e.g., 
Crossing the Quality Chasm: A New Health System for the 21st Century; Best 
Care at Lower Cost: The Path to Continuously Learning Health Care in America 
[IOM, 2001, 2012]) as well as the impact of changing demographics on the 
health care workforce (Retooling for an Aging America: Building the Health 
Care Workforce [IOM, 2008c]). In addition, past workshops hosted by the 
IOM’s National Cancer Policy Forum (NCPF) have addressed a number 
of issues relevant to improving the quality of cancer care, including the 
oncology workforce, survivorship care, informal caregiving, assessing 
value in cancer care, molecularly targeted therapies, treatment planning, 
a learning health care system for cancer, and the affordability of cancer 
care (IOM, 2007, 2009a,b, 2010a,b, 2011b, 2013). IOM forums convene 
workshops in which stakeholders examine policy issues, but they are not 
formulated to generate consensus recommendations.

The IOM has defined quality of care as “the degree to which health 
services for individuals and populations increase the likelihood of desired 
health outcomes and are consistent with current professional knowledge” 
(IOM, 1990, p. 21). In its 1999 report on ensuring the quality of cancer care, 
the IOM elaborated on this definition and defined poor quality as “over-
use (e.g., unnecessary tests, medication, and procedures, with associated 
risks and side effects); underuse (e.g., not receiving lifesaving surgical 
procedures); or misuse (e.g., medicines that should not be given together, 
poor surgical technique)” (IOM and NRC, 1999, p. 79). The IOM defined 
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good quality care as “providing patients with appropriate services in a 
technically competent manner, with good communication, shared deci-
sion making, and cultural sensitivity” (IOM and NRC, 1999, p. 79). 

The 1999 report adopted Avedis Donabedian’s approach to evaluating 
quality based on structure, process, and outcomes (Donabedian, 1980). 
Structural quality refers to the ability of a health care system to meet the 
needs of patients or communities; process quality refers to the technical 
skills of health care clinicians and their interactions with patients; and 
outcomes quality refers to changes in patients’ health status (e.g., morbid-
ity and mortality) (IOM and NRC, 1999). 

The IOM’s report Crossing the Quality Chasm furthered the con-
ceptualization of high-quality care by identifying six aims for the 
21st-century health care system. It stated that health care should be 
(1) safe—avoiding injuries to patients from the care that is intended to 
help them; (2) effective—providing services based on scientific knowl-
edge to all who could benefit and refraining from providing services 
to those not likely to benefit; (3) patient-centered—providing care that 
is respectful of and responsive to individual preferences, needs, and 
values, and ensuring that patient values guide all clinical decisions; 
(4) timely—reducing waits and sometimes harmful delays for both those 
who receive and those who give care; (5) efficient—avoiding waste, 
including waste of equipment, supplies, ideas, and human resources; 
and (6) equitable—providing care that does not vary in quality because 
of personal characteristics, such as gender, ethnicity, geography, and 
socioeconomic status (IOM, 2001a). 

More recently, a number of other groups have identified additional 
components of high-quality health care. For example, in commissioning 
a new facility for Walter Reed National Military Center, Congress man-
dated that an independent committee oversee the development of the 
design plans. This committee initiated its task by developing a definition 
of a world-class medical facility. It determined that these facilities should 
(1) be designed using evidence-based design principles that facilitate 
care processes; (2) employ a well-trained, competent, and compassion-
ate workforce; (3) provide coordinated, evidence-based care; (4) meet 
all relevant quality metric benchmarks and reporting requirements; and 
(5) appoint pragmatic and visionary leaders (Kizer, 2010; NCR BRAC 
HSAS, 2009). 

AHRQ’s conceptualization of medical neighborhoods—which are ori-
ented around patient-centered medical homes (PCMHs) and include all 
other clinicians involved in caring for patients, the community, and social 
services—also include key features of high-quality care. According to 
AHRQ, high-functioning medical neighborhoods (1) delineate the roles of 
the clinicians and institutions in the system; (2) share clinical information; 
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(3) develop individualized care plans for patients; (4) coordinate patients’ 
transition between care settings; (5) focus on patient preferences; and (6) 
link clinical and nonclinical services (e.g., personal care services, home-
delivered meals, or school-based health care). For patients with cancer, a 
medical neighborhood could be centered on the cancer care team rather 
than a primary care PCMH (Taylor et al., 2011). Both of these efforts rep-
resent high-level examinations of structural and operational aspects of 
high-quality health care delivery.

In recent years there have also been several efforts to define high-
quality of care for specific aspects of cancer care delivery. The IOM’s 
report Cancer Care for the Whole Patient concluded that “attending to psy-
chosocial needs should be an integral part of quality cancer care” (IOM, 
2008a, p. 8). Recently, Parry and colleagues (2013) developed a conceptual 
model for cancer survivorship care. Similar to the cancer care framework 
presented in this report, care planning and meeting the needs of patients 
and their families are at the center of their survivorship care framework. 
Their framework aims to use survivorship care plans to produce the 
short-term goals of improving patients’ adherence to follow-up care; clini-
cians’ management of long-term and late effects of treatment and comor-
bid conditions; and health care resources use, and the long-term goals of 
better health outcomes and lower costs. 

Similarly, McCorkle and colleagues (2011) adapted the Chronic Care 
Model to cancer care because cancer patients increasingly need long-term 
surveillance and treatment. The primary features of this model are pro-
ductive interactions between patients and their clinicians; enabled and 
empowered patients; proactive and prepared practice teams; a practice 
home for patients with cancer (i.e., a single clinical team that takes respon-
sibility for meeting a patient’s care needs across the continuum of care); 
and collaborative care plans. 

Conceptual Framework 

The committee’s conceptual framework for improving the quality of 
cancer care takes into account the heterogeneity of clinical settings where 
cancer care is delivered as well as the existing models of high-quality 
care summarized above. The central goal of its conceptual framework is 
to deliver patient-centered, evidence-based, high-quality cancer care that 
is accessible and affordable to the entire U.S. population regardless of the 
setting where cancer care is provided. The committee identified six com-
ponents of a high-quality cancer care delivery system that will be integral 
to this transformation:
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1.	 Engaged patients: A system that supports all patients in making 
informed medical decisions consistent with their needs, values, 
and preferences in consultation with clinicians who have exper-
tise in patient-centered communication and shared decision mak-
ing (see Chapter 3).

2.	 An adequately staffed, trained, and coordinated workforce: A 
system that provides competent, trusted, interprofessional can-
cer care teams that are aligned with patients’ needs, values, and 
preferences, as well as coordinated with the patients’ noncancer 
care teams and their caregivers (see Chapter 4). 

3.	 Evidence-based cancer care: A system that uses scientific research, 
such as clinical trials and comparative effectiveness research 
(CER), to inform medical decisions (see Chapter 5). 

4.	 A learning health care information technology (IT) system for can-
cer: A system that uses advances in IT to enhance the quality and 
delivery of cancer care, patient outcomes, innovative research, 
quality measurement, and performance improvement (see Chap-
ter 6). 

5.	 Translation of evidence into clinical practice, quality measure-
ment, and performance improvement: A system that rapidly and 
efficiently incorporates new medical knowledge into clinical prac-
tice guidelines; measures and assesses progress in improving the 
delivery of cancer care and publicly reports performance informa-
tion; and develops innovative strategies for further improvement 
(see Chapter 7).

6.	 Accessible, affordable cancer care: A system that is accessible to all 
patients and uses new payment models to align reimbursement 
to reward care teams for providing patient-centered, high-quality 
care and eliminating wasteful interventions (see Chapter 8). 

Figure 1-5 illustrates the interconnectivity of the committee’s six com-
ponents for a high-quality cancer care delivery system. Patients are at the 
center of the committee’s conceptual framework, recognizing that the 
system’s most important goal is to meet the care needs of patients with 
cancer and their families, through patient-centered communication and 
shared decision making. The workforce encircles the patients, depict-
ing the idea that high-quality cancer care depends on the workforce to 
provide competent, trusted, interprofessional care aligned with patients’ 
needs, values, and preferences. The evidence base and a rapid learning 
IT system support patient-clinician interactions and provide patients and 
clinicians with the information and decision support necessary to make 
well-informed medical decisions. The arrows in the figure depict the cy-
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clical process of measuring the outcomes of patient-clinician interactions 
and implementing innovative strategies and new payment models to 
improve the accessibility, affordability, and quality of care. 

Prioritizing the Components of the Framework

The committee recognizes that improving the quality of cancer care 
will take substantial time and effort to achieve and implementation will 
require efforts by all stakeholders in the cancer care community. The 
committee numbered its six components for high-quality cancer care 
in order of priority for implementation, taking into account both the 
need and the feasibility of achieving each component of the framework. 
Thus, achieving a system that supports patient decision making is the 
top priority, followed by an adequately staffed, trained, and coordinated 
workforce, evidence-based cancer care, a learning health care IT system, 
the translation of evidence into practice, measurement of outcomes, and 
performance improvement, and, finally, accessible and affordable cancer 
care. The top priorities for implementation are depicted within the rect-
angle in Figure 1-5, with the most important component in the center 
(i.e., patients). The committee recognizes the importance of access and 
affordability in a high-quality cancer care delivery system but expects the 

Quality Measurement
(including patient

outcomes and costs)

Performance Improvement
and New Payment Models

Accessible, A�ordable,
High-Quality Care

Evidence Base to Inform Clinical Care

Workforce

Patients

Patient-Clinician Interactions

Learning Health Care Information Technology System

FIGURE 1-5  An illustration of the committee’s conceptual framework for a high-
quality cancer care delivery system. 
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ACA to make substantial changes in these areas of health care. Because 
much of the law has not yet been implemented, these issues will need to 
be revisited once the law’s full impact is known.

Approach to Implementing the Framework

The committee utilizes a variety of approaches in its recommenda-
tions to improve the quality of cancer care. In many circumstances, the 
recommendations provide specific direction to individual stakeholders. It 
directs recommendations to patients; members of the cancer care team (in-
cluding both academic and community oncology clinicians, primary care 
clinicians, and other specialists); and health care delivery organizations 
that are directly involved in the provision of cancer care. It also targets 
the federal government, where appropriate, because the government is in 
a position to develop national strategies and to influence the policies that 
affect the behavior of those involved in the provision of cancer care. In 
addition, as the dominant health insurance provider for cancer patients 
and survivors, the federal government has a responsibility to assure that 
its payments for services meet quality standards and are not harmful to 
patients.

In many cases, change may start with individual organizations that 
undertake localized efforts or pilot projects to implement improvements 
in the cancer care delivery system. There are already many ongoing ac-
tivities related to the committee’s recommendations that would fall in 
this category. In some cases, fully achieving the goals of the committee’s 
framework may also necessitate collaboration among relevant stakehold-
ers to define the best path to implementation. Although there are numer-
ous challenges to such collaboration, examples of ongoing collaborations 
among diverse stakeholders in the cancer community already exist, and 
there may be greater incentives for such coordinated efforts in the cur-
rent environment. For example, the ACA is focusing national attention 
and resources on improving the coordination and quality of the U.S. 
health care system, such as promoting accountable care organizations and 
other innovative payment models that reward clinicians for working as 
a team and providing high-quality care. Many stakeholders are already 
making changes in response to health care reform, and the committee’s 
framework provides guidance on this process. In addition, the current 
financial situation in the United States is placing pressure on the health 
care delivery system to develop actionable solutions for eliminating waste 
in care while also maintaining or improving quality. Again, the commit-
tee’s conceptual framework charts a new course for achieving this task. 
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Methods of the Study

The committee deliberated during four in-person meetings and nu-
merous conference calls between May 2012 and April 2013. During its 
second meeting, the committee met in conjunction with the NCPF’s work-
shop on Delivering Affordable Cancer Care in the 21st Century. The goals of 
the workshop included (1) summarizing current evidence on the overuse, 
underuse, and misuse of medical technology throughout the continuum 
of cancer care; (2) identifying modifiable problems in the cancer care de-
livery system and suggesting changes to address them; and (3) discussing 
policy issues related to the value, cost containment, and reimbursement 
of cancer care, as well as the economic incentives for innovation and 
technology diffusion in cancer care. As part of this study, the committee 
reviewed published literature, including the prior NCPF workshops and 
IOM consensus studies, and sought input from stakeholders in cancer 
care. The committee used the IOM’s Ensuring Quality Cancer Care report 
(1999) as a foundation for examining challenges to and opportunities for 
the delivery of high-quality cancer care and formulating recommenda-
tions for improvement. 

Organization of the Report 

The committee structured its report around the six components of 
its conceptual framework. This introductory chapter has described the 
background, charge to the committee, conceptual framework, and meth-
ods for the report. Chapter 2 provides additional background information 
on the current landscape and trends in cancer care. Chapters 3 through 
8 elaborate on the committee’s six components for a high-quality cancer 
care system and present the committee’s recommendations for action. 

Chapter 2: The Current Cancer Care Landscape: An Imperative for 
Change, focuses on demographic changes in the United States; trends in 
cancer diagnoses, cancer survivorship, cancer treatment, and cancer care 
costs; the unique needs of older adults with cancer; and policy initiatives 
that may impact cancer care. It also provides a summary of the key stake-
holders involved in the cancer care delivery system.

Chapter 3: Patient-Centered Communication and Shared Decision 
Making, focuses on strategies and tools for improving patient-centered 
communication and shared decision making, as well as the unique com-
munication and decision-making needs of patients with advanced cancers. 

Chapter 4: The Workforce Caring for Patients with Cancer, focuses 
on ensuring that there is an adequate supply of clinicians to meet the ris-
ing demand for cancer care and that the workforce has the training and 
skills necessary to provide high-quality cancer care. 
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Chapter 5: The Evidence Base for High-Quality Cancer Care, focuses 
on improving the evidence base that supports cancer care decisions by 
improving the breadth and depth of data that are collected in clinical 
research and improving the use of IT to collect, organize, and assess data 
from various sources.

Chapter 6: A Learning Health Care Information Technology System 
for Cancer, focuses on using technological advancements to improve 
cancer care delivery, patient health, cancer research, quality measure-
ment, performance improvement, and reimbursement for high-quality 
cancer care. 

Chapter 7: Translating Evidence into Practice, Measuring Quality, 
and Improving Performance, focuses on translating evidence into prac-
tice through quality metrics, clinical practice guidelines, and performance 
improvement initiatives.

Chapter 8: Accessible and Affordable Cancer Care, focuses on access 
to cancer care and on the role of payers, clinicians, and patients in improv-
ing affordability and quality of cancer care.
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2

The Current Cancer Care Landscape: 
An Imperative for Change 

This chapter documents the major drivers creating an imperative for 
change in the cancer care delivery system: (1) the changing demo-
graphics in the United States and the increasing number of cancer 

diagnoses and cancer survivors and (2) the challenges and opportunities 
in cancer care, including trends in cancer treatment, unique consider-
ations in treating older adults with cancer, unsustainable cancer care costs, 
and federal efforts to reform health care. The chapter concludes with a 
section outlining the key stakeholders who will be responsible for trans-
forming the cancer care delivery system, setting the stage for the report’s 
subsequent chapters, which address the committee’s recommendations 
for overcoming challenges to delivering high-quality cancer care. 

Cancer Demographics

The changing demographics in the United States will exacerbate the 
most pressing challenges to delivering high-quality cancer care. From 
2010 to 2050, the United States is expected to grow from more than 300 
million to 439 million people, an increase of 42 percent (Vincent and 
Velkoff, 2010). Although the overall growth rate of the population is 
slowing, the older adult population, defined in this report as individuals 
over the age of 65, continues to experience remarkable growth (Mather, 
2012; Smith et al., 2009). The diversity of the population is also increasing 
(Smith et al., 2009). This section explores these trends in detail as well as 
trends in cancer diagnosis and survivorship. 
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The Aging Population

Between 1980 and 2000, the older adult population grew from 25 mil-
lion to 35 million and it is expected to comprise an even larger proportion 
of the population in the future (Smith et al., 2009). Projections show that 
by 2030, nearly one in five U.S. residents will be age 65 and older. By 2050, 
the older adult population is expected to reach 88.5 million, more than 
double that in 2010 (Vincent and Velkoff, 2010). The baby boomer genera-
tion, the first of whom turned 65 in 2011, is largely responsible for the 
projected population increase. As the baby boomer generation ages, the 
older adult population over 85 years will rapidly increase: in 2010, around 
14 percent of older adults were 85 years of age and older; by 2050, that 
proportion is expected to grow to more than 21 percent (see Figure 2-1) 
(Vincent and Velkoff, 2010). Thus, not only is the U.S. population getting 
older, the older adult population is getting older.

Increasing Diversity of the Population

Growing racial and ethnic diversity in the United States are important 
demographic trends influencing the delivery of high-quality cancer care. 
The two major factors contributing to this increasing diversity include (1) 
immigration and (2) differences in fertility and mortality rates (Shrestha 
and Heisler, 2011). From 1980 to 2000, racial and ethnic minorities (i.e., 
non-White) grew from 46 million to 83 million and are expected to expand 
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FIGURE 2-1  Distribution of the projected older population by age in the United 
States, 2010 to 2050. 
NOTE: Vertical line indicates the year that each age group is the largest proportion 
of the older population. Data are from the U.S. Census Bureau’s 2008 National 
Population Projections.
SOURCE: Vincent and Velkoff, 2010.
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to 157 million by 2030 (see Table 2-1 and Figure 2-2) (Smith et al., 2009).1 
The Hispanic population, for example, is one of the fastest-growing seg-
ments of the U.S. population; if current demographic trends continue, 
the proportion of Hispanic individuals will rise from 12.6 percent of the 
population in 2000 to 30.2 percent in 2050 (Shrestha and Heisler, 2011).

Racial and ethnic minorities are much younger than the overall U.S. 
population. As a result, the older adult population in the United States is 
not as racially and ethnically diverse as the U.S. population as a whole. As 
the minority population ages over the next four decades, the older adult 
population is expected to become more diverse. Minorities are projected 
to comprise 42 percent of the older adult population by 2050, a 20 percent 
increase from 2010 (Vincent and Velkoff, 2010). The Hispanic population 
age 65 and older is projected to increase by more than sixfold from 2010 
to 2050, compared to the non-Hispanic population, which is expected to 
double during this same time period (Vincent and Velkoff, 2010). 

The male-to-female ratio in the older adult population is also expected 
to shift in the coming decades. The U.S. population has traditionally in-
cluded more females than males due to women’s longer life expectancy. 
With the life expectancy among males quickly rising, the percentage of 
females 65 years and older will decrease from 57 percent of the older 
population in 2010 to 55 percent in 2050 (Vincent and Velkoff, 2010). 

Trends in Cancer Diagnoses

From 1980 to 2000, the U.S. population grew from 227 million to 279 
million (a 23 percent increase). During that same time period, the total 
yearly cancer incidence increased from 807,000 to 1.34 million (a 66 per-
cent increase) (Smith et al., 2009). Future projections indicate that between 
2010 and 2030, the U.S. population will increase from 305 million to 365 
million (a 19 percent increase), while the total cancer incidence will rise 
from 1.6 million to 2.3 million (a 45 percent increase) (Smith et al., 2009). 
Thus, the incidence of cancer is rapidly increasing (see Figure 2-3).

Men are more likely than women are to be diagnosed with cancer. 
Current estimates place the overall lifetime risk of developing cancer 
in men at around one in two and for women around one in three; the 
incidence rate for all cancers combined is 33 percent higher in men than 
in women (ACS, 2012b; Eheman et al., 2012). More than 1.6 million in-
dividuals will be diagnosed with cancer in 2013 (854,790 in men and 
805,500 in women) (NCI, 2013a). The three most common cancers in men 

1  Federal standards for collecting information on race and Hispanic origin were estab-
lished by the Office of Management and Budget in 1997 and revised in 2003. Race and ethnic-
ity are discussed as distinct concepts in this report (OMH, 2010; Shrestha and Heisler, 2011).
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are prostate, lung, and colorectal cancer, and the three most common in 
women are breast, lung, and colorectal cancer (CDC, 2012a,b). The greater 
incidence of cancer in men is often attributed to higher rates of tobacco 
use, obesity, physical inactivity, and prostate-specific antigen screening 
(Andriole et al., 2012; CDC, 2013; KFF, 2013b).

Some minority populations are at an increased risk for cancer (IOM, 
1999) (see Table 2-2). African American men consistently have the highest 
cancer incidence rate of all racial and ethnic groups, with overall rates 15 
percent higher than for white men and almost twice that for Asian/Pacific 
Islander men (Eheman et al., 2012). In addition, the cancer incidence rate 
is expected to grow faster among racial and ethnic minorities than for 
Whites (Smith et al., 2009). From 2010 to 2030, the percentage of cancers 
diagnosed in racial and ethnic minorities is expected to increase from 21 
to 28 percent of all cancers (Smith et al., 2009). The causes of these racial 
and ethnic disparities in risk are complex and overlapping, and they can 
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FIGURE 2-2  Hispanics and non-Hispanics as a percentage of the U.S. population, 
2000-2050. 
NOTE: For the years 2010-2050, data are from the U.S. Census Bureau’s 2008 
National Population Projections. For 2000, data are from Congressional Research 
Service extractions from the U.S. Census Bureau’s 2004 U.S. Interim National 
Population Projections. 
SOURCE: Shrestha and Heisler, 2011.
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FIGURE 2-3  Projected cases (A) and percent change (B) of all invasive cancers in 
the United States by race and ethnicity.
NOTE: AI = American Indian; AN = Alaska Native; PI = Pacific Islander.
SOURCE: Smith, B. et al: J Clin Oncol 27(17), 2009: 2758-2765. Reprinted with 
permission. © 2009 American Society of Clinical Oncology. All rights reserved.
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include socioeconomic status (SES); unequal access to care; differences 
in behavioral, environmental, and genetic risk factors; and social and 
cultural biases that influence the quality of care (AACR, 2012; ACS, 2011).

SES is another predictor of cancer incidence and morbidity (Clegg 
et al., 2009). People with lower SES are disproportionately affected by 
many cancers, including lung, late-stage prostate, and late-stage female 
breast cancer (ACSCAN, 2009; Booth et al., 2010; Clegg et al., 2009). These 
disparities in people with lower SES are often attributed to differences 
in cancer preventive behaviors, health insurance status, and an inability 
to access and afford timely screening and appropriate follow-up care 
(ACSCAN, 2009).

Finally, one of the strongest risk factors for cancer is age (see Figure 2-4) 
(ACS, 2012b; NCI, 2013a). The median age for a cancer diagnosis is 66 
years of age (NCI, 2013a). In general, as age increases, cancer incidence 
and mortality increase (NCI, 2013a). As more of the population reaches 
65 years of age, cancer incidence is expected to increase.

Trends in Cancer Survivorship

The Institute of Medicine previously adopted the National Coalition 
for Cancer Survivorship’s definition of a cancer survivor as a person who 
has been diagnosed with cancer, from the time of diagnosis through the 
balance of life (IOM and NRC, 2005). Since the “war on cancer” began in 
1971, changes in screening and treatment have contributed to an almost 
fourfold increase in the number of survivors (NCI, 2012a; Parry et al., 
2011). Out of a U.S. population of more than 300 million people, approxi-
mately 14 million people are cancer survivors (see Table 2-3) (ACS, 2012c; 

TABLE 2-2  Cancer Incidence Rates by Race, 2006-2010, from 18 SEER 
Geographic Areas

Cancer Incidence Rates by Race and Ethnicity

Race/Ethnicity Male Female

All Races 535.9 per 100,000 men 411.2 per 100,000 women

White 539.1 per 100,000 men 424.4 per 100,000 women

African American 610.4 per 100,000 men 397.5 per 100,000 women

Asian/Pacific Islander 335.06 per 100,000 men 291.5 per 100,000 women

American Indian/ 
Alaska Native 

351.3 per 100,000 men 306.5 per 100,000 women

Hispanic 409.7 per 100,000 men 323.2 per 100,000 women

NOTE: SEER = Surveillance, Epidemiology, and End Results program.
SOURCE: NCI, 2013a.
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U.S. Census Bureau, 2013). Projections estimate that the total number of 
cancer survivors will reach 18 million (8.8 million males and 9.2 million 
females) by 2022 (see Figure 2-5) (ACS, 2012c; de Moor et al., 2013). 

Average survival time following a cancer diagnosis is growing lon-
ger. As a result, there are more adults living with a history of cancer 
throughout their lifetime (Parry et al., 2011). In the current population of 
cancer survivors, 64 percent were diagnosed more than 5 years ago and 
15 percent were diagnosed more than two decades ago (ACS, 2012c). The 
majority of these survivors are older adults (ACS, 2012c; Parry et al., 2011). 
In addition, the number of cancer survivors over the age of 65 years is 
expected to increase at a faster rate than for any other age group; by 2020, 
11 million cancer survivors will be older adults, a 42 percent increase from 
2010 (Parry et al., 2011). Box 4-3 in Chapter 4 discusses various workforce 
strategies that are being utilized to care for this growing population of 
cancer survivors. 

The increases in survival following a cancer diagnosis, however, have 
not been equitable across all segments of the population (IOM, 1999). 
Recent policy initiatives, such as the Patient Protection and Affordable 
Care Act (ACA)2 provision on understanding health care disparities (see 
Annex 2-1) and the Healthy People 2020 initiative, are designed to gather 
data on health care disparities and promote health equity. Current data 
indicate that there are major disparities in cancer outcomes among people 

2  Patient Protection and Affordable Care Act, Public Law 111-148, 111th Congress (March 
23, 2010).
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who have lower SES, are racial and ethnic minorities, and people who 
lack health insurance coverage (ACS, 2011; ACSCAN, 2009; AHRQ, 2011b, 
2012b). The committee addresses the importance of ensuring that cancer 
care is accessible and affordable to all individuals in Chapter 8. 

SES is an important factor in cancer survival and cancer death (ACS, 
2011; IOM, 1999). For example, the 5-year cancer survival rate is 10 per-
centage points higher among people who live in affluent areas compared 
to people who live in poorer areas (Ward et al., 2004). People who have 
lower SES (measured by years of education) are more likely to die from 
cancer compared to people who have higher SES, regardless of other de-
mographic factors; this disparity is likely to increase (ACS, 2011). There 
are several possible explanations for the correlation between low SES 
and poor cancer survival. Individuals with low SES often lack access to 
preventive care or cancer treatment due to the high cost of care, lack of 
health insurance, poor health literacy, or because they live in poor or rural 
areas that are geographically isolated from clinicians (ACS, 2011). As a re-
sult, these individuals may be more likely to be diagnosed with late-stage 
cancers, which could have been treated more effectively if diagnosed 
earlier. In addition, an individual’s SES can influence the prevalence of 

TABLE 2-3  Estimated Number of U.S. Cancer Survivors by Sex and Age 
as of January 1, 2012

Male Female

Number Percent Number Percent

All ages 6,442,280 7,241,570

0-14 36,770 1 21,740 <1

15-19 24,860 <1 23,810 <1

20-29 74,790 1 105,110 1

30-39 134,630 2 250,920 3

40-49 350,350 5 647,840 9

50-59 930,140 14 1,365,040 19

60-69 1,705,730 26 1,801,430 25

70-79 1,858,260 29 1,607,630 22

80+ 1,326,740 21 1,418,050 20

NOTE: Data are from the Data Modeling Branch, Division of Cancer Control and Popula-
tion Sciences, National Cancer Institute. Percentages may not sum to 100 percent due to 
rounding.
SOURCE: American Cancer Society. Cancer Treatment and Survivorship: Facts and Figures. 
Atlanta: American Cancer Society, Inc. ACS, 2012c.
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behavioral risk factors for cancer, including tobacco use, poor diet, and 
physical inactivity, as well as the likelihood of following cancer screening 
recommendations (ACS, 2011; NCI, 2008). People with less education, 
for example, are more likely to smoke and those with lower incomes are 
less likely to exercise than people with higher education and incomes 
(ACSCAN, 2009). 

Some racial and ethnic groups have poorer survival and higher cancer 
death rates compared to other groups (ACS, 2013b). From 1999 to 2008, 
overall cancer death rates appreciably declined in every racial and ethnic 
group except American Indian and Alaska Native populations (Eheman 
et al., 2012). African Americans have the highest death rate of all racial 
and ethnic groups; the death rate for all cancers combined is 31 percent 
higher in African American men compared to White men and 15 percent 
higher for African American women compared to White women (ACS, 
2013a). African Americans also have a lower 5-year overall survival rate 
from cancer than Whites (60 percent versus 69 percent) (ACS, 2013a). 

Figure 2-5
R02518
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FIGURE 2-5  Estimated and projected number of cancer survivors in the United 
States from 1977 to 2022 by year since diagnosis. 
SOURCE: Reprinted from Cancer Epidemiology, Biomarkers & Prevention, 2013, 22(4), 
561-570, de Moor, Cancer survivors in the United States: Prevalence across the 
survivorship trajectory and implications for care, with permission from AACR.
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Asian Americans generally have lower cancer death rates than Whites; 
however, disparities in survival exist for certain types of cancers, such 
as stomach and liver cancer (NCI, 2012d; OMH, 2012). Death rates are 
lower among Hispanics than among non-Hispanic Whites for all cancers 
combined and for the four most common cancers (prostate, female breast, 
colorectal, and lung) (ACS, 2012a). Table 2-4 provides overall cancer death 
rates by race and ethnicity.

As noted previously, the factors contributing to racial and ethnic 
disparities in cancer outcomes are complex and overlapping, and they 
can include low SES; unequal access to care; differences in behavioral, 
environmental, and genetic risk factors; and social and cultural biases 
that influence the quality of care (AACR, 2012; ACS, 2011). African Ameri-
cans are often diagnosed at later stages of disease than are Whites, when 
the severity is greater and the odds of survival are poorer (ACS, 2013a; 
AHRQ, 2011b, 2012b). Although Hispanics have lower cancer death rates 
than Whites, they too are often diagnosed at later stages of disease than 
are Whites (ACS, 2012a). Patient beliefs and choices may contribute to 
the later stage of diagnosis (Espinosa de los Monteros and Gallo, 2011; 
Margolis et al., 2003; Stein et al., 2007). Racial and ethnic minorities may 
be more skeptical about the medical community due to past incidents of 
mistreatment (IOM, 1999, 2003). In addition, problems in communication 
and coordination of care may contribute to the disparities in treatment 
outcomes. According to one study, racial and ethnic minorities and non-
English speakers were less likely to report that they had received excellent 
or very good cancer care than were Whites, and analyses found that a 

TABLE 2-4  Death Rates by Race in 2006-2010 from 18 SEER Geographic 
Areas

Death Rates by Race and Ethnicity

Race/Ethnicity Male Female

All Races 215.3 per 100,000 men 149.7 per 100,000 women

White 213.1 per 100,000 men 149.8 per 100,000 women

African American 276.6 per 100,000 men 171.2 per 100,000 women

Asian/Pacific Islander 132.4 per 100,000 men   92.1 per 100,000 women

American Indian/ 
Alaska Native 

191.0 per 100,000 men 139.0 per 100,000 women

Hispanic 152.1 per 100,000 men 101.2 per 100,000 women

NOTE: SEER = Surveillance, Epidemiology, and End Results program.
SOURCE: NCI, 2013a. 
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lack of coordination of care was the greatest factor contributing to these 
differences (Ayanian et al., 2005).

Insurance status is also predictive of an individual’s chances of sur-
viving cancer. Uninsured persons and persons enrolled in Medicaid are 
often diagnosed with cancer at a later stage than are individuals enrolled 
in other types of insurance (ACS, 2013b; Halpern et al., 2007). Those 
same individuals are less likely to survive cancer regardless of the stage 
at diagnosis (ACS, 2008). This difference in cancer outcomes can likely be 
explained by a number of factors, including these populations’ access to 
care, quality of cancer care, and health literacy. Uninsured and Medicaid 
enrollees are more likely than are other populations to face barriers in 
accessing care, such as the inability to find adequate transportation, to 
take time off from work, to pay out of pocket for the cost of care, or to 
find physicians who will accept Medicaid insurance or treat them without 
insurance. Conversely, individuals with private insurance are more likely 
to receive recommended, appropriate cancer screening and treatment 
than are individuals who have Medicare and Medicaid insurance, and 
who are racial and ethnic minorities, or have low SES (ACS, 2008; Harlan 
et al., 2005).

Challenges and Opportunities in Cancer Care

Medical knowledge has expanded in recent years and the pace of 
advancement is likely to accelerate. There have been breakthroughs in 
numerous areas of medical research, including genomics, stem cell biol-
ogy, and molecular biology. This has led to the availability of many more 
diagnostic tests and treatments for cancer and has moved the practice of 
oncology toward more molecularly targeted medicine. These advance-
ments, however, have coincided with unsustainable growth in health 
care spending—spending that is likely to be exacerbated in the future by 
a cancer care delivery system overwhelmed by many more patients and 
an increasingly complex patient population with multiple comorbidities. 
Congress, recognizing that national changes are needed to address these 
challenges, passed major health care reform legislation as well as a num-
ber of other policy initiatives in recent years. Each of these challenges and 
opportunities is discussed in detail below.

Trends in Cancer Treatment

Once the province of surgeons and local-regional therapies, cancer 
treatment has evolved rapidly in recent decades. Systemic treatments 
emerged in the 1950s and 1960s, initially as relatively nonspecific che-
motherapies with limited efficacy in some human cancers. Empiricism, 
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rather than an understanding of tumor biology, dominated oncology 
drug development in this era. In recent years, researchers have devel-
oped treatments targeting specific molecular aberrations in cancer cells 
(e.g., Imatinib for chronic myelogenous leukemia, Trastuzumab for breast 
cancer). Molecularly targeted treatments have pervaded Food and Drug 
Administration (FDA) approvals in oncology in the past decade and have 
improved patient outcomes for many cancers. These agents commonly 
require a test to assess the drug target in the patient’s tumor. As such, 
companion diagnostic testing (e.g., estrogen receptor [ER] and human 
epidermal growth factor receptor-2 [HER2] in breast cancer, anaplastic 
lymphoma kinase [ALK] and epidermal growth factor receptor [EGFR] in 
non-small-cell lung cancer) has increased in importance. The sheer num-
ber of targeted agents has increased the educational burden for cancer 
care clinicians and the financial burden for the health care system. In the 
near future, the implementation of genome-based diagnostics will likely 
alter both the ability to deliver precision medicine and the complexity of 
cancer treatment (IOM, 2010, 2012b; NRC, 2011).

Unique Considerations in Treating Older Adults with Cancer

There are a number of unique considerations in providing appropri-
ate care to older adults with cancer. Older adults with cancer often have 
altered physiology, functional impairment (either at the time of diagnosis 
or as a potential consequence of treatment), multiple and often coexisting 
morbidities, increased side effects of treatment, and potentially different 
or additional treatment goals (Yancik, 1997). They may rely more heavily 
on social support to manage their disease than do younger individuals 
with cancer (see discussion on caregiving in Chapter 4). In addition, there 
are limited data from clinical trials to guide treatment decisions in older 
patients (see discussion in Chapter 5). Older patients—especially frail pa-
tients, those with organ dysfunction, or those with poor health status—are 
often excluded from cancer clinical trials, and the impact of cancer treat-
ment on physical or cognitive function is typically not captured in clinical 
trials (Hutchins et al., 1999; Talarico et al., 2004; Unger et al., 2006; Yee et 
al., 2003). Stereotypes held by clinicians about older adults may also deter 
them from treating patients aggressively (Foster et al., 2010). 

Older adults with cancer may have different treatment goals or pref-
erences compared to younger patients with cancer. In a survey of older 
adults with chronic illness, for example, 74 percent of respondents did not 
want treatment if it would cause functional impairment, and 88 percent 
did not want treatment if it would cause cognitive impairment, regard-
less of the impact on survival (Fried et al., 2002). Clinicians’ treatment 
recommendations are greatly influenced by their patients’ age, comor-
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bidity, and health status, and do not always take into account individual 
preferences (Hurria et al., 2008). Clinicians’ communication styles and 
their own treatment preferences also have an impact on the type of care 
older adults with cancer receive. In a study of patients 70 years and older 
with advanced colorectal cancer, patients’ preferences for an active or 
passive role in their chemotherapy decision making did not always match 
what their physician perceived as their preferred decision-making style 
(Elkin et al., 2007). Another study found that women who preferred less 
physician input were less likely to receive chemotherapy, while patients 
of oncologists who had a strong preference for providing chemotherapy 
were more likely to receive it (Mandelblatt et al., 2012). Decision aids, dis-
cussed in Chapter 3, are one mechanism that can help improve patients’ 
understanding of their prognosis, their treatment options, and the benefits 
and harms of treatment (Leighl et al., 2011).

A geriatric assessment is a useful tool for assessing the different needs 
of older adults. A geriatric assessment evaluates an older adult’s physi-
ological changes, functional status, comorbid medical conditions, cogni-
tion, psychological status, social functioning and support, nutritional 
status, and polypharmacy. (See Box 2-1 for a description of each domain. 
Table 2-5 highlights the specific physiological changes that correlate with 
the aging process. However, it is important to recognize that clinical mani-
festations may not always be “typical” in an older adult.) Each of these 
domains is predictive of morbidity and mortality in the geriatric popula-
tion (Inouye et al., 1998; Landi et al., 2000; Lee et al., 2006; Reuben et al., 
1992; Rigler et al., 2002; Seeman et al., 1987; Studenski et al., 2004; Walter 
et al., 2001). Many of these domains are also predictive of prognosis in 
younger adults; however, they are particularly important for assessing 
older adults due to this population’s increased risk of social, physical, 
and mental vulnerability. Clinicians can use geriatric assessments to un-
derstand the unique needs of older adults with cancer and the potential 
benefits and harmsof various care plans (Extermann et al., 2012; Hurria 
et al., 2011a). 

Unsustainable Cancer Care Costs 

In the United States, the rising costs of health care is a central fiscal 
challenge (CBO, 2012b; IOM, 2012a; NRC, 2012; Sullivan et al., 2011). The 
United States spent $2.7 trillion on health care in 2011, accounting for 17.9 
percent of the nation’s gross domestic product (GDP) (CMS, 2013a). By 
2037, health care costs are anticipated to account for almost 25 percent of 
the nation’s GDP (CBO, 2012a). Estimating future health care spending, 
however, is challenging, as it depends both on changes within the health 
care system and the economy as a whole (Fuchs, 2013). From 2015 to 2021, 
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BOX 2-1  
Domains of a Geriatric Assessment

Physiological Changes

It is important for clinicians to recognize the potential for physiological decline 
in older adults with cancer when devising care plans for this population. The rate of 
decline and the appearance of resulting physiological consequences due to aging 
are unique to each individual. Age-related changes, including declines in organ 
function, can impact an individual’s tolerance for cancer therapy and the correct 
dosing of chemotherapy (Bajetta et al., 2005; Bruno et al., 2001; Crivellari et al., 
2000; Extermann et al., 2012; Goldberg et al., 2006; Graham et al., 2000; Haller 
et al., 2005; Hurria et al., 2005, 2011b; Muss et al., 2007; Toffoli et al., 2001). 
Table 2-5 summarizes common age-related changes in various organ systems. 
Periods of stress, such as stress induced by cancer and/or cancer treatment, can 
further impact an individual’s physiological state. For example, older adults often 
have increased bone marrow fat and decreased bone marrow reserve. In older 
adults with cancer, this is associated with an increased risk of myelosuppression 
(i.e., bone marrow suppression) and can lead to complications from chemother-
apy, such as anemia and an increased distribution of drugs throughout the body 
(Dees et al., 2000; Gomez et al., 1998; Repetto et al., 2003). 

Functional Status

 Functional status is generally measured by assessing an individual’s ability to 
complete activities of daily living (ADLs) (e.g., grooming, dressing, eating, walking) 
and instrumental activities of daily living (IADLs) (e.g., shopping, housekeeping, 
accounting, preparing food, using the telephone, traveling). Cancer is associated 
with an increased need for assistance with these types of activities (Keating et 
al., 2005; Stafford and Cyr, 1997). It is important that the oncology workforce 
have tools to assess the functional status of older adults with cancer because this 
evaluation helps clinicians to determine a patient’s risk of treatment toxicity and 
postoperative complications; ascertain whether a patient receiving chemotherapy 
is able to seek medical attention if necessary (i.e., use the telephone to call for 
help, follow instructions, and anticipate and respond to toxicity); and estimate 
overall survival (Audisio et al., 2005; Extermann et al., 2012; Hurria et al., 2011a; 
Keating et al., 2005; Stafford and Cyr, 1997). For example, in a clinical trial of 
older patients with advanced non-small-cell lung cancer, pretreatment IADLs 
were correlated with survival (Maione et al., 2005). Other studies have shown 
that declines in physical function persisting over time are associated with poorer 
overall survival and increased risk of subsequent hospitalization, compared with 
declines in physical function that are transient (Mor et al., 1994; Sleiman et al., 
2009). Measuring functional status at several points along the trajectory of illness 
may provide valuable prognostic information. 

continued
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BOX 2-1 Continued

Comorbid Medical Conditions

 It is important for the medical team to identify performance status and existing 
comorbidities in older adults with cancer, because these can impact a patient’s 
prognosis and tolerance for cancer treatment (Birim et al., 2006; Frasci et al., 
2000; Steyerberg et al., 2006). The presence of multiple comorbidities is associ-
ated with worse survival in adults with cancer (Extermann et al., 2000; Firat et 
al., 2002; Frasci et al., 2000; Piccirillo et al., 2004; Satariano and Ragland, 1994). 
Individuals with multiple comorbidities are also likely to experience a decline in 
functional status over time (Rigler et al., 2002; Studenski et al., 2004). However, 
further research is needed to understand the longitudinal relationship between 
comorbidities and subsequent functional status of older adults with cancer (Dacal 
et al., 2006; Extermann et al., 1998; Hurria et al., 2006; Yancik et al., 2007).

Nutritional Status 

Few studies have examined the association between cancer, aging, and nutri-
tion, but existing evidence suggests that nutritional status may have an impact 
on prognosis and survival. For example, older adults are at an increased risk 
for mucositis, which impacts an individual’s ability to maintain adequate nutrition 
during cancer therapy. Weight loss in cancer patients is associated with poorer 
chemotherapy response rates and poorer survival (Dewys et al., 1980). There is 
also evidence that poor nutritional status is associated with an increased risk of 
mortality (Landi et al., 2000). In a study of patients with metastatic colorectal can-
cer, severe malnutrition was associated with greater toxicity and reduced overall 
survival (Barret et al., 2011). 

Cognition

 A cognitive assessment in older adults with cancer should be conducted to 
determine whether a patient has the ability to consent to and adhere to medication 
regimens in the home. Both aging and cancer therapy have the potential to impact 
cognitive function. A patient with cognitive impairment will likely need assistance 
from a family member, friend, or caregiver to maintain safety and remember in-
structions on taking medications. There is also an association between cognitive 
function and physical function, so a patient with cognitive impairment may also 
require assistance with other ADLs/IADLs (Dodge et al., 2005; Sauvaget et al., 
2002; Wadley et al., 2008). 

Psychological State and Social Support

Many older adults with cancer are at risk for depression, psychological dis-
tress, and social isolation. Depression is common in older adults and can be hard 

BOX 2-1 Continued
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to diagnose because the symptoms of cancer and depression often overlap, and 
the presentation of depression in older adults is often more somatic and less af-
fective or emotional than in younger persons (Weinberger et al., 2009). However, 
it is important to identify and treat depression in older adults because depressive 
symptoms are associated with a decline in physical function (Penninx et al., 1998). 
Similarly, in a recent study, 41 percent of older adults with cancer reported psy-
chological distress, which was correlated with poorer physical function (Hurria et 
al., 2009). Evidence from both the geriatric and the oncology literature has linked 
social isolation to a higher risk of death (Kroenke et al., 2006; Reuben et al., 1992; 
Seeman et al., 1993; Waxler-Morrison et al., 1991). For example, two studies 
have found that women with breast cancer who get divorced or separated and 
lack adequate social support are at a higher risk for severe psychological distress 
(Kornblith et al., 2001, 2003). Social support plays a vital role in the psychological 
functioning of older adults and can mitigate the psychological impact of stressful 
life events, such as a cancer diagnosis and cancer treatment (Kornblith et al., 
2001). Thus, assessing a patient’s psychological state and their social support 
system can provide important prognostic information.

Polypharmacy

Older adults are likely to have one or more chronic conditions and, as a result, 
see multiple clinicians and take multiple medications (Gurwitz, 2004; Hajjar et al., 
2007; Hanlon et al., 2001; Safran et al., 2005). It is important for clinicians to as-
sess the medications older adults receive in addition to cancer therapy, because 
the use of multiple medications increases an individual’s risk of adverse effects. 
Drug-drug and drug-disease interactions, for example, can lead to increased or 
decreased clinical effects, increased drug toxicity, and compromised adherence to 
therapy (Elmer et al., 2007; Qato et al., 2008; Riechelmann and Del Giglio, 2009). 
There is also the risk of medication duplication (where medications of the same 
or similar drug class or therapeutic effect taken concurrently do not provide any 
additional benefit) and medication underuse (where patients are overwhelmed by 
the number of medications they have been prescribed and do not take some of 
them). This assessment should consider dosage and indications of prescription 
medications, as well as over-the-counter, herbals, and complementary/alternative 
medications (Qato et al., 2008; Rolita and Freedman, 2008; Yoon and Schaffer, 
2006). Evidence suggests that having a pharmacist or interdisciplinary team re-
view a patient’s medications can lessen the number of medications a patient must 
take or identify potential drug-drug interactions (Bregnhoj et al., 2009; Chrischilles 
et al., 2004; Crotty et al., 2004; Davis et al., 2007; Hanlon et al., 1996; Holmes et 
al., 2008; Spinewine et al., 2007; Stuijt et al., 2008; Vinks et al., 2009). Clinicians’ 
use of electronic drug databases and indexes on appropriate medication can 
also help identify unnecessary medications or potential drug-drug interactions 
(Clauson et al., 2007; Egger et al., 2003; Tulner et al., 2008; Weber et al., 2008). 
Methods to help clinicians assess the appropriateness of drug prescribing have 
also been developed, including the Medication Appropriateness Index and the 
Beers Criteria (Beers, 1997; Beers et al., 1991; Fick et al., 2003; Hanlon et al., 
1992; Zhan et al., 2001).
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the Centers for Medicare & Medicaid Services (CMS) has estimated that 
health care spending will grow at an average rate of 6.2 percent annually, 
driven by a number of factors, including the aging of the population and 
implementation of health care reform (CMS, 2013b). Likewise, although 
the Congressional Budget Office (CBO) recently revised its 10-year pro-
jection of Medicaid and Medicare spending downward by 3.5 percent, 
it has projected an increase in federal deficits due to the pressures of an 

TABLE 2-5  Examples of Age-Related Changes in Each Organ of the 
Functional System

System or Function Age-Related Changes

Cardiovascular system •	 Decreased maximal heart rate in response to stress
•	 Increased wall stiffness that leads to reduction in 

early diastolic filling and diastolic dysfunction
•	 Declined ventricular function

Gastrointestinal system •	 Decreased secretion of digestive enzymes
•	 Changed peristalsis rate; gastric emptying is 

prolonged
•	 Decreased basal gastric flow
•	 Changed intestinal motility and absorption
•	 Decreased liver size, volume, and blood flow

Pulmonary system •	 Declined lung recoil
•	 Decreased ability to clear secretions
•	 Increased airway resistance

Renal function •	 Decreased kidney weight
•	 Decreased renal blood flow
•	 Decreased creatinine clearance
•	 Decreased reabsorption and responsiveness to 

regulatory hormones

Neurologic system •	 Decreased hearing/eyesight
•	 Increased response time
•	 Increased risk of developing delirium
•	 Increased risk of peripheral neuropathy

Hematologic system •	 Decreased bone marrow reserve
•	 Increased risk of infection and anemia

Immunologic changes •	 Increased susceptibility to infection
•	 Altered T-cell function

Changes in body composition 
may lead to alterations in drug 
distribution

•	 Increased body fat
•	 Decreased lean body mass
•	 Decreased total body water
•	 Increased susceptibility to dehydration

SOURCES: Avorn and Gurwitz, 1997; Baker and Grochow, 1997; Duthie, 2004; Sawhney et 
al., 2005; Sehl et al., 2005; Vestal, 1997; Yuen, 1990.
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aging population, rising health care costs, expansion of federal subsidies 
for health insurance as part of health care reform, and growing interest 
payments on federal debt (CBO, 2013a,b,c). The growth in health care 
spending has slowed in recent years but it is unclear that this trend will 
continue (Fuchs, 2013; Hartman et al., 2013; Ryu et al., 2013). Regardless, 
health economist Victor Fuchs (2013) has asserted that national health 
care spending will continue to pose challenges for the U.S. economy in 
the future.

Health care costs are a critical challenge to the nation’s economic 
stability. In 2009, health care spending in the United States was 2.5 times 
greater than the Organisation for Economic Co-operation and Develop-
ment average (OECD, 2013). Rising health care costs could lead to higher 
taxes, a decline in the nation’s GDP, decreased employment, and a lower 
standard of living (AHR, 2012; Baicker and Skinner, 2011). They could 
also threaten the United States’ economic competitiveness and perpetu-
ate the stagnation of employee wages seen in the past 30 years (Emanuel 
and Fuchs, 2008). In addition, increased spending on health care diverts 
spending from a number of other national priorities, including invest-
ments in education, infrastructure, and research (BPC, 2012; Emanuel et 
al., 2012; Milstein, 2012). Fuchs has said that if the United States solves its 
health care spending problem, “practically all of our fiscal problems go 
away. [And if we don’t], then almost anything else we do will not solve 
our fiscal problems” (Kolata, 2012). 

Cancer care costs make a substantial contribution to rising health care 
costs. The costs of direct medical care for cancer are estimated to account 
for 5 percent of national health care spending (Sullivan et al., 2011); how-
ever, one large insurer, UnitedHealthcare, estimated that 11 percent of its 
costs are for cancer care (IOM, 2013). National expenditures for cancer 
care accounted for $72 billion in 2004, rose to $125 billion in 2010, and 
are likely to increase to $158 billion in 2020 due to demographic changes 
alone (Mariotto et al., 2011; NCI, 2007). Accounting for the rise in cancer 
care costs, researchers estimated that costs could reach $173 billion in 
2020, a 39 percent increase from 2010 (Mariotto et al., 2011). Cancer care 
costs are growing faster than are costs for other sectors of medicine (Bach, 
2009; Elkin and Bach, 2010; Meropol and Schulman, 2007; Yabroff et al., 
2011). In fact, Sullivan et al. (2011) suggested that increases in the costs of 
cancer care could begin to outpace health care inflation as a whole and 
account for a greater share of total health care spending. 

A number of factors influence the cost of cancer care. The overall 
growth in spending on cancer care is related to both the increased price of 
cancer care and quantity of cancer care (Bach, 2009; Elkin and Bach, 2010). 
Cancer care costs are highest in the months following a cancer diagnosis 
and at the end of life (Yabroff et al., 2011). As more expensive targeted 
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treatments and other new technologies become the standard of care in the 
near future, the costs of cancer care are projected to escalate rapidly. An 
editorial from leaders in the cancer community concluded that some of 
these new treatments are “rightly heralded as substantial advances, but 
others provide only marginal benefit” (Emanuel et al., 2013). The FDA 
approved 13 new cancer treatments in 2012; of these, only 1 extended 
survival by more than a median of 6 months, 2 extended survival for 
only 4 to 6 weeks, and all cost more than $5,900 per month of treatment 
(Emanuel et al., 2013). 

Drug manufacturers may be facing more pressure to moderate their 
prices for cancer treatments (Bach et al., 2012; Kantarjian and experts in 
chronic myeloid leukemia, 2013). For example, Zaltrap (ziv-aflibercept), 
approved for colorectal cancer treatment, was initially priced at $11,000 
per month of treatment, more than twice as much as for the usual dose of 
a medicine with similar patient outcomes. Pushback from a cancer center 
prompted Sanofi to provide hospitals and clinicians with a 50 percent 
discount on the price of Zaltrap (Pollack, 2012). However, patients and 
payers were still required to cover the full amount of the drug during its 
initial months on the market. These parties will only benefit from Sanofi’s 
discount once Medicare’s average sales price reflects the actual cost of the 
drug (Conti, 2012). (See Box 8-2 for a more detailed discussion of how 
Medicare Part B drugs are reimbursed.) Based on a recent estimate, the 
price of Zaltrap has dropped by almost half since it was marketed but is 
still more expensive than comparable drugs (Goldberg, 2013). 

The FDA approves cancer drugs based on its evaluation of their safety 
and efficacy, but it does not consider issues of cost or effectiveness in its 
decisions (The Lewin Group, Inc., 2007). Drug compendia, such as the one 
produced by the National Comprehensive Cancer Network, often guide 
the use of off-label prescribing for cancer treatments, though the infor-
mation in the compendia is of variable quality and often not adequate to 
support these decisions (Abernethy et al., 2009, 2010). Additional drivers 
of costs include the current deficiencies in the cancer care delivery system 
and payment models (see discussion in Chapter 8); diffusion of innova-
tions in clinical practice with variable and often insufficient evidence sup-
porting their use (see Chapter 5); patient and clinician attitudes, beliefs, 
and practices (see Chapter 3); and legal and regulatory challenges (see 
Chapter 8). 

The consolidation of private oncology practices into hospital-based 
practices is also driving up cancer care costs (Guidi, 2013; IOM, 2013). 
Hospitals are able to negotiate with payers to receive higher reimburse-
ment for oncology services than private medical practices because they 
have more leverage. Hospitals provide many essential services that pri-
vate medical practices do not offer (such as bed access). Hospitals use 
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this leverage to their advantage when negotiating their charges and link 
the provision of these essential services with better reimbursement for 
oncology care (IOM, 2013). In addition, hospital costs are likely to have 
an increasingly large impact on the total cost of cancer care in the near 
future, as patients are receiving a greater proportion of their cancer care 
in hospital outpatient settings (Guidi, 2013). 

Health Reform, HITECH, and Other Policy Initiatives 

In the past decade, Congress has passed major legislation to improve 
care for people with cancer: in particular, the Medicare Prescription Drug, 
Improvement, and Modernization Act, also known as the Medicare Mod-
ernization Act (MMA) (2003), the Health Information Technology for 
Economic and Clinical Health (HITECH) Act (2009), and the ACA (2010) 
(see discussions on the MMA in Chapter 8 and the HITECH Act in Chap-
ter 6). These laws and other regulatory changes will impact many aspects 
of cancer care, including access, delivery systems, quality improvement 
efforts, research infrastructure, and payment and reimbursement. 

This section focuses on the impact of the ACA on cancer care and 
outlines how the changing policy landscape will likely impact cancer pa-
tients and survivors. Signed into law in 2010 and upheld in large part by 
the U.S. Supreme Court in 2012, the ACA is the most substantial piece of 
health care legislation enacted since Medicare in 1965. Annex 2-1 provides 
a summary of the ACA provisions most relevant to cancer care.

Expanding Insurance Coverage

One of the ACA’s primary goals is to expand insurance coverage to 
reduce the number of uninsured individuals. Beginning in 2014, nearly 
all U.S. citizens will be required to have health insurance coverage or 
pay a penalty. To ensure that individuals are able to obtain the mandated 
coverage, the ACA provides subsidies for some individuals and creates 
market reforms to foster increased access to private and public coverage 
for others.

The ACA offers states the ability to expand public insurance coverage 
by removing the Medicaid eligibility categories and raising the income 
threshold. Now, states can choose to allow all non-elderly, non-disabled 
citizens, and legal U.S. residents with family incomes below 133 percent 
of the federal poverty level (FPL), or about $30,000 per year for a family of 
four, to be eligible for Medicaid benefits. Primarily, this extends coverage 
to low-income, childless adults, providing them with access to preventive 
care such as colon and breast cancer screenings, among other services. 
By expanding the reach of public insurance, it is anticipated that more 
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people with cancer can be diagnosed and treated at an earlier stage, thus 
increasing their chance for survival. However, the Medicaid expansion 
may not reach as far as initially expected. Following the Supreme Court’s 
decision in June 2012, states have been encouraged, but not required, to 
expand their Medicaid programs. As of June 2013, 23 states and the Dis-
trict of Columbia plan to expand their Medicaid programs, 6 states are 
undecided, and 21 are not expanding their Medicaid program at this time 
(KFF, 2013c). Individuals living in states that do not expand Medicaid will 
likely turn to the Health Insurance Marketplace for additional coverage 
or remain uninsured. 

The ACA also expands insurance coverage by creating a “one stop 
shop” for insurance called the Health Insurance Marketplace (formerly, 
the “Exchange”). States can (1) administer their own, state-based market-
place (17 states); (2) work with the federal government in a partnership (7 
states); or (3) default to the federally facilitated Health Insurance Market-
place (21 states) (KFF, 2013d; numbers current as of May 2013). Regardless 
of the administration, marketplaces will offer multiple tiers of “qualified 
health plans” for individuals and small businesses to purchase health 
insurance. To further encourage purchase of an insurance plan, the fed-
eral government will provide subsidies for low-income individuals and 
families (between 100 to 400 percent of the FPL) to help cover premium 
costs. Until the marketplaces are up and running, temporary high-risk 
pools offer coverage to those who have been uninsured for at least the 
previous 6 months due to a preexisting condition, such as cancer; in 2014, 
these beneficiaries will transition into marketplace-sponsored coverage.

Because young adults are much more likely to be un- or underin-
sured, the ACA expands their access to coverage by requiring that most 
private insurers provide young adults with the option to remain on their 
parents’ insurance plans until age 26. Notably, although cancer death rates 
have declined in all other age groups during the past decade, individuals 
ages 15 to 29 have not seen decreases in cancer death rates and individu-
als ages 25 to 29 have seen increases in cancer death rates (Bleyer et al., 
2012). In addition, adolescents and young adults have not had compa-
rable gains in 5-year cancer survival compared to younger and older age 
groups (NCI, 2013b). Although the reasons for this lack of progress are 
complex and not well understood, they may be due in part to a lack of 
health insurance and delays in diagnosis (Bleyer et al., 2012; NCI, 2013b). 
By extending dependent coverage to as many as 3 million young adults 
and expanding health insurance coverage through Medicaid expansions 
and the Health Insurance Marketplace, the ACA may improve access to 
cancer care for the estimated 68,400 adolescents and young adults ages 15 
to 39 who are diagnosed with cancer each year (Bleyer et al., 2012; NCI, 
2013b; Sommers et al., 2013). 



Copyright © National Academy of Sciences. All rights reserved.

Delivering High-Quality Cancer Care:  Charting a New Course for a System in Crisis

THE CURRENT CANCER CARE LANDSCAPE	 65

Protecting Consumers and Improving the Quality of Care

In addition to improving health insurance coverage, the ACA protects 
consumers by mandating changes to the health care system intended to 
make health insurance more affordable, comprehensive, and widely avail-
able, regardless of a person’s health status.

The law prohibits common practices used to restrict eligibility, like 
denying coverage or charging higher premiums for preexisting conditions 
such as cancer. Historically, such practices have made it difficult, if not 
impossible, for many cancer survivors to gain meaningful health insur-
ance coverage. Requiring insurers to accept all applicants, regardless of 
their preexisting condition, is a major improvement for ensuring patients’ 
access to cancer care.

In the past, patients with expensive cancer treatments could quickly 
reach their annual and lifetime health care coverage limits, placing them 
at financial risk for covering the cost of potentially lifesaving care. To ad-
dress this problem, the ACA prohibits many health plans from placing 
lifetime limits on benefits for specific conditions and restricts the extent 
to which plans can place annual limits on coverage. Such a change pro-
vides important protections for cancer patients and survivors who will 
no longer have to worry about their coverage being dropped or limits on 
coverage being applied.

The ACA sets a baseline for necessary services, with the goal of pro-
viding meaningful and comprehensive coverage for certain health plans. 
Qualified health plans will offer coverage in the new marketplaces and 
will be required to offer a basic level of care, known as the essential health 
benefits (EHB) package, although the federal government has given states 
flexibility in determining which health benefits to designate as “essen-
tial.” The EHB is designed to reflect what “typical employer coverage” 
provides across 10 broad categories:

  1.	 ambulatory patient services; 
  2.	 emergency services;
  3.	 hospitalization; 
  4.	 maternity and newborn care;
  5.	 mental health and substance use disorder services (including 

behavioral health);
  6.	 prescription drugs;
  7.	 rehabilitative and habilitative services and devices;
  8.	 laboratory services; 
  9.	 prevention and wellness services and chronic disease manage-

ment; and 
10.	 pediatric services including oral and vision care.
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Also notable for cancer patients are several ACA provisions related 
to clinical trials. Starting in 2014, many insurers must cover the routine 
medical costs of patients participating in clinical trials (i.e., costs that 
would have otherwise been covered if the patient were not involved in 
the trial). In addition, insurers will no longer be able to deny coverage to 
individuals participating in cancer clinical trials.

The ACA also increases the health care system’s emphasis on preven-
tion. U.S. residents only receive half of recommended preventive care, 
but it is estimated that more frequent use of these services could save 
the United States more than 2 million life-years annually (Maciosek et 
al., 2010). As a result of the ACA, most health plans must cover certain 
preventive services, like mammography screening, without cost sharing. 
This includes services recommended by the U.S. Preventive Services Task 
Force (USPSTF), immunization schedules endorsed by the Centers for 
Disease Control and Prevention’s Advisory Committee on Immunization 
Practices, and benefits for women and children suggested by the Health 
Resources and Services Administration.3 Many, if not all, of the recom-
mended services will also be available to Medicare and Medicaid ben-
eficiaries. States will be eligible for increased Federal Medical Assistance 
Percentages (also referred to as federal matching funds, or FMAP) if their 
Medicaid program offers more optional preventive services (those classi-
fied as A or B by USPSTF) without cost sharing. A focus on prevention is 
essential for those at risk for cancer, not only because of increased access 
to screening and diagnosis but also because emphasis on concepts such 
as healthy eating, physical activity, and smoking cessation help to reduce 
risk factors for a wide variety of chronic diseases, including cancer.

Transforming Delivery Systems

In cancer care, a wide variety of treatment options is often available. 
Individuals’ biological characteristics, personal preferences, and clinician 
recommendations should influence their treatment decisions. The goal 
of the Patient-Centered Outcomes Research Institute, established by the 
ACA, is to provide clinicians and patients with evidence-based research 
to help them make more informed health care decisions (PCORI, 2013). 

As a part of the ACA, the U.S. Department of Health and Human 
Services (HHS) created a National Strategy for Quality Improvement in 
Health Care (“National Quality Strategy”) to support national, state, and 
local efforts to improve health care quality. The National Quality Strategy 

3  Federal Register. 2010a. Interim final rules for group health plans and health insurance 
issuers relating to coverage of preventive services under the Patient Protection and Afford-
able Care Act. Federal Register 75(127):41726-41730.
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encourages better care, with a focus on patient-centeredness, reliability, 
accessibility, and safety while also calling for attention to population 
health and affordability of care. 

Controlling Rising Health Care Costs

The overall aim of the ACA is to make health insurance more avail-
able and affordable to Americans. While these efforts ultimately aim to 
reduce the cost of health care in this country, other provisions of the law 
focus more directly on cost-saving measures. For example, the ACA cre-
ated the CMS Innovation Center to allow states and other stakeholders to 
test new ways to improve the health of their communities, with the ulti-
mate goal of improving patient outcomes while reducing costs. The CMS 
Innovation Center is evaluating a number of delivery system and pay-
ment models, including accountable care organizations, patient-centered 
medical homes, and bundled payments (see Chapter 8). 

Key Stakeholders

This section briefly provides an overview of the major stakeholders 
involved in the cancer care delivery system. Improving the quality of can-
cer care requires coordination and commitment from all of these parties. 

Patients, Families, and Family Caregivers

As mentioned above, there are approximately 14 million people in 
the United States with a history of cancer, and more than 1.6 million 
people are newly diagnosed with cancer each year (ACS, 2012c). These 
individuals, including their family members and caregivers, are the cen-
tral focus of the cancer care delivery system. There are many nonprofit 
organizations that work to ensure that patients’ cancer needs are met by 
educating patients, improving quality of care and access to care, promot-
ing beneficial public policy, and providing financial support for research. 
The importance of patient-centered communication and shared decision 
making in cancer care is discussed in Chapter 3. The role of family care-
givers is discussed in more detail in Chapter 4.

Health Care Clinicians

Many different professionals participate in cancer care, including 
medical oncologists, radiation oncologists, surgeons, primary care clini-
cians, geriatricians, nurses, advanced practice registered nurses, physician 
assistants, psychosocial workers, pharmacists, rehabilitation clinicians, 
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spiritual workers, and other professionals. Ideally, these health care clini-
cians work together to provide patients with coordinated care across the 
cancer continuum. Most of these professionals are represented by organi-
zations that work to further the interests of their members, and many of 
these professional societies conduct ongoing efforts designed to monitor, 
measure, and improve the quality of cancer care. In addition, these orga-
nizations are often involved in developing clinical practice guidelines, 
which provide members with guidance on the best treatment options and 
can be used to develop clinician and hospital quality measures. The role 
of the workforce providing care to patients with cancer in improving the 
quality of cancer care is discussed in more detail in Chapter 4. The role of 
professional organizations in developing a learning health care system is 
discussed in Chapter 6. The role of professional organizations in develop-
ing clinical practice guidelines and quality metrics is discussed in more 
detail in Chapter 7. 

Payers 

CMS is the federal agency that manages Medicare, the major insurer 
of U.S. adults over the age of 65. It currently insures more than 49 million 
Americans. As the second largest payer for cancer care behind private 
insurers, Medicare has a great deal of influence on the quality of cancer 
care in the United States (Tangka et al., 2010). This influence will only 
continue to expand: by 2030, Medicare will cover an estimated 70 percent 
of Americans who have cancer (reviewed in AHRQ, 2011a). Medicare 
provides beneficiaries with protection against the cost of many health care 
services, including inpatient hospital stays, skilled nursing facility stays, 
home health visits, hospice care, physician visits, outpatient services, 
and preventive services. It also includes a voluntary prescription drug 
benefit. Some limitations of the coverage, however, include relatively 
high deductibles, no limit on out-of-pocket spending, and no coverage for 
long-term care or dental services. Many beneficiaries have supplemental 
insurance to cover these gaps in coverage and high cost-sharing require-
ments (KFF, 2012). However, like Medicare, supplemental coverage can 
also come with high premiums or cost-sharing requirements, and thus, 
many low-income Medicare beneficiaries may be unable to acquire ad-
ditional coverage.

CMS also funds Medicaid jointly with the states. It is the largest 
health insurance program and the dominant payer of long-term care in 
the United States. Medicaid currently covers more than 62 million Ameri-
cans and will undergo massive expansion with the implementation of 
the ACA in 2014. Medicaid covers primarily low-income individuals and 
families, as well as individuals living with disabilities and complex health 
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care needs. Medicaid also provides supplemental coverage to many older 
adults, as some individuals are eligible for both Medicare and Medicaid 
coverage (KFF, 2013a). Because Medicaid covers such a substantial por-
tion of the U.S. population at disproportionate risk for cancer, it is likely 
one of the primary payers for cancer care. 

The role of payers in improving the accessibility and affordability of 
cancer care is discussed in more detail in Chapters 3 and 8. 

Government Organizations

In the United States, the federal government conducts a number 
of activities related to improving the quality of cancer care, including 
programs designed to fund research, conduct public health initiatives, 
improve patient safety, ensure an adequate health care workforce, and 
disseminate health information (see Table 2-6). The role of many federal 
agencies in cancer research is discussed in more detail in Chapter 5. The 
roles of many other agencies in improving the quality of cancer care are 
discussed throughout the report (e.g., CMS in the previous section). 

Health Information Technology Organizations 

Health information technology (health IT), such as electronic health 
records, plays an important role in advancing cancer care. Multiple or-
ganizations, including the Office of the National Coordinator for Health 
Information Technology, the National Cancer Institute, and CMS, partici-
pate in health IT activities that support the effective and meaningful use 
of such technologies. These organizations are discussed in more detail in 
Chapter 6. 

Organizations Involved in Cancer Care Quality Measurement

A number of organizations track and evaluate the performance of 
health care clinicians, practices, and hospitals by comparing actual clinical 
practices to recommended practice. Recommended practices are estab-
lished based on the best available evidence and existing clinical practice 
guidelines. In many cases, however, there is little evidence and no rel-
evant clinical practice guidelines to support the recommended practices. 
This has been a substantial barrier to the development of performance 
measures (IOM, 2008). These organizations are discussed in more detail 
in Chapter 7. 
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TABLE 2-6  Examples of U.S. Governmental Organizations Involved in 
Improving Quality of Cancer Care

Organization Description

AHRQ The branch of HHS focused on the quality, safety, efficiency, and 
effectiveness of health care. It funds research that helps people 
make more informed health care decisions and improves the 
quality of health care services. Its focus areas are: encouraging the 
use of evidence to inform health care decisions, fostering patient 
safety and quality improvement, and encouraging efficiency by 
increasing access to effective health care and reducing unnecessary 
costs.

CDC The branch of HHS focused on promoting health; preventing 
disease, injury, and disability; and preparing for new and emerging 
health threats. The mission of the Division of Cancer Prevention 
and Control (DCPC) is to prevent and control cancer. DCPC works 
with various groups at the national and state levels to collect data 
on cancer incidence, mortality, risk factors, and cancer screening; 
conduct and support research and evaluation; build capacity 
and partnerships; and educate clinicians, policy makers, and 
the public. Examples of DCPC programs include the National 
Breast and Cervical Cancer Early Detection Program, the National 
Comprehensive Cancer Control Program, the National Program of 
Cancer Registries, and the Colorectal Cancer Control Program. 

CMS The federal agency that manages Medicare, the major insurer of 
U.S. adults over the age of 65. It currently insures over 49 million 
Americans (see discussion in the section on payers). It also funds 
Medicaid jointly with the states. Medicaid is run by the states 
to provide health insurance coverage to individuals with lower 
incomes. 

FDA The regulatory agency that ensures the safety, efficacy, and 
security of drugs, biological products, and medical devices. The 
FDA’s Office of Hematology and Oncology Products oversees 
the development, approval, and regulation of drug and biologic 
treatments for cancer, therapies for cancer prevention, and products 
for treatment of nonmalignant hematologic conditions. The FDA’s 
Cancer Liaison Program brings the patient advocate’s perspective 
into the evaluation of new cancer drugs and meets with patient 
advocacy groups to learn their viewpoints and address their 
concerns regarding cancer drug development.
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Organization Description

HRSA The federal agency charged with improving access to health care 
services for people who are uninsured, vulnerable, or underserved. 
HRSA offers training and financial support to clinicians caring 
for these populations. HRSA coordinates the National Center 
for Health Workforce Analysis, which collects workforce data, 
develops tools for projecting workforce supply and demand, and 
evaluates workforce policies and programs. HRSA also administers 
the National Health Service Corps, which provides scholarships 
and loan repayment to primary care clinicians practicing in areas 
with workforce shortages. 

NCI The section of NIH responsible for cancer research and training. 
The NCI coordinates the National Cancer Program, which conducts 
research, training, and the dissemination of information on cancer. 
The NCI supports cancer research conducted at universities, 
foundations, hospitals, and businesses through grants and 
cooperative agreements; conducts its own research; provides career 
awards, training grants, and fellowships for basic and clinical 
research and treatment programs; supports a national network of 
cancer centers; and supports cancer research infrastructure through 
construction grants. 

NIA The section of NIH that supports research on the aging process 
and diseases and conditions associated with growing older. NIA 
supports the development of research and clinician scientists in 
aging and disseminates information about aging to the public, 
health professionals, and the scientific community. 

NOTE: AHRQ = Agency for Healthcare Research and Quality; CDC = Centers for Disease 
and Control Prevention; CMS = Centers for Medicare & Medicaid Services; FDA = Food 
and Drug Administration; HHS = U.S. Department of Health and Human Services; HRSA 
= Health Resources and Services Administration; NCI = National Cancer Institute; NIA = 
National Institute on Aging; NIH = National Institutes of Health.
SOURCES: AHRQ, 2012a; CDC, 2010, 2011; CMS, 2012; FDA, 2012a,b,c; HRSA, 2012, 2013a,b; 
NCI, 2012b; NIA, 2012.

TABLE 2-6  Continued
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Annex 2-1 Relevant Provisions of 
the Affordable Care Act

Provision Description

Access to Care and Health Disparities

Coverage for Participation in 
Clinical Trials

•	 New rule for insurers (exempts grandfathered plans)
•	 Prohibits insurers from dropping or limiting 

coverage for individuals participating in clinical 
trials

    o	 Applicable to clinical trials that treat cancer or 
other life-threatening conditions

    o	 Provides routine care costs for approved clinical 
trials only

Essential Health Benefits 
(EHB) Package

•	 Health insurance mandate
•	 Requires all health plans sold to individuals and 

small businesses to cover a minimum set of services, 
including chronic disease management

•	 Each state selects one plan to serve as the benchmark 
plan in their state

Health Professional 
Opportunity Grants

•	 Human service grant program
•	 Provides comprehensive health care training 

and employment-related public services (e.g., 
transportation) to low-income workers

Health Resources and 
Services Administration 
(HRSA) Community Health 
Center Program

•	 Established a fund to expand the existing program
•	 Provides access to primary health care for vulnerable 

populations 

Medicaid Expansion •	 States can choose to extend Medicaid eligibility to all 
U.S. citizens under the age of 65 with incomes less 
than 133 percent of federal poverty level

•	 Provides EHB to newly eligible individuals through 
“benchmark” coverage plans

•	 Requires participating hospitals to make presumptive 
eligibility determinations for Medicaid patients

National Health Service 
Corps

•	 Expansion of existing program
•	 Funds and places health professionals in areas with 

workforce shortages

Prescription Drug Discounts •	 Relief to seniors in the Centers for Medicare & 
Medicaid Services (CMS) prescription drug benefit 
coverage gap (i.e., the “donut hole”)

    o	 Provides a 50 percent discount on covered brand-
name prescription drugs

    o	 The discount reduces by a certain percentage each 
year, until the gap closes in 2020

continued
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Provision Description

State Option to Provide 
Health Homes for Enrollees 
with Chronic Conditions

•	 Optional amendment to state Medicaid programs
•	 Allows beneficiaries with chronic conditions to be 

enrolled into a health home

Tobacco Cessation Services 
for Pregnant Women with 
Medicaid

•	 Requires Medicaid to cover, without cost sharing, 
counseling and pharmacotherapy services for tobacco 
cessation for pregnant women

Understanding Health 
Disparities

•	 Data collecting and reporting requirement
•	 All federally funded health care or public health 

programs, activities, or surveys must collect and 
report standardized data on race, ethnicity, sex, 
primary language, and disability status 

•	 National Coordinator for Health Information 
Technology to develop national standards for 
management of the data collected

Coordination and Organization of Care

Community Health Teams to 
Support the Patient-Centered 
Medical Home (PCMH)

•	 Grant program
•	 Supports states in establishing community health 

teams that can staff PCMH

Medication Management 
Services in Treatment of 
Chronic Disease

•	 Grant program
•	 Aids clinicians in delivering medication management 

services for the treatment of chronic diseases

National Center for Health 
Workforce Analysis

•	 New section of HRSA 
•	 Collects health workforce data and intelligence 

National Health Care 
Workforce Commission

•	 Commission of 15 members appointed by the 
Comptroller General 

•	 Coordinates federal efforts to monitor and address 
challenges faced by the nation’s health care 
workforce

Patient Navigator System •	 Reauthorization of a patient navigator program
•	 Connects patients with health care service 

coordinators to diagnose, treat, and manage chronic 
disease(s)

Program to Facilitate Shared 
Decision Making

•	 Program to develop, test, and disseminate 
educational tools to aid in health decision making

•	 Agency for Healthcare Research and Quality (AHRQ) 
to issue contract with an entity to develop patient 
decision aids

•	 U.S. Department of Health and Human Services 
(HHS) to disperse grants for the establishment and 
support of Shared Decision Making Resource Centers 
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Provision Description

Prevention

Clinical and Community 
Preventive Services

•	 Creates the Community Preventive Services Task 
Force; an independent, nonfederal panel of public 
health and prevention experts

•	 Provides Congress with a yearly report of findings 
and recommendations on community preventive 
services, programs, and policies

Community Transformation 
Grant Program

•	 Grant program funded through the Prevention and 
Public Health Fund

•	 Supports community-driven interventions focused 
on reducing chronic conditions, preventing the 
development of secondary conditions, addressing 
health care disparities, and developing stronger 
evidence for community-level prevention 
programming

Coverage of Preventive 
Health Services

•	 New rule for insurers
•	 Requires insurers to provide a minimum level of 

preventive health services without cost sharing
    o	 Services include those rated “A” or “B” by the 

U.S. Preventive Services Task Force (USPSTF), 
screening and mammography recommended by 
the USPSTF, immunizations recommended by the 
Advisory Committee on Immunization Practices, 
and preventive care and screenings for youth and 
women recommended by HRSA

Education and Outreach 
Campaign Regarding 
Preventive Benefits

•	 National public-private partnership campaign
•	 Funded through the Prevention and Public Health 

Fund
•	 Raises awareness of the importance of prevention
•	 Educates public and health care clinicians about 

preventive health services recommended by the 
USPSTF and covered by exchange programs

National Prevention Strategy •	 Product of the National Prevention, Health 
Promotion and Public Health Council

•	 Comprehensive plan to improve the health of the 
nation through preventive efforts

Prevention and Public Health 
Fund

•	 Fund within HHS
•	 Makes investments in prevention and public health 

programs

continued
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Provision Description

Reimbursement and Incentives

Advanced Payment ACO 
Model

•	 Incentive program in the CMS Innovation Center
•	 Encourages participation in the Shared Savings 

Program 
    o	 Provides ACOs with a pre-payment of a portion 

of their future shared savings 
    o	 This money is to be invested in infrastructure and 

staff for care coordination

Community Care Transitions 
Program

•	 Five-year program in the CMS Innovation Center
•	 Tests models for improving care transitions from the 

hospital to other settings and avoiding unnecessary 
hospital readmissions

CMS Innovation Center •	 A new center in CMS
•	 Tests innovative payment and service delivery 

models intended to reduce program expenditures, 
while preserving or enhancing the quality of care 

•	 HHS Secretary has the authority to scale successful 
delivery models up to the national level

Hospital Readmissions 
Reduction Program

•	 CMS program
•	 Reduces Medicare payment to hospitals with high 

readmissions for specific conditions
•	 Excludes hospitals providing primarily rehabilitative, 

psychiatric, or long-term care; children’s hospitals; 
critical access hospitals; and certain cancer and 
research centers

Hospital Value-Based 
Purchasing (VBP) Program

•	 Incentive program in CMS 
•	 Hospitals are reimbursed for inpatient acute care 

services based on the quality of the care they 
provide, not the quantity of services

•	 Hospitals publicly report performance on a set of 
quality measures 

Independent Payment 
Advisory Board

•	 Independent 15-member panel of appointed experts
•	 Recommends cost-saving measures for Medicare 

should it exceed an established targeted growth rate

Medicare Advantage 
Quality Bonus Payment 
Demonstration

•	 Reward program in CMS
•	 Bonuses paid to Medicare Advantage plans that meet 

certain standards

Medicare’s Shared Savings 
Program

•	 Incentive program in the CMS Innovation Center
•	 Encourages the formation of accountable 

care organizations (ACOs) by allowing these 
organizations to

    o	 Receive traditional Medicare fee-for-service 
payments 

    o	 Be eligible for additional payments if they meet 
predetermined quality and savings targets
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Provision Description

Pioneer ACO Model •	 Incentive program in the CMS Innovation Center
•	 Encourages health care clinicians already experienced 

with providing coordinated care to become ACOs 
•	 Uses a shared savings payment model with higher 

levels of shared savings and risk 

Quality Metrics

Medicare Prospective 
Payment System Exempt 
Cancer Hospitals

•	 CMS cancer-focused quality reporting program
•	 Applies to 11 cancer centers whose federal 

reimbursement is not based on traditional payment 
system and are exempt from existing federal 
reporting programs (e.g., CMS core measures)

•	 Mandates reporting of process, structure, outcomes, 
efficiency, costs of care, and patients’ perspective on 
care measures

•	 Measure rates will be posted on a federal website 
(i.e., Hospital Compare)

Medicare Qualified Entities 
Data Release Program

•	 CMS program
•	 Makes Medicare claims data available to qualifed 

entities to measure health care provider and supplier 
performance

National Quality Strategy •	 National quality improvement strategy
•	 HHS Secretary will annually update the strategy and 

identify priorities to improve the delivery of health 
care services, patient outcomes, and population 
health

Public Reporting of Provider 
Performance Information

•	 HHS strategic framework for publicly reporting 
provider performance information

•	 Performance information available on a website, 
tailored to different viewers’ perspectives

Quality Measure 
Development

•	 Component of National Quality Strategy
•	 Requires HHS Secretary to select an entity to convene 

stakeholders and provide input on the selection of 
quality measures

•	 Provides grants to entities for further improving, 
updating, or expanding quality measures

•	 HHS Secretary to develop and periodically update 
outcome measures for hospital providers and 
physicians, including at least

    o	 10 measurements for acute and chronic diseases; 
and

    o	 10 measurements for primary and preventive care
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Provision Description

Rapid Learning Health Care/Information Technology/Infrastructure for Research

Patient-Centered Outcomes 
Research Institute (PCORI)

•	 Nonprofit corporation 
•	 Assists patients, clinicians, policy makers, and 

purchasers in making informed health decisions by 
assessing

    o	 National clinical research priorities
    o	 New clinical evidence and gaps in evidence
    o	 Relevance of clinical evidence and economic 

impact
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Patient-Centered Communication 
and Shared Decision Making

The committee’s conceptual framework for a high-quality cancer 
care delivery system highlights the critical importance of engaged 
patients. Patients are at the center of the framework (see Figure S-2), 

which conveys the most important goal of a high-quality cancer care 
delivery system: meeting the needs of patients with cancer and their 
families. Such a system should support all patients and families in mak-
ing informed health care decisions that are consistent with their needs, 
values, and preferences. This will require a delivery system and workforce 
oriented to the provision of patient-centered care, defined as “providing 
care that is respectful of and responsive to individual patient preferences, 
needs, and values and ensuring that patient values guide all clinical deci-
sions” (IOM, 2001, p. 40). Patient-centered care includes fostering good 
communication between patients and their cancer care team; developing 
and disseminating evidence-based information to inform patients, care-
givers, and the cancer care team about treatment options; and practicing 
shared decision making. Although patient-centered communication and 
shared decision making were not a major focus of the Institute of Medi-
cine’s (IOM’s) Ensuring Quality Cancer Care report (IOM and NRC, 1999), 
several concepts from that report are relevant to the committee’s recom-
mendations on both topics: the importance of developing a cancer care 
plan; managing pain, other symptoms, and side effects; as well as the 
timely referral to hospice care at the end of life.

Currently, patient-centered communication and shared decision mak-
ing in oncology are suboptimal (Aiello Bowles et al., 2008; Ayanian et al., 
2005, 2010; Wagner et al., 2010). In a study of 1,057 patient encounters with 
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3,552 clinical decisions, only 9 percent resulted in what was defined as an 
informed medical decision (Braddock et al., 1999). More recently, studies 
have found that clinicians ask for patient preferences in medical decisions 
only about half the time (Lee et al., 2012; Zikmund-Fisher et al., 2010). A 
number of obstacles prevent patient-centered communication and shared 
decision making among patients, their family, caregivers, and the can-
cer care team. The emotional, financial, and logistical repercussions of a 
cancer diagnosis and the complexity of treatment options, together with 
patients’ limitations in health literacy and lack of experience with the 
health care system, can make it difficult for patients and their families to 
actively engage in making health care decisions. The current reimburse-
ment system does not incentivize clinicians to engage in patient-centered 
communication and shared decision making. In addition, clinicians often 
lack training in communication, leading to difficulties in recognizing and 
responding to patients’ informational and emotional needs. A lack of 
understandable and easily available information on prognosis, treatment 
options, likelihood of treatment responses, palliative care, psychosocial 
support, and the costs of cancer care contribute to communication prob-
lems, which are exacerbated in patients with advanced cancer.1 

This chapter describes the benefits, challenges, and characteristics 
of patient-centered communication and shared decision making; pres-
ents approaches and tools to facilitate patient-centered communication 
and shared decision making; and discusses the importance of advance 
care planning, the provision of palliative care and psychosocial support 
across the cancer continuum, and timely referral to hospice when pa-
tients near the end of life. The evidence base for this chapter is primarily 
derived from the National Cancer Policy Forum’s workshop summaries 
on Patient-Centered Cancer Treatment Planning: Improving the Quality of 
Oncology Care, Assessing and Improving Value in Cancer Care, and Deliver-
ing Affordable Cancer Care in the 21st Century, and the National Cancer 
Institute’s (NCI’s) monograph Patient-Centered Communication in Cancer 
Care (Epstein and Street, 2007; IOM, 2009a, 2011b, 2013). The committee 
identifies two recommendations to improve patient-centered communica-
tion and shared decision making.

Defining Patient-Centered Communication 
and Shared Decision Making

The concept of patient-centeredness as an important attribute of 
high-quality health care gained national prominence with the IOM report 

1  Cancer that has spread to other places in the body and usually cannot be cured or con-
trolled with treatment (NCI, 2013b).
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Crossing the Quality Chasm: A New Health System for the 21st Century (IOM, 
2001). The IOM defines patient-centeredness as “providing care that is 
respectful of and responsive to individual patient preferences, needs, 
and values and ensuring that patient values guide all clinical decisions” 
(IOM, 2001, p. 40).2 Over time, other organizations and individuals have 
elaborated on the attributes of patient-centered care (Bechtel and Ness, 
2010; Berwick, 2009; Epstein et al., 2010; Picker Institute, 2013). In the can-
cer setting, some of the attributes of patient-centered care highlighted at 
an IOM National Cancer Policy Forum workshop included (IOM, 2011a)

•	 patient education and empowerment;
•	 patient-centered communication, which involves the patient, fam-

ily, and friends; explains treatment options; and includes patients 
in treatment decisions to reflect patients’ values, preferences, and 
needs;

•	 coordination and integration of care; and
•	 provision of emotional support as needed, such as relieving fear 

and anxiety and addressing mental health issues. 

Effective patient-clinician communication and shared decision mak-
ing are key components of patient-centered care. These components 
require that informed, activated, and participatory patients and family 
members interact with a patient-centered care team that has effective com-
munication skills and is supported by an accessible, well-organized, and 
responsive health care system (see Figure 3-1) (Epstein and Street, 2007). 
As described by the NCI’s monograph Patient-Centered Communication in 
Cancer Care, the primary functions of patient-centered communication are 
to (1) foster healing relationships, (2) exchange information, (3) respond 
to emotions, (4) manage uncertainty, (5) make decisions, and (6) enable 
patient self-management (see Table 3-1) (Epstein and Street, 2007). These 
six functions dynamically interact to influence the quality of patient-clini-
cian interactions and may ultimately influence patients’ health outcomes 
(Epstein and Street, 2007). They are skills that need to be developed, uti-
lized, and maintained across the cancer care continuum. 

Sepucha and colleagues (2004, p. 57) argued that the “quality of a 
clinical decision, or its patient-centeredness, is the extent to which it 
reflects the considered needs, values, and expressed preferences of a 
well-informed patient and is thus implemented.” Rather than relying on 
clinician-directed decision making, over the past few decades patients 

2  Needs generally refer to a patient’s physical or emotional requirements. Values and 
preferences represent a patient’s concerns, expectations, and choices regarding health care, 
based on a full and accurate understanding of care options (adapted from IOM, 2001, 2003).
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have individually and collectively pushed for a greater role in medical 
decision making (Clancy, 2008) (see Figure 3-2). Health researchers, advo-
cacy organizations, and the Agency for Healthcare Research and Quality 
(AHRQ) have also encouraged patients to play a larger role in making 
medical decisions. Research indicates that when patients are involved 
in their own care, they are more satisfied with the care they receive and 

Improved Health Outcomes

Improved Communication

Patient-Centered Care

Informed, activated, 
participatory patient 

and family

Accessible, well-
organized, responsive 

health care system

Patient-centered 
clinicians with good 

communication skills

Figure 3-1
R02518

vector editable

FIGURE 3-1  Model of patient-centered care. The patient, clinicians, and health 
care system dynamically interact to influence patient-centered care. The delivery 
of patient-centered care has the potential to improve communication and health 
outcomes.
SOURCE: Adapted from Epstein and Street, 2007.
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TABLE 3-1  Important Functions of Patient-Clinician Communication
Function Description

Fostering Healing 
Relationships

Developing a patient-clinician relationship that is characterized 
by trust and rapport is critical to patient-centered 
communication and shared decision making. This involves 
mutual understanding of patient and clinician roles, as well as 
clinician self-awareness and provision of emotional support, 
guidance, and understanding.

Exchanging  
Information

The cancer care team should ascertain patients’ informational 
needs. Conveying information to patients can be facilitated 
through the ask-tell-ask method, an approach described in the 
section on prioritizing clinician training in communication. The 
exchange includes the cancer care team’s provision of accurate 
prognostic information and treatment options, realistic 
expectations for response to treatment, and the cost of cancer 
care to inform patients’ decisions. 

Responding to 
Emotions

The cancer care team should recognize and respond to patients’ 
emotions, which involves verbally expressing understanding, 
legitimizing feelings, and providing empathy and support. 
This also includes the development of a psychosocial care plan 
and linking patients to psychosocial care if they experience 
high levels of emotional distress, anxiety, and depressive 
symptoms.

Managing 
Uncertainty

Clinicians play an important role in reducing and managing 
the uncertainty associated with cancer care. This can include 
cognitive-behavioral interventions to help patients cope with 
this uncertainty and, if possible, improve understanding. 

Making 
Decisions

Shared decision making involves three processes—information 
exchange, deliberation, and reaching a final decision. A 
patient’s decision often extends beyond medical issues, and 
includes factors such as finances and the expense of treatment, 
and impact on employment and family. The logistics of 
scheduling and receiving cancer treatment can be an enormous 
strain for patients, families, and caregivers; disrupt family life; 
and require negotiations with employers for time off or flexible 
work schedules. 

Enabling Patient 
Self-Management

The cancer care team should provide individuals with 
resources to be proactive in their care. Examples of self-
management tools and enablers include cancer care plans, 
survivorship care plans, and patient navigators who assist 
patients to overcome health care system barriers and facilitate 
timely access to health care services.

SOURCES: C-Change, 2005; Epstein and Street, 2007; Lauria et al., 2001.
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often experience better health outcomes (Alston et al., 2012; CFAH, 2010; 
Hibbard and Greene, 2013; Lantz et al., 2005; Maurer et al., 2012; Roseman 
et al., 2013). Thus, shared decision making is a critical feature of patient-
centered communication, and is defined as “the process of negotiation by 
which physicians and patients arrive at a specific course of action, based 
on a common understanding of the goals of treatment, the risks and 
benefits of the chosen treatment versus reasonable alternatives, and each 
other’s values and preferences” (IOM, 2011a, p. 8; adapted from Sheridan 
et al., 2004). 

Patients with cancer and their families are often required to manage 
greater portions of their cancer care due to advances in cancer treat-
ment, as well as changes in the practice of health care, such as earlier 
discharge from the hospital (CFAH, 2010; McCorkle et al., 2011). These 
duties may include drug management, wound care, rehabilitation, and 
lifestyle changes (CFAH, 2010). Clinicians help patients engage in self-
management, which involves managing the medical and psychological 
aspects of cancer care, as well as adapting to changes in roles that result 
from cancer diagnosis (McCorkle et al., 2011). Promoting patient self-man-
agement can facilitate shared decision making and improve cancer care.

FIGURE 3-2  People want to be involved in understanding evidence and making 
decisions about their care. The IOM surveyed a nationally representative sample 
of 1,068 U.S. adults who had seen at least one health care clinician in the previous 
year. The majority of adults strongly agreed that they should be actively involved 
in understanding and making decisions about their care.
SOURCE: Alston et al., 2012.
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The Importance of Patient-Centered Communication 
and Shared Decision Making in Cancer

A number of factors related to cancer care necessitate a patient-cen-
tered approach to communication: (1) cancer care is extremely complex 
and patients’ treatment choices have serious implications for their health 
outcomes and quality of life; (2) the evidence supporting many decisions 
in cancer care is limited or incomplete; and (3) trade-offs in the risks 
and benefits of cancer treatment choices may be weighed differently by 
individual patients, and clinicians need to elicit patient needs, values, 
and preferences in these circumstances. Each of these factors is discussed 
below.

Complexity of Cancer Care

Cancer care is complex. It may involve multiple treatment modalities, 
including chemotherapy, radiation, and surgery, all of which need to be 
coordinated among different cancer care specialists. Treatment regimens 
can also be time intensive, debilitating, and often result in serious and 
sometimes long-term complications (IOM, 2011a). In addition, patients 
must often choose from multiple cancer treatment options, requiring pa-
tients and their families to decide on the goals of treatment (e.g., prioritiz-
ing survival time vs. maximizing quality of life), whether to participate in 
clinical trials, and to weigh evidence of the risks and benefits of different 
treatment approaches. These decisions often need to be revisited at vari-
ous points along the cancer care continuum. A patient’s goals or prefer-
ences at the time of initial diagnosis, for example, may be very different 
from a patient who has advanced cancer.

Limitations in the Evidence Base

As described in Chapter 5, the committee recommends that research-
ers improve the breadth and depth of information collected in clinical 
research. Studies indicate that there is a lack of evidence to support many 
medical decisions (El Dib et al., 2007; IOM, 2008b, 2012; Villas Boas et al., 
2012). Evidence supporting patients’ medical decisions can be especially 
limited for older adults and individuals with comorbidities, as these 
individuals are often underrepresented or excluded from clinical trials 
(IOM, 2009b, 2010). While comparative effectiveness research (CER) and 
learning health care systems aim to fill these evidence gaps, they have 
limitations. Clinicians should fully communicate gaps in the evidence 
base to their patients during the medical decision-making process. When 
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evidence is sparse, patient preferences should be a particularly important 
consideration in the health care decision-making process.

Preference-Sensitive Decisions

Some decisions in cancer care are particularly sensitive to patient 
preferences. For example, women with breast cancer can often choose 
from different courses of treatment—mastectomy versus lumpectomy 
followed by radiation—and expect equivalent survival outcomes (Fisher 
et al., 2002). Women may choose mastectomy, or the removal of the entire 
breast, for peace of mind or to avoid radiation therapy, while women who 
choose lumpectomy followed by radiation may do so to conserve their 
breasts (Collins et al., 2009). Women with BRCA 1 and 2 gene mutations 
are at higher risk for developing breast and ovarian cancer, and may 
face difficult decisions about breast cancer screening, as well as consid-
eration of prophylactic mastectomy or oophorectomy to reduce the risk 
of cancer3 (Jolie, 2013; Schwartz et al., 2009). These decisions can have a 
major impact on an individual’s future. Thus, patients’ preferences need 
to inform medical decisions. Patients’ preferences are also particularly 
important when they consider their treatment goals, such as choosing a 
less aggressive treatment strategy in order to maintain a high quality of 
life (Berman, 2012; Epstein and Street, 2007; Gruman, 2013). Preferences 
may also change over time and clinicians need to revisit these throughout 
the cancer care continuum. For example, women considering second line 
chemotherapy may prefer to take a more active role in decision mak-
ing compared to women who are considering first line chemotherapy 
(Grunfeld et al., 2006).

Challenges to Patient-Centered Communication 
and Shared Decision Making in Cancer

There are a number of challenges to patient-centered communication 
and shared decision making. This section discusses patient, clinician, and 
health care system challenges.

Challenges for Patients

A cancer diagnosis can lead to a state of crisis for an individual and 
his or her family because most people are not immediately equipped to 
understand their diagnosis or how to identify options for moving forward 
(NCCS, 2012a). Because treatment and its side effects, as well as recovery 

3  Oophrectomy is surgery to remove one or both ovaries (NCI, 2013b).



Copyright © National Academy of Sciences. All rights reserved.

Delivering High-Quality Cancer Care:  Charting a New Course for a System in Crisis

PATIENT-CENTERED COMMUNICATION	 99

and the worry about recurrence, can result in a series of crises for a pa-
tient, the crisis does not end once the shock of initial diagnosis wears off 
(NCCS, 2012a).

The emotional repercussions of a cancer diagnosis can prevent pa-
tients from engaging in effective communication with their clinicians 
about their diagnosis and treatment. Patients can become anxious; feel 
vulnerable, alone, and fearful; and experience feelings of losing control 
when receiving a cancer diagnosis. Given these emotions, patients may 
be unable to retain important information regarding their treatment when 
speaking with their care team (IOM, 2011a).

Patients’ lack of assertiveness may also create communication chal-
lenges. Ideally, patients are active communicators, asking questions, as-
sertively stating their opinions, introducing new topics of conversation, 
and discussing their concerns, feelings, or preferences when communi-
cating with their clinicians (Epstein and Street, 2007). Patients’ lack of 
experience with the health care delivery system and illness, however, can 
impede their active participation (IOM, 2011a). 

Research indicates that the average patient asks five or fewer ques-
tions during a 15-minute doctor’s visit (IOM, 2008a), and an AHRQ public 
service announcement noted that people ask more questions when buying 
a cell phone or ordering a meal than they do during medical appoint-
ments. Patients may refrain from asking questions because some clini-
cians are not receptive or because patients fear they will be considered 
difficult and receive worse care (Frosch et al., 2012; Gruman, 2013). 

Patients who only participate in their care on a limited basis risk 
poor health outcomes because they may fail to express their needs, fears, 
expectations, and preferences, which are important to their health care 
decisions. These patients may also feel dissatisfied when interacting with 
their clinicians (Epstein and Street, 2007), a problem exacerbated by pa-
tients’ awe of their clinicians or lack of self-confidence (Hoffman, 2004). 
Older adults may be more reluctant to question their clinicians’ authority 
because they may think it is impolite or inappropriate to ask questions or 
make decisions about their own care (Busari, 2013; Hoffman, 2004; IOM, 
2008a). Research has also linked patients’ level of participation in clinical 
encounters with their level of education, ethnicity, gender, personality, 
and the orientation of patient-clinician relationships (shared control ver-
sus physician control) (Epstein and Street, 2007). Box 3-1 lists a number 
of questions that patients with cancer can discuss with their clinicians.

In addition, a patient’s level of health literacy and numeracy can af-
fect patient-centered communication and shared decision making (Peters 
et al., 2007). More than 90 million adults in the United States have poor 
reading and writing skills and only 38 percent of high school seniors 
are proficient in reading (Kutner et al., 2007; NAEP, 2010; NRC, 2012). 
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Furthermore, many individuals have inadequate health literacy, which is 
defined as “the degree to which individuals have the capacity to obtain, 
process, and understand basic health information and services needed 
to make appropriate health decisions” (IOM, 2004a, p. 32; Ratzan and 
Parker, 2000). AHRQ estimated that 36 percent of the adult population, 
or approximately 80 million individuals, have poor health literacy, with 
low health literacy more prevalent in certain subgroups, including older 
adults, racial and ethnic minority populations, adults who spoke a lan-
guage other than English prior to starting school, individuals who have 
not completed high school, and people living in poverty (Berkman et al., 
2011). Poor health literacy can hinder patients’ ability to receive health 
care, including their ability to communicate with their clinicians and man-

BOX 3-1 
Questions That Patients with Cancer Can 

Discuss with Their Clinicians

Questions About Prognosis

•	 �What is the goal of treatment? Is it directly treating the cancer or improving 
my symptoms, or both?

•	 �How long does the average person with this cancer live? (ask for a window 
and the most likely scenario)

•	 How will I feel?
•	 What is my likelihood of a cure?
•	 If I cannot be cured, will I live longer with treatment? How much longer? 
•	 Will I feel better or worse? 
•	 �Can I receive palliative care focused on maintaining the quality of my and 

my family’s life during my cancer treatment? 
•	 What options do I have if I don’t want to continue my cancer treatment? 
•	 �When should I think about hospice? Can I meet with hospice now, when I 

am well?
•	 How often should we check in about my care plan?

Questions About Treatment

•	 What are my treatment options?
•	 Why do I need this treatment?
•	 How does this treatment compare with other treatment options?
•	 What things are likely to happen to me?
•	 Am I healthy enough to undergo the treatment?
•	 What are the risks and benefits of treatment? 
•	 Are there any side effects?
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•	 Will treatment make me feel better or worse?
•	 How many times have you done this procedure?
•	 What is the cost of this treatment? 
•	 What clinical trials are available?
	 o	 What are the potential benefits of clinical trials?
	 o	 Am I eligible to participate?
	 o	 How do I enroll?
•	 Which hospital is best for my needs?
•	 Which clinician(s) will coordinate my care?
•	 How do you spell the name of that drug?
•	 Will this medicine interact with medicines that I’m already taking?

Questions About Advance Care Planning

•	 Are there things I should be doing to plan ahead?
	 o	 Draft a will?
	 o	 �Participate in advance care planning and decide on my advance 

directives?
	 o	 Choose a health care proxy who can speak for me if I am unable?
	 o	 Address financial or family legal issues?
	 o	 Appoint a durable power of attorney for financial affairs?
	 o	 Write notes or create DVDs for loved ones?

Questions About Family, Psychosocial, and Spiritual Needs

•	 Will you help me talk with my children?
•	 Who is available to help me cope with this situation?

SOURCES: Adapted from AHRQ, 2013b; ASCO and Cancer.Net, 2012; Harrington and 
Smith, 2008.

age chronic illnesses (IOM, 2011b). Poor health literacy is associated with 
increased hospitalizations, greater use of emergency room services, and 
lower probability of receiving preventive care (Berkman et al., 2011). Poor 
health literacy is especially concerning for older adults, as Berkman and 
colleagues (2011) found that lower health literacy in this group was as-
sociated with a higher risk of mortality and a worse overall health status.

Even if a patient has good health literacy, he or she may experience 
information overload when interacting with clinicians, which can be exac-
erbated by clinicians’ use of unfamiliar terminology or jargon (Hoffman, 
2004; IOM, 2011a). Patients may not retain important information if they 
feel overwhelmed with new terminology while grappling with all of the 
information clinicians are trying to impart. Moreover, patients have very 



Copyright © National Academy of Sciences. All rights reserved.

Delivering High-Quality Cancer Care:  Charting a New Course for a System in Crisis

102	 DELIVERING HIGH-QUALITY CANCER CARE

different expectations regarding the amount of information they need 
in order to make shared decisions about their care; while many patients 
want to know as much as possible, some patients do not want information 
(Epstein and Street, 2007; IOM, 2011a). Additionally, a patient’s informa-
tional needs may vary substantially from those of the patient’s family 
and caregivers.

There are a number of special considerations when the cancer care 
team communicates with older adults who have cancer. Older patients 
may be less technologically savvy and may need alternate options for 
communicating (such as large print brochures, plain language, and more 
repetition). Likewise, family members may have to make medical deci-
sions for some older patients with cancer due to a patient’s’ cognitive sta-
tus, further complicating the communication and shared decision-making 
processes. In addition, it may be more difficult for the care team to com-
municate treatment options to older adults, as multiple comorbid chronic 
diseases are more prevalent in this population, making the options for 
cancer treatment especially complex.

Challenges for Clinicians

A number of factors can prevent clinicians from engaging in patient-
centered communication and shared decision making, including clini-
cians’ lack of training in communication (see section below on prioritizing 
clinician training in communication) and insensitivity to patients’ infor-
mational, cultural, and emotional needs. Clinician characteristics, such as 
age, gender, and training, may influence the provision of patient-centered 
communication (Epstein and Street, 2007; Porter-O’Grady and Malloch, 
2007). For example, some older clinicians may use authoritative commu-
nication styles rather than more collaborative approaches (Busari, 2013; 
Frosch et al., 2012). 

Epstein and Street (2007) noted that some clinicians fail to appreciate 
the range of patient and family needs, explaining, in part, patients and 
their families’ dissatisfaction with the timing and amount of information 
given to them by clinicians. As mentioned previously, clinicians need 
to be aware of the differing informational needs of patients and adapt 
their communication approach accordingly (Epstein and Street, 2007; 
IOM, 2011a). A clinician’s level of comfort discussing specific aspects of 
cancer care can also impede patient-centered communication and shared 
decision making. Research shows that clinicians are often uncomfortable 
discussing poor prognoses, psychosocial and emotional aspects of care, 
and sexuality (Epstein and Street, 2007; IOM, 2008a; Mack and Smith, 
2012). Furthermore, clinicians may not recognize patients’ emotional 
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cues and may be unfamiliar with resources and services designed to 
meet patients’ psychosocial health needs (Epstein and Street, 2007; IOM, 
2008a). 

Clinicians can also misjudge patient preferences. For example, clini-
cians may expect women with early stage breast cancer to prefer to keep 
their breast, given that mastectomy and lumpectomy followed by radia-
tion can be equally effective treatment options for some patients. A study 
of breast cancer patients who were provided comprehensive information 
about both treatment options, however, found that approximately one-
third of women chose to have a mastectomy (Collins et al., 2009). Other 
patients may prioritize quality of life rather than length of life as a pri-
mary goal (Berman, 2012; IOM, 2011a). In addition, patients with cancer 
may assess the benefits and risks of chemotherapy differently than their 
clinicians, and may be more willing to undergo chemotherapy with small 
benefits and high risks of toxicity (Matsuyama et al., 2006).

Differences between patients’ and clinicians’ culture and language 
may influence clinicians’ ability to engage in patient-centered communi-
cation and shared decision making. Surbone (2010, p. 4) emphasized that 
language and cultural barriers can be a major source of stress for patients, 
family members, and clinicians, especially if “linguistic, health literacy, 
and cultural differences combined render mutual understanding espe-
cially difficult.” Clinicians’ and patients’ mutual misunderstanding can 
result in frustration and mistrust, negatively impacting the care received 
by patients with cancer (Surbone, 2010). Epstein and Street (2007) noted 
that cultural beliefs will affect communication between clinicians and 
patients, influence how patients and clinicians interpret their interaction, 
and impact communication outcomes. Given the growing diversity of 
the U.S. population (see Chapter 2), it is imperative for clinicians and the 
health care system to overcome cultural and language barriers to ensure 
that all patients with cancer receive patient-centered care. In 2013, the U.S. 
Department of Health and Human Services (HHS) released a blueprint 
that aims to ensure culturally and linguistically appropriate health care 
(HHS, 2013a). To address barriers in language, the American Cancer Soci-
ety’s National Cancer Information Center works with interpreter-services 
to provide cancer information assistance for the public in 160 languages 
(see Annex 8-1). 

Clinicians’ lack of time may also limit the provision of patient-
centered communication and shared decision making. The reimburse-
ment system fails to adequately compensate clinicians for the time it 
takes to facilitate patient-centered care (IOM, 2009a, 2011b). Smith and 
Hillner (2011) argued that many of the responsibilities of oncologists are 
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reimbursed poorly or not at all. Cognitive care4—which can include dis-
cussions with patients about prognosis and likely response to treatment, 
referrals to clinical trials, development of advanced medical directives, 
and family conferences—is not reimbursed as well as the administration 
of chemotherapy. Chapter 8 further discusses the perverse incentives of 
the current reimbursement system and new models of payment that have 
the potential to improve patient-centered communication and shared 
decision making in cancer. 

System-Level Challenges 

The fragmented nature of the cancer care system can prohibit pa-
tient-centered communication and shared decision making (IOM and 
NRC, 1999). Epstein and Street (2007) emphasized that patient-centered 
communication and shared decision making relies on more than the 
patient-clinician interactions; it also includes the physical and procedural 
characteristics of the health care system. Patients who find it difficult 
to navigate the health care system are likely to experience lower qual-
ity patient-clinician communication and shared decision making, which 
could contribute to underutilization of high-quality care, overuse of care 
that is unlikely to improve patient outcomes, and higher costs.

Fragmentation of the cancer care delivery system also contributes to 
communication problems between patients and their care teams. Patients 
with cancer may need to coordinate care among multiple clinicians on 
their cancer care team and other care teams. Jessie Gruman, a four-time 
cancer survivor, pointed out that in 1 year, eight physicians cared for her, 
and yet only once did two of those physicians communicate directly with 
each other; she was primarily responsible for sharing her medical infor-
mation among the different clinicians (Gruman, 2013). It can be especially 
difficult for care team members to share information and communicate ef-
fectively with patients if the care team members’ electronic health records 
(EHRs) are not interoperable (see Chapter 7 on additional information 
technology challenges). With system problems such as these, it can be un-
clear to patients and care teams who is responsible for each aspect of care 
and who needs to be contacted to address a treatment complication (IOM, 
2011a). New models of care and reimbursement, such as accountable care 
organizations (ACOs) or oncology patient-centered medical homes, may 
address some of these system challenges (see Chapter 8).

4  Cognitive care refers to evaluation and management services, which entails time spent 
discussing, for example, prognosis and treatment options (Smith and Hillner, 2011).
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Improving Patient-Centered Communication 
and shared Decision Making in Cancer

This section discusses strategies for improving patient-centered com-
munication and shared decision making, including (1) making more com-
prehensive and understandable information available to patients and 
their families; (2) developing decision aids to facilitate patient-centered 
communication and shared decision making; (3) prioritizing clinician 
training in communication; (4) preparing cancer care plans; and (5) using 
new models of payment to incentivize patient-centered communication 
and shared decision making.

Making More Comprehensive Information Available

The availability of easily understood, accurate information on cancer 
prognosis, treatment benefits and harms, palliative care, psychosocial sup-
port, and likelihood of treatment response can improve patient-centered 
communication and shared decision making. A number of trusted orga-
nizations have developed print, electronic, and social resources to inform 
patients and their families about cancer, such as the NCI, the American 
Cancer Society, the Centers for Disease Control and Prevention, the Mayo 
Clinic, the National Coalition for Cancer Survivorship, American Society 
of Clinical Oncology, LIVESTRONG, and the Susan G. Komen Founda-
tion (see Table 3-2 for examples of patient resources).5 However, there 
are some serious limitations with the type of information included in the 
available resources on cancer. In addition, there are a number of other 
websites that may contain inaccurate or outdated information. Thus, find-
ing accurate, useful cancer information online can be a major challenge for 
patients and their families (Chan et al., 2012; IOM, 2011a; Irwin et al., 2011; 
Lawrentschuk et al., 2012; Quinn et al., 2012; Shah et al., 2013).

Information that is readily available on cancer often does not answer 
all of the questions that are important to patients. Some organizations 
do not provide detailed information on prognosis for various cancers or 
on the likelihood that treatments will cure cancer or prolong life (IOM, 
2009a). Without this information, patients may have poorly informed or 
unrealistic expectations about the benefit of certain interventions or their 
likelihood of survival (IOM, 2009a, 2013; Smith and Hillner, 2010). These 
inaccurate perceptions could result in care that is not aligned with a pa-
tient’s goals, such as futile chemotherapy near the end of life. Around 70 
to 80 percent of patients with metastatic lung and colorectal cancer in a 

5  See http://www.cancer.gov; http://www.cancer.org; http://www.cdc.gov/cancer; http://
www.mayoclinic.com/health-information; http://www.canceradvocacy.org; http://www. 
cancer.net; http://www.livestrong.org; and http://ww5.komen.org (accessed March 28, 2013).
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Resource Description

AARP Medicare Starter Kit This kit provides individuals who are approaching age 
65 with information on Medicare, including information 
on choosing a health insurance plan and a timeline for 
making decisions. It explains in detail issues related 
to coverage, costs, options, enrollment deadlines, 
and eligibility. The kit also identifies resources where 
individuals can find further information on the 
program.

American Society of Clinical 
Oncology’s (ASCO’s) 
Advanced Cancer Care 
Planning Booklet

This booklet offers patients with advanced cancer 
information about treatment options, clinical trial 
participation, palliative care and hospice care, the role 
of family in the decision-making process, and end-
of-life planning (e.g., creating an advanced directive, 
developing a living will, and how to find religious or 
spiritual support if desired). It includes a blank sheet on 
which patients can write questions and answers from 
their clinicians. It also provides additional resources 
for caregiving, end-of-life care planning, grief and 
bereavement, cancer treatment, and general patient 
support.

ASCO’s Cancer.Net 
Mobile

This application helps patients plan and manage their 
cancer treatment and care, including tools to assemble 
questions for clinicians and record their responses, track 
symptoms and side effects during treatment, among 
other resources.

Cancer Support 
Community

This organization provides a variety of online support 
groups and discussion boards. The support groups 
meet in a chat room for 90 minutes per week and 
are led by licensed mental health professionals. 
Support groups are organized based on issues, such 
as caregiving and dealing with bereavement. The 
discussion boards allow patients to connect with others 
in order to receive and offer advice and support from 
those with similar cancer experiences.

Center for Advancing Health This organization runs the Prepared Patient Forum, an 
interactive website where individuals can read about 
other patients’ experiences with the health care system 
and share their own experiences. It also publishes the 
latest research related to health care decisions and 
provides links to trusted and helpful resources.

TABLE 3-2  Examples of Web-Based Information, Resources, and Tools 
for Patients



Copyright © National Academy of Sciences. All rights reserved.

Delivering High-Quality Cancer Care:  Charting a New Course for a System in Crisis

PATIENT-CENTERED COMMUNICATION	 107

Resource Description

John M. Eisenberg Center 
for Clinical Decisions and 
Communications Science

This center translates comparative effectiveness 
research findings into plain language that patients can 
understand. It creates a variety of products, ranging 
from research summaries to decision aids and other 
materials, for use by patients, clinicians, and policy 
makers. It also runs a conference series to discuss 
state-of-the-art in communication and medical decision 
making.

Leukemia & Lymphoma 
Society’s Acute Myeloid 
Leukemia (AML) Guide

This guide provides detailed information about the 
biology of AML, considerations in treatment planning 
(e.g., choosing a specialist, risks and benefits of various 
treatment options, clinical trial participation, follow-up 
care), and general strategies for maintaining health 
(e.g., maintaining a healthy diet and seeing a doctor 
regularly). It also includes definitions of medical terms.

National Coalition for Cancer 
Survivorship’s (NCCS’s) 
Cancer Survival Toolbox

This toolbox is a free, self-learning audio program 
composed of various scenarios cancer patients and 
survivors commonly face during their cancer journey. 
The goal of the program is to help patients develop 
the skills needed to better face and understand the 
challenges of their illness. It emphasizes developing 
communication skills, finding information, making 
decisions, and solving problems. It also includes links 
to cancer-specific programs that teach patients more 
about their disease. The NCCS Pocket Cancer Care 
Guide, a cell phone application, helps patients build 
question lists, and record and play back office visit 
conversations, among other features. 

Patient Advocate 
Foundation

This organization has a list of resources to help patients 
find assistance in addressing a variety of medical-
related issues. Resources include the National Financial 
Resource Directory (provides information on financial 
relief for all areas in life, such as housing, utilities, and 
food), the National Uninsured Resource Directory & 
Financial Resource (provides information on available 
organizations and resources that may help with access 
to care), National Underinsured Resource Directory & 
Financial Resource (provides information for patients 
whose insurance plan does not provide full coverage), 
and InsureUStoday (provides information on the 
Affordable Care Act).

SOURCES: AHRQ, 2012; ASCO, 2011; ASCO and Cancer.Net, 2012; Cancer Support Com-
munity, 2012; CFAH, 2012; Finch, 2011; Leukemia & Lymphoma Society, 2012; NCCS, 
2012c; Patient Advocate Foundation, 2012.

TABLE 3-2  Continued
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recent survey, for example, did not understand that their chemotherapy 
was unlikely to result in a cure (Weeks et al., 2012). In another survey, 64 
percent of patients with metastatic lung cancer did not understand that 
radiation therapy was unlikely to result in a cure (Chen et al., 2013). To 
inform patients’ expectations about therapy, Smith and Hillner suggested 
that the NCI revise www.cancer.gov to summarize the available informa-
tion from clinical research on various cancers’ curability, average lifespan, 
average treatment benefit, most common side effects, and available clini-
cal trials (Smith and Hillner, 2010).

There is a dearth of information on the patient experience with cancer 
and its treatment. Oftentimes, available information focuses on survival 
but neglects other outcomes that matter to patients and their families 
(Fleurence et al., 2013). Patients are often interested in how they are go-
ing to feel during treatment or how long it will take before they can go 
back to work (Basch, 2013; IOM, 2008a, 2011a). The concept of provid-
ing patients with this type of information is consistent with the aims of 
the Patient-Centered Outcomes Research Institute (PCORI) to support 
research that aligns with a patient’s experience with treatment (PCORI, 
2013b). In its first round of funded projects, PCORI focused largely on ad-
dressing questions that are critical to patients and clinicians when making 
health care decisions (Fleurence et al., 2013). PCORI has also prioritized 
communication and dissemination of research results, including compar-
ing approaches to disseminate CER, engaging people to ask for informa-
tion from CER, and supporting shared decision making (PCORI, 2012). 
In Chapter 5, the committee recommends that the NCI, other federal 
agencies, PCORI, and researchers work to develop a common set of data 
elements in research studies that will capture patient-reported outcomes, 
relevant patient characteristics, and health behaviors to address the need 
for better clinical information.

Patients and families also lack access to information about the cost of 
cancer care. In this report, the committee defines the total cost of cancer 
care as all direct medical costs resulting from the provision of cancer 
care,6 including payment reimbursed by insurance companies to hospi-
tals and clinicians as well as out-of-pocket costs. Out-of-pocket costs are 
expenses for medical care that are paid for by the patient and can include 
deductibles, coinsurance, and copayments for covered services, as well as 
services that are not covered by insurance (HealthCare.gov, 2013). 

The complexity of calculating costs from the multiple perspectives of 
cancer care (i.e., society, health care system, payer, or patients) presents a 

6  This definition varies from other uses of total cost of care, which factor in direct non-
medical costs (such as transportation and parking associated with the receipt of care) and 
indirect costs (such as lost productivity due to disease morbidity or premature death).
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major challenge to making the cost of cancer care more transparent. The 
price that a clinician or hospital charges for care is often different from 
the amount collected for that care. Hospitals and clinician practices, for 
example, usually have a chargemaster that consists of a comprehensive 
listing of charges for each billable item associated with the care they 
provide. This chargemaster serves as a starting point for negotiating re-
imbursement with payers. Thus, the amount that payers reimburse clini-
cians and hospitals likely varies by payer and is almost always less than 
what is listed in the chargemaster. In addition, differences in patients’ 
health insurance benefit plan designs, including variations in the benefits 
covered and cost-sharing requirements, mean that individual patients 
can pay different out-of-pocket amounts for the same care. Uninsured pa-
tients, who do not have a payer to negotiate the price on their behalf, may 
pay much more than a well-insured patient for the same care. According 
to Reinhardt, “this situation has resulted in an opaque system in which 
payers with market power force weaker payers to cover disproportionate 
shares of providers’ fixed costs—a phenomenon sometimes termed cost 
shifting—or providers simply succeed in charging higher prices when they 
can” (Reinhardt, 2011, p. 2125).

The system’s lack of price transparency is very problematic for pa-
tients and clinicians who want to be cost conscious when making deci-
sions about care (Gruman, 2013). A recent study found that only 16 percent 
of a randomly selected group of U.S. hospitals were able to provide a cost 
estimate for a hospital stay that included both hospital charges and physi-
cian fees for a common surgical procedure (Rosenthal et al., 2013). 

A growing number of stakeholders, however, have recognized the 
importance of price transparency in health care, including state and fed-
eral government leaders, private-sector trade groups, and health payers 
(Rosenthal et al., 2013). The Government Accountability Office concluded 
that a number of health care and legal factors make it difficult for consum-
ers to obtain price information and recommended that HHS assess the 
feasibility of estimating complete costs of health care available to consum-
ers through its ongoing and future price transparency efforts (GAO, 2011).

The Patient Protection and Affordable Care Act (ACA)7 requires hos-
pitals to annually publish and update a list of standard charges for their 
services. In 2014, Health Insurance Marketplaces will require participating 
health plans to create communication tools where patients can research 
anticipated out-of-pocket costs for specific services. Private companies are 
also utilizing proprietary software that analyzes claims data to estimate 
the costs of common medical procedures (Hostetter and Klein, 2012). As 

7   Patient Protection and Affordable Care Act, Public Law 111-148, 111th Congress, 2nd 
Sess. (March 23, 2010).
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of February 2013, at least 30 states had signed laws or proposed legislation 
focusing on health care price transparency (NCSL, 2013). Several states 
have also created all-payer claims databases, which collect health insur-
ance claims information from all payers into a single database, including 
information on charges and payments, the clinicians/hospitals receiving 
payment, clinical diagnosis and procedure codes, and patient demograph-
ics (APCD, 2013; NCSL, 2013). 

As depicted in the committee’s conceptual framework (see Figure S-2), 
publicly reported quality measurement will facilitate better information 
about the cost of cancer care. The Centers for Medicare & Medicaid Ser-
vices (CMS) may be in the best position to provide this information. In 
2013, HHS released average Medicare charges for 100 common inpatient 
hospital procedures and 30 outpatient procedures in an effort to improve 
the affordability and accountability of the health care system (CMS, 2013b; 
HHS, 2013b). In addition, a U.S. federal judge has lifted an injunction pre-
venting public access to a database that provides information on Medicare 
insurance claims by individual clinicians (Tamman, 2013). Clinical prac-
tice guidelines could also include cost information for different chemo-
therapy regimens (IOM, 2013; Ramsey and Shankaran, 2012). One study 
found that when cost information was included in laboratory test order-
ing forms, it led to a decrease in the number of tests clinicians ordered 
and reduced hospital charges by more than $400,000 over the 6-month 
intervention (Feldman et al., 2013). In addition, the decision-support soft-
ware eviti® provides clinicians with cost data based on average wholesale 
price for more than 1,100 different cancer care regimens (Licking, 2012). 
Although one study found that eviti® reduced nonstandard treatment in 
lung cancer, its impact on the cost of care was not assessed (Ganz, 2013; 
Grund et al., 2012).

Given patients’ needs for more comprehensive information about 
cancer care, the committee recommends that the NCI, CMS, PCORI, 
as well as patient advocacy organizations, professional organizations, 
and other public and private stakeholders, improve the development 
of clinical and cost information and make it available through print, 
electronic, and social media. This information should be easily accessible 
to patients and their families. Access to more comprehensive information 
on cancer care will enable patients to make better informed decisions 
about their care. 

Improving Shared Decision Making Using Decision Aids 

One of the important functions of communication in cancer care is 
ensuring that patients make decisions that are consistent with their needs, 
preferences, and values. Clinicians have an important role in improving 
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patient-centered communication and shared decision making by listen-
ing actively, assessing a patient’s understanding of treatment options, 
validating a patient’s participation in the decision-making process, and 
communicating empathy both verbally and nonverbally (Epstein and 
Street, 2007). In addition, decision making can be improved through use 
of decision aids that facilitate patient understanding of treatment options 
and enable patients to take a more active role in decision making. A deci-
sion aid is a “tool that provides patients with evidence-based, objective 
information on all treatment options for a given condition. Decision aids 
present the risks and benefits of all options and help patients understand 
how likely it is that those benefits or harms will affect them” (MedPAC, 
2010, p. 195). Decision aids can include written material, Web-based tools, 
videos, and multimedia programs (MedPAC, 2010). Some decision aids 
are designed for patient use and others are designed for clinicians to use 
with patients.

Decision aids have rapidly been developed by organizations such as 
AHRQ, the NCI, the Informed Medical Decisions Foundation, Health-
wise, and many others (MedPAC, 2010). Estimates suggest that there are 
more than 500 decision aids currently available (Elwyn et al., 2006; OHRI, 
2013). In the cancer setting, one of the most recognized decision aids is 
Adjuvant! Online. Clinicians and patients use Adjuvant! Online to assess 
the risk of an individual patient developing a recurrence and/or dying 
from breast cancer within 10 years of their diagnosis in order to guide 
decisions about adjuvant treatment for breast cancer (chemotherapy, en-
docrine therapy, or none) (Gribbin and Dewis, 2009). The Informed Medi-
cal Decisions Foundation’s website includes a number of decision aids 
relevant to cancer, including those for breast cancer, prostate cancer, and 
end-of-life decisions, as well as screening aids for colorectal cancer and 
prostate cancer (Informed Medical Decisions Foundation, 2012b). PCORI 
also supports research on decision aids (PCORI, 2013a). Oshima Lee and 
Emanuel (2013) have suggested that PCORI’s research on the effectiveness 
of shared decision-making techniques could be broadly disseminated to 
improve the development of future decision aids.

There are a number of ongoing efforts to improve shared decision 
making. The University of California, San Francisco, and the Dartmouth-
Hitchcock Medical Center, for example, offer decision support programs 
for patients with breast cancer (see Box 3-2), and in 2007, Washington state 
became the first state to enact legislation promoting the use of shared 
decision making and decision aids in practice (Armstron and Arterburn, 
2013). Group Health recently implemented a demonstration project using 
12 video-based decision aids for elective surgical procedures and has since 
distributed more than 31,000 decision aids to participating patients. More 
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than 65 percent of patients who undergo elective surgery at Group Health 
now use a decision aid (Armstron and Arterburn, 2013).

A Cochrane systematic review of 86 studies found that individuals 
who used decision aids had improved knowledge about their care options 
and more accurate expectations about potential benefits and harms, made 
decisions more consistent with their values, and were more engaged in 
their care compared to individuals who did not use decision aids (Stacey 
et al., 2011). In cancer care, a systematic review of 23 randomized clinical 
trials of cancer decision aids found that decision aids improved patient 
participation in decision making and resulted in higher-quality medical 
decisions (Stacey et al., 2008). For example, a randomized controlled trial 
found that Adjuvant! Online made a difference in patients’ decisions on 
whether or not to take adjuvant therapy and resulted in treatment deci-
sions that were more tailored to patient preferences (Siminoff et al., 2006). 
Video decision aids have also been effective in the cancer setting in pro-

BOX 3-2 
Examples of Decision Support Programs

University of California, San Francisco, Carol Franc Buck Breast Care Center
This program provides patients with information packets and decision aids to 

review prior to their medical appointments, as well as an intern who accompanies 
them throughout their consultation and treatment planning process. The interns 
generate a prioritized list of questions for the patients to ask their clinicians. They 
may also accompany patients to their medical appointments to record the dis-
cussion and write down answers doctors provide to their questions. The written 
answers are reviewed by the clinicians, put in the medical chart, and sent home 
with the patient, along with an audio recording of the visit.

Dartmouth-Hitchcock Medical Center
At this center, every breast cancer patient is referred to the Center for Shared 

Decision Making when first diagnosed. Patients complete online surveys to cap-
ture their medical and family history, how important it is to them to keep their 
breasts and avoid radiation, and other personal treatment-related preferences. 
The patients also watch a video with a decision aid that is appropriate for their 
situation. Following the video, patients are asked what treatment they prefer, how 
certain they are in their decision, and if they understand the survival and recur-
rence rates associated with their various treatment options. The collected informa-
tion is entered into a clinical decision support system, which will alert the center’s 
clinicians to different actions based on the patients’ responses.

SOURCES: Informed Medical Decisions Foundation, 2012a; IOM, 2011a; UCSF Carol Franc 
Buck Breast Cancer Center, 2012.
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moting patients’ understanding of end-of-life care options (El-Jawahri et 
al., 2010; Volandes et al., 2013). Decision aids that provide information on 
prognosis are acceptable and desired among patients with metastatic can-
cer (Chiew et al., 2008; Smith et al., 2011), and these decision aids improve 
knowledge without creating anxiety (Leighl et al., 2011) or diminishing 
hope (Smith et al., 2010).

In addition, decision aids may reduce the cost of care (The Common-
wealth Fund, 2007; Oshima Lee and Emanuel, 2013). One study found 
that individuals who used decision aids had 5.3 percent lower overall 
medical costs compared to individuals who had received standard of 
care (Veroff et al., 2013). Some savings from shared decision making 
could result from patients opting for less aggressive interventions that are 
more aligned with their needs, values, and preferences (Covinsky et al., 
2000; El-Jawahri et al., 2010; Oshima Lee and Emanuel, 2013; Veroff et al., 
2013). Because of these benefits, the committee recommends that the NCI, 
CMS, PCORI, as well as patient advocacy organizations, professional 
organizations, and other public and private stakeholders, improve the 
development of decision aids and make them available through print, 
electronic, and social media.

To ensure the development and dissemination of high-quality deci-
sion aids, it may be beneficial to have a mechanism for quality control. 
Oshima Lee and Emanuel (2013) called upon CMS to begin certifying 
patient decision aids in order to (1) promote an ideal approach to patient-
clinician decision making, (2) improve the quality of health care decisions, 
and (3) reduce the cost of health care. Other groups have also developed 
criteria to evaluate decision aids (Elwyn et al., 2006). This mechanism for 
quality control may be met by Section 3506 of the ACA, which calls for 
HHS to establish a program that would facilitate shared decision making.
Although this program would be responsible for developing, certifying, 
and disseminating patient decision aids, it has not yet been funded (In-
formed Medical Decisions Foundation, 2013). 

The cancer community could also promote more widespread use of 
high-quality decision aids by addressing barriers in uptake among pa-
tients and clinicians. Clinicians lack incentives to use decision aids in their 
practices and have limited training in their use (Lin et al., 2013). King and 
Moulton (2013) noted that the Group Health demonstration project over-
came clinician reluctance to using decision aids by changing institutional 
culture, presenting patient satisfaction data to clinicians, and providing 
decision aid training. Additional research on patient use of decision aids 
could inform interventions designed to broaden the reach of these deci-
sion aids (Belkora et al., 2011; Partin et al., 2006). 
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Prioritizing Clinician Training in Communication

Communication is a core responsibility for clinicians and the Accredi-
tation Council for Graduate Medical Education expects medical residents 
to demonstrate competency in communication (ACGME, 2008; Moore et 
al., 2013). As discussed previously, clinicians need to communicate ef-
fectively with patients to build patient-clinician relationships focused on 
trust and rapport, as well as to exchange information, respond to patient 
emotions, manage the uncertainty associated with a cancer diagnosis and 
treatment, participate in shared decision making, and enable patient self-
management (Epstein and Street, 2007). Effective communication is asso-
ciated with patients experiencing faster recovery, improved pain control, 
and better psychological functioning; ineffective communication is associ-
ated with patient anxiety, uncertainty, and dissatisfaction with cancer care 
(reviewed in Moore et al., 2013). In addition, the availability of clinical 
and cost information is insufficient to assist patients in making decisions 
consistent with their needs, preferences, and values. It is also critically 
important for clinicians to provide patients with the opportunity to dis-
cuss this information in real time with members of the cancer care team. 
Technology-enabled approaches, such as telemedicine, may increase the 
opportunity for patients to have these interactions (see Chapter 4). 

Many clinicians, however, are not trained to communicate well and 
many patients with cancer have unmet communication needs (Hack, 
2005). Kissane et al. (2012) noted that medical schools teach generic com-
munication skills, but the cancer setting requires specialty communication 
skills training, including breaking bad news, discussing prognosis and 
risk, using shared decision making to make care plans, responding to 
emotions, dealing with recurrence, changing treatment goals, running a 
family meeting, and discussing death and dying. Because cancer is a life-
threatening condition, giving bad news, such as discussing a poor prog-
nosis, recurrence, or progression, is a common clinician task. But clinicians 
are rarely trained to have these difficult conversations with patients (Baile 
et al., 2000; Oncotalk, 2002; Orlander et al., 2002; Quill and Townsend, 
1991; Wittenberg-Lyles et al., 2013). A survey of oncologists found that 
less than 10 percent reported formal training in breaking bad news and 
only 32 percent had the opportunity during training to regularly observe 
other clinicians break bad news to patients (Baile et al., 2000). 

Given the importance of communication in the cancer setting, the 
committee recommends that professional educational programs for 
members of the cancer care team should provide comprehensive and 
formal training in communication. A Cochrane systematic review assess-
ing communication skills training in cancer found that this training is ef-
fective and improves clinician empathy and use of open-ended questions 
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(Moore et al., 2013). Additional research will be needed to understand 
the link between clinician communication training and improved patient 
outcomes (Moore et al., 2013; Uitterhoeve et al., 2010). However, there is 
some evidence on how to train clinicians most effectively.

Many clinicians learn communication skills by watching mentors 
communicate with patients or through didactic approaches, but research 
indicates that there are more effective methods of improving communica-
tion skills (Back et al., 2009a, 2010; Berkhof et al., 2010). Key attributes of 
effective communication skills training include (1) recognition and defini-
tion of the essential skills in communication (for example, demonstrating 
empathy, using open-ended questions, and assessing psychosocial care 
needs); (2) opportunities for clinicians to practice communication skills 
through role-playing; (3) thoughtful feedback from skilled communica-
tors; (4) self-reflection through video and audio recordings; and (5) con-
tinued practice of communication skills (Back et al., 2009a; Moore et al., 
2013). 

Communication skills training has been delivered in a number of 
formats, including sessions integrated into a degree program, as well 
as multi-day workshops (Moore et al., 2013). Epstein and Street (2007) 
suggested that communication training should be introduced as early as 
possible in medical and nursing education, because clinicians immedi-
ately start establishing routines for interacting with patients. Additional 
research is necessary to assess the duration of effectiveness of this training 
(Moore et al., 2013). 

There are a number of challenges to implementing communication 
skills training. Compared to other types of clinician training that test 
knowledge to assess improvement, it is more difficult to measure im-
provements in communication skills. The diversity of settings in which 
communication skills training occurs (i.e., medical and nursing schools, 
residency programs, and clinical practice), along with the various levels of 
exposure that clinicians have to communication skills training, may also 
make it difficult to implement. In addition, communication skills train-
ing needs to be reinforced over time, but there is a lack of information 
regarding how often this should occur. There is also uncertainty regarding 
the scalability of current communication programs, given the resources 
needed to establish a communication skills training program, measure 
performance, and evaluate outcomes. Additional communication training 
could be supported through the NCI R25 mechanism (NCI, 2013a), but 
Kissane et al. (2012) argued that this funding is unlikely to sustain these 
programs over time. The importance of communication to new models of 
payment, however, may spur investment in communication skills training 
(see Chapter 8). 

In addition, a number programs and models are available to improve 
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clinician communication skills in the cancer setting. Oncotalk®8 uses a 
series of learning modules (e.g., fundamental communication skills, giv-
ing bad news, discussing treatment options, and informed consent, etc.) 
to teach clinicians about specific communication tasks, provide sugges-
tions for implementing these skills, and review recommended sources 
for more information. One of the communication approaches advocated 
by Oncotalk is the ask-tell-ask method, which has clinicians ask their 
patients to describe their understanding of an issue by using prompts 
such as, “to make sure we are on the same page, can you tell me what 
your understanding of your disease is?” The process of asking for this 
information can improve the patient-clinician relationship, demonstrate 
a clinician’s willingness to listen, and help direct the conversation. Next, 
clinicians tell their patients the information that needs to be conveyed in 
straightforward language, breaking down the information so that it is not 
overwhelming to the patient. In the final step, clinicians ask patients if 
they understand the information, which acts as a check to see if patients 
received the information the clinician tried to impart and provides an op-
portunity for patients to ask questions (Back et al., 2009b). An evaluation 
of Oncotalk found that the program was a successful teaching model for 
improving communication skills in postgraduate medical trainees (Back 
et al., 2007).

Another approach to communication emphasized in the palliative 
care setting for nurses is the COMFORT model (Communicate, Orienta-
tion and opportunity, Mindful presence, Family, Openings, Relating, and 
Team) (Goldsmith et al., 2013; Wittenberg-Lyles et al., 2013). This approach 
builds a number of communication skills, including practicing empathy, 
engaging in interdisciplinary collaboration, gauging health literacy, and 
recognizing the patient and family in palliative care interactions. 

Communicating Information and Preparing Cancer Care Plans

To achieve high-quality cancer care, the cancer care team needs to 
effectively communicate and engage in shared decision making with 
patients to ensure that patients understand their disease, know their 
care options, and develop a plan for care. The committee recommends 
that the cancer care team provide patients and their families with un-
derstandable information on cancer prognosis, treatment benefits and 
harms, palliative care, psychosocial support, and estimates of the total 
and out-of-pocket costs of cancer care. The cancer care team should 
communicate and personalize this information for their patients at key 
decision points along the continuum of cancer care, using decision aids 

8  See http://depts.washington.edu/oncotalk (accessed January 3, 2013). 
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when available. The American Board of Internal Medicine’s (ABIM’s) 
Charter for medical professionalism highlights the fundamental impor-
tance of communication with patients such that “patients are completely 
and honestly informed . . . [and] empowered to decide on the course of 
therapy” (ABIM, 2013). 

The cancer care team personalizes this information for patients by 
ensuring that the communication approach takes into account a patient’s 
language, health literacy, and informational and emotional needs. Health 
literacy toolkits may help clinicians more effectively convey understand-
able information to their patients (AMA, 2013; DeWalt et al., 2010; LINCS, 
2013). In addition, several IOM workshops highlighted some methods 
that clinicians could use to present complicated information to patients 
in a format that facilitates comprehension (see Table 3-3).

Patient-clinician communication is especially important when pa-
tients and their families need to make specific decisions about their care. 
This includes key decision points, such as at the time of initial diagnosis, 
when patients experience cancer progression or recurrence, following 
treatment, or when the goals of care or patient preferences change.

Cancer care plans facilitate clinicians’ communication of this infor-
mation because they provide patients and their families with a roadmap 
to navigate their cancer care. They can also facilitate coordinated care 
by summarizing all relevant information into a single location that can 
be shared among members of the cancer care team, the primary care/
geriatrics care team, and other clinicians involved in a patient’s care. Ad-
ditionally, cancer care plans can encourage patient participation in deci-
sions about their care and help patients retain important information by 
providing a summary of key information (IOM, 2011a). 

The IOM report Ensuring Quality Cancer Care recommended that pa-
tients with cancer have “an agreed-upon care plan that outlines the goals 
of care” (IOM and NRC, 1999, p. 7). The IOM also recommended care 
plans for cancer survivors completing primary treatment (IOM and NRC, 
2005). More recently, an IOM workshop highlighted the importance of 
care planning for promoting patient-centered communication and shared 
decision making (IOM, 2011a). Thus, the committee recommends that the 
cancer care team collaborate with their patients to develop a care plan 
that reflects their patients’ needs, values, and preferences, and considers 
palliative care needs and psychosocial support across the cancer care 
continuum. Involvement of patients’ primary/geriatrics and specialist 
care teams may also be helpful in developing a care plan, especially for 
patients with comorbidities.

Currently, the evidence base for care plans is limited and primarily re-
lated to survivorship care plans rather than care plans for ongoing cancer 
care. The IOM report From Cancer Patient to Cancer Survivor: Lost in Transi-
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TABLE 3-3  Examples of Communication Strategies Clinicians Can Use 
to Present Complicated Information to Patients 
Strategy Description

Absolute risk Patients and caregivers are better at comprehending absolute 
risk than relative risk. Relative risk compares risk in two 
different populations. For example, people who smoke are 
about 15 to 30 times more likely to develop lung cancer or die 
from lung cancer compared to people who do not smoke. In 
contrast, absolute risk represents an individual’s overall risk. 
For example, the risk that a woman who is 40 years old will be 
diagnosed with breast cancer during the next 10 years is 1.47 
percent (or 1 in 68 women).

Graphical formats Graphs can help patients and caregivers comprehend risk. 
Some graphical formats are easier for patients and caregivers to 
interpret. For example, pictographs (or diagrams representing 
statistical data in pictorial form) improve patients’ and 
caregivers’ comprehension compared to bar graphs or pie 
charts.

Rare events Comparing the likelihood of a medical event to the likelihood 
of a commonly understood rare event can help patients and 
caregivers understand risk. For example, “an individual has a 
1 in 10,000,000 chance of getting struck by lightning, and about 
a 1 in 100 chance of dying if they smoke 10 cigarettes a day for 
one year.”

Multiple formats Presenting patients and caregivers with complicated 
information in multiple formats improves comprehension. For 
example, clinicians can present information as both percentages 
and as frequencies, and numerical information can be presented 
both orally and visually (e.g., in a graph).

Read back When clinicians ask their patients to repeat back the 
information they heard, rather than just ask whether they 
understood the information, comprehension improves. 
Repetition requires patients to demonstrate to the clinicians 
that they understand the information. It also gives clinicians 
the opportunity to clarify information or emphasize necessary 
details.

Videos Clinicians can use videos to provide realistic visual images 
of various treatment options and outcomes. For example, a 
study evaluating the effect of a video on the cardiopulmonary 
resuscitation (CPR) preferences of patients with advanced 
cancer found that patients who watched the video had 
improved knowledge of CPR and more confidence in their 
health care decisions, compared to patients who did not watch 
the video.

SOURCES: CDC, 2013; El-Jawahri et al., 2010; Gigerenzer and Edwards, 2003; IOM, 2009a, 
2011b; NCI, 2012; Peters et al., 2007; Volandes et al., 2013.
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tion argues that even though there is limited evidence to support survivor-
ship care plans, “some elements of care simply make sense—that is, they 
have strong face validity and can reasonably be assumed to improve care” 
(IOM and NRC, 2005). Only one randomized clinical trial on survivorship 
care planning has been published (Grunfeld et al., 2011), which found 
that survivorship care plans were not beneficial for improving patient-
reported outcomes. However, the validity and generalizability of this 
study has been questioned (Parry et al., 2013). Moreover, the relevance of 
this finding on care plans in the treatment setting is unknown. CMS rec-
ognizes the promise of care planning and is in the process of implement-
ing a new Medicare payment policy to reward care planning delivered in 
the context of a patient-centered medical home for patients with complex 
chronic conditions (Bindman et al., 2013). Bindman and colleagues note 
that the “care plan is based on a physical, mental, cognitive, psychosocial, 
and functional and environmental (re)assessment of the patient and on an 
inventory of resources and supports available to the patient.” The need 
to consider multiple treatment modalities, facilitate shared decision mak-
ing, and coordinate care in the cancer treatment setting suggests that care 
plans may prove especially beneficial there. 

Documenting information in a patient’s care plan is insufficient to en-
sure patient-centered communication and shared decision making. Parry 
and colleagues (2013) noted that “much like electronic health records, care 
plans are vehicles for communication and coordination of care, nothing 
more. We cannot expect a document to do the work of a process, and we 
certainly cannot expect it to fix a flawed process” (p. 2651). The care plan 
is a tool to facilitate communication and shared decision making, care co-
ordination, and retention of the path of care. Equally important to the care 
plan itself are the conversations that a patient and clinician have regard-
ing a patient’s cancer care. Improving clinician training in communication 
will be essential to implementing the committee’s recommendation on 
cancer care planning. 

Progress on implementing cancer care planning is under way. CMS 
has established two new Healthcare Common Procedure Coding System 
codes for cancer treatment planning and care coordination related to 
initial treatment and change of treatment (NCCS, 2012b). In June 2013, 
the Planning Actively for Cancer Treatment (PACT) Act of 2013 was in-
troduced in the U.S. House of Representatives.9 This bill would provide 
Medicare coverage for cancer care planning and coordination services, 
including the development of a written plan for cancer treatment. A 
number of cancer organizations have endorsed the PACT Act of 2013, 

9  H.R. 2477. Planning Actively for Cancer Treatment (PACT) Act of 2013. 113th Cong. 1st. 
sess. (June 25, 2013).
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including the American Cancer Society Cancer Action Network, ASCO, 
LIVESTRONG, the National Coalition for Cancer Survivorship, and the 
National Comprehensive Cancer Network (NCCS, 2013). 

Care Plan Components 

Cancer care plans document information about a patient’s diagnosis 
and prognosis, the planned path of care, and who is responsible for each 
portion of that care. Box 3-3 lists examples of typical features of cancer 
care plans, and the section below elaborates on a number of critical fea-

BOX 3-3 
Information in a Cancer Care Plan 

Utilizing patient-centered communication and shared decision making, the 
cancer care team should collaborate with patients to develop a cancer care plan. 
Examples of components in a patient-specific cancer care plan include

•	 Patient information (e.g., name, date of birth, medication list, and allergies)
•	 �Diagnosis, including specific tissue information, relevant biomarkers, and 

stage
•	 Prognosis
•	 Treatment goals (curative, life-prolonging, symptom control, palliative care)
•	 �Initial plan for treatment and proposed duration, including specific chemo-

therapy drug names, doses, and schedule as well as surgery and radiation 
therapy (if applicable)

•	 Expected response to treatment
•	 �Treatment benefits and harms, including common and rare toxicities and 

how to manage these toxicities, as well as short-term and late effects of 
treatment

•	 Information on quality of life and a patient’s likely experience with treatment
•	 �Who will take responsibility for specific aspects of a patient’s care (e.g., 

the cancer care team, the primary care/geriatrics care team, or other care 
teams)

•	 �Advance care plans, including advanced directives and other legal documents
•	 Estimated total and out-of-pocket costs of cancer treatment
•	 �A plan for addressing a patient’s psychosocial health needs, including 

psychological, vocational, disability, legal, or financial concerns and their 
management

•	 �Survivorship plan, including a summary of treatment and information on 
recommended follow-up activities and surveillance, as well as risk reduc-
tion and health promotion activities

SOURCES: IOM, 2011a; IOM and NRC, 2005.
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tures, including clinical and cost information, palliative care, psychosocial 
support, and advance care planning. Care plans should be updated when 
new information becomes relevant, such as changes in treatment response 
or patient preferences. Further research on care plans will also be needed, 
including the optimal presentation of this information and the relation-
ship between care plans and patient-clinician communication and shared 
decision making, among other topics. Table 3-4 illustrates an example 
of a care plan for cancer, which could be imported into electronic health 
records (EHRs) and shared with patients.

Clinical information. The clinical information that the cancer care 
team discusses with patients should include all relevant information 
for patients to make decisions about their care options, including can-
cer prognosis, likelihood of treatment response, treatment benefits and 
harms, and likely experience with a treatment. The prognostic informa-
tion should include specifics about curability, response rates for various 
treatment options, and a treatment’s impact on survival as well as quality 
of life.

Palliative care. Palliative care is defined as “patient- and family-centered 
care that optimizes quality of life by anticipating, preventing, and treating 
suffering. Palliative care throughout the continuum of illness involves ad-
dressing physical, intellectual, emotional, social, and spiritual needs and 
facilitating patient autonomy, access to information, and choice” (NQF, 
2006, p. 3).

Palliative care has the following characteristics:

•	 Care is provided and services are coordinated by an interdisci-
plinary team;

•	 Patients, families, and palliative and non-palliative health care 
clinicians collaborate and communicate about care needs;

•	 Services are available concurrently with or independent of cura-
tive or life-prolonging care; and

•	 Clinicians respect their patients and families’ dignity throughout 
the course of illness, during the dying process, and after death.

Despite the importance of palliative care in improving the quality 
of patients’ lives, clinicians often fail to address patients’ palliative care 
needs in their care plans. Clinicians often equate palliative care with 
end-of-life care and consider it an alternative, rather than a complement, 
to curative or life-extending treatment (see Box 3-4). However, palliative 
care services may be introduced at any point along the continuum of 
cancer care as a critical layer of support that is delivered concurrently 
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TABLE 3-4  Example of a Written Plan for Communication
Plan component Purpose

Name_____ Lets the cancer care team personalize each 
patient’s plan; make a copy for the medical 
record.

Medical Record No._____

Date_____

1. Diagnosis:_____ Gives the disease a name so the patient can 
look it up.

2. Stage 
(where it has spread):_____ 
(list all areas)

Allows discussion of prognosis. Showing me-
tastases to the brain and liver quickly points 
out the seriousness of the illness.

3. Prognosis:_____  
List whether curable or not curable and 
expected average lifespan

Allows the cancer care team to ask first if 
patients want to know the full details of their 
illness! Allows open communication about 
goals, rest-of-life planning. Some patients 
will persist in denial, but this allows open 
dialogue with the family.

4. Treatment Goals:_____ 
List cure, long- or short-term control, 
pain relief, hospice care

Makes explicit what the cancer care team 
can and cannot do; for curable disease, this 
reinforces the patient’s goal, and that cure is 
possible. The cancer care team can use this to 
bring up do-not-resuscitate and cardiopulmo-
nary resuscitation issues.  
Allows the cancer care team to emphasize 
that hospice care does not mean “no treat-
ment,” but a different set of treatment goals.

5. Treatment Options:_____ 
List all that apply

The cancer care team should list treatments, 
response rates, and common toxicities. The 
cancer team should specifically mention 
vomiting and hair loss, the two most feared 
symptoms.
If the cancer care team cannot define a real 
benefit then there is no justification for 
treatment.

6. Call the doctor if:_____ 
List the threshold for fever, pain,  
and other symptoms

Gives patients explicit reasons to call their 
cancer care team and gives explicit permis-
sion to call.

7. How to reach me:_____ 
List the phone numbers during  
office and off-hours 

The cancer care team should tell patients to 
keep this handy. They will call, and for real 
events. Emails for nonemergency purposes 
work well for prescription refills, questions 
about new drugs, encouragement, etc.

8. Signed:_____, MD Personalizes the plan as well as making it a 
part of the medical record.

SOURCE: Adapted from Smith, T.: J Clin Oncol 21(9 Suppl), 2003: 12s-16s. Reprinted with 
permission. © 2003 American Society of Clinical Oncology. All rights reserved.
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with therapeutic treatment modalities to improve quality of life for cancer 
patients (Ferris et al., 2009; Hennessy et al., 2013; Spinks et al., 2012). In 
a provisional clinical opinion, ASCO endorsed the provision of palliative 
care concurrent with usual cancer care (Smith et al., 2012). This concept is 
illustrated in Figure 3-3, showing palliative and life-prolonging care be-
ing delivered simultaneously. Generally, the majority of a patient’s care 
is initially focused on life-prolonging therapy, but as a patient’s disease 
progresses, palliative care takes on a more prominent role. However, 
individuals’ need for palliative care may vary throughout their disease 
trajectory. For example, a patient may require more palliative care early 
in treatment (during chemotherapy or following surgery or radiation 
treatment) and then have lower palliative care needs during periods of 
remission.

BOX 3-4 
Challenges to the Delivery of Palliative Care 

Across the Cancer Care Continuum

In this report, the committee utilizes the term palliative care and adopts the 
National Quality Forum’s definition: “patient- and family-centered care that opti-
mizes quality of life by anticipating, preventing, and treating suffering. Palliative 
care throughout the continuum of illness involves addressing physical, intellectual, 
emotional, social, and spiritual needs and facilitating patient autonomy, access to 
information, and choice” (NQF, 2006, p. 3). The committee conceptualizes pal-
liative care as an added layer of support that can be delivered concurrently with 
other therapeutic treatment modalities to improve quality of life for cancer patients. 

A lack of awareness about palliative care and definitional challenges reduce 
patients’ access to palliative care across the cancer care continuum. A recent 
survey found that 70 percent of the public had no knowledge about palliative care, 
but once informed, 95 percent of respondents agreed that patients with serious 
illness should be informed about palliative care (Center to Advance Palliative 
Care, 2011). 

Although the general public has little knowledge about palliative care, clini-
cians often conflate palliative care with hospice care (Center to Advance Palliative 
Care, 2011; Meier, 2012). Thus, clinicians often neglect recommending palliative 
care until late in the cancer care continuum. Studies suggest that some oncology 
clinicians prefer the term supportive care as opposed to palliative care, and if the 
name were changed, clinicians would be more likely to refer patients earlier in 
the cancer care continuum (Dalal et al., 2011; Hui et al., 2013; Wentlandt et al., 
2012). However, others have asserted that changing the name risks even more 
confusion: “Rather than changing the name from ‘palliative care,’ risking ambigu-
ity and confusion, we believe that improved communication is key to appropriate 
engagement with palliative care services” (Milne et al., 2013).
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There is strong evidence to support the provision of palliative care 
throughout the cancer care continuum. Early palliative care referral has 
been associated with improved symptom management (Bandieri et al., 
2012; Temel et al., 2010), increased survival time (Temel et al., 2010), lower 
utilization of aggressive end-of-life care (Greer et al., 2012; Temel et al., 
2010), and more accurate patient expectations regarding long-term prog-
noses (Temel et al., 2011). Despite these benefits, clinicians often do not 
refer their patients to palliative care until the last 2 months of life (Cheng 
et al., 2005; Osta et al., 2008). At one comprehensive cancer center, fewer 
than half of patients received a palliative care consultation before they 
died, and palliative care consultations occurred late in the disease process 
(Hui et al., 2012). 

Inclusion of palliative care in the cancer care plan will help improve 
patient access to palliative care across the cancer continuum. Address-
ing palliative care needs is also critical for high-quality end-of-life care. 
This is discussed in greater depth in the sections below on Emphasizing 
Palliative Care and Psychosocial Support and Providing Timely Referred 
Hospice Care.

Figure 3-3
R02518
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FIGURE 3-3  Relationship of curative or life-prolonging treatment to palliative 
care for cancer. In current practice, there is often a single focus on curative or 
life-prolonging treatment, with palliative care provided only near the end of life. 
The committee’s framework of high-quality cancer care incorporates palliative 
care throughout the cancer continuum, becoming more intensive toward the end 
of life.
SOURCE: Adapted from IOM, 1997.
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Psychosocial support. Care plans should address a patient’s psychoso-
cial health needs (see Table 3-5). Many patients with cancer have unmet 
psychosocial needs, and patients with cancer report that their clinicians 
often do not understand their psychosocial needs; do not consider psy-
chological support as a component of cancer care; and fail to recognize, 
treat, or refer patients to psychosocial services (IOM, 2008a). The commit-
tee endorses the recommendations in the IOM report Cancer Care for the 
Whole Patient, which stated that the cancer care team should identify each 
patient’s psychosocial health needs and design and implement a care plan 
that (1) links the patient and family with psychosocial services; (2) coor-
dinates biomedical and psychosocial care; and (3) engages and supports 
patients in managing their illness and health (IOM, 2008a).The psycho-
social care plan should be revisited across the cancer care continuum, as 
these needs are likely to change depending on a patient’s circumstances. 
Meeting psychosocial health needs in end-of-life care is especially impor-
tant, as discussed below. Chapter 4 elaborates on the workforce providing 
psychosocial support to patients with cancer.

Cost. The cancer care team should discuss the total and out-of-pocket cost 
of cancer care with patients. There is a growing recognition of the role 
of care teams in discussing cost with their patients as a critical aspect of 
patient-centered communication and shared decision making (Moriates, 
et al., 2013). The American Society of Clinical Oncology’s (ASCO’s) policy 
statement states that “communication with patients about the cost of care 
is a key component of high quality care” (Meropol et al., 2009, p. 3871). 
Discussing costs “openly, in a way that allows patients an opportunity to 
hear the justification for cost-conscious decisions and to be active agents 
in thinking through treatment choices when feasible, is consistent with 
physicians’ ethical duties to be transparent with patients and provide 
patient-centered care” (Sommers et al., 2013, p. 344). Additional experts 
have asserted that “‘financial toxicity’ as a result of disease or treatment 
decisions might be considered analogous to physical toxicity and might 
be considered a relevant variable in guiding cancer management” (Zafar 
et al., 2013, p. 381).

Because cancer treatment can be a large financial burden, cost is 
an important issue for many patients and families (Bernard et al., 2011; 
IOM, 2013; Stump et al., 2013). A survey found that more than a third of 
individuals reported that medical problems were the reason for bank-
ruptcy, even though three out of four families studied had insurance at 
the onset of illness (Himmelstein et al., 2009). Cancer patients, especially 
those under 65 years, have a higher bankruptcy rate compared to people 
who do not have cancer (Ramsey et al., 2013). Another study of patients 
undergoing adjuvant treatment for regional colon cancer found that 38 
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TABLE 3-5  Psychosocial Needs and Formala Services to Address Them

Psychosocial Need Health Services

Information about illness, 
treatments, health, and services

•	 Provision of information (e.g., on illness, 
treatments, effects on health, and psychosocial 
services) and help to patients/families in 
understanding and using the information

Help in coping with emotions 
accompanying illness and treatment

•	 Peer support programs
•	 Counseling/psychotherapy to individuals or 

groups
•	 Pharmacological management of mental 

symptoms

Help in managing illness •	 Comprehensive illness self-management/self-
care programs

Assistance in changing behaviors to 
minimize impact of disease

•	 Behavioral/health promotion interventions, 
such as:

    o	� clinician assessment/monitoring of health 
behaviors (e.g., smoking, exercise)

    o	� brief clinician counseling
    o	� patient education (e.g., in cancer-related 

health risks and risk reduction measures)

Material and logistical resources, 
such as transportation

•	 Provision of resources

Help in managing disruptions in 
work, school, and family life

•	 Family caregiver education
•	 Assistance with activities of daily living 

(ADLs), instrumental ADLs, chores
•	 Legal protections and services (e.g., under 

Americans with Disabilities Act and Family 
and Medical Leave Act)

•	 Cognitive testing and educational assistance

Financial advice and/or assistance •	 Financial planning/counseling, including 
management of day-to-day activities such as 
bill paying

•	 Insurance (e.g., health, disability) counseling
•	 Eligibility assessment/counseling for other 

benefits (e.g., Supplemental Security Income, 
Social Security Disability Income)

•	 Supplemental financial grants

  aFamily members and friends and other informal sources of support are key providers 
of psychosocial health services. This table includes only formal sources of psychosocial 
support—those that must be secured through the assistance of an organization or agency 
that in some way enables the provision of needed services (sometimes at no cost or 
through volunteers).
SOURCE: Adapted from IOM, 2008a.
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percent of patients reported at least one treatment-related financial hard-
ship (Shankaran et al., 2012). 

The committee recognizes that there are a number of challenges to 
discussing the cost of care. Both clinicians and patients can be reluctant 
to broach the subject of cancer care costs (Neumann et al., 2010; Sommers 
et al., 2013). For example, a survey of oncologists found that only 43 
percent always or frequently discuss the cost of cancer care with patients 
(Neumann et al., 2010). Clinicians may not explain the potential cost im-
plications for different cancer care options because these discussions are 
time consuming and not prioritized under the current reimbursement 
system (see Chapter 8). In addition, some clinicians may not know the 
total costs involved in cancer care or the out-of-pocket costs for which 
patients may be responsible, given the variable insurance plans with dif-
fering benefit packages. However, a recent survey found that 76 percent 
of physicians were “aware of the costs of the tests/treatments [they] rec-
ommend” (Tilburt et al., 2013), and oncologists have reported that their 
incomes increase when they administer chemotherapy and growth factors 
(Malin et al., 2013). Because exact information may not always be avail-
able, the cancer care team should provide patients with estimates of the 
total and out-of-pocket costs of cancer care. 

Another challenge to discussing cost information with patients is the 
possibility that some patients may reject potentially beneficial cancer care 
due to cost concerns. However, this information is important for patients 
to make informed decisions about their care. Patients may not be aware of 
their out-of-pocket costs until after care is provided, but discussing these 
costs prior to cancer care could facilitate more fully informed decisions. If 
patients have multiple treatment options to consider, the cancer care team 
should provide patients with information that compares the relative costs 
of these different options. In addition, providing information on the total 
cost of care can enable cost-conscious patients to consider equally effec-
tive, lower cost cancer care options. 

Given time constraints for clinicians, nonclinician practice staff, such 
as financial counselors or other administrative practice staff, may be help-
ful in communicating with patients about the cost of cancer care. Some 
oncology practices have already started employing financial counselors 
who inform patients about the total costs of cancer treatment, their insur-
ance benefits, and anticipated out-of-pocket costs for treatment (Gesme 
and Wiseman, 2011). New models of payment may also help facilitate 
this change.

Advance care planning. Advance care planning is defined by the National 
Hospice and Palliative Care Organization as “making decisions about the 
care you would want to receive if you happen to become unable to speak 
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for yourself” (NHPCO, 2013, p. 1). The cancer care team should discuss 
advance care planning with patients and document these preferences in the 
care plan. Advance care planning should begin early in the cancer care con-
tinuum and be revisited under changing circumstances, such as when pa-
tients’ cancers progress, or they change their preferences. It may be helpful 
for the cancer care team to work with the primary care/geriatrics care team 
in advance care planning, because the primary care/geriatrics care team may 
have a more established relationship with a patient and be better suited 
to eliciting their patients’ preferences. The cancer care team should then 
implement their patients’ advance care plans if their patients lose decisional 
capacity at any point in the course of illness. (Also see the section below on 
“Implementing Advance Care Planning.”)

Advancing New Payment Models

The committee recommends that CMS and other payers design, 
implement, and evaluate innovative payment models that incentivize 
the cancer care team to discuss information on cancer prognosis, treat-
ment benefits and harms, palliative care, psychosocial support, and 
estimates of the total and out-of-pocket costs of cancer care with their 
patients and document their discussions in each patient’s care plan. As 
mentioned previously, the current fee-for-service reimbursement system 
does not compensate the cancer care team well for providing cognitive 
care to their patients, such as having conversations about prognosis, likeli-
hood of treatment responses, and support services for patients. Because it 
can result in care that is misaligned with their preferences and contribute 
to unnecessary or harmful interventions, the current reimbursement sys-
tem is detrimental to the quality of care that patients with cancer receive. 
In Chapter 8, the committee elaborates on new delivery and payment 
models that could incentivize better patient-clinician communication and 
shared decision making, including oncology patient-centered medical 
homes, ACOs, and bundled payments. These models reward the cancer 
care team for the quality, patient-centeredness, and efficiency of care they 
provide. Effective patient-clinician communication will be necessary in 
these models to avert potentially costly complications. In addition, these 
models are designed to disincentivize clinicians from using more (or more 
costly) interventions when they are unlikely to benefit a patient. 

Financial incentives in fee-for-service reimbursement can also hin-
der the provision of palliative care and psychosocial support across the 
cancer continuum. The current system incentivizes clinicians to provide 
highly interventional care, because interventional care is reimbursed more 
generously than palliative care and psychosocial support. A previous 
IOM committee highlighted the deficiencies of fee-for-service reimburse-
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ment in the provision of palliative care and recommended that new pay-
ment models be considered (IOM, 1997). This committee makes a similar 
recommendation.

Improving Patient-Centered Communication and 
Shared Decision Making at the End of Life

Patients with advanced cancer confront “complex physical, psycho-
logical, social, and spiritual consequences of disease and its treatment” 
(Peppercorn et al., 2011, p. 755). And, too often, patients with advanced 
cancer receive suboptimal care. This section describes challenges and op-
portunities to improve cancer care for individuals approaching the end 
of life, including the importance of palliative care, psychosocial support, 
advance care planning, end-of-life communication, and timely referral to 
hospice. 

A related activity is an IOM consensus committee on transforming 
end-of-life care. That committee is currently examining issues in end-
of-life care, including advance care planning, patient-clinician com-
munication of values and preferences, and health care financing and 
reimbursement. The report is expected to be released in 2014.

Implementing Advance Care Planning

Advance care planning is “making decisions about the care you 
would want to receive if you happen to become unable to speak for your-
self” (NHPCO, 2013, p. 1). Ideally, all patients should have an advance 
care plan in place, prior to diagnosis, as a routine part of medical care. 
Advance care planning is also a part of a patient’s care plan. The cancer 
care team should discuss advance care planning early in the course of a 
patient’s care and implement the plan when needed. The ASCO policy 
statement on advanced cancer recommends that “[a]ll patients must have 
a regular opportunity to make their preferences about how to live their 
final weeks and months clear to their oncologist. Only through these 
discussions do we have an opportunity to match patients’ goals with the 
actual care delivered” (Peppercorn et al., 2011, p. 757).

Components of advance care planning include consideration of what 
types of life-sustaining treatments align with a patient’s preferences, prep-
aration of advance directives, and identification of a health care proxy. 
Advance directives are “formal legal documents specifically authorized 
by state laws that allow patients to continue their personal autonomy 
and that provide instructions for care in case they become incapacitated 
and cannot make decisions” (AHRQ, 2013a, p. 1). A health care proxy is a 
document that “allows the patient to designate a surrogate, a person who 
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will make treatment decisions for the patient if the patient becomes too 
incapacitated to make such decisions” (AHRQ, 2013a, p. 1).

Advance care planning is an opportunity for cancer care teams to 
engage with their patients to make more informed decisions about care 
that is aligned with a patient’s needs, values, and preferences and can 
help maximize quality of life for the time a patient has left (IOM, 2011a). 
Patients who discuss advance care planning with their clinicians are more 
likely to receive end-of-life care that is consistent with their preferences 
(Detering et al., 2010; Mack et al., 2010; Silveira et al., 2010). 

Advance care planning, however, is currently underutilized. Many 
discussions with patients about advance care planning occur during acute 
hospital care with clinicians other than oncologists late in the course 
of disease (Mack et al., 2012a). In addition, estimates suggest that only 
around half of individuals have an advance directive in their medical re-
cord (reviewed in AHRQ, 2003; Wilson et al., 2013; Yung et al., 2010). As a 
result, clinicians may provide end-of-life care that is not aligned with their 
patients’ preferences. For example, 70 percent of people say they want to 
die at home, but 70 percent of people die in hospitals or nursing homes 
(Goodman, 2012). A study found that the patients’ expressed preferences 
for end-of-life care and documentation of this information in the medical 
record matched only 30 percent of the time (Heyland et al., 2013). Surveys 
also suggest that many patients, particularly older patients, would prefer 
care focused on comfort over life-extending care (see the sections below 
on Emphasizing Palliative Care and Psychosocial Support and Providing 
Timely Referred Hospice Care) (Barnato et al., 2007; Maida et al., 2010; 
Rose et al., 2004), but end-of-life care for cancer patients is often intensive 
(Morden et al., 2012). Allison and Sudore (2013) assert that failure to dis-
cuss and document patient preferences for end-of-life care is tantamount 
to a medical error. Thus, the committee recommends that in the setting 
of advanced cancer, the cancer care team should revisit and implement 
their patients’ advance care plans to provide patients with end-of-life 
care consistent with their needs, values, and preferences (Recommen-
dation 2). 

Many efforts to improve advance care planning are under way. In 
2013, the Personalize Your Care Act was introduced in the U.S. House of 
Representatives.10 This act would provide Medicare and Medicaid pa-
tients with coverage for voluntary advance care planning consultations. 
It would also direct the Secretary of HHS to develop standards for EHR 
documentation of the result of advance care planning discussions. Cur-
rently, EHRs often do not record patients’ decisions made during advance 
care planning in an actionable format (Tai-Seale et al., 2012). Although this 

10  Personalize Your Care Act of 2013, H.R. 1173, 113th Cong., 1st Sess. (March 14, 2013). 
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act would greatly improve the availability of advance care planning, its 
likelihood of passing Congress is unknown. Previous Congressional ef-
forts to improve advance care planning have been very controversial and 
failed to become law (Tinetti, 2012).

The most evidence-based and widespread model of advance care 
planning is Respecting Choices®, which was developed by health care or-
ganizations in La Crosse, Wisconsin. This model incorporates six goals 
into routine care: (1) patients are invited to understand and discuss plans 
for future health care; (2) patients are supported by trained nonclinicians 
in the planning process; (3) patients develop plans that are specific and 
understandable to all stakeholders; (4) plans are accessible wherever a 
patient is treated; (5) plans are updated and become more specific as a pa-
tient’s illness progresses, and (6) clinicians review and honor plans at the 
right time (Hammes et al., 2010). After 2 years of implementation, a retro-
spective analysis found that 85 percent of all adult decedents in La Crosse 
had an advance directive; 95 percent of the advance directives were in the 
patient’s medical record; and in 98 percent of the cases, instructions in the 
advance directive were consistent with care near the end of life (Hammes 
and Rooney, 1998). More recent data from La Crosse found even greater 
prevalence and accessibility of advance directives (Hammes et al., 2010). 

There are also a number of grassroots educational campaigns, such as 
the Conversation Project and Honoring Choices Minnesota®, which are 
encouraging people to have honest conversations about their preferences 
for end-of-life care with their families (Bisognano and Goodman, 2013; 
Wilson and Schettle, 2013). The Conversation Project is also collaborating 
with the Institute for Healthcare Improvement to ensure that the health 
care delivery system is well prepared to elicit and respect patient pref-
erences for end-of-life care (Bisognano and Goodman, 2013). Similarly, 
ASCO and Cancer.Net have prepared a booklet for patients and families 
about advance care planning for people with cancer (ASCO and Cancer.
Net, 2012). As mentioned previously, videos may also assist patients in 
making more informed decisions about their care options at the end of 
life. For example, Volandes et al. (2013) found that patients with advanced 
cancer who viewed a video of cardiopulmonary resuscitation (CPR) were 
less likely to opt for CPR than those who listened to a verbal description 
of CPR. 

Improving Clinician Training in End-of-Life Communication

The advanced cancer care setting presents a number of added chal-
lenges to patient-centered communication and shared decision making, 
particularly because conversations about the end of life are understand-
ably difficult for both clinicians and patients (Harrington and Smith, 
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2008; IOM, 2009a; The et al., 2000). Clinicians, concerned that patients 
will become depressed or lose hope, are often reluctant to discuss realistic 
prognostic information with patients, despite evidence that patients want 
their clinicians to be honest and truthful (IOM, 2011a; Mack and Smith, 
2012; Smith and Longo, 2012). Good communication about prognosis is 
especially important because a patient’s understanding of his or her ill-
ness is strongly linked to the treatment choices the patient makes. Patients 
with advanced cancer who understand that their disease is incurable are 
more likely to prefer symptom-directed care, while patients who over-
estimate their prognosis are more likely to receive disease-focused care 
with unclear benefit (Greer et al., 2013). The ASCO policy statement on 
advanced cancer care estimated that clinicians have realistic conversa-
tions with fewer than 40 percent of their patients with advanced cancer 
(Peppercorn et al., 2011). Clinicians often delay conversations about ad-
vance directives until there are no longer any curative or life-prolonging 
treatment options available to patients (Keating et al., 2010). One study 
found that as many as half of all non-small-cell lung cancer patients had 
not discussed hospice with any of their doctors 2 months prior to their 
deaths (Huskamp et al., 2009). 

Given the need for better communication at the end of life and the 
effectiveness of communication training programs, the committee rec-
ommends that professional educational programs for members of the 
cancer care team provide comprehensive and formal training in end-
of-life communication. These professional education programs need to 
be available both during initial training as well as for clinicians currently 
practicing. All clinicians working in oncology should be proficient at dis-
cussing these difficult issues.

Aligned with this recommendation, the IOM report Approaching Death: 
Improving Care at the End of Life (1997) recommended that educators and 
health professionals make changes to undergraduate, graduate, and con-
tinuing education programs to ensure that clinicians are well equipped to 
provide high-quality end-of-life care. The committee emphasized a num-
ber of interpersonal skills and attitudes that clinicians should develop, 
including listening to patients, families, and other members of the care 
team; conveying difficult news; understanding and managing patient and 
family responses to illness; providing information and guidance on prog-
nosis and care options; practicing shared decision making and conflict 
resolution; recognizing and understanding the clinician’s own feelings 
and anxieties about dying and death; and demonstrating empathy and 
sensitivity to religious, ethnic, and other personal characteristics.
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Emphasizing Palliative Care and Psychosocial Support 

As discussed previously, high-quality cancer care includes the provi-
sion of palliative care and psychosocial support throughout the cancer 
continuum. In addition, the committee recommends that in the setting 
of advanced cancer, the cancer care team should place a primary empha-
sis on providing cancer patients with palliative care and psychosocial 
support for end-of-life care. Palliative care can be provided by a number 
of clinicians in a variety of settings, including the outpatient setting and 
inpatient hospital units (GPC, 2013a). Given the limited supply of pal-
liative care clinicians and recognition that some palliative care tasks are 
routine aspects of care (see Chapter 4), Quill and Abernethy (2013) sug-
gested a model of care that includes primary and specialty palliative care. 
In this model, the cancer care team would provide primary palliative care, 
including basic management of pain, symptoms, depression, and anxiety, 
as well as basic discussions about prognosis, goals of treatment, suffering, 
and advance directives. If patients require more complex palliative care 
needs, the cancer care team would refer patients to palliative care spe-
cialists, who would manage refractory pain, more complex psychosocial 
needs, and conflict resolution regarding the goals or methods of treatment 
(Quill and Abernethy, 2013).

Patients with advanced cancer and their families may have a number 
of psychosocial health needs (see Table 3-5). Compared to patients with 
earlier stage disease, patients with advanced cancer may have different 
needs, such as greater concern about religion and spirituality, as well 
as coping with existential suffering (Balboni et al., 2007; IOM, 2004b; 
Kissane, 2012). They are also more likely to experience distress. Estimates 
suggest that one-third to one-half of patients with cancer experience con-
siderable distress, and those who are diagnosed with cancers associated 
with poorer prognoses experience greater distress (Zabora et al., 2001). 
Family caregivers also report considerable distress that may interfere with 
their ability to provide emotional or logistical support and exacerbate 
patients’ emotional distress (Braun et al., 2007; IOM, 2008a; Siegel et al., 
1996). Thus, in the advanced cancer setting, it is especially important for 
the cancer care team to identify the psychosocial health needs of patients 
and their families, and to develop a care plan that addresses these needs. 

Providing Timely Referral to Hospice Care 

Hospice care is a form of palliative care and occurs at the end of life. 
It is defined by the National Quality Forum as “a service delivery system 
that provides palliative care for patients who have a limited life expec-
tancy and require comprehensive biomedical, psychosocial, and spiritual 
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support as they enter the terminal stage of an illness or condition. It also 
supports family members coping with the complex consequences of ill-
ness, disability, and aging as death nears. Hospice care further addresses 
the bereavement needs of the family following the death of the patient” 
(NQF, 2006, p. 3). The Medicare hospice benefit is available for patients 
who have 6 months or less to live (prognosis must be agreed upon by two 
physicians) and who agree to forgo Medicare-covered benefits to treat 
their terminal illness (Medicare will still pay for covered benefits for any 
health problems that are not related to the terminal illness) (CMS, 2013a). 
Hospice care is often provided to patients in their homes, but it can also 
be delivered in freestanding hospice facilities, hospitals, nursing homes, 
and other long-term care facilities (GPC, 2013b).

The benefits of hospice care have been well documented in terms of 
improved quality of life, reductions in symptom distress, better outcomes 
for family caregivers, and patient and family satisfaction with care (Black 
et al., 2011; Shepperd et al., 2011; Teno et al., 2004; Wright et al., 2010). 
Unfortunately, these services are often underutilized by patients and their 
cancer care teams. In 2011, the median length of hospice care for patients 
in the United States was only 19.1 days and the average length of hospice 
care for patients was 69.1 days (NHPCO, 2012). More than one-third of 
patients with hospice care had a length of stay less than 7 days (NHPCO, 
2012). Because access to hospice care improves the quality of cancer 
care, the committee recommends that the cancer care team provide 
cancer patients with timely referral to hospice care for end-of-life care.

Not all patients will opt for hospice care (Goodman, 2012; Matsuyama 
et al., 2006). The majority of patients with advanced cancer, however, 
would likely choose to transition to hospice care if a clinician or knowl-
edgeable person had an honest conversation with them about their prog-
nosis at the end of life. However, patients with advanced cancer are often 
treated aggressively near the end of their lives (Earle et al., 2004; Morden 
et al., 2012). In an analysis of Medicare claims data, more than 15 percent 
of cancer patients who received chemotherapy were treated within 2 
weeks of their deaths (Earle et al., 2004). 

Several studies have found that when a physician discusses a prog-
nosis and end-of-life care preferences with the patient, that patient is less 
likely to want aggressive measures; for example, they are three times more 
likely to complete “do not resuscitate” forms and twice as likely to choose 
hospice care than are patients who do not have this discussion (Mack et 
al., 2012b; Wright et al., 2008). In a randomized clinical trial, Casarett and 
colleagues (2005) conducted structured interviews with nursing home 
residents to identify residents whose goals for care, treatment prefer-
ences, and palliative care needs indicated that hospice care would be the 
preferred course. They then notified these residents’ physicians and asked 
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them to authorize a hospice informational visit. The result of this inter-
vention was a 20-fold increase in the number of patients choosing hospice 
care. Similarly, at the Ireland Cancer Center in Cleveland, all patients 
with advanced lung cancer met with a chaplain, a social worker, and an 
advanced practice nurse from a nearby hospice facility to discuss their 
care needs and goals. These conversations increased hospice use from 13 
percent to 80 percent and the length of stay in hospice from an average 
of 10 to 44 days (Ford Pitorak et al., 2003). Thus, it is important that these 
services be discussed with and be accessible to patients.

Advancing New Payment Models

The current fee-for-service reimbursement system can impede high-
quality communication and care for patients with advanced cancer. The 
ASCO statement on advanced cancer highlights time as a major bar-
rier to clinicians’ provision of high-quality advanced cancer care, noting 
that discussions of prognosis, treatment options, and the patient’s goals 
and preferences require substantially more time than a standard follow-
up visit (Peppercorn et al., 2011). Thus, ASCO recommends that payers 
reimburse clinicians for care planning to support the time and effort 
required to provide individualized care for individuals with advanced 
cancer (Peppercorn et al., 2011). The committee endorses this concept 
and recommends that CMS and other payers design, implement, and 
evaluate innovative payment models that incentivize the cancer care 
team to counsel their patients about advance care planning. As dis-
cussed previously, new models of payment may better support clinicians 
for having these important conversations compared to fee-for-service 
reimbursement.

 In addition, insurance policies that prevent the dual use of hospice 
services and active treatment are a challenge to clinicians’ delivery of 
hospice care. Patients who use the Medicare hospice benefit must agree to 
forgo disease-directed treatment (MedPAC, 2012). The Medicare Payment 
Advisory Commission (MedPAC) has said that shorter hospice stays are 
not the result of benefit design but, rather, reluctance among clinicians, 
patients, and families to recognize that a patient’s condition is incurable 
and clinicians’ financial incentives to continue to treat a patient with 
active therapy (MedPAC, 2009). A number of stakeholders in oncology 
have suggested, however, that the requirement to forgo anti-cancer treat-
ment when entering hospice care is problematic for patients with cancer 
(Harrington and Smith, 2008; Peppercorn et al., 2011). The ASCO state-
ment on advanced cancer recommended that pilot programs evaluate the 
potential for providing concurrent anti-cancer treatment with hospice care 
(Peppercorn et al., 2011). 
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The committee recommends that in the setting of advanced cancer, 
CMS and other payers design, implement, and evaluate innovative 
payment models that incentivize the cancer care team to provide cancer 
patients with timely referral to hospice care for end-of-life care. A num-
ber of innovative palliative and hospice care models can inform payers 
in implementing this recommendation (see Table 3-6). In addition, the 
ACA directed the Secretary of HHS to establish a demonstration program 
that evaluates whether hospice care provided concurrently with disease-

TABLE 3-6  Examples of Hospice Care Models
Program Description

Aetna’s Compassionate Care 
Program 

A care management program involving nurses 
trained in managing the care of terminally ill 
patients. Care managers identify patients’ needs 
through a comprehensive assessment and through 
consults with the patient, family, and clinicians 
involved with the patient’s care. Care managers 
provide patients and their families with education, 
support, and assistance with pain medications, 
psychosocial needs, and advance directives. An 
“enhanced hospice access” arm of this program 
has expanded patients’ access to hospice care by 
changing the definition of terminal illness to 12 
months of life expectancy and allowing patients 
to access both hospice benefits and disease-
directed therapy simultaneously. In this program, 
hospice election has been associated with patient 
satisfaction and a decrease in the use of acute care, 
intensive care, and emergency services. In the 
commercially insured population, patients’ hospice 
election has resulted in a net medical cost decrease 
of approximately 22 percent.

Sutter’s Advanced Illness 
Management (AIM) Program

The AIM program is an integrated system of 
care for individuals with advanced disease that 
provides home-based transitional and palliative 
care services. The AIM program provides patients 
and families with counseling with the goal of 
increasing hospice use and decreasing the use of 
unwanted acute care. Preliminary data suggest 
that AIM improves patient, family, and clinician 
satisfaction with care and increases use of hospice. 
AIM is associated with decreased hospitalizations 
and an average savings of $2,000 per patient a 
month. 

SOURCES: Aetna, 2013; Krakauer et al., 2009; Meyer, 2011.
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directed care improves patient care, quality of life, and cost-effectiveness 
for Medicare beneficiaries. CMS has not yet initiated the demonstration 
project (Rau, 2013). Chapter 8 discusses different payment models that 
may offer improved care for patients with advanced cancer, including 
patient-centered medical homes, ACOs, and bundled payments.

Summary and Recommendations

Patients are at the center of the committee’s conceptual framework 
(see Figure S-2), which conveys the most important goal of a high-quality 
cancer care delivery system: meeting the needs of patients with cancer 
and their families. Such a system should support all patients in making 
informed medical decisions that are consistent with their needs, values, 
and preferences. In the current system, information to help patients un-
derstand their cancer prognoses, treatment benefits and harms, palliative 
care, psychosocial support, and costs of care is often unavailable or not 
regularly communicated. Additionally, patient-clinician communication 
and shared decision making is often less than optimal, impeding the de-
livery of patient-centered, high-quality cancer care. For example, several 
recent studies found that approximately 65 to 80 percent of cancer patients 
with poor prognoses incorrectly believed their treatments could result in 
a cure. 

Recommendation 1: Engaged Patients 

Goal: The cancer care team should provide patients and their fami-
lies with understandable information on cancer prognosis, treat-
ment benefits and harms, palliative care, psychosocial support, and 
estimates of the total and out-of-pocket costs of cancer care. 

To accomplish this:

•	 �The National Cancer Institute, the Centers for Medicare & Med-
icaid Services, the Patient-Centered Outcomes Research Insti-
tute, as well as patient advocacy organizations, professional 
organizations, and other public and private stakeholders should 
improve the development of this information and decision aids 
and make them available through print, electronic, and social 
media. 

•	 �Professional educational programs for members of the cancer 
care team should provide comprehensive and formal training 
in communication.
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•	 �The cancer care team should communicate and personalize this 
information for their patients at key decision points along the 
continuum of cancer care, using decision aids when available.

•	 �The cancer care team should collaborate with their patients to 
develop a care plan that reflects their patients’ needs, values, 
and preferences, and considers palliative care needs and psy-
chosocial support across the cancer care continuum.

•	 �The Centers for Medicare & Medicaid Services and other payers 
should design, implement, and evaluate innovative payment 
models that incentivize the cancer care team to discuss this in-
formation with their patients and document their discussions 
in each patient’s care plan. 

Patients with advanced cancer face specific communication and 
decision-making needs. Clinicians should discuss these patients’ options, 
such as implementing advance care plans, emphasizing palliative care, 
and psychosocial support, and maximizing quality of life by providing 
timely use of hospice care. These difficult conversations do not occur as 
frequently or as timely as they should, resulting in care that may not be 
aligned with patient preferences. 

Recommendation 2: Engaged Patients 

Goal: In the setting of advanced cancer, the cancer care team should 
provide patients with end-of-life care consistent with their needs, 
values, and preferences. 

To accomplish this:

•	 �Professional educational programs for members of the cancer 
care team should provide comprehensive and formal training 
in end-of-life communication.

•	 �The cancer care team should revisit and implement their pa-
tients’ advance care plans.

•	 �The cancer care team should place a primary emphasis on pro-
viding cancer patients with palliative care, psychosocial sup-
port, and timely referral to hospice care for end-of-life care.

•	 �The Centers for Medicare & Medicaid Services and other payers 
should design, implement, and evaluate innovative payment 
models that incentivize the cancer care team to counsel their 
patients about advance care planning and timely referral to 
hospice care for end-of-life care.
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4 

The Workforce Caring for 
Patients with Cancer

A diverse team of professionals provides cancer care, reflecting the 
complexity of the disease, its treatments, and survivorship care 
(C-Change, 2013). The cancer care team includes those with spe-

cialized training in oncology, such as oncologists and oncology nurses, 
other specialists and primary care clinicians, as well as family caregiv-
ers and direct care workers. Patients, at the center of the committee’s 
conceptual framework, are encircled by the cancer care workforce (see 
Figure S-2), depicting the idea that high-quality cancer care depends on 
the workforce providing competent, trusted interprofessional care that is 
aligned with the patients’ needs, values, and preferences. To achieve this 
standard, the workforce must include adequate numbers of health care 
clinicians with training in oncology. The members of interprofessional 
cancer care teams must be coordinated with each other and with the pa-
tients’ other care teams (e.g., primary care/geriatrics care teams or other 
specialty care teams). Additionally, the workforce must have the skills 
necessary to implement the committee’s conceptual framework for a high-
quality cancer care system. The focus on the workforce caring for patients 
with cancer is consistent with the Institute of Medicine’s (IOM’s) 1999 
report on the quality of cancer care, which recognized the importance of 
cancer care being delivered by coordinated, experienced professionals 
(IOM and NRC, 1999). 

Current practice falls far short of this standard. Workforce shortages 
among many of the professionals involved in providing cancer care are 
projected to worsen in the near future, and the educational system lacks 
the capacity to quickly train new members of the workforce (IOM, 2009b). 
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Care is often uncoordinated among the various clinicians and care teams, 
leaving patients to navigate a fragmented cancer care delivery system. 
Caregivers are also expected to assume a significant amount of medical 
tasks without any training or support (Reinhard and Levine, 2012). 

At the same time, shifting demographics are placing new demands 
on this delivery system, with the incidence of cancer increasing due to 
the aging population and cancer survivors living longer (see Chapter 2). 
Medical advances, such as new chemotherapy regimens that involve less 
toxic, but more frequent administration, are increasing the volume of can-
cer care (IOM, 2009b). In addition, the Patient Protection and Affordable 
Care Act (ACA)1 is expected to expand health insurance coverage to an 
estimated 25 million previously uninsured persons, many of whom are 
likely to require cancer care at some point during their lifetimes (CBO, 
2013). A number of studies show that the quality of care is detrimentally 
impacted by workforce shortages (AHRQ, 2004; Aiken et al., 2010; Blegen 
et al., 2011; Needleman et al., 2011). Patients can experience delays in di-
agnosis and treatment, longer wait times to see a clinician, less frequent 
interaction with clinical and supportive services, delays in the evalua-
tion and management of symptoms, worsening health disparities, and 
decreased clinical trial enrollment. 

This chapter assesses the capacity and competence of the workforce 
to meet the growing need for high-quality cancer care. The first section 
provides a review of the cancer care team members, including estimates of 
workforce supply and demand. The next section focuses on strategies for 
ensuring the quantity and quality of the clinicians on cancer care teams, 
including the recruitment and retention of clinicians, the importance of 
team-based cancer care, training the workforce, and telemedicine. The 
chapter concludes with a discussion of the role of family caregivers and 
direct care workers in providing cancer care. The committee relied heav-
ily on the IOM’s previous research on the health care workforce to derive 
the evidence base for this chapter, including the National Cancer Policy 
Forum’s workshop summary on Ensuring Quality Cancer Care Through 
the Oncology Workforce (2009b) and recent consensus studies addressing 
the geriatric, nursing, and mental health workforces (IOM, 2008b, 2011a, 
2012c). The committee identifies two recommendations to strengthen the 
workforce that cares for patients with cancer.

1 Patient Protection and Affordable Care Act, Public Law 111-148, 111th Congress (March 
23, 2010).
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Defining the Workforce Caring 
for Patients with Cancer

High-quality cancer care is provided by a diverse team of profes-
sionals. This portion of the chapter reviews many of the clinicians who 
comprise the cancer care team: physicians, nurses, advanced practice reg-
istered nurses, physician assistants, palliative care specialists, clinicians 
providing psychosocial support, spiritual workers, rehabilitation clini-
cians, pharmacists, and, for care at the end-of-life, hospice clinicians. Each 
section describes the general role of the profession in cancer care and the 
projected workforce supply and demand. Many other professionals are 
also involved in cancer care teams, such as laboratory personnel, public 
health workers, and cancer registrars. Annex 4-1 provides a detailed list 
of professionals involved in cancer care, their general roles on the cancer 
care team, and an overview of available information about the workforce.

In general, data suggest that the growth in the absolute number of 
older adults is likely to result in a greater total volume of patients with 
cancer and a greater need for services than our current workforce can pro-
vide. As noted in previous IOM reports, however, it can be challenging to 
accurately translate data on illness prevalence into estimates of workforce 
supply and demand (IOM, 2005, 2008b, 2012c). Data on health care pro-
fessions are not routinely or systematically collected across the multiple 
disciplines involved in cancer care, giving an incomplete picture of the 
current workforce. Several provisions of the ACA may improve available 
information on the workforce, including the National Center for Health 
Workforce Analysis and National Health Care Workforce Commission, 
but it is unclear whether funding will continue for these activities (see 
Annex 2-1). In addition, many factors can lead to forecasting errors, such 
as changes in utilization patterns of medical technologies, changes in the 
organization of care, and changes in patient demands. 

Physicians

Several recent studies estimate that the physician workforce lacks the 
capacity to meet the future demand for health care services. The Associa-
tion of American Medical Colleges (AAMC) estimated that the United 
States will have a shortage of 90,000 physicians in the next 10 years due to 
the aging and growing population (AAMC, 2011b). Sargen and colleagues 
(2011) projected further into the future, calculating a current physician 
shortage of around 8 percent, which could rise to more than 20 percent 
by 2025 if the rate of medical residents being trained does not increase. 
The escalating amount of time physicians are devoting to documentation, 
compliance, and other indirect patient care services could further increase 
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demand for physician services by an additional 10 to 15 percent during 
the same time period. 

A major driver of the physician shortage is the aging workforce. Cur-
rently, 40 percent of practicing physicians are older than 55 and roughly 
one-third of physicians are expected to retire over the next 10 years 
(AAMC, 2011b, 2013). These physicians are being replaced by a younger 
generation of physicians who more often prefer to work part time or in 
specialties that have less demanding on-call responsibilities (Hauer et 
al., 2008). A study by Staiger and colleagues found that the mean hours 
worked by physicians decreased by more than 7 percent between 1996 
and 2008, with the largest decrease in hours worked among physicians 
younger than 45 years (Staiger et al., 2010).

The distribution of physicians across urban and rural areas may also 
contribute to the physician shortage. For example, only 11 percent of the 
300,000 primary care physicians practicing in the United States are located 
in rural areas (UnitedHealth, 2011). Specialists are also more concentrated 
in urban areas than in rural areas. Thus, patients in rural areas have less 
access to medical services, including oncology, and often have to drive 
long distances to receive health care services. 

The medical education system is unlikely to keep pace with the rising 
demand for physician services. Although medical school enrollment has 
increased by 30 percent over the previous 5 years (AHR, 2012b), the fed-
eral government has not substantially increased the number of residency 
slots that it supports to train newly graduated medical students. This is 
problematic because Medicare is the largest payer of Graduate Medical 
Education (GME) (Health Affairs, 2012). The Balanced Budget Act of 1997 
froze the number of resident slots and fellowships funded by Medicare 
without regard to whether the number of physicians generated would 
meet future demands for health care services (AAMC, 2011b). Recent pro-
posals to reduce the federal debt have included further cuts to Medicare’s 
GME support. An ongoing IOM consensus study is examining this issue 
in more detail and will be proposing solutions to GME’s governance and 
financing (IOM, 2012b).

These general trends in the physician workforce have a substantial 
impact on the physicians and specialists who provide care for cancer 
patients, such as oncologists, primary care physicians, and geriatricians. 
These clinicians are the focus of the remainder of this section. 

Physicians Providing Cancer Care 

There are numerous types of physicians who provide cancer care, 
including surgical oncologists who operate, radiation oncologists who 
treat with radiation, and medical oncologists who provide systemic treat-
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ments. There are also a limited number of geriatric oncologists who pri-
marily conduct academic research on caring for older adults with cancer 
(Bennett et al., 2010). Additionally, many cancer patients are treated by 
other types of physicians, such as urologists for prostate cancer, pulmon-
ologists for early-stage lung cancer, dermatologists for early-stage mela-
noma, and gastroenterologists for early-stage colon cancer. This section 
focuses on medical oncologists because they are the primary physicians 
involved in cancer care, and their workforce has been studied extensively 
by the American Society of Clinical Oncology (ASCO). Less information 
is available about other physician workforces who provide cancer care. 
The American Society for Radiation Oncology, however, is currently con-
ducting a survey of the radiation oncology workforce in order to assess 
the profession’s supply, education, and employment situation (ASTRO, 
2012b). 

In order to become board certified in medical oncology, physicians 
must complete a 3-year residency program in internal medicine followed 
by an oncology fellowship (at least 2 clinical years of training, often with 
additional time for research). Few medical oncology fellowship programs 
currently have plans to increase the number of training slots, which limits 
the size of the workforce (AAMC, 2007; Erikson et al., 2007). Training new 
medical oncologists is expensive and there is little financial support avail-
able from the government to expand these programs. 

In addition, merely increasing the size of existing oncology fellow-
ship programs would not solve the workforce problem. The size of the 
oncology workforce is constrained by the pipeline of residents. Medical 
oncologists must first complete a residency in internal medicine, but the 
number of students undergoing training in internal medicine has in-
creased only marginally in recent years. There is also a growing number 
of subspecialties available to internal medicine interns (Salsberg et al., 
2008), and medical oncology fellowship programs must compete against 
interventional subspecialties, such as cardiology and pulmonology, for 
this limited supply of internal medicine residents. Moreover, many medi-
cal students are opting for specialties that do not require a residency in 
internal medicine, such as dermatology, orthopedic surgery, or radiology, 
as well as radiation oncology and surgical oncology. 

A study commissioned by ASCO predicts that the demand for medi-
cal oncologists will increase dramatically between now and 2020 due to 
a 48 percent increase in cancer incidence and an 81 percent increase in 
people living with or surviving cancer (AAMC, 2007; Erikson et al., 2007). 
During this same time period, the supply of oncologists is predicted to 
increase only 14 percent. The study found that more than half of currently 
practicing medical oncologists are age 50 or older and will reach retire-
ment age by 2020. Medical oncologists younger than 45 are also working 
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fewer hours on average than those ages 45 to 64, exacerbating the problem 
of an aging workforce. Based on these trends, the study concluded that 
there will be a shortage of 2,500 to 4,080 medical oncologists by 2020. It is 
likely that the other professionals involved in providing cancer care will 
also face similar imbalances between the workforce supply and demand. 

Primary Care Physicians

Primary care physicians are generalists who provide comprehensive 
and continuous care to patients regardless of the diagnosis, the organ sys-
tem involved, or the origin of the medical problem (biological, behavioral, 
or social) (AAFP, 2012). Box 4-1 describes the diverse roles that primary 
care clinicians play in caring for patients with cancer.

In 2007, there were more than 200,000 general internal medicine and 
family medicine physicians in the United States, the principal primary 
care medical specialties (AAMC, 2008). This number has been increasing 
steadily over the past several years because more medical students have 
been matching into primary care residencies (AAMC, 2011a). However, 
a number of factors may limit the long-term supply of primary care 
physicians. 

In a survey of fourth-year medical students, only 2 percent of the 
respondents planned a career in internal medicine without specialization 
(Hauer et al., 2008). The respondents identified a number of concerns 
about careers in general internal medicine, including inadequate admin-
istrative and technical support to deal with the paperwork demands, the 
complexity of caring for older adults and chronically ill patients, and 
preferences for work schedules that provide fewer demands on time and 
more opportunities for personal satisfaction outside of work. A major 
deterrent to becoming a primary care physician is also the more than 
$135,000 median annual income gap between primary care physicians and 
subspecialists, a difference of $3.5 million in expected income over a life-
time (RGC, 2010). These factors have likely contributed to approximately 
20 percent of primary care physicians departing from general internal 
medicine within a decade of becoming certified to practice, with many 
leaving to work in another medical field (Lipner et al., 2006). 

It may be possible to offset the need for additional primary care phy-
sicians by diverting some patients to nonphysician professionals, such as 
advanced practice registered nurses and physician assistants (discussed 
below in the sections on advanced practice registered nurses and physi-
cian assistants), and using patient-clinician electronic communication (see 
discussion in Chapter 6) (Green et al., 2012; Kuo et al., 2013). 
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BOX 4-1 
The Roles of Primary Care Clinicians in 

Caring for Patients with Cancer

Primary care clinicians fulfill a diverse set of roles in cancer care. They are 
often the first clinicians that patients see when they have signs or symptoms of 
cancer and are the most likely to screen their patients for cancer. Thus, they are 
usually the ones diagnosing cancer and providing patients with referrals to oncolo-
gists or other specialists for treatment. 

During active cancer treatment, primary care clinicians provide patients with 
ongoing health promotion, disease prevention, health maintenance, counseling, 
education, and diagnosis and treatment of other acute and chronic illnesses. This 
is especially important in older adults with cancer who tend to require treatment 
for other chronic conditions, such as high-blood pressure and diabetes (Unroe 
and Cohen, 2012).

It is important for the cancer care team to effectively coordinate with a patient’s 
primary care clinicians during the acute cancer treatment phase. Primary care cli-
nicians often have known their patients longer than the cancer care team and are 
more likely to be familiar with their patients’ needs, values, and preferences. It is 
also important that primary care clinicians be informed about their patients’ cancer 
treatments. They often provide continuous treatment for their patients’ concurrent 
illnesses and conditions, which may need to be adjusted or monitored differently 
during cancer treatment, as well as survivorship care and cancer surveillance after 
their acute cancer treatment is complete. Primary care clinicians can also play a 
role during active treatment in establishing advance directives and coordinating 
with family caregivers and direct care workers (IOM, 2011b; Klabunde et al., 2009). 

Cohen (2009) has described the ideal relationship between the primary care 
team and the cancer team as “shared care,” where both care teams are involved 
in a patient’s care during the entire continuum of the disease, but have a bigger or 
smaller role at a given time depending on the needs of the patient and the disease 
status. In a survey by Del Giudice and colleagues, primary care clinicians reported 
that they are interested in being involved in their patients’ cancer care, especially 
if they have a long-term relationship with the particular patient, but often feel they 
lack the preparation and knowledge to do so effectively (Del Giudice et al., 2009). 
A more recent survey by Potosky and colleagues (2011) found that primary care 
clinicians differ significantly from oncologists in their knowledge, attitudes, and 
practices related to follow-up care for breast and colon cancer. Cancer care plans 
which summarize a patient’s needs, treatment information, and follow-up care, are 
tools to aid primary care clinicians in coordinating with the cancer care team and 
providing complementary health care services to their patients (see discussion on 
care plans in Chapter 3) (IOM, 2005, 2011b).
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Geriatricians

Geriatricians are primary care physicians trained to meet the unique 
health care needs of older adults. Currently, the number of geriatricians 
does not adequately meet the health care needs of the older adult popu-
lation, and the situation is growing worse (IOM, 2008b). There are over 
9,000 certified geriatricians (ABIM, 2012). In 2011, there was 1 geriatrician 
for every 2,620 Americans 75 years or older. By 2030 that ratio is expected 
to drop to 1 geriatrician for every 3,798 Americans 75 years or older. Many 
geriatric fellowship slots are not being filled due to lack of interest. For 
academic year 2009-2010, only 56 percent (273 out of 489) of allopathic ge-
riatric training slots were filled and only 2 out of 46 osteopathic geriatric 
medicine fellowship slots were filled (AGS, 2012). 

The recent IOM report Retooling for an Aging America: Building the 
Health Care Workforce (2008b) made a series of recommendations intended 
to improve and grow the geriatric workforce by enhancing geriatric com-
petence, increasing recruitment and retention of geriatric specialists, and 
redesigning models of care to meet the rising needs of older adults. The 
committee believes that these recommendations are important to improv-
ing the quality of cancer care in this country and efforts should be made 
to implement them. 

Nurses 

The American Nurses Association defines nursing as “the protection, 
promotion, and optimization of health and abilities, prevention of illness 
and injury, alleviation of suffering through the diagnosis and treatment 
of human response, and advocacy in the care of individuals, families, 
communities, and populations” (ANA, 2012). Nursing is a multilevel 
profession, and includes (1) licensed practical nurses who are trained 
through 12- to 18-month programs in vocational/technical schools or 
community colleges; (2) registered nurses (RNs), who must complete a 
4-year bachelor’s degree program, a 2-year associate degree program, or 
a 3-year diploma program and pass a national licensure examination; and 
(3) advanced practice registered nurses (APRNs), who have master’s or 
doctorate’s degrees in nursing and work with more independence. There 
are currently more than 3 million nurses in the United States and they 
make up the largest segment of the health care workforce (IOM, 2011a).

A number of analyses suggest that the existing nursing workforce is 
insufficient to meet the rising demand for services. The Bureau of Labor 
Statistics has predicted that nursing will be one of the fastest-growing pro-
fessions in the United States and that the country will need over 1 million 
new nurses by 2020 to fill new jobs and replace vacancies resulting from 
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retiring nurses (BLS, 2012a). Juraschek and colleagues (2012) forecasted 
the RN job shortage in all 50 states between 2009 and 2030 and assigned 
letter grades based on the projected RN job shortage ratio. The number 
of states receiving a grade of “D” or “F” for their RN job shortage ratio is 
projected to increase from 5 in 2009 to 30 by 2030. This translates into a 
deficit of almost 1 million RNs by 2030. 

Buerhaus and colleagues published several studies showing that peo-
ple who have turned to nursing in response to the recent economic down-
turn have eliminated the current nursing shortage (Buerhaus et al., 2009; 
Staiger et al., 2012). Older nurses are delaying retirement or returning to 
the workforce and part-time nurses are becoming full-time employees in 
response to their own and their spouses’ employment insecurity. In addi-
tion, the number of RNs has grown faster than predicted (Auerbach et al., 
2011). Between 2002 and 2009, the number of full-time RNs between the 
ages of 23 and 26 increased by 62 percent. Nonetheless, Buerhaus and col-
leagues cautioned that these trends may not continue and that a number 
of factors suggest there will be nursing shortages in the future (Buerhaus 
et al., 2009; Staiger et al., 2012). 

The workforce is rapidly aging, with an increasing number of baby 
boomers nearing retirement. There has also been a decline in RN earn-
ings relative to other career options. Nurses express more dissatisfaction 
with their jobs than do people in other professions, and the changing 
demographics in the United States have led to an older and less healthy 
population, which discourages younger generations from entering nurs-
ing (AHR, 2012a). In a survey of the current RN workforce conducted 
by AMN Healthcare, almost one-third of the nurses reported planning 
to make career changes in the next 1 to 3 years (AMN Healthcare, 2012). 
Only 56 percent of respondents said that if they were starting out today 
they would choose nursing as their career. 

The shortage of nursing faculty is compounding the shortage of 
nurses. A recent IOM study recommended that the nursing workforce in-
crease the number of nurses with a baccalaureate degree from 50 percent 
to 80 percent of the workforce and double the number of nurses with a 
doctorate by 2020 (IOM, 2011a). However, nursing schools lack the capac-
ity to train this workforce. A 2007 survey by the American Association of 
Colleges of Nursing (AACN) found that 85 percent of nursing schools 
have faculty vacancies or need more faculty members but lack the budget 
to pay their salaries (AACN, 2012b). In 2011, more than 75,000 qualified 
nursing applicants were not accepted into a nursing program due primar-
ily to a shortage of faculty and resource constraints (AACN, 2012a). 

One of the major factors contributing to the faculty shortage is the 
requirement for faculty to hold Ph.D.s (Berlin and Sechrist, 2002). In 
2007, enrollment in nursing Ph.D. programs was up less than 1 percent 
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from previous years despite the demand for nurses with this qualification 
(AACN, 2008). A major deterrent to nurses becoming faculty is the fact 
that advanced practice registered nurses earn significantly higher salaries 
if they work in clinical positions than if they work in academic positions. 
The aging workforce is also a factor. Nursing faculty tend to retire earlier 
than other medical professions, with an average retirement age of 62.5 
years (Berlin and Sechrist, 2002). The average age of doctorate-level fac-
ulty in nursing is currently 60.5 years for professors (AACN, 2011). 

This nursing shortage means that there is likely to be an insufficient 
number of nurses knowledgeable in oncology and able to meet the needs 
of the growing number of patients with cancer and cancer survivors. Gen-
eral nursing programs cover a limited amount of information about oncol-
ogy, and the number of nursing schools with a specialty in oncology has 
been drastically reduced in recent years (Ferrell et al., 2003; IOM, 2005). 
Out of the more than 1 million registered nurses with a certification in a 
clinical specialty, only 1.2 percent are certified in oncology (HRSA, 2010). 

Advanced Practice Registered Nurses

APRNs are nurses who have completed graduate-level education 
and have national certification and licensure from a state board. Nurses 
meeting this requirement include certified registered nurse anesthetists, 
certified nurse-midwives, clinical nurse specialists, certified nurse practi-
tioners, and individuals who hold a doctorate of nursing practice (DNP). 
APRNs are credentialed to practice in a specific patient population (e.g., 
family/individual across lifespan, adult-gerontology, neonatal, pediat-
rics, women’s health/gender, or psychiatric–mental health), and their 
credentials allow them to work independently or in collaboration with a 
physician (NCBSN, 2010, 2012). 

In most states, APRNs can diagnose disease, order tests, refer pa-
tients to specialists, and prescribe medication without physician oversight 
(Christian et al., 2007). As a result, they often serve as patients’ primary 
care clinicians and develop long-term relationships with their patients. 
(See Box 4-1 for a description of the role of primary care clinicians in 
cancer care.) The inclusion of APRNs on care teams has been shown to 
improve the quality of care that health care delivery organizations pro-
vide to patients, especially when they are involved in patients’ transitions 
between care settings (Naylor and Keating, 2008; Naylor et al., 1994, 1999, 
2004, 2005, 2009, 2011). 

APRNs wishing to become certified in oncology can go through one 
of the Oncology Nursing Certification Corporation’s three advanced on-
cology nursing certification programs: (1) Advanced Oncology Certified 
Nurse Practitioner, (2) Advanced Oncology Certified Clinical Nurse Spe-
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cialist, or (3) Advanced Oncology Certified Nurse (ONCC, 2012). In 2008, 
there were approximately 250,000 APRNs and 2.6 percent were certified in 
oncology (HRSA, 2010). The DNP was launched in 2008, and as of April 
2013, there were 217 DNP programs with 97 additional programs in the 
planning stages (AACN, 2013). DNPs play an important role in collabora-
tive cancer care teams, specifically because of their training as agents of 
system change and their focus on quality as clinical leaders (Bajorin and 
Hanley, 2011). 

Physician Assistants 

Physician assistants (PAs) are medically trained and licensed profes-
sionals who practice medicine as part of a care team. They perform duties 
under the supervision of a physician, including providing physical exami-
nations, diagnosing and treating illnesses, ordering and interpreting lab 
tests, providing patient education, and establishing and managing care 
plans. They have prescription privileges in all 50 states and the District 
of Columbia (AAPA, 2012b). 

The American Academy of Physician Assistants projected that the 
number of PAs will increase from 75,000 in 2008 to between 137,000 and 
173,000 certified in 2020 (AAPA, 2012a). They are the second-fastest-grow-
ing profession behind nurses. PAs receive a generalist education and then 
must pass a national certification examination, which includes content 
on the diagnosis and treatment of all of the major cancers for each organ 
system. There is also one postgraduate PA residency program in oncology 
(Coniglio et al., 2011). However, the majority of PAs who work in oncol-
ogy receive on-the-job training though mentorship with their cancer care 
team (Ross et al., 2010), and they are playing an increasingly important 
role on collaborative cancer care teams (Coniglio, 2013; Coniglio et al., 
2011).

Palliative and Hospice Care Clinicians

Palliative care and hospice care are essential components of high-
quality cancer care (see discussion in Chapter 3). Palliative care is spe-
cialized medical care that provides patients with pain and symptom 
management, counseling on goals of treatment, coordination of care ser-
vices, support when ending anti-cancer therapy, and end-of-life care. It 
can be provided at any point along the continuum of cancer care, often in 
conjunction with anti-cancer therapy. Hospice care is a form of palliative 
care and is focused on maintaining the quality of life for patients with 
advanced cancers. In order to provide these services, the cancer care team 
should include clinicians with training in palliative and hospice medicine.
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Integrating palliative care and hospice care into standard cancer practice, 
however, is likely to strain the palliative and hospice workforce due to the 
increased utilization of these clinicians. 

Currently, there are 4,400 physicians specializing in palliative and 
hospice medicine. A study sponsored by the American Academy of Hos-
pice and Palliative Medicine estimated that this equates to a shortage of 
around 3,000 to 7,000 full-time physicians, or 6,000 to 18,000 part-time 
physicians (Lupu, 2010). It is unlikely that the education system will be 
able to quickly train new physicians in this field because there are only 
234 palliative and hospice medicine fellowship positions. Similarly, the 
number of nurses with this expertise may be insufficient to meet increased 
demand. There are currently 17,000 certified hospice and palliative nurses 
(NBCHPN, 2013a). Nurses with this certification must hold a registered 
nursing license, have 2 years of relevant experience, and recertify every 4 
years (NBCHPN, 2013b). 

Cancer care teams are exploring new models of integrating palliative 
care and hospice care into their practices. For example, U.S. Oncology 
embeds a palliative care clinician directly within its oncology practices 
(Alesi et al., 2011). Other oncology practices refer patients with advanced 
cancer to a palliative care specialist soon after their diagnoses (Yoong 
et al., 2013). Many academic cancer centers, such as MD Anderson and 
Memorial Sloan-Kettering, have internal pain management programs to 
which cancer care teams can refer patients (MDACC, 2013; MSKCC, 2013). 

Quill and Abernethy (2013) proposed creating a palliative care model 
that differentiates between primary palliative care (skills that all clini-
cians should have) and specialist palliative care (skills for managing more 
complex and difficult cases). For this model, the physicians and nurses 
providing cancer care would meet most of their patients’ palliative care 
needs but refer patients to a palliative care clinician for complex and re-
fractory problems. They would refer all patients to hospice clinicians for 
end-of-life care.

Clinicians Providing Psychosocial Support and Spiritual Workers

A recent IOM report concluded that attending to patients’ psychoso-
cial needs is an integral part of high-quality cancer care (IOM, 2008a). It 
is also a key consideration in developing patients’ care plans across the 
cancer care continuum (see Chapter 3). A wide range of clinicians can 
provide psychosocial support, including social workers, psychologists, 
psychiatrists, and chaplains. Because it is important that the provision of 
psychosocial support be coordinated with a patient’s biomedical health 
care (IOM, 2008a), clinicians providing psychosocial support and spiritual 
workers should be included on the cancer care team.



Copyright © National Academy of Sciences. All rights reserved.

Delivering High-Quality Cancer Care:  Charting a New Course for a System in Crisis

THE WORKFORCE CARING FOR PATIENTS WITH CANCER	 165

Social workers are one of the main professions providing psychosocial 
support to cancer patients. They assist “individuals, groups, or communi-
ties to restore or enhance their capacity for social functioning, and work 
to create societal conditions that support communities in need” (NASW, 
2013b). They help patients manage the stress of a cancer diagnosis, decide 
on a care plan, and adapt to daily life with this disease (Lauria et al., 2001). 
For older adults with cancer, they often assist with advance care planning, 
loss and grief, independent living, and lifestyle adjustments, among many 
other issues related to the aging process. They can also provide emotional 
support for individuals serving as family caregivers (NASW, 2013c). 

To practice, social workers must obtain a bachelor’s, master’s, or 
doctoral degree and be licensed to practice in the state where they work 
(BLS, 2013f). Master’s-level social workers may specialize in health care 
by meeting specific continuing education and supervised work require-
ments (NASW, 2013a) and can further specialize in oncology or gerontol-
ogy, although many social workers practice in health care settings without 
obtaining these certifications. Of the estimated 650,500 social workers 
in the United States (BLS, 2013f), 13 percent of licensed social workers 
specialize in health care (NASW, 2006). There are 1,000 oncology social 
workers and 4282 certified oncology social workers (AOSW, 2013; Blum 
et al., 2006). In a survey from 2006, 78 percent of licensed social workers 
reported working with older adults; however, only 9 percent identified 
aging as their primary field of practice (NASW, 2006). Because the social 
work workforce is significantly older than the U.S. civilian labor force, 
these numbers may decline (NASW, 2006).

Psychologists also provide psychosocial services to cancer patients, 
typically using psychotherapy and behavior modification interventions 
(APA, 2013b; BLS, 2013e). Psychologists can teach cancer patients strat-
egies for controlling their stress, grief, fear, and depression stemming 
from their disease. For example, some people lose sleep, stop exercising, 
eat unhealthily, or turn to alcohol and drugs following a diagnosis with 
cancer. Psychologists can help these patients develop better coping strate-
gies, such as relaxation exercises, meditation, self-hypnosis, imagery, and 
techniques to relieve nausea or other side effects of treatment. They can 
also help patients to communicate more effectively with the other mem-
bers of the cancer care team and help them to decide on an appropriate 
care plan. In addition, psychologists can play an important role in helping 
the families of cancer patients cope with their own stress, as well as work 
through sexual and relationship challenges (APA, 2013a; Clay, 2010).

To practice, psychologists must obtain licensure in the state where 

2  Personal communication, G. Vaitones, Board of Oncology Social Work Certification, 
March 1, 2013.
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they work (BLS, 2013e; IOM, 2008a). Licensing laws vary by state; how-
ever, most states require a doctoral degree, a 1-year internship, several 
years of work experience, and passage of the Examination for Professional 
Practice in Psychology (BLS, 2013e). Psychologists may become board cer-
tified in over 10 specialty areas, including clinical psychology, counseling 
psychology, school psychology, child psychology, clinical health psychol-
ogy, family psychology, and rehabilitation psychology (APA, 2013c; BLS, 
2013e; IOM, 2008a). However, board certification is not a requirement 
for practice and has not been obtained by the majority of psychologists 
(IOM, 2008a). 

Due to the increasing number of cancer survivors and older adults, 
the demand for psychologists is expected to grow, as is the number of 
professionals in the field (BLS, 2013e; IOM, 2008a). There were an es-
timated 174,000 psychologists in 2010, with 154,300 practicing clinical, 
counseling, or school psychology. By 2020, projections suggest there will 
be roughly 211,600 psychologists, with 188,000 practicing clinical, counsel-
ing, or school psychology (BLS, 2013e).

Psychiatrists also provide psychosocial support for cancer patients. 
According to the American Psychiatric Association, “a psychiatrist is a 
medical doctor who specializes in the diagnosis, treatment and prevention 
of mental illnesses, including substance use disorders” (American Psychi-
atric Association, 2013, p. 1). The main difference between psychiatrists 
and other clinicians providing psychosocial support is that psychiatrists 
are medically qualified to treat both the mental and the physical aspects 
of psychological disorders; thus, they can prescribe medication and other 
medical treatments (American Psychiatric Association, 2013). In cancer 
care, they often prescribe drugs to treat patients’ psychiatric disorders 
stemming from their diagnosis, including anxiety and depression. They 
can also provide cancer patients with psychotherapy, which can help 
patients to cope with their disease and reduce distress (Arehart-Treichel, 
2012; Barraclough, 1997). To practice, psychiatrists must complete a medi-
cal degree, at least 4 years of residency training, and pass written and 
oral examinations (American Psychiatric Association, 2013). There were 
roughly 24,210 psychiatrists practicing in the United States in 2012 (BLS, 
2012b).

In addition, chaplains are an important group of professionals in-
volved in meeting the psychosocial needs of cancer patients. Although 
accrediting groups often require hospitals to meet their patients’ spiritual 
needs, the role of chaplains on the cancer care team is often less prominent 
and less recognized than it should be. In one study, close to 90 percent 
of cancer patients receiving palliative radiation therapy reported that 
their spiritual needs were an important component of their psychological 
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health. More than 90 percent of cancer patients, however, said that the 
cancer care team did not ask them about those needs (Balboni et al., 2013). 
Patients whose spiritual needs are supported by the cancer care team, 
compared to patients whose spirital needs are not, have better quality of 
life, better quality of care near the end of life, with less aggressive end-
of-life care (intubation, ventilation, resuscitation), and use hospice care 
three to five times more frequently (Balboni et al., 2010). Patients whose 
spiritual needs are not supported by the cancer care team are more likely 
to receive hospice care for less than 1 week, more likely to die in an inten-
sive care unit, and generally have higher end-of-life care costs (Balboni et 
al., 2010). Because chaplains are not reimbursed, however, it is difficult to 
expand chaplaincy care services. The new models of payment discussed 
in Chapter 8 may help address this obstacle. 

Rehabilitation Clinicians 

Cancer and its treatment can lead to changes in individuals’ physical, 
cognitive, and emotional well-being. Rehabilitation clinicians, including 
physical therapists and occupational therapists, are trained to address 
these changes and help individuals with cancer maximize their quality 
of life. Physical therapists are experts in movement and function. They 
help individuals maintain and restore strength, stamina, flexibility, gross 
motor function, and mobility (Stubblefield, 2011). Occupational therapists 
are experts in modifying “activities and environments to allow individu-
als to do the things they want and need to do to maintain quality of life” 
(Longpré and Newman, 2011, p. 1). They assist individuals in tasks related 
to self-care, orthotic fabrication and fitting, home safety, and cognitive 
function (Stubblefield, 2011). 

Rehabilitation clinicians do not currently play a prominent enough 
role in cancer care (Alfano et al., 2012). Most cancer patients have limited 
access to comprehensive rehabilitation services due to limited reimburse-
ment and the dependence on referral for these services (Alfano et al., 
2012). The importance of including rehabilitation clinicians as members 
of the cancer care team, however, is increasingly being recognized in the 
cancer community (Alfano et al., 2012; Stubblefield, 2011; Stubblefield et 
al., 2012). Rehabilitation clinicians can be involved in patients’ care across 
the cancer care continuum (Stubblefield, 2011; Stubblefield et al., 2012). 
There are around 200,000 physical therapists and 100,000 occupational 
therapists in the United States (BLS, 2013b,d) and both workforces are 
rapidly increasing. To practice, individuals must obtain a graduate-level 
degree and state licensure (BLS, 2013b,d). 
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Pharmacists

Pharmacists are an integral part of the cancer care team. They are 
typically responsible for filling prescriptions, checking for potential drug-
drug and drug-disease interactions for patients using multiple medica-
tions, instructing patients on how and when to take their medication, and 
working with clinicians and insurance companies to ensure that patients 
are receiving the medication they need. To practice, pharmacists must be 
licensed by the state where they work, which usually requires a Pharm.D. 
degree and passing two licensing exams (the first tests pharmacists’ skills 
and knowledge and the second tests pharmacists’ understanding of the 
state licensing laws). Pharmacists may obtain an advanced pharmacy po-
sition, often in clinical settings. This requires completion of a 1 to 2-year 
residency program. 

There were approximately 274,900 pharmacists practicing in the 
United States in 2010. This number is expected to increase by 25 percent 
by 2020, to approximately 344,600 pharmacists (BLS, 2013c).

Ensuring the Quantity and 
Quality of the Workforce

The current workforce crisis has created an opportunity for reforming 
the cancer care delivery system. This portion of the chapter reviews the 
main strategies for ensuring that the workforce caring for patients with 
cancer has sufficient numbers of professionals to meet the demand for 
cancer care; that the team of professionals providing care is functional and 
well-coordinated; and that the workforce is prepared with the knowledge, 
skills, and experiences necessary to provide high-quality cancer care. 

Recruitment and Retention of Professionals Who Provide Cancer Care

A key aspect of ensuring that there are sufficient numbers of pro-
fessionals to care for patients with cancer is attracting individuals into 
oncology careers and retaining individuals once they choose a career 
in oncology. Many professionals who provide cancer care experience 
tremendous career satisfaction from administering care and developing 
relationships with their patients (Grunfeld et al., 2005; Shanafelt et al., 
2006). However, there are numerous challenges to improving the recruit-
ment and retention of professionals in cancer care, and many groups are 
developing strategies to overcome these challenges.

Job dissatisfaction and job-related stress are major deterrents to re-
cruiting professionals to provide cancer care. Careers in oncology require 
individuals to deal with death and grieving regularly. Oncology profes-
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sionals are particularly vulnerable to stress and career burnout due to the 
limited number of successful treatment options for many cancers and the 
difficult conversations about end-of-life decisions (IOM, 2009a; Losses, 
2006). More general systemic pressures may also lead to dissatisfaction 
with oncology jobs and high rates of job-related stress, such as a heavy 
clinical workload, seeing high numbers of patients, short patient visits, 
the increasing levels of documentation required for reimbursement, and 
unpredictable work schedules that are driven by patient needs (Shanafelt 
et al., 2006). These problems are magnified during periods of workforce 
shortages (AAHC, 2008). 

Surveys of medical oncologists confirm that professionals providing 
care to cancer patients experience significant career burnout, defined as 
emotional exhaustion and the lack of motivation to continue working in 
a given field (Allegra et al., 2005; Grunfeld et al., 2005; Kash et al., 2000; 
Ramirez et al., 1995, 1996; Shanafelt et al., 2005; Whippen and Canellos, 
1991). In addition, many professionals who work in oncology report that 
their professional responsibilities regularly interfere with their family and 
personal lives, and lead to feelings of guilt and personal dissatisfaction 
(Allegra et al., 2005; Geurts et al., 1999; Grunfeld et al., 2005; Linzer et al., 
2001; Warde et al., 1999). Similar levels of job dissatisfaction and stress are 
reported among other professionals involved in cancer care. For example, 
a 2001 survey of nurses found that hospital nurses were three to four 
times more likely than the average U.S. worker to be unhappy with their 
job and almost one-quarter of U.S. nurses reported that they were plan-
ning on leaving their jobs in the next year (Aiken et al., 2001).

Student debt also impedes the recruitment of physician-level profes-
sionals who provide cancer care. Medical school tuition has increased over 
the last two decades by 165 percent in private medical schools and by 312 
percent in public medical schools (Jolly, 2005). In a survey conducted for 
the AAMC, students who appeared to be academically qualified for medi-
cal school were asked why they had not applied. All of the respondents 
listed cost as a major factor, with African American, Hispanic, and Native 
American students identifying cost as the top deterrent (Jolly, 2005). At 
the same time, reimbursement rates for medical care have declined and 
the threat of malpractice liability has increased (AAHC, 2008). When these 
factors are weighed against the number of training years required to be-
come an oncologist or any of the other physician-specialists who provide 
cancer care, many potential recruits may choose alternate professions.

The recruitment of racial and ethnic minorities is particularly chal-
lenging. A previous IOM report recognized that increasing the proportion 
of populations underrepresented in medicine is an important mechanism 
for addressing disparities in care (IOM, 2003a). However, the clinical 
workforce is not currently representative of the general population. For 
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example, 75 percent of the physician workforce is White and just over 
12 percent is composed of African Americans, American Indians/Alaska 
Natives, and Hispanics (AAMC, 2010). Similarly small proportions of 
minorities are represented in the nursing and social work workforces 
(HRSA, 2010; NASW, 2006). 

The health care community has implemented several strategies to 
improve the recruitment of oncology and other health professionals, in-
cluding national campaigns, early exposure to health professionals, and 
loan forgiveness and scholarship programs. For example, the Johnson & 
Johnson Campaign for Nursing’s Future was a national campaign that 
emphasized the positive aspects of nursing. An evaluation of this pro-
gram showed that the campaign successfully improved nursing students’ 
attitudes about their decisions to become nurses (Donelan et al., 2005). 

Many academic cancer centers have created opportunities for students 
to gain early exposure to careers in oncology, such as providing speakers 
to schools and hosting high school and college students as interns (IOM, 
2009b). In a survey of nurses, 65 percent of respondents reported that they 
were motivated to go into nursing due to information and advice from 
practicing nurses (Buerhaus et al., 2005). 

There are also several examples of loan forgiveness and scholarship 
programs in oncology. ASCO’s Loan Repayment Program will pay off up 
to $70,000 in loans for oncologists who commit to providing cancer care 
in medically underserved regions of the United States for 2 years (ASCO, 
2009). The National Cancer Institute’s (NCI’s) Cure Program is similarly 
designed to draw underserved minority students into oncology profes-
sions by providing promising high school through junior investigator–
level individuals with funding opportunities (NCI, 2012a). The National 
Institutes of Health also has a loan-forgiveness program that will provide 
payment for up to $35,000 in loans each year for clinical researchers who 
work to meet critical health needs, including cancer care needs (NIH, 
2013). 

Retaining professionals with training in cancer care is equally im-
portant to recruiting professionals who provide cancer care. The average 
turnover rate for health care professionals changing their place of employ-
ment is around 15 to 20 percent, depending on the region of the country 
(Jenkins and Fina, 2008; Kosel and Olivo, 2002). The average turnover rate 
for nurse practitioners and PAs is more than 12 percent; for nurses, 14 per-
cent; and for physicians, around 6 percent (AACN, 2012b; AMGA, 2012). 

The first few years are the most important for retention. A study by 
PricewaterhouseCoopers found that the average annual nursing turnover 
rate in hospitals was 8 percent, but average annual turnover rate for first-
year nurses was 27 percent (PricewaterhouseCoopers, 2007). Factors that 
influence the retention of health care workers include salary, benefits, 
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work culture, potential for promotion, and flexible work schedules (IOM, 
2009b). 

Duke University Hospital is an example of an organization that has 
instituted extensive programs and policies to retain its health profes-
sionals. The hospital offers training programs and educational-assistance 
programs; orientation, coaching, and mentoring programs for new em-
ployees and emerging leaders; and flexible work arrangements. The hos-
pital’s professional development institute allows employees who work 
part time to be paid for full-time work while they go to school; as a result, 
the annual turnover rate is 12 percent overall and only around 5 percent 
for first-year hires, significantly below the average for academic hospitals 
(IOM, 2009b). 

Some health policy experts, however, are concerned that retention 
efforts like the program at Duke University may be unsustainable and 
too expensive (May et al., 2006). Thus, additional strategies for retaining 
professionals who provide cancer care may be needed. 

Team-Based Cancer Care

Team-based care is an essential component of high-quality, patient-
centered cancer care. It can be defined as “the provision of health services 
to individuals, families, and/or their communities by at least two health 
clinicians who work collaboratively with patients and their caregivers—to 
the extent preferred by each patient—to accomplish shared goals within 
and across settings to achieve coordinated, high quality care” (Mitchell et 
al., 2012, p. 5). A white paper published by the IOM recently identified a 
core set of principles common to high-functioning health care teams (see 
Box 4-2). 

Several literature reviews have found that team-based care can im-
prove health care quality and outcomes (Boult et al., 2009; IOM, 2011c; 
Naylor et al., 2010). Team-based care can also lead to better care coordina-
tion among clinicians by establishing standard practices for transmitting 
information, communicating, and providing follow-up care (NQF, 2010). 
Health information technology can be a tool for facilitating the coordina-
tion of care between team members and across care settings (see discus-
sion in Chapter 6). 

A clinician’s ability to work well in interdisciplinary teams is par-
ticularly important in cancer care because, as discussed throughout this 
chapter, cancer is a complex disease that requires the coordination of 
multiple professionals to treat and alleviate the symptoms of the disease. 
It is unlikely that merely increasing the number of oncology professionals 
will adequately address oncology workforce needs. A number of innova-
tive strategies for organizing the cancer care team and delivering care 
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have been proposed that rely more heavily on team-based care com-
pared to  traditional oncology practice, such as collaborative practice 
arrangements and in survivorship care (see Box 4-3), as well as oncology 
patient-centered medical homes and accountable care organizations (see 
discussion in Chapter 8). 

In a high-quality cancer care system, all of the professionals involved 
in a patient’s care should act as a single, coordinated care team. In prac-
tice, a patient’s care team will usually be composed of a number of smaller 
care teams that work in coordination, and an individual with cancer will 
be treated by a cancer care team and a primary care or geriatrics care team 
(see Box 4-1), as well as other specialty care teams (e.g., clinicians address-
ing a patient’s comorbidities) (see Figure 4-1). The committee identified 
as a goal that all of the members of the cancer care team coordinate 
with each other and with primary/geriatrics and specialist care teams 
to implement patients’ care plans and deliver comprehensive, efficient, 
and patient-centered care (Recommendation 3). The cancer care team 

BOX 4-2 
Principles of Team-Based Health Care

Shared goals: The team—including the patient and, when appropriate, family 
members or other support persons—works to establish shared goals that reflect 
patient and family priorities, and can be clearly articulated, understood, and sup-
ported by all team members. 

Clear roles: There are clear expectations for each team member’s functions, 
responsibilities, and accountabilities, which optimize the team’s efficiency and 
often make it possible for the team to take advantage of division of labor, thereby 
accomplishing more than the sum of its parts. 

Mutual trust: Team members earn each other’s trust, creating strong norms of 
reciprocity and greater opportunities for shared achievement. 

Effective communication: The team prioritizes and continuously refines its com-
munication skills. It has consistent channels for candid and complete communica-
tion, which are accessed and used by all team members across all settings. 

Measurable processes and outcomes: The team agrees on and implements 
reliable and timely feedback on successes and failures in both the functioning 
of the team and achievement of the team’s goals. These are used to track and 
improve performance immediately and over time.

SOURCE: Mitchell et al., 2012.
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should include all of the clinicians involved in implementing a patient’s 
care plan, including the clinicians focusing on cancer treatment and those 
providing psychosocial support and pain management (see Figure 4-2).

There are a number of obstacles to team-based care. A recent IOM re-
port concluded that the “coordination and integration of patient services 
currently are poor” (IOM, 2012a, p. 24). The sheer number of individuals 
involved in patients’ care make coordination challenging. For example, 
patients with Medicare see an average of seven physicians, including 
five specialists, split among four different practices per year (Pham et al., 
2007). The typical primary care physician coordinates with 229 other phy-
sicians in 117 different practices in a single year for his or her Medicare 
patients (Pham et al., 2009). A national survey in 2011 found that around 
one-quarter of patients reported that their clinicians failed to share impor-
tant information about test results or medical history with other clinicians 
involved in their care (Stremikis et al., 2011). Establishing effective care 
teams requires time and effort, and there are few incentives for health 
care clinicians to make this investment. Health care organizations often 
lack the experience and expertise to form clinical teams, and the “siloed” 
nature of the professionals involved in care creates cultural barriers. Ad-
ditionally, the health care infrastructure and reimbursement system are 
not set up to support team-based care (IPEC, 2011b; Mitchell et al., 2012). 

Regulatory and policy barriers prevent many of the professionals on 
cancer care teams from practicing to the full extent of their education and 
training. The IOM recognized this problem in Crossing the Quality Chasm: 
A New Health System for the 21st Century (2001), noting that achieving high-
quality care will mean modifying the regulation of health professionals, 
such as scope-of-practice acts and other workforce regulations. More 
recently, in Future of Nursing: Leading Change, Advancing Health (2011), the 
IOM found that the regulations defining scope-of-practice limitations for 
nurses often limit nurses in the types of tasks they are allowed to perform, 
for reasons unrelated to their ability, education, or training. The report 
recommended a number of steps to remove scope-of-practice barriers for 
nurses, including changing Medicare reimbursement policy to cover nurs-
ing services and encouraging state legislatures to reform scope-of-practice 
regulations to conform to model laws (IOM, 2011a). 

Policy makers, however, have made limited progress in implement-
ing these recommendations (Iglehart, 2013). Similar changes in federal 
and state laws will be necessary to enable all members of the cancer care 
team to be fully functioning, valuable team members. The reimburse-
ment system must also create incentives for engaging all members of the 
cancer care team to the full extent of their abilities (IOM, 2012a). Thus, 
the committee recommends that federal and state legislative and regu-
latory bodies eliminate reimbursement and scope-of-practice barriers 
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to team-based care. This could have the added benefit of improving job 
satisfaction among professionals involved in cancer care as well as the 
recruitment and retention of oncology professionals.

The new models of payment discussed in Chapter 8, such as bundled 
payments, accountable care organizations, and oncology patient-centered 
medical homes, may remove many of the reimbursement barriers to team-
based care. These models reward clinicians for providing high-quality of 
care at lower costs, unlike traditional fee-for-service models that incentiv-
ize the volume of services provided and reimburse certain clinicians at 

BOX 4-3 
Examples of Team-Based Cancer Care 

Collaborative Practice Arrangements

Collaborative practice arrangements address the anticipated shortfall of on-
cologists by expanding the roles of physician assistants and nurse practitioners, 
also called nonphysician practitioners. The American Society of Clinical Oncology 
(ASCO) has taken the lead in pursuing this strategy. In 2005, ASCO commis-
sioned the American Association of Medical Colleges to conduct a national survey 
of oncology practices and their use of nonphysician practitioners (n=226) (AAMC, 
2007). Half of the practices reported working with nonphysician practitioners, and 
more than two-thirds of these practices reported that using nonphysician practi-
tioners benefited their practice by improving patient care, efficiency, and physician 
satisfaction. In response to this positive feedback, ASCO initiated a pilot program 
to assess how oncologists can work most efficiently with nonphysician practitio-
ners (Towle et al., 2011). The pilot was conducted in 33 oncology practices that 
varied in terms of practice size, structure, and geography. These practices submit-
ted data to ASCO on staffing information, volume of patient visits, and expenses, 
and also completed physician, nonphysician practitioners, and patient surveys. 
The results of the pilot indicated that patients were aware when an nonphysician 
practitioner provided their clinical care, and were almost universally satisfied with 
this arrangement. Both the physicians and nonphysician practitioners were also 
highly satisfied with their collaborative practice models. Nonphysician practitioners 
were most productive in sites where they worked with all of the physicians in the 
practice, as opposed to sites where they worked exclusively with one or more 
physicians in the practice. 

Survivorship Care

Another model of team-based care in oncology is treating patients who no lon-
ger require active cancer treatment (e.g., chemotherapy, radiation) in settings out-
side of an oncologist’s office. The vast majority of visits to an oncologist’s office are 
currently for the provision of survivorship care (AAMC, 2007). However, there are 
a number of other potential sites of care for meeting patients’ survivorship needs. 
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a higher rate than others. Thus, new models of payment may reduce the 
disincentive for physicians to work together with other clinicians. In addi-
tion, several other components of the committee’s conceptual framework 
will facilitate team-based care. These include care plans, which facilitate 
coordinated care by summarizing all relevant information into a single 
location that can be shared among members of the cancer care team, 
the primary care/geriatrics care team, and other clinicians involved in a 
patient’s care (see Chapter 3). Shared electronic health records also may 

Primary care clinicians often play a significant role in their patients’ surveillance 
and ongoing survivorship care (Grunfeld et al., 2006; McCabe et al., 2013). In an 
analysis of Medicare claims data, Earle and Neville (2004) concluded that there 
is a lack of clarity around the roles of the primary care clinician and oncologist in 
survivorship care. Approximately 50 percent of cancer survivors in their study saw 
an oncologist for survivorship care and 8 percent of those saw only an oncologist; 
38 percent of survivors saw only a primary care physician; and 46 percent saw 
both an oncologist and a primary care physician. The patients who saw only a 
primary care physician were more likely to receive preventive health interventions, 
but were less likely to receive ongoing cancer surveillance. In contrast, the patients 
who only saw an oncologist were unlikely to receive preventive care, but did re-
ceive follow-up cancer care. Thus, the type of doctor that the patients visited had a 
significant impact on the type of care that they received. More recently, Snyder and 
colleagues also found that there is a need to clarify the role of primary care clini-
cians and oncologists in survivorship care. In their review of the SEER-Medicare 
database, adults with a history of cancer were most likely to receive appropriate 
survivorship care and preventive care if they saw both an oncologist and a primary 
care clinician (Snyder et al., 2008, 2009, 2011). 

In order to more effectively transition from acute cancer care to primary care, 
oncologists and primary care clinicians need to be better coordinated and the 
role of the primary care clinician in cancer survivorship care needs to be clearly 
delineated. Care should be tailored to the individual patient based on the type 
of cancer, treatment intensity, and risk of cancer-related complications. Nurse 
practitioners can help ease this transition (Oeffinger and McCabe, 2006). At the 
University of Pennsylvania, for example, the same nurse practitioners meet with 
patients throughout their cancer treatment and for the duration of a survivorship 
program. One of the goals of the survivorship program is to develop a treatment 
summary and care plan that can be used to inform the primary care clinician about 
the patients’ cancer follow-up needs (Penn Medicine, 2012). 

An alternative model of survivorship care relies on nurse practitioners to provide 
survivorship care. At Memorial-Sloan Kettering Cancer Center, nurse practitioners 
administer examinations and preventive care, evaluate and manage long-term or 
late effects of cancer and its treatment, provide cancer screening, and coordinate 
with each patient’s primary care team through disease-specific survivorship clinics 
(MSKCC, 2012). 
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Figure 4-1
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FIGURE 4-1  An illustration of a coordinated workforce.
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FIGURE 4-2  An illustration of a coordinated cancer care team. 
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make it easier for clinicians to communicate, share information, and pro-
vide coordinated care (see Chapter 6). 

Interprofessional Education

Interprofessional education is designed to teach health professionals 
how to engage in teamwork and improve individuals’ abilities to work 
in interdisciplinary environments. It occurs “when students from two or 
more professions learn about, from, and with each other to enable effec-
tive collaboration and improve health outcomes” (WHO, 2010, p. 7). The 
Pew Health Professions Commission identified working with interdisci-
plinary teams as one of the key competencies for all health professionals 
in the 21st century (PHPC, 1998). Six professional organizations formed 
the Interprofessional Education Collaboration to develop and endorse 
competencies in interdisciplinary care, including the American Associa-
tion of Colleges of Osteopathic Medicine, AAMC, AACN, the American 
Association of Colleges of Pharmacy, the American Dental Education As-
sociation, and the Association of Schools of Public Health (IPEC, 2011a). 
Interprofessional education is also consistent with the vision statement 
included in a previous IOM report on health professional education, 
which stated that “all health professionals should be educated to deliver 
patient-centered care as members of an interdisciplinary team, empha-
sizing evidence-based practice, quality improvement approaches, and 
informatics” (IOM, 2003b, p. 45). 

The majority of health professional education is currently conducted 
in silos where professional students are isolated from each other based on 
the professional degree they are pursuing. However, a growing number 
of universities are undertaking efforts to develop successful interprofes-
sional education programs (see Box 4-4 for several examples) (IOM, 2013; 
NHPF, 2011). Some universities are even establishing interprofessional 
education programs that involve the collaboration of multiple institu-
tions. For example, Hunter College, which offers coursework in nursing, 
public health, and social work, has partnered with Weill Cornell College 
of Medicine to offer a full range of interprofessional classes (JMF, 2013; 
Thibault and Schoenbaum, 2013). 

As the delivery of cancer care becomes more team based, academic 
institutions and professional societies should develop interprofessional 
education programs to train the workforce in team-based cancer care 
and promote coordination with primary/geriatrics and specialist care 
teams. These programs could be provided by academic institutions or 
by oncology, geriatric, and primary care/internal medicine professional 
societies, and should target both current and future workforces. 

Additional research is needed to identify the most effective methods 
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of aligning interprofessional education programs with health care de-
livering organizations to advance team-based cancer care (Thibault and 
Schoenbaum, 2013). Fortunately, the Health Resources and Services Ad-
ministration’s Coordinating Center for Interprofessional Education and 
Collaborative Practice is currently providing financial support for efforts 
to develop successful interprofessional educational programs (HRSA, 
2013). A number of private foundations have also pledged additional 
resources to this coordinating center (Thibault and Schoenbaum, 2013). 

It is possible that the predicted workforce shortages may persist and 
create an obstacle to high-quality cancer care, even in an environment of 
interprofessional, team-based cancer care. The National Workforce Com-
mission is charged with collecting health workforce data to predict future 
workforce needs. The committee recommends that Congress fund this 
Commission, and that the Commission take into account the aging 
population, the increasing incidence of cancer, and the complexity of 
cancer care in this planning. 

BOX 4-4 
Examples of Interprofessional Educational Programs

Rush University Medical Center’s Geriatric Integrated Team Training Program

Rush University Medical Center’s Geriatric Integrated Team Training Program 
provides interprofessional training in the care of older adults for students from 12 
different disciplines, including medicine, nursing, social work, and pharmacy. In 
this program, interprofessional classes meet weekly for 3 hours and students are 
placed in clinical settings that offer interprofessional practice opportunities. The 
program has received positive alumni feedback regarding job placements and 
subsequent team performance. 

University of Colorado’s Interprofessional Educational Program

The University of Colorado’s interprofessional educational program consists of 
two major components: (1) the Realizing Educational Advancement for Collabora-
tive Health (REACH) program and (2) the Frontier Center Project. In the REACH 
program, all health professional students participate in a longitudinal curriculum 
that integrates preclinical and clinical training, and helps students develop com-
petencies in teamwork, communication, collaborative interprofessional practice, 
quality, and safety. Hoping to “forge a new link between dentistry and medicine for 
better patient care,” the Frontier Center Project provides educational and clinical 
activities to students from a variety of disciplines. Its activities are designed to 
focus on oral health and preventive practices in primary care.
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Training the Workforce That Cares for Patients with Cancer

Training the workforce that cares for patients with cancer to ensure 
appropriate skills, knowledge, and experiences is a key component of 
ensuring the quality of cancer care. Professionals trained in oncology and 
nononcology professionals who often provide care to patients with cancer 
need distinct sets of skills. The committee identified as a goal that all 
individuals caring for patients with cancer have appropriate core com-
petencies (Recommendation 4). To achieve this, professional organiza-
tions that represent clinicians who care for patients with cancer should 
define cancer core competencies for their memberships. In addition, 
professionals caring for patients with cancer should be able to respond to 
the changing demographics in the United States. The committee strongly 
endorses the IOM’s previous recommendation that the “maintenance of 
certification for health care professionals should include demonstration of 
competence in the care of older adults as a criterion” (IOM, 2008b, p. 9).

University of Minnesota’s 1Health Program

The University of Minnesota’s 1Health Program is an interprofessional program 
that gives students an opportunity to learn from and interact with their counter-
parts from other health disciplines. This program consists of three phases: (1) 
orientation, (2) necessary skills, and (3) expertise in practice. Over the course of 
these three phases, students from a variety of disciplines meet in six moderated, 
face-to-face interprofessional groups, participate in workshops geared toward 
developing the skills necessary for interprofessional collaboration, and engage 
with community-based partners while applying the concepts of interprofessional 
collaboration. While this program is still evolving, it has already received positive 
feedback from alumni.

University of Washington’s Center for Health Science Interprofessional Edu-
cation, Research, and Practice

The University of Washington’s Center for Health Science Interprofessional 
Education, Research, and Practice provides educational opportunities for students 
to develop interprofessional skills and for faculty to be leaders and facilitators of 
interprofessional education. The goal is to integrate interprofessional educational 
content into existing core health sciences curriculum, expand student access to 
opportunities to become involved in collaborative practice, and build facilities that 
encourage formal and informal interprofessional interactions.

SOURCES: RUMC, 2012; UMN, 2013; University of Colorado, 2013a,b; UW, 2012, 2013.
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Competencies for the Members of the Cancer Care Team 

Cancer care delivery organizations should require that members of 
the cancer care team have the necessary competencies to deliver high-
quality cancer care, as demonstrated through training, certification, or 
credentials. These competencies should include all of the components of 
the committee’s conceptual framework for high-quality cancer care, such 
as

 
•	 Providing patient-centered communication in order to support 

all patients and caregivers in making informed medical decisions 
that are consistent with their needs, values, and preferences, and 
documenting these decisions in each patient’s care plan; this in-
cludes communicating about advance care planning and end-of-
life decisions (see Chapter 3)

•	 Working in interprofessional care teams and coordinating with 
other care teams (see discussion above in the section on team-
based cancer care)

•	 Demonstrating knowledge about established and evolving clini-
cal and health services research (see Chapter 5)

•	 Participating in a learning health care system for cancer and using 
advancements in information technology to improve cancer care 
delivery and health outcomes (see Chapter 6)

•	 Investigating and evaluating care practices, translating knowl-
edge gained from research into the delivery of patient care, and 
improving patient care practices (see Chapter 7)

•	 Understanding how the larger health care system influences the 
accessibility and affordability of cancer care (see Chapter 8)

Core Competencies for Nononcology Clinicians

Primary care clinicians and other medical and surgical specialists—
such as urologists, pulmonologists, dermatologists, and gynecologists, 
who have not spent years training in oncology—provide much of the 
cancer care in the United States. Facilitating the development of core 
competencies among these professionals can improve their basic skills 
and knowledge about cancer that are essential for delivering high-quality 
cancer care. For example, C-Change has started a Cancer Core Compe-
tency Initiative to develop a web-based toolkit that other organizations 
can use to create programs in cancer core competencies (C-Change, 2012). 
The tools can be applied to a wide variety of disciplines, including medi-
cine, nursing, social work, and public health, and can be used to educate 
individuals with varying levels of experience and expertise. Several pilot 
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programs have demonstrated measurable improvement in participants’ 
knowledge, skills, and attitudes after using C-Change’s toolkit (Cox et al., 
2012; Smith et al., 2009).

The potential of these programs to improve the health care work-
force’s knowledge of basic cancer care is enormous. For example, there 
are only 21,000 oncology-certified nurses. However, there are close to 3 
million RNs in this country, many of whom work with cancer patients 
and cancer survivors. If a larger proportion of these 3 million nurses had 
basic knowledge about cancer care, the health care system would be bet-
ter equipped to meet the needs of people at risk of or living with cancer 
(C-Change, 2012). It would also be beneficial if other specialists under-
stood, for example, the effects of chemotherapy on cardiac, pulmonary, 
and endocrine systems, and the interactions of treatment for cancer with 
many noncancer care treatments. Thus, the committee recommends that 
organizations responsible for accreditation, certification, and training 
of nononcology clinicians promote the development of relevant core 
competencies across the cancer care continuum. 

Training in core competencies can take place during academic train-
ing, continuing education programs, or work-site training programs. The 
relevant professional organizations representing primary care clinicians 
and other medical specialists who work in oncology should define the 
cancer core competencies for these workforces. In order to ensure that 
members of the cancer care team have core competencies in other relevant 
fields, professional organizations representing nononcology clinicians 
should reciprocate by sharing tools and information about their special-
ties with the cancer care community. 

Telemedicine in Cancer Care

Telemedicine or telehealth is “the use of electronic information and 
communications technologies to provide and support health care when 
distance separates participants” (IOM, 1996, p. 1). Increasing the use of 
telemedicine in cancer care may help to address the projected workforce 
shortages and ensure that patients with cancer have access to clinicians 
with the necessary expertise. Telemedicine’s potential to improve access 
to high-quality care is especially great for patients living in rural, vulner-
able, or underserved communities (IOM, 2012d). 

There are a number of ongoing initiatives that are exploring the po-
tential of telemedicine to improve the quality of care. The Centers for 
Medicare & Medicaid Services (CMS) Innovation Center has awarded sev-
eral grants for innovative telehealth programs targeted at Medicare- and 
Medicaid-eligible populations (CMS, 2013). For example, the University 
of New Mexico received a grant for its Extension for Community Health-
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care Outcomes (ECHO) program, which is using telemedicine to educate 
clinicians and bring expertise to rural communities (UNM, 2013). The 
Veterans Health Administration has also invested significant resources 
in adopting telehealth strategies. It currently operates the world’s largest 
telehealth program and serves more than 50,000 veterans (VHA, 2012). 

There have been a number of clinical trials, pilot programs, and other 
initiatives that utilize telehealth to improve care for patients with cancer. 
Examples include programs in the areas of managing patient risk, ad-
dressing treatment-related dermatologic toxicities, managing pain and 
depression, monitoring long-term side effects of treatment, providing 
genetic counseling, and treating patients in rural areas (Gibelli et al., 2008; 
Gordon, 2012; Hitt et al., 2013; Kroenke et al., 2010; MacDonald et al., 2010; 
Pruthi et al., 2013; Zilliacus et al., 2011). Telemedicine is also being applied 
in radiology and pathology, where images can easily be captured digitally 
and read by clinicians at off-site locations (IOM, 2012d). As discussed in 
Chapter 8, the committee recommends that CMS and other payers evalu-
ate new models of care delivery and payment for cancer care, which could 
include telemedicine. 

There are a number of obstacles to the widespread use of telemedi-
cine, however, that will need to be addressed in order for it to reach its full 
potential. One of the major obstacles is reimbursement policies. Medicare 
and Medicaid both place restrictions on telehealth coverage based on the 
patient populations, clinicians, sites of care, and services.3 For example, 
Medicare Part B only reimburses patients living in rural areas for tele-
health services.4 In addition, few states have laws requiring private health 
insurance plans to cover telehealth services. As a result, there is great 
variability in what services are reimbursable (NCSL, 2013). 

Professional licensure is another obstacle to telemedicine. As men-
tioned above, many clinicians are required to be licensed by the state 
where they practice. This limits the ability of telehealth programs to 
cross state lines. Similarly, many state medical boards require in-person 
consultations before initiating telemedicine services, further limiting the 
potential geographic reach of telemedicine programs (IOM, 2012d). 

Caregivers

Caregivers, including family caregivers and direct care workers, are 
critical members of the cancer care team. The IOM has defined family 
caregivers (also called informal caregivers) as “relatives, friends, or neigh-

3  Medicare, Medicaid, and SCHIP Benefits Improvement and Protection Act of 2000, Public 
Law 554, 106th Cong., 2nd sess. (December 21, 2000).

4  Social Security Act § 1834(m); 42 U.S.C. § 1395m(m)(4)(C). 
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bors who provide assistance related to an underlying physical or mental 
disability, but who are unpaid for those services” (IOM, 2008b, p. 247). 
Direct care workers are the primary clinicians of paid hands-on care, and 
they include nurse aides, home health aides, and personal and home care 
aides (IOM, 2008b). Both family caregivers and direct care workers are 
particularly important in cancer care because of the debilitating effect of 
the disease; the side effects associated with many of the common cancer 
treatments; the complexity of the medical decisions; and the ongoing need 
for medical treatment, home care, and surveillance. The fragmented na-
ture of the current cancer care delivery system, which requires individuals 
to take the lead in coordinating their own care, furthers the importance 
of caregivers.

Family Caregivers 

In Retooling for an Aging America: Building the Health Care Workforce, 
family caregivers were characterized as “the backbone for much of the 
care that is received by older adults in the United States” (IOM, 2008b, 
p. 241). Between 2008 and 2009, approximately 65.7 million people served 
as unpaid family caregivers, and on average, they spent approximately 
20 hours each week providing care (NAC and AARP, 2009). Live-in care-
givers often provide more intensive care and can spend around 40 hours 
per week providing care, equal to time spent in a full-time job (NAC and 
AARP, 2009). The overall burden of care is considered high for 32 percent 
of caregivers, moderate for 19 percent of caregivers, and relatively low 
for 46 percent of caregivers (NAC and AARP, 2009). Many individuals 
providing family caregiving serve in this role for an extended period of 
time, with the average length of time being 4.6 years. Thirty-one percent 
of family caregivers have provided care for 5 years or more (NAC and 
AARP, 2009). 

The demographic trends of family caregivers are similar to the trends 
in the general population. Family caregivers and their care recipients are 
now older than their counterparts were 5 years ago. The average age 
of individuals caring for adults has increased from 46.4 to 49.2 years of 
age. The average age of a person receiving help from a caregiver has also 
increased from 66.5 to 69.3 years over the past 5 years. The majority of 
caregivers are female (NAC and AARP, 2009). 

Distance caregiving, or providing care remotely, is an increasingly 
common alternative to the more familiar caregiving models where the 
care recipient and caregiver(s) live nearby or in the same household. 
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Approximately 5 to 7 million Americans act as distant caregivers,5 a sta-
tistic expected to double by 2022 (Benefield and Beck, 2007). Examples of 
common support provided by distance caregivers include ensuring the 
coordination of care, maintenance of independence, and socialization.

Serving as a family caregiver can be a rewarding experience. Al-
though few studies have examined the benefits of caregiving for the care 
provider, existing research suggests that the experience of caring for an 
individual with cancer leads to personal growth, an improved sense of 
self-worth, a deepening of the relationship with the cancer patient, the 
discovery of personal strength and mastery, and a greater appreciation for 
life and family (NCI, 2012b; Sanjo et al., 2009). Caregivers are more likely 
to report a positive experience if they receive psychological support, the 
care team validates the care they are providing, and health care profes-
sionals assist in solving any problems that arise with the care recipient 
(Haley, 2003; Kim et al., 2007).

Caregiving, however, can also have a negative impact on the quality 
of life, health, and well-being of the care provider (Girgis et al., 2013). 
Family caregivers are required to balance the competing demands of 
providing care and meeting all of their other obligations. There are seri-
ous financial repercussions of serving as a caregiver, which may include 
the burden of insurance deductibles, copayments, and uncovered services 
(e.g., transportation, home care) (NCI, 2012b). There is also the cost of tak-
ing the time to provide the needed care, such as helping with transporta-
tion for medical appointments, waiting with the patient for appointments, 
preparing for surgery and medical procedures, visiting the hospital, and 
addressing insurance issues (Glajchen, 2009; NCI, 2012b). This can lead to 
missed work, reduced wages, and disruptions in family and friendships. 

Many caregivers experience social isolation due to the lack of time 
they spend on their usual activities and relationships. Caregivers are 
also prone to neglecting their own health by not getting enough sleep 
or exercise (NCI, 2012b). In addition, caregivers are likely to experience 
distress from witnessing someone close to them suffer, with some studies 
suggesting that caregivers may experience the same level of distress as 
patients (Hodges et al., 2005; Weitzner et al., 1999). 

Direct Care Workers

Direct care work is the fastest-growing job in the United States due 
to the aging population’s need for in-home care. In 2008, there were 
approximately 3 million individuals serving as direct care workers in 

5  Distant caregivers are defined as individuals who live at least an hour from the care 
recipient. 
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the United States (Hess and Henrici, 2013). The size of this workforce 
is expected to increase by 70 percent between 2010 and 2020 (BLS, 
2013a). The workforce is predominantly female and includes many in-
dividuals who are racial or ethnic minorities. A study from the Institute 
for Women’s Policy Research estimated that immigrants make up ap-
proximately 28 percent of the workforce, with around 20 percent being 
undocumented (Hess and Henrici, 2013). There are no formal education 
requirements for most of these workers and most training takes place 
on the job (BLS, 2013a).

Serving as a direct care worker is a physically and emotionally de-
manding job that is poorly rewarded. Direct care workers have higher 
than average work-related injuries due to overexertion during the care 
of patients (BLS, 2013a; Burnham and Theodore, 2012). At the same time, 
the average hourly salary is only $9.70, or approximately $20,000 per year 
(BLS, 2013a). Many individuals work part time and do not get benefits 
(Burnham and Theodore, 2012). More than 40 percent rely on public as-
sistance programs, such as Medicaid or food stamps (Kurtz, 2013). 

A primary reason for the low salaries is that many direct care work-
ers are exempt from federal minimum wage and overtime laws, due to 
a provision in the Fair Labor Standards Act of 1974. In 2011, the Depart-
ment of Labor issued a Notice of Proposed Rulemaking to amend this 
law; however, the health care industry has blocked any changes (DOL, 
2012). A survey by the National Domestic Workers Alliance found that 
almost one-quarter of direct care workers are still paid wages less than 
those required by state minimum wage laws (Burnham and Theodore, 
2012). 

Integration with the Cancer Care Team

Caregivers may provide assistance at any point in the continuum of 
cancer care, starting with diagnosis, treatment, palliative care, survivor-
ship, through the end-of-life phases of cancer care. They may assist with 
various patient responsibilities, such as taking medication, managing 
symptoms, ensuring adherence to care plans, running errands, paying 
bills, providing emotional support, coordinating care, monitoring use 
of medical devices, and communicating with clinicians. They may also 
assist with activities of daily living including bathing, dressing, feeding, 
and toileting. In addition, many of the tasks these individuals provide 
require physical activity, such as lifting, positioning, and transferring the 
care recipient. 

To successfully provide care, these individuals may have to rely on 
an expansive set of everyday skills (e.g., planning, interpreting, decision 
making, problem solving, time management, accessing resources). They 
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must also learn new skills (e.g., negotiating with the health care system 
and providing hands-on direct care). Medical skills that many caregivers 
learn include administering intravenous infusions and injections, provid-
ing wound care, using feeding tubes, running mechanical ventilators, and 
gaining knowledge of specialty pharmacies and medications (Given, 2011; 
Reinhard and Levine, 2012). 

It is equally important that the cancer care team communicate as 
effectively with a patient’s caregivers as with the patient. In Crossing 
the Quality Chasm, the IOM committee recognized that clinicians should 
“focus on accommodating family and friends on whom patients may rely, 
involving them as appropriate in decision making, supporting them as 
caregivers, making them welcome and comfortable in the care delivery 
setting, and recognizing their needs and contributions” (IOM, 2001, p. 50). 

The cancer care team often does not know the best methods for better 
involving caregivers, but it should make an effort to incorporate caregiv-
ers in decision-making processes. Family caregivers and direct care work-
ers often have different informational needs and ways of communicating 
(e.g., technological sophistication) compared to the patient, and there are 
sometimes conflicting values and preferences between patients and fam-
ily caregivers (IOM, 2011c). Any incongruence between the patient and 
family caregiver will need to be addressed by the care team to ensure 
the quality of care and an ongoing beneficial caregiving relationship. 
Ultimately, it is the patient’s values, preferences, and needs that should 
dictate the care plan (Gillick, 2013). 

A lack of available training and support makes the task of integrating 
caregivers with the cancer care team challenging. Caregivers are regularly 
asked to perform a number of tasks for which they may feel unprepared. 
For example, a survey by Reinhard and Levine (2012) found that almost 
half of family caregivers report performing medical/nursing tasks but the 
majority reported that they had received little or no training (Reinhard 
and Levine, 2012). Similarly, many direct care workers have no more 
than a high school education and report that they could benefit from 
further training (Menne et al., 2007; Montgomery et al., 2005; Smith and 
Baughman, 2007). Instructions on how to perform basic care tasks, as well 
as education and informational resources, could improve patient care and 
reduce the stress and burden placed on caregivers. 

There are a few programs that support research, training, and pilot 
programs to increase knowledge and test approaches to assist caregivers 
(HJWF, 2013; RCIC, 2013; VA, 2013). The IOM committee on Retooling 
for an Aging America recognized a growing need in this area and rec-
ommended further education and training for both direct care workers 
and family caregivers (IOM, 2008b). More recently, Naylor (2012) recom-
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mended prioritizing research on the best methods of training family care-
givers and direct care workers to be integrated members of care teams. 
The committee echoes these findings and recommends that HHS and 
other funders support demonstration projects to train family caregivers 
and direct care workers in relevant core competencies related to caring 
for cancer patients. 

Specific areas in cancer care where additional information could be 
helpful are the disease trajectory, the anticipated course of treatment, 
and the management of pain, weakness, and fatigue (Wong et al., 2002). 
Caregivers’ informational and training needs change depending on the 
point in the cancer care continuum. Periods when trainings should be 
administered include at diagnosis, during hospitalization, at the start of 
new treatments, at recurrence, and during end-of-life care (McCorkle and 
Pasacreta, 2001).

Summary and Recommendations

A diverse team of professionals provides cancer care, reflecting the 
complexity of the disease, its treatments, and survivorship care. These 
teams include professionals with specialized training in oncology, such 
as medical, surgical, and radiation oncologists and oncology nurses, as 
well as other specialists and primary care clinicians. In addition, family 
caregivers (e.g., relatives, friends, and neighbors) and direct care workers 
(e.g., nurse aides, home health aides, and personal and home care aides) 
provide a great deal of care to cancer patients. Patients, at the center of the 
committee’s conceptual framework, are encircled by the workforce (see 
Figure S-2), depicting the idea that high-quality cancer care depends on 
the workforce providing competent, trusted interprofessional care that is 
aligned with patients’ needs, values, and preferences. To achieve this stan-
dard, the workforce must include adequate numbers of health clinicians 
with training in oncology. New models of interprofessional, team-based 
care are an effective mechanism of responding to the existing workforce 
shortages and demographic changes, as well as in promoting coordinated 
and patient-centered care. 

Recommendation 3: An Adequately Staffed, Trained, and Coordi-
nated Workforce

Goal: Members of the cancer care team should coordinate with 
each other and with primary/geriatrics and specialist care teams 
to implement patients’ care plans and deliver comprehensive, ef-
ficient, and patient-centered care. 
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To accomplish this:

•	 �Federal and state legislative and regulatory bodies should elim-
inate reimbursement and scope-of-practice barriers to team-
based care. 

•	 �Academic institutions and professional societies should de-
velop interprofessional education programs to train the work-
force in team-based cancer care and promote coordination with 
primary/geriatrics and specialist care teams.

•	 �Congress should fund the National Workforce Commission, 
which should take into account the aging population, the in-
creasing incidence of cancer, and the complexity of cancer care, 
when planning for national workforce needs.

The workforce must also have the distinct set of skills necessary 
to implement the committee’s conceptual framework for a high-quality 
cancer care delivery system. The recent IOM report Retooling for an Aging 
America: Building the Health Care Workforce recommended enhancing the 
geriatric competency of the general health care workforce. The committee 
endorses this recommendation as it is especially important to cancer care, 
where the majority of patients are older adults. Currently, many clinicians 
also lack essential cancer core competencies.

Recommendation 4: An Adequately Staffed, Trained, and Coordi-
nated Workforce

Goal: All individuals caring for cancer patients should have appro-
priate core competencies. 

To accomplish this:

•	 �Professional organizations that represent clinicians who care 
for patients with cancer should define cancer core competencies 
for their memberships.

•	 �Cancer care delivery organizations should require that the 
members of the cancer care team have the necessary compe-
tencies to deliver high-quality cancer care, as demonstrated 
through training, certification, or credentials.

•	 �Organizations responsible for accreditation, certification, and 
training of nononcology clinicians should promote the devel-
opment of relevant core competencies across the cancer care 
continuum.
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•	 �The U.S. Department of Health and Human Services and other 
funders should fund demonstration projects to train family 
caregivers and direct care workers in relevant core competen-
cies related to caring for cancer patients.
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5

The Evidence Base for  
High-Quality Cancer Care

“Decisions about the care of individual patients should be based 
on the conscientious, explicit, and judicious use of current 
best evidence” (IOM, 2008b, p. 2). The committee’s concep-

tual framework (see Figure S-2) depicts the evidence base as supporting 
patient-clinician interactions, because a high-quality cancer care delivery 
system uses results from scientific research, such as clinical trials and 
comparative effectiveness research (CER), to inform medical decisions. 
A high-quality cancer care delivery system depends upon clinical re-
search that gathers evidence of the benefits and harms of various treat-
ment options so that patients, in consultation with their clinicians, can 
make treatment decisions that are consistent with their needs, values, 
and preferences. 

The relative weight that patients place on each consideration related 
to their diagnosis and treatment tends to vary across different popula-
tions. Older adults faced with a cancer diagnosis, for example, may value 
outcomes different from the ones younger patients value, and may be 
more apt to choose treatment options that will maintain quality of life for 
as long as possible rather than focusing solely on increasing the length of 
survival or disease remission as measured by biomarkers (see discussion 
in Chapter 2 on the unique needs of older adults with cancer). The recent 
emphasis on molecularly targeted medicine in clinical cancer research 
could greatly improve the quality of cancer care by enabling physicians to 
effectively target therapeutic interventions to the patients for whom they 
are most suited and to avoid treating patients for whom the interventions 
will not be effective and may be unsafe (see discussion in Chapter 2 on 
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trends in cancer research and practice changes). The focus on improving 
the evidence base for cancer is consistent with the Institute of Medicine’s 
(IOM’s) 1999 report Ensuring Quality Cancer Care, which recommended 
investing in clinical trials to address questions about cancer care manage-
ment and health services research to understand care patterns associated 
with good health outcomes (IOM and NRC, 1999).

A recent IOM report concluded that “despite the accelerating pace of 
scientific discovery, the current clinical research enterprise does not suffi-
ciently address pressing clinical questions. The result is decisions by both 
patients and clinicians that are inadequately informed by the evidence” 
(IOM, 2012a, p. 20). For example, Villas Boas and colleagues (2012) and 
El Dib and colleagues (2007) found that about half of Cochrane systematic 
reviews had sufficient evidence to inform clinical practice.

Oftentimes, research participants are not representative of the popu-
lation that actually contracts the disease; older adults, individuals with 
comorbidities, members of racial and ethnic minorities, and people who 
live in rural areas are consistently underrepresented in clinical research 
(EDICT, 2008). Investigators also often fail to collect data that could be 
used to draw conclusions about factors that influence the course of the dis-
ease and provide information about the patient experience with care (e.g., 
quality of life, functional and cognitive status, symptoms, socioeconomic 
status, literacy, numeracy, language, culture, education, transportation, 
social supports, neighborhood, behavioral health, housing, family capac-
ity, comorbidity, and psychological state) (Ganz, 2012). Although health 
information technology (IT) has great promise for improving research 
and clinical knowledge to guide decisions, there need to be advances in 
health IT infrastructure, computational capabilities, and research methods 
to fulfill this potential (IOM, 2012a). 

The complexity of cancer and the diverse treatment options available 
exacerbate the challenges of developing an evidence base that will ad-
equately support clinical decision making. There are hundreds of different 
types of cancer, with multiple stages of disease (e.g., precancer, early-stage 
disease, metastatic disease). The multiple treatment modalities and com-
bination strategies for cancer treatment necessitate coordinated teams of 
professionals with multiple skill sets. Additionally, the toxicity of many 
treatment options often requires patients and clinicians to make difficult 
decisions that weigh the benefits and harms of alternative treatment ap-
proaches. Although cancer care is evolving quickly, with manufacturers 
marketing new drugs and devices that have the potential to improve 
current treatment, those innovations come with substantial human and 
financial costs.

This chapter summarizes how the evidence base for decision mak-
ing in cancer care is generated and discusses the need to improve the 
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breadth and depth of information collected in clinical cancer research, as 
well as the potential to improve the use of technology to collect, organize, 
and analyze data from various sources. The chapter focuses on clinical 
research with the potential to generate evidence that could directly in-
form medical decision making; a discussion of basic research is outside 
the scope of this report. Other topics relevant to delivering evidence-
based cancer care are discussed elsewhere in this report. New models of 
care delivery are discussed in Chapter 8 and performance improvement 
initiatives are discussed in Chapter 7. This chapter builds on the IOM’s 
previous consensus studies on cancer clinical trials, CER, and a learning 
health care system (IOM, 2008a,b, 2009a,b, 2010a,b, 2012a,b). The com-
mittee identifies two recommendations to improve the evidence base for 
high-quality cancer care.

How the Evidence Base for Cancer 
Care Decisions Is Generated

Both publicly and privately funded research will be necessary to 
improve the evidence base for cancer care. For-profit industries generally 
fund research focused on developing new drugs and devices for treating 
cancer, while public funders often support research addressing “questions 
that are important to patients but are less likely to be top priorities of 
industry” (IOM, 2010b, p. 1). This section addresses trials of new drugs, 
biologics, and devices, as well as CER. 

Trials of New Drugs, Biologics, and Devices

Manufacturers of drugs, biologics, and devices leverage scientific 
advances to bring new treatments to the market with the potential to im-
prove patient outcomes. The Food and Drug Administration (FDA), the 
federal agency charged with regulating pharmaceuticals and medical de-
vices, requires manufacturers to submit scientific evidence that establishes 
the safety and effectiveness of their products prior to making them avail-
able to the public (FDA, 2012a,b). The FDA approval or clearance allows 
the marketing of new drugs, biologics, and devices with the potential to 
improve outcomes for patients with cancer, although some experts have 
raised concern that the FDA’s medical device approval/clearance pro-
cesses are less rigorous than for drugs (IOM, 2013; Meropol et al., 2009). 
An IOM committee reviewing the process by which most medical devices 
enter the market concluded that the process often fails to adequately en-
sure safety and effectiveness (IOM, 2011b). The IOM recommended that 
the FDA design a new medical-device regulatory framework. Neverthe-
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less, clinical trials conducted by manufacturers can provide important 
information for clinical decision making.

Research conducted by manufacturers tends to be narrowly focused 
on allowing the manufacturers to market efficacious products that may 
improve patient care, influence package inserts or labeling claims on their 
products, or expand market share. As a result, such research often fails 
to address many additional research questions relevant to clinical care. 
An IOM report on cancer clinical trials noted that companies often lack 
incentives to conduct clinical trials that compare the effectiveness of dif-
ferent treatment options already approved for clinical use; combine novel 
treatments developed by different sponsors; determine optimal duration 
and dose of drugs in clinical use; or test multimodality treatments, such 
as radiation therapy, surgery, or devices in combination with drugs (IOM, 
2010b). 

In addition, manufacturers often conduct their research with highly 
selective patient populations and through carefully defined and moni-
tored treatment regimens, with the goal of providing safety and efficacy 
data to the FDA. The data collected by manufacturers may therefore not 
be generalizable to real-world clinical practice. Certain populations are 
routinely understudied due to strict eligibility criteria, including older 
adults and patients with multiple chronic conditions, and outcomes (such 
as the impact of treatment on physical or cognitive function) that are 
important to patients and their caregivers are often unmeasured. Manu-
facturers are also unlikely to study certain types of treatments that do not 
require regulatory approval, such as surgery and radiation therapy. 

Comparative Effectiveness Research 

Because of the narrow focus of research conducted for regulatory 
approval, there are often many remaining practical questions when a 
drug or device is introduced into the market, which go beyond those 
typically addressed by regulatory agencies. There has been recent inter-
est in using CER to fill these knowledge gaps (IOM, 2009a, 2011a; Lyman 
and Levine, 2012; PCORI, 2012a; Ramsey et al., 2013). CER is defined as 
“the generation and synthesis of evidence that compares the benefits and 
harms of alternative methods to prevent, diagnose, treat, and monitor a 
clinical condition or to improve the delivery of care. The purpose of CER 
is to assist consumers, clinicians, purchasers, and policy makers to make 
informed decisions that will improve health care at both the individual 
and population levels” (IOM, 2009a, p. 13). Research that is compatible 
with the aims of CER has six defining characteristics:
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1.	 The objective is to inform a specific clinical question.
2.	 It compares at least two alternative interventions, each with the 

potential to be a “best practice.”
3.	 It addresses and describes patient outcomes at both a population 

and a subgroup level.
4.	 It measures outcomes that are important to patients, including 

harms and benefits.
5.	 It uses research methods and data sources that are appropriate for 

the question of interest. 
6.	 It is conducted in settings as close as possible to the settings in 

which the intervention will be used. 

CER can be conducted using multiple research methodologies, including 
clinical trials as well as observational research and systematic reviews (see 
Box 5-1). The appropriate methodology depends on the type of question 
the research is intended to answer. 

The American Recovery and Reinvestment Act of 20091 appropriated 
$1.1 billion for CER, and the IOM was charged with identifying an initial 
set of CER priorities (IOM, 2009a). These priorities included six topics in 
cancer, including screening technologies for colorectal and breast cancer; 
management strategies for localized prostate cancer; imaging technolo-
gies for diagnosis, staging, and monitoring of all cancers; use of bio-
marker analysis in risk assessment and treatment strategies for common 
cancers; and comparing treatment strategies for liver metastases. 

The Patient Protection and Affordable Care Act of 20102 (ACA) rein-
forced the importance of CER and created the Patient-Centered Outcomes 
Research Institute (PCORI), a new institute responsible for establishing 
and implementing a research agenda that provides “information about 
the best available evidence to help patients and their health care providers 
make more informed decisions” (PCORI, 2012a). The institute has a trust 
fund of $150 million in annual appropriations, plus an annual per-capita 
charge for each enrollee from insurance plans through 2019 (Clancy and 
Collins, 2010). 

The National Cancer Institute’s (NCI’s) Clinical Trials Cooperative 
Group Program is one of the major funders of CER in cancer. Many of 
the Cooperative Groups’ studies have generated data that have informed 
clinical decision making and set the standard of care in cancer. Their stud-
ies regularly compare alternative interventions, describe results at the 

1  The American Recovery and Reinvestment Act of 2009, Public Law 111-5, 111th Congress, 
1st Sess. (February 17, 2009). 

2  Patient Protection and Affordable Care Act, Public Law 111-148, 111th Congress, 2nd 
Sess. (March 23, 2010).
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BOX 5-1 
Types of Comparative Effectiveness Research Studies

Experimental study: A study in which the investigators actively intervene to test 
a hypothesis. 

•	 �Controlled trials are experimental studies in which a group receives the 
intervention of interest while one or more comparison groups receive an 
active comparator, a placebo, no intervention, or the standard of care, and 
the outcomes are compared. In head-to-head trials, two active treatments 
are compared.

•	 �In a randomized controlled trial (RCT), participants are randomly al-
located to the experimental group or the comparison group. Cluster ran-
domized trials are RCTs in which participants are randomly assigned to 
the intervention or comparison in groups (clusters) defined by a common 
feature, such as the same physician or health plan.

Observational study: A study in which investigators simply observe the course 
of events. 

•	 �In prospective observational studies, the exposure of interest is studied 
using data stored in registries, which can require years to accumulate the 
needed numbers of patients and outcomes. 

•	 �In cohort studies, groups with certain characteristics or receiving certain 
interventions (e.g., premenopausal woman receiving chemotherapy for 
breast cancer) are monitored over time to observe an outcome of interest 
(e.g., loss of fertility).

•	 �In case-control studies, groups with and without an event or outcome 
are examined to see whether a past exposure or characteristic is more 
prevalent in one group than in the other.

•	 �In cross-sectional studies, the prevalence of an exposure of interest is 
associated with a condition (e.g., prevalence of hysterectomy in African 
American versus white women) and is measured at a specific time or time 
period.

Systematic review (SR): A scientific investigation that focuses on a specific ques-
tion and that uses explicit, planned scientific methods to identify, select, assess, 
and summarize the findings of similar but separate studies. It may or may not in-
clude a quantitative synthesis (meta-analysis) of the results from separate studies.

•	 �A meta-analysis is an SR that uses statistical methods to combine quanti-
tatively the results of similar studies in an attempt to allow inferences to be 
made from the sample of studies and applied to the population of interest.

SOURCES: IOM, 2011a. Adapted from Last, 1995.
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population and subpopulation levels, and measure benefits and risks that 
are important to patients. The Cooperative Groups’ inclusion of the Com-
munity Clinical Oncology Program means that many trials are conducted 
by community practices, where the majority of cancer patients are treated, 
representing a more generalizable population. The Cooperative Groups’ 
research regularly addresses interventions not studied in FDA registration 
trials, such as surgical innovations and in-depth evaluations of imaging 
and medical devices (Hahn and Schilsky, 2012; Schilsky, 2013). 

Despite progress, the NCI convened the IOM to provide advice on im-
provements and reorganization in the Cooperative Groups’ research that 
could help them reach their full potential and conduct timely, large-scale, 
and innovative clinical trials needed to improve patient care (IOM, 2010b; 
NCI, 2012c). The IOM released its recommendations in 2010 and the Co-
operative Groups are currently reorganizing within a National Clinical 
Trials Network (NCTN). Given current financial constraints, the NCI is 
still grappling with how to prioritize new research and create a balanced 
portfolio of clinical trials on new cancer treatments, CER, and correlative 
biomarker research (NCI, 2012b). Thus, there is some uncertainty about 
the types and focus of research that the NCTN will conduct in the future. 

The Agency for Healthcare Research and Quality (AHRQ) Effective 
Health Care Program is the federal government’s major funder of CER. 
This program includes several initiatives focused on CER: (1) Evidence-
Based Practice Centers—which conduct systematic reviews of the lit-
erature and are involved in developing the methodology of systemic 
reviews; (2) Developing Evidence to Inform Decisions about Effectiveness 
Centers—which are involved in developing new CER evidence; (3) The 
Centers for Education and Research on Therapeutics—which conduct 
research and provide education to advance the optimal use of drugs, de-
vices, and biological products; and (4) the John M. Eisenberg Clinical De-
cisions and Communications Science Center—which translates evidence 
into lay language (AHRQ, 2013a). AHRQ’s Effective Health Care Program 
has completed more than 50 research summaries, systematic reviews, 
and reports on cancer, as well as other topics relevant to cancer care (e.g., 
patient-centeredness, end-of-life issues) (AHRQ, 2013b). 

Improving the Breadth of Information Collected

For clinical research to improve the quality of cancer care, research-
ers need to study populations that are representative of clinical practice. 
Participation in a clinical trial can be a valid treatment option for many 
individuals with cancer, especially for individuals who have exhausted 
the standard of care options. The ACA acknowledges the importance of 
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participation in clinical trials and requires insurers to cover research par-
ticipants’ routine care costs during approved trials (IOM, 2010b). 

Currently, however, only 3 percent of adults with cancer participate 
in clinical trials (IOM, 2010b). Members of racial and ethnic minorities, 
individuals with comorbidities, older adults, low-income individuals, 
and people who live in rural areas are consistently underrepresented 
in cancer research (EDICT, 2008; IOM, 2010b). And although the major-
ity of cancer patients are treated in community settings, the majority of 
cancer patients who enroll in clinical trials are treated at academic cancer 
centers (Cox and McGarry, 2003; IOM, 2010b; Somkin et al., 2005). As 
cancer treatment moves toward more molecularly targeted therapies, the 
underrepresentation of certain population segments becomes particularly 
problematic; this type of research requires large numbers of patients will-
ing to participate in trials. 

The committee is particularly concerned about the lack of clinical trial 
research focused on older adults, given its statement of task. Research 
shows that not only are older adults often excluded from trials, but when 
they are included they are not representative of the typical older adult; 
they are younger and healthier than average (Cerreta et al., 2012; Dhruva 
and Redberg, 2008; Van Spall et al., 2007). As mentioned in Chapter 2, 
there are many unique considerations to treating older adults with cancer. 
Older adults with cancer may have different treatment goals from those 
of younger patients (e.g., quality of life vs. length of life), often respond 
differently to treatment than do younger patients, and are more sensitive 
to toxicity and side effects. They are also more likely to have comorbidities 
that may influence the effects of treatment on their health. 

At the same time, older adults are often some of the first individuals 
using a newly available drug because the majority of cancer patients are 
over 65 years. When older adults and individuals with comorbidities are 
underrepresented in cancer clinical trials, clinicians are forced to extrapo-
late from clinical trials conducted on younger, healthier adults and apply 
that information to older adults, hoping that the information will be rel-
evant in the older population. Although federal agencies have mandated 
the recruitment of women and minorities to oncology trials to address 
those groups’ past exclusion, policies on the inclusion of older adults are 
less stringent or nonexistent (FDA, 1998; NIH, 2001).3

The inclusion of older adults in clinical research is complicated by 

3  Under the Food and Drug Administration Modernization Act of 1998 Sec. 115. (b) Women 
and Minorities. Section 505(b)(1) 21 U.S.C. 355(b)(1) was amended by adding the following: 
“The Secretary shall, in consultation with the Director of the National Institutes of Health 
and with representatives of the drug manufacturing industry, review and develop guidance, 
as appropriate, on the inclusion of women and minorities in clinical trials.” 



Copyright © National Academy of Sciences. All rights reserved.

Delivering High-Quality Cancer Care:  Charting a New Course for a System in Crisis

THE EVIDENCE BASE FOR HIGH-QUALITY CANCER CARE	 215

the fact that chronological age is an inadequate method of characterizing 
individuals. Many individuals qualify as older adults based on their 
chronologic age, but are functionally much younger, and the opposite can 
also be true (see discussion in Chapter 2). As a result, even when eligibil-
ity criteria are set to match the population with the disease, clinicians and 
ethics boards often prevent frail individuals from participating in trials 
(Cerreta et al., 2012). Some researchers have suggested that “clinical trials 
designed with physiological age in mind would certainly lead to more 
meaningful results” (Herrera et al., 2010, p. S106). 

There are many barriers to older adults’ participation in clinical re-
search. Trials often have stringent eligibility criteria with regard to comor-
bidities, concomitant medications, and medical histories. In an evaluation 
of older adults participating in NCI-sponsored clinical trials, Lewis and 
colleagues (2003) found that the majority of trials excluded participation 
if a person had hematologic, hepatic, renal, or cardiac abnormalities, all of 
which are common in older adults (see discussion in Chapter 2). Approxi-
mately 80 percent of the trials also required participants to be ambulatory 
and capable of caring for themselves (Lewis et al., 2003). Because many 
older adults do not drive, transportation and the cost of traveling to the 
research location can also be challenging. 

In addition, the attitudes of both clinicians and patients can impede 
their participation. A study by Javid and colleagues (2012) found that 
family-related and personal concerns played a greater role in older adults’ 
decisions not to participate in a clinical trial than in younger cancer 
patients’ decisions. Patients who were older were also less likely than 
younger patients to believe their participation in a clinical trial would 
benefit future generations and more likely to believe that participation in 
a clinical trial would be burdensome. 

Clinicians have few incentives to offer patients enrollment in clinical 
trials, and regularly cite concerns about drug toxicity and the impact of 
treatment as reasons to not enroll older adults (Javid et al., 2012; Townsley 
et al., 2005; Trimble et al., 1994). In the Javid study, researchers found that 
when trials were available, and patients were eligible for enrollment, phy-
sicians discussed trial participation with 76 percent of patients under 65 
years versus only 58 percent of patients over 65 years. However, several 
studies have found that older adults are as willing as younger adults to 
participate in clinical trials when given the opportunity by their clinicians 
(Kemeny et al., 2003; Kornblith et al., 2002). 

The following sections explore the inclusion of older adults and indi-
viduals with multiple comorbidities in FDA registration trials and CER. 
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FDA Registration Trials 

Under FDA regulation, manufacturers are required to report clinical 
trial results by age4 and to include a “geriatric use” subsection in the label 
of their product that provides details on how to use the drug or biological 
product in older adults.5 The FDA has also issued numerous guidance 
documents that provide more comprehensive direction to manufacturers 
about the inclusion of older adults and individuals with comorbidities, 
but these are not binding legal documents. For example, FDA guidance 
encourages, but does not require, the routine and thorough evaluation of 
the effect of drugs in older adults, with the explicit purpose of providing 
clinicians with sufficient information on how to use drugs properly in this 
population (FDA, 1989, 2012c). 

The guidance states that patients in clinical studies should reflect the 
population that will receive the drug after it is marketed and notes that it 
is usually appropriate to include more than 100 geriatric patients in phase 
2 and phase 3 trials (FDA, 2012c). It also emphasizes that there is no ra-
tionale for excluding patients on the basis of advanced age alone, unless 
it will make it more difficult to interpret the study results. 

The guidance also encourages, but does not require, the inclusion of 
individuals over 75 years and suggests that exclusion criteria should focus 
on issues such as the presence of an illness that could make participation 
in a clinical trial dangerous or impact the individual’s ability to provide 
informed consent. To assist the FDA in determining how many older 
adults participated in a clinical trial, the guidance makes recommenda-
tions on how to report the age of clinical trial participants (e.g., average 
age, age of the youngest and oldest participants, and the number of par-
ticipants who fall into specific age categories) (FDA, 1988). 

In a report to the Government Accountability Office (GAO), the FDA 
noted that its medical officers routinely take the representation of older 
adults into consideration when reviewing drug applications (GAO, 2007). 
On the other hand, guidance documents have recognized that it can be 
challenging to include older adults with comorbidities and concomitant 
treatments in premarketing development studies and that data derived 
from these populations could be more appropriate for collection in the 
postmarketing context (FDA, 2012c).

There is substantial evidence that older adults are routinely under-
represented in registration trials for new cancer treatments. Talarico and 

4  Investigational New Drug Applications and New Drug Applications, 63 Fed. Reg. 6854, 
6862 (Feb 11, 1998) (codified at 21 CFR 314.50(d)(5), (vi)(a); 312.33(a)(2)(2007)).

5  Specific Requirements on Content and Format of Labeling for Human Prescription 
Drugs; Addition of “Geriatric Use” Subsection in the labeling, 62 Fed Reg. 45313, 4325 
(August 27, 1997).
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colleagues (2004) analyzed 28,766 cancer patients from 55 registration tri-
als according to age distribution of 65 years and older, 70 years and older, 
and 75 years and older. They compared the participation rate of each age 
group to the corresponding rates in the U.S. cancer population. Individu-
als age 65 years and older represented 36 percent of the trial participants 
compared with 60 percent of cancer patients, individuals 70 years and 
older represented 20 percent of trial participants and 46 percent of cancer 
patients, and individuals 75 years and older represented 9 percent of trial 
participants and 31 percent of cancer patients. 

In the GAO report mentioned above, the FDA reviewed 36 new drug 
applications (NDAs) from January 2001 through June 2003. They found 
that older adults (age 65 years and older) were included in at least one 
clinical drug trial supporting all 36 of the NDAs reviewed. The sponsors 
reported the number of older adults included in the clinical trials support-
ing 28 of the NDAs. In these trials, older adults made up 33 percent of the 
populations studied (GAO, 2007). 

More recently, Scher and Hurria (2012) noted that in the geriatric us-
age sections of the drug package inserts for 24 drugs approved for cancer 
treatment between 2007 and June 2010, only 33 percent of the participants 
were age 65 and older compared with 59 percent of the cancer popula-
tion that is 65 years and older. Individuals with comorbidities are equally 
likely to be excluded from registration trials for new cancer treatments be-
cause of the complexity of interpreting results when they are participants.

Congress has regularly used market exclusivity to promote pub-
lic health priorities in the pharmaceutical and biomedical sciences 
(Kesselheim, 2011). For example, the pediatric patent exclusivity provi-
sions6 provide manufacturers with an additional 6 months of patent pro-
tection for conducting clinical trials of their products in children. The law 
prevents generic versions of a drug from being marketed during those 6 
months. Patent exclusivity applies regardless of the outcome of the trial 
and is not contingent on a labeling change for pediatric use. The goal of 
the law is to create an incentive for manufacturers to conduct research in 
children. This allows the government to subsidize research by providing 
patent extension, but without directly allocating any resources. The cost 
of the research is paid for by the manufacturers and passed on to the pa-
tients and payers through higher drug prices for the additional 6 months 
(Kesselheim, 2011). 

A recent IOM committee concluded that studies conducted under 
the pediatric patent exclusivity laws “are yielding important information 

6  Included in the FDA Modernization Act of 1997, Section 505A. Renewed in 2002 as part 
of the Best Pharmaceuticals for Children Act, and again in the Pediatric Research Equity 
Act of 2007. 
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to guide clinical care for children” (IOM, 2012c, p. 26). This committee 
summarized knowledge contributed by studies conducted under federal 
programs designed to increase research in children, including the pediat-
ric patent exclusivity (see Box 5-2). 

In addition, the pediatric patent exclusivity has contributed to re-
searchers conducting more than 300 pediatric studies between 1997 and 
2002 (Li et al., 2007; Milne, 2002). These studies have led to revised label-
ing of dosing, safety, efficacy, new pediatric formulations, and extended 
age limits for many of the studied drugs (Li et al., 2007; Rodriguez et 

BOX 5-2 
Knowledge Contributed by Studies Conducted Under 

the Best Pharmaceuticals for Children Act (BPCA) 
and the Pediatric Research Equity Act (PREA)

Pediatric Studies Support Safety and Efficacy

Insulin glulisine (Apidra), a recombinant, rapid-acting human insulin analog, 
was approved in 2004 for treatment of type 1 diabetes mellitus in adults, with 
a requirement for a study with children ages 5 to 17 years (Meyer, 2004). In 
2008, on the basis of the findings of one previously submitted pharmacokinetic/
pharmacodynamic study and one new safety and efficacy study, the Food and 
Drug Administration (FDA) approved use of the product by children ages 4 to 17 
years, the period of peak onset for this disease (Gabry and Joffe, 2008).

Safe and Effective Dosing in Children Differs from Expectations for Youngest 
Children

 Gabapentin (Neurontin) was first approved in 1993. The FDA requested stud-
ies under BPCA in 1999, and the drug was approved in 2000 as adjunctive treat-
ment of partial seizures in children ages 3 years and older (Katz, 2000). Based 
on staff analyses of pharmacokinetic data, the FDA concluded that children under 
5 years of age required higher than anticipated doses (Feeney, 2000). Findings 
from the study for the 3- to 12-year-old age group also led to a warning on the 
product’s label about adverse neuropsychiatric events, such as concentration 
problems, hostility, and hyperactivity.

Drug Affects Growth and Development

Pegylated interferon alfa 2b (PegIntron) in combination with ribavirin (Rebetol) 
was approved in June 2008 for the treatment of chronic hepatitis C virus infec-
tion in patients ages 18 years or older, with deferral of PREA-required studies 
for children ages 3 years or older. In December 2008, after the required studies 
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were submitted, the FDA approved labeling for use by that age group. The clinical 
review noted that “growth inhibition and hypothyroidism were two notable adverse 
reactions” and that they were being further evaluated in a 5-year follow-up study 
(Crewalk, 2008, p. 4). The review also noted that these adverse reactions pre-
sented less risk than the risk of untreated hepatitis C. The revised label included 
warnings about the impact of pediatric use on growth of the child.

Studies Support Different Dosing Calculation

Nevirapine (Viramune), which was first approved in 1996, was approved in 
1998 for treatment of HIV infection in children ages 2 months of age to 16 years, 
with additional information submitted in 2002. The 2002 approval letter specifically  
required studies to determine dosing for younger groups. The information submit-
ted by the sponsor in 2007 provided for dosing down to age 15 days and also 
provided data to support calculation of pediatric dosing based on body surface 
area rather than weight (Belew, 2008).

Risk-Benefit Assessment Does Not Support Pediatric Use

Omalizumab (Xolair) was approved in 2003 for treatment of moderate to severe 
persistent asthma in individuals 12 years of age or older. Although this approval 
occurred during a period when pediatric study requirements were not in effect, 
the FDA encouraged further pediatric studies and noted that pending legislation 
might require such studies (Risso, 2003). The sponsor submitted studies for the 
6-to-11 age group in 2008. After the data were reviewed by FDA staff and con-
sidered in a meeting of the joint Pulmonary-Allergy, Pediatric, and Drug Safety 
and Risk Management Advisory Committee, the product’s labeling was revised to 
include the statement “Considering the risk of anaphylaxis and malignancy seen 
in Xolair-treated patients ≥12 years old and the modest efficacy of Xolair in the 
pivotal pediatric study, the risk-benefit assessment does not support the use of 
Xolair in patients 6 to <12 years of age” (Genentech, 2010; Starke, 2009).

SOURCE: IOM, 2012c.

al., 2008). It is probable that patent exclusivity in cancer would lead to 
a similar increase in research conducted in older adults and individuals 
with multiple comorbidities, and to an increase in knowledge about how 
to treat this population. Thus, the committee recommends that Congress 
amend patent law to provide patent extensions of up to 6 months for 
companies that conduct clinical trials of new cancer treatments in older 
adults or patients with multiple comorbidities (Recommendation 5). 

The committee is concerned about some of the known limitations of 
the patent extension program in pediatrics, but believes the need for more 
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data in older adults with cancer and individuals with multiple comorbidi-
ties is so great that it justifies modeling this program in drugs used to treat 
older adults with cancer and individuals with multiple comorbidities. 
As described in the section on “How the Evidence Base for Cancer Care 
Decisions Is Generated,” FDA registration trials are conducted for the 
narrow goal of bringing new treatments to the market. Alternative strate-
gies that mandate the inclusion of older adults and patients with multiple 
comorbidities in FDA registration trials have serious limitations. Such a 
mandate could make it more challenging to determine the efficacy and 
safety of a new treatment. This could make drug development more ex-
pensive, potentially require larger trials, and delay or prevent new drugs 
from entering the market. 

Some of the main criticisms of the pediatric exclusivity provisions are 
briefly summarized here. A recent review of the pediatric exclusivity pro-
vision noted that it is difficult to measure any improvements in children’s 
health care that have resulted from the program (Kesselheim, 2011). The 
research conducted for the purpose of achieving a pediatric extension 
often has serious methodological limitations, including the only rare in-
clusion of drugs most frequently used by children. Most of the studies are 
conducted in populations of older pediatric patients (not children under 
the age of 6 or 2), and often at sites outside of the United States (Boots et 
al., 2007; Grieve et al., 2005; Pasquali et al., 2010). 

The results of the research are often unpublished, and thus, not sub-
ject to peer review (Benjamin et al., 2009). When the research is published, 
it often focuses on findings substantively different from those highlighted 
in the FDA reviews and labeling changes (Benjamin et al., 2008, 2009). 

Additionally, society has borne substantial costs from the delayed 
entry of less expensive generic versions of a drug onto the market. In a 
2001 report to Congress, the FDA estimated the 20-year cost to consum-
ers of the pediatric exclusivity to be $13.9 billion (FDA, 2001). A more 
recent study estimated the potential impact of the program on the U.S. 
Medicaid population across three classes of drugs (statins, angiotensin-
converting-enzyme inhibitors, and selective serotonin reuptake inhibi-
tors) to be $430 million over 18 months (Nelson et al., 2011). The high cost 
of patent extension is of particular concern when the higher drug prices 
are passed on to patients, because this could lead to reduced access and 
worse medication adherence during the extra 6 months of elevated prices 
(Kesselheim, 2011). 

Due to the high price tag, the program has been criticized for over-
compensating manufacturers (Kesselheim, 2011). The median cost of con-
ducting clinical trials under this program was more than $12 million 
between 2002 and 2004, and the median net economic benefit to manufac-
turers was more than $134 million (Li et al., 2007). Another study found 
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the ratio of net economic return to cost was 17 to 1 (Baker-Smith et al., 
2008). Some of the limitations, however, may be preventable in a geriatric 
oncology exclusivity program by having stringent requirements on the 
types of clinical trials that qualify for market exclusivity.

Comparative Effectiveness Research

The need to include older adults and individuals with multiple co-
morbidities in CER conducted by the NCI’s NCTN and others is as press-
ing as the need to study this population in regulatory trials. A systematic 
review of 345 phase 3 trials conducted by five NCI Cooperative Groups 
found that 57 percent of trials had no stratification by age and only 12 
percent of studies had stratification of age greater than 65 years. Only 
one of the 345 studies was conducted exclusively in older adults (Kumar 
et al., 2007). 

In another analysis of NCI-sponsored clinical trials between 1997 
and 2000, 32 percent of the participants in phase 2 and 3 clinical trials 
were older adults, compared with 61 percent of individuals with new 
cancer diagnoses in the United States (Lewis et al., 2003). A study look-
ing at SWOG (formerly the Southwest Oncology Group) treatment trials 
between 1993 and 1996 found that 25 percent of clinical trial participants 
were 65 years and older versus 63 percent of the overall population 
with cancer (Hutchins et al., 1999). Researchers’ inclusion of individuals 
with comorbidities in clinical research is equally poor, despite the fact 
that many patients have comorbidities (Alecxih et al., 2010; Dhruva and 
Redberg, 2008; Tinetti and Studenski, 2011; Van Spall et al., 2007). 

It is unclear if CER supported by other funders does better than the 
Cooperative Groups at including study populations in clinical research 
that are representative of the majority population who actually contract 
the disease being studied. AHRQ has identified older adults and indi-
viduals with special health needs (e.g., chronic illness, disabilities, and 
end-of-life care needs) as priority populations, but no analysis has been 
conducted to assess whether its research includes representative popula-
tions of older adults and individuals with comorbidities (AHRQ, 2011). 
Similarly, it is too early to determine the impact of PCORI-funded studies 
on the inclusion of older adults and individuals with comorbidities in 
research. 

Thus, the committee recommends that the NCI, AHRQ, PCORI, and 
other CER funders require researchers evaluating the role of standard 
and novel interventions and technologies used in cancer care to include 
a plan to study a population that mirrors the age distribution and health 
risk profile of patients with the disease (Recommendation 5). This re-
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search should evaluate the efficacy, effectiveness, and toxicity of cancer 
interventions in these populations. 

Improving the Depth of Information Collected

Researchers often primarily analyze only very narrow outcomes in 
clinical trials (e.g., progression-free survival, overall survival, toxicity) 
(Meropol, 2012). If the goal of clinical research is to improve the quality 
of cancer care, it is important to produce some of the types of evidence 
that would be most useful to patients and clinicians when making treat-
ment decisions. For example, patients often want information about the 
estimated impact of a treatment regimen on their quality of life, functional 
status, symptoms, and overall experience with the disease, as well as in-
formation about other contextual factors (socioeconomic status, literacy, 
numeracy, language, culture, education, transportation, social supports, 
neighborhood, behavioral health, housing, functional and cognitive im-
pairment, family capacity). 

The PCORI methodology standards direct researchers to measure 
outcomes that patients “notice and care about;” however, there is cur-
rently a lack of consensus about which data are central to reaching this 
goal (Miriovsky et al., 2012; PCORI, 2012b). Researchers can use certain 
behavioral and patient data to make new discoveries regarding the ben-
efits and harms of different treatments. 

Because of the potential advantages of collecting a broader set of 
data during clinical trials to improve the quality of cancer care, the com-
mittee recommends that the NCI build on ongoing efforts and work with 
other federal agencies, PCORI, clinical and health services researchers, 
clinicians, and patients to develop a common set of data elements that 
captures patient-reported outcomes (PROs), relevant patient character-
istics, and health behaviors that researchers should collect in random-
ized clinical trials and observational studies (Recommendation 6). The 
NCI could draw heavily on existing standardized formats for collecting 
data under many of the elements in national health population surveys 
(e.g., National Health Interview Survey, Behavioral Risk Factor Surveil-
lance System) and in the NIH Toolbox, or develop new standards for use 
in cancer clinical trials (Ganz, 2012; NIH, 2012). 

The committee recognizes that excessive data collection can reduce 
the overall quality of the data and increase the cost and duration of re-
search, and that the added administrative burden can lead to reluctance 
by clinicians to participate in clinical research (Abrams et al., 2010; IOM, 
2010b). However, the added benefits of collecting a broader set of data 
points during clinical research outweigh these drawbacks. Each data type 
that should be included in this broad set is discussed in the following 
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sections: PROs, biomarkers, patient characteristics, behaviors, and cost. 
The challenge of standardizing data collected in electronic health records 
is discussed in Chapter 6. 

Patient-Reported Outcomes 

PROs can be defined as “any report of the status of a patient’s health 
condition that comes directly from the patient, without interpretation of 
the patient’s response by a clinician or anyone else” (FDA, 2009, p. 2). A 
PRO is measured using a self-report or an interview (if the interviewer 
records only the patient’s response). PROs can include severity of symp-
toms, quality of life, functional status, adverse events, the stages of a 
disease, contextual factors, and other outcomes. 

Evidence shows that cancer patients are capable and willing to self-
report adverse events, and clinicians accept this information in the treat-
ment decision-making process (Trotti et al., 2007). PROs are important 
because the outcomes that patients’ report can be different from those col-
lected by health care clinicians and researchers (Basch et al., 2006; Fromme 
et al., 2004). PROs provide additional information about treatment side 
effects and outcomes that are important to patients and can inform health 
care treatment decisions. They could be used to assess whether the cancer 
care delivery system is providing care that is concordant with patients’ 
needs, preferences, and goals, as well as to assess the impact of providing 
a type of care on the quality and cost of care. They also have the potential 
to improve patient safety in clinical studies by identifying adverse events 
and outcomes that otherwise would go undetected (Basch et al., 2013). 

A study that compared patients and clinicians’ reporting across eight 
symptoms using a validated instrument found that clinicians failed to 
report about one-half of the symptoms identified by patients as adverse 
events. Similarly, the patients did not identify approximately one-half of 
the adverse events reported by the clinicians. The authors concluded that 
the clinicians’ sensitivity and specificity in reporting adverse events of 
common chemotherapy are limited (Fromme et al., 2004).

The importance of PROs is widely accepted in the regulatory con-
text. The FDA and the European Medicines Agency accept the approval 
of drugs with labeling claims based on PROs as endpoints of safety and 
efficacy. In 2006, the FDA issued guidelines on using PRO measures to 
support labeling claims (FDA, 2006) and published the Final PRO Guid-
ance document in 2009 (FDA, 2009). The guidance states that PRO instru-
ments must be based on an appropriate and clearly defined conceptual 
framework, which requires patient interviews, focus groups, literature 
reviews, and expert opinion. 

The majority of adverse events that currently appear on medication 
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labels are derived from clinicians’ interpretations of a patient’s experience 
in a clinical trial, as opposed to the patient’s own report of his or her expe-
rience (Trotti et al., 2007). However, as mentioned above, research shows 
little agreement between the two types of reports, and clinicians often 
underestimate the severity of patients’ symptoms and miss preventable 
adverse events (Atkinson et al., 2011; Fromm et al., 2009). 

An example of a drug that recently had a label change based, in part, 
on PROs is Incyte Corporation’s Jakafi ruxolitinib in treating myelofibro-
sis. Incyte Corporation measured patients’ night sweats, itching, abdomi-
nal discomfort, pain under the ribs, early satiety, and bone or muscle pain 
when using the drug and found that the drug relieved these symptoms 
(McCallister and Usdin, 2011). However, this type of PRO evaluation and 
labeling outcome is the exception rather than the rule, and there is a great 
need for expanding the measurement of PROs in the context of drug de-
velopment (Basch, 2013). 

The NCI supports the use of PROs for identifying adverse events in 
clinical trials and considers understanding patients’ reported experiences 
with their disease an important goal of research (Clauser et al., 2007). 
Most adverse events in cancer clinical trials are currently obtained, inter-
preted, and reported by clinicians using the NCI’s Common Terminology 
Criteria for Adverse Events (CTCAE). However, in October 2008, the 
NCI issued a contract to develop a PRO version of CTCAE, known as the 
PRO-CTCAE. This project is not yet complete, but information regarding 
its development is available on the NCI website. The latest version of the 
PRO-CTCAE includes 81 symptoms appropriate for patient reporting, 
and its multiple language translations are being validated (NCI, 2012a). 
Similarly, NIH has developed the Patient Reported Outcomes Measure-
ment Information System (PROMIS), which is a set of measures that cap-
ture patients’ physical, mental, and social well-being but is not specific 
to cancer (NIH, 2013). The measures included in these tools could fulfill 
part of the committee’s recommendation to develop common data ele-
ments that should be collected in all phase 3 trials. The NCI should use 
PROs to gather information from patients, including quality-of-life data, 
functional status, and adverse events. 

Biomarkers, Patient Characteristics, and Behavioral Data 

A recent IOM report recognized the growing need for correlative and 
translational studies that measure the relationship between biomarkers 
or other patient characteristics collected during clinical trials and health 
outcomes (IOM, 2010b). This research is important because it is increas-
ingly recognized that patient characteristics and behaviors have an im-
pact on cancer outcomes and will play an important role in personalized 
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cancer treatment (Antoni et al., 2006; Goodwin et al., 2010). Examples 
of characteristics that impact patient outcomes in cancer include demo-
graphics (e.g., age, sex, race/ethnicity, marital status, education); indi-
vidual genetics (see discussion in Chapter 2); functional status; comorbid 
conditions; behavioral risk factors (e.g., tobacco use, alcohol use, human 
immunodeficiency virus and human papillomavirus status, sedentary 
lifestyle, insomnia); medications and supplements; psychological health 
status; and physiological health status (e.g., inflammation, coagulation) 
(Ganz, 2012). 

For example, tobacco exposure can influence drug metabolism, re-
sponse to and toxicity of treatment, and the biological aggressiveness of 
cancer. Correlative research has led to the observation that individuals 
with non-small-cell lung cancer who never smoked have a significantly 
greater likelihood of benefiting from an epidermal growth factor receptor 
tyrosine kinase inhibitor than do individuals who have smoked (Faehling 
et al., 2010). However, despite the impact of this observation on clinical 
practice, most Cooperative Group trials do not collect data on partici-
pants’ tobacco exposure as part of their clinical trials (Peters et al., 2012). 
Clinical researchers are also inconsistent in collecting other biomarker, 
patient characteristics, and behavioral data. The importance of this type 
of data is particularly salient in older adults with cancer because of the 
need to identify risk factors for treatment toxicity and to develop more 
complete geriatric assessment variables (see discussion on geriatric as-
sessments in Chapter 2) (Extermann and Hurria, 2007; Extermann et al., 
2012; Hurria et al., 2011). 

Cost Data 

As noted in Chapter 2, the cost of cancer care is spiraling out of 
control, yet there has been little effort to regularly collect cost data dur-
ing clinical trials. Without this type of data, it is challenging to conduct 
cost-effectiveness analyses. Thus, policy makers cannot make informed 
decisions about addressing the unsustainable cost of care, and it is dif-
ficult for patients to take the cost of care into account in their medical 
decision-making process (see Chapter 3). 

Improving the Use of Information Technology 

It is impractical to use a clinical trial to answer all research questions 
relevant to improving the quality of cancer care. The average cost of a 
large randomized clinical trial addressing a CER question ranges from 
$15 to $20 million (Holve and Pittman, 2011). In addition, clinical trials 
do not address all clinically relevant populations, limiting their generaliz-
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ability. Clinical trials only cover a limited period of time and thus may not 
identify long-term side effects. They also often fail to make comparisons 
relevant to answering questions that are important to patients and clini-
cians (IOM, 2012a). 

Multiple IOM reports have emphasized the need to match research 
questions with the most appropriate research method (IOM, 2008b, 2011a, 
2012a). For example, clinical trials are valuable for answering questions 
about the efficacy of screening, preventive, and therapeutic interventions, 
while observational studies can answer questions about potential harms, 
long-term outcomes, and the use of interventions in real-world scenarios.

In Chapter 6, the committee recommends the development of a learn-
ing health care system for cancer, which is an IT system that continually 
and automatically collects and compiles information from clinical prac-
tice, disease registries, clinical trials, and other sources in order to deliver 
the best, most up-to-date care, personalized for each patient. One of the 
outcomes of this system would be an enormous clinical data resource that 
could be used for observational research. The potential for a learning can-
cer care system to improve research and the generation of new knowledge 
about cancer care is enormous. 

A fully operational learning health care system would allow re-
searchers to use data from electronic health records (EHRs), the SEER-
Medicare database, Cooperative Group trials, FDA registration trials, 
cancer registries, and other sources to conduct systematic reviews and 
meta-analyses, pooled analyses of patient-level data from many clinical 
trials, and other types of observational and nonexperimental studies. It 
would also allow researchers to link patient-level data from multiple 
sources longitudinally and facilitate the surveillance of long-term side 
effects and health outcomes from various cancer care plans, as well as 
capture place of death.

In addition, implementation of a learning health care system would 
overcome many clinical trial limitations. It would provide researchers 
with access to data from a large, diverse, population (by gender, geog-
raphy, ethnicity, age, education, and socioeconomic status), which could 
lead to the identification of subgroup variations. This would be particu-
larly helpful in studying older adults with cancer because the learning 
health care system would include data on individuals with multiple co-
morbidities, concomitant medications, and those who are in the oldest 
age ranges.

A learning health care system would also benefit cancer research more 
broadly by providing data on off-label prescribing, which accounts for the 
majority of cancer treatments, as well as on new technologies and surgical 
techniques not subject to strict regulatory review (Abernethy et al., 2010; 
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Etheredge, 2010; IOM, 2010a, 2012a,b). It would also provide information 
on quality of life and functional status, which would be important to pa-
tients’ decision making (see discussion in Chapter 3) if this information 
was regularly collected in clinical trials (see recommendation above on 
improving the depth of information collected in clinical research) and in 
EHRs. 

The major limitation of this type of research is that data from many 
of these sources are not collected as systematically as data from clinical 
trials. As a result, there is the potential for bias and drawing erroneous 
conclusions. Researchers will need to develop analytic methods to adjust 
for these data limitations. In addition, this research cannot analyze inter-
ventions not already used in clinical practice and thus cannot serve as 
a substitute for premarket approval of new drugs, biologics, or devices 
(Armstrong, 2012). Implementation challenges, technical challenges, and 
ethical oversight challenges to achieving a learning health care system for 
cancer are discussed in Chapter 6. 

Summary and Recommendations

Because a high-quality cancer care delivery system uses results from 
scientific research, such as clinical trials and CER, to inform medical deci-
sions, the committee’s conceptual framework (see Figure S-2) depicts the 
evidence base as supporting patient-clinician interactions. The committee 
envisions clinical research that gathers evidence of the benefits and harms 
of various treatment options, so that patients, in consultation with their 
clinicians, can make treatment decisions that are consistent with their 
needs, values, and preferences. 

Currently, many studies are not supported by sufficient evidence. 
Additionally, research participants are often not representative of the 
population with the disease, which makes it difficult to generalize the 
research results to a specific patient. Another limitation of the current 
evidence base is that it frequently does not capture information about the 
impact of a treatment regimen on quality of life, functional and cognitive 
status, symptoms, and overall patient experience with the disease. Given 
that the majority of cancer patients are over 65 years and have comorbid 
conditions complicated by other health (e.g., physical and cognitive defi-
cits) and social (e.g., limited or absent social support, low health literacy) 
risks, the committee is particularly concerned about the lack of clinical 
research focused on older adults and individuals with multiple chronic 
diseases. 
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Recommendation 5: Evidence-Based Cancer Care

Goal: Expand the breadth of data collected on cancer interventions 
for older adults and individuals with multiple comorbid conditions. 

To accomplish this:

•	 �The National Cancer Institute, the Agency for Healthcare Re-
search and Quality, the Patient-Centered Outcomes Research 
Institute, and other comparative effectiveness research funders 
should require researchers evaluating the role of standard and 
novel interventions and technologies used in cancer care to 
include a plan to study a population that mirrors the age distri-
bution and health risk profile of patients with the disease.

•	 �Congress should amend patent law to provide patent extensions 
of up to 6 months for companies that conduct clinical trials of 
new cancer treatments in older adults or patients with multiple 
comorbidities.

Recommendation 6: Evidence-Based Cancer Care

Goal: Expand the depth of data available for assessing interventions.

To accomplish this: 

•	 �The National Cancer Institute should build on ongoing efforts 
and work with other federal agencies, the Patient-Centered 
Outcomes Research Institute, clinical and health services re-
searchers, clinicians, and patients to develop a common set of 
data elements that captures patient-reported outcomes, relevant 
patient characteristics, and health behaviors that researchers 
should collect from randomized clinical trials and observa-
tional studies.
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6

A Learning Health Care Information 
Technology System for Cancer

Information technology (IT) is a key requirement for implementing 
the components of the committee’s conceptual framework for a high-
quality cancer care delivery system. Health IT1 has an important role 

to play in improving the quality of cancer care delivery, patient health, 
cancer research, quality measurement, and performance improvement. 
In the committee’s diagram of its conceptual framework (see Figure S-2), 
IT supports patient-clinician interactions by providing patients and clini-
cians with the information and tools necessary to make well-informed 
medical decisions. Health IT plays a critical role in developing the evi-
dence base from research (e.g., clinical trials and comparative effective-
ness studies) and capturing data from real-world settings that researchers 
can then analyze to generate new knowledge. Further, health systems can 
use health IT to collect and report quality metrics data and to facilitate 
the implementation of performance improvement initiatives, and it allows 
payers to identify and reward high-quality care. 

The role of health IT has been transformed and greatly expanded 
since the publication of the Institute of Medicine’s (IOM’s) 1999 report on 
the quality of cancer care, which discussed a limited role for health IT in 
collecting quality metrics data (IOM and NRC, 1999). Several more recent 
IOM reports have emphasized the potential for health IT to improve the 

1  The Institute of Medicine has defined health IT as a broad range of products. “It encom-
passes a technical system of computers and software that operates in the context of a larger 
sociotechnical system—a collection of hardware and software working in concert within an 
organization that includes people, processes, and technology” (IOM, 2011b, p. 2).
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quality of care. In Crossing the Quality Chasm, the IOM recommended “a 
renewed national commitment to building an information infrastructure 
to support health care delivery, consumer health, quality measurement 
and improvement, public accountability, clinical and health services re-
search, and clinical education” (IOM, 2001, p. 17). In Best Care at Lower 
Cost: The Path to Continuously Learning Health Care in America (hereinafter 
referred to as the Best Care consensus report), the IOM concluded that 
advances in health IT could improve many features of the health care 
system, including patient-clinician communication, clinical decision sup-
port, capturing the patient experience, population surveillance, planning 
and evaluation, and the generation of knowledge (IOM, 2012a). 

A number of other organizations have also elaborated on the impor-
tant role of health IT in care delivery and research, citing improvements in 
patient-centeredness, health outcomes, cost savings, safety, public health 
monitoring, and the conduct of clinical trials (AHRQ, 2012; Hillestad et 
al., 2005; Kellermann and Jones, 2013; PCAST, 2010; RAND Health, 2005). 
The American Society of Clinical Oncology (ASCO) envisions that by 
2030 health IT will be the major mechanism for collecting, analyzing, and 
learning from “big data” in order to drive change in the delivery of care 
(ASCO, 2013b).

Several national events have pushed the health care sector toward the 
adoption of health IT. In his 2004 State of the Union Address, President 
George W. Bush announced the national goal of “wider use of electronic 
records and other health information technology, to help control costs 
and reduce dangerous medical errors” (Bush, 2004, p. 344). He followed 
this announcement with an Executive Order establishing the Office of the 
National Coordinator for Health Information Technology (ONC), which 
is charged with overseeing a nationwide effort to create an IT-enabled 
health care system (ONC, 2013a). The Health Information Technology 
for Economic and Clinical Health (HITECH) Act of 20092 mandated the 
continuation of ONC and provided billions of dollars in incentives for 
clinicians and hospitals to adopt electronic health records (EHRs). 

Many of the anticipated gains in the quality of care from health IT, 
however, have been slow to materialize. A National Research Council 
report found that the “nation faces a health care information technology 
chasm that is analogous to the quality chasm highlighted by the IOM over 
the past decade” (NRC, 2009, p. 5). Clinicians’ and hospitals’ adoption of 
health IT has been slow, despite the incentives created by the HITECH 
Act (Kellermann and Jones, 2013), and the EHRs that clinicians use lag 
behind technological advances in other fields (Mandl and Kohane, 2012). 

2  Title XIII of the American Recovery and Reinvestment Act of 2009, Public Law 111:5, 
111th Cong., 1st sess. (February. 17, 2009).
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Patients have also failed to take full advantage of the benefits of health IT 
in managing their care (Yamin et al., 2011). 

In organizations that have implemented health IT, clinicians have 
sometimes resisted investing the time and effort necessary to master the 
use of the technology. Originally designed for billing and coding pur-
poses, health IT systems have not been integrated efficiently into clinical 
care, do not facilitate the coordination of care, and the need to custom-
ize local systems has created a situation where health IT systems cannot 
communicate with each other (Bitton et al., 2012; Campbell et al., 2009; 
Cimino, 2013; Kellermann and Jones, 2013; Mandl and Kohane, 2012; 
McDonnell et al., 2010; Yasnoff et al., 2013). Many of these systems are 
inflexible and thus are unable to adapt to the changing needs of a modern 
health care system (NRC, 2009). In addition, the promised cost savings 
from implementing health IT have not been fully realized (Kellermann 
and Jones, 2013). These problems are especially challenging in cancer 
care, which involves a complex disease, multiple clinicians, and complex 
treatment decisions (see Chapter 1 for further discussion of the unique 
characteristics of cancer care). 

This chapter presents the committee’s vision for a learning health care 
system that uses IT to improve the quality of cancer care. The chapter 
focuses on components of IT that support a learning health care system. 
Other topics relevant to the use of IT in improving the quality of cancer 
care are discussed elsewhere in this report. Patient and clinicians’ use 
of web-based information and decision aids is discussed in Chapter 3 
and telemedicine is discussed in Chapter 4; a more general discussion of 
health IT is outside the scope of this report. 

The first section of this chapter provides a description of the commit-
tee’s vision and outlines how health IT can meet the needs of all of the 
stakeholders discussed throughout this report, including patients, clini-
cians, researchers, quality metrics developers, and payers. Subsequent 
sections describe the challenges to creating a health IT system that meets 
stakeholders’ needs, as well as potential paths to implementation. Much 
of the evidence base for this chapter is derived from a large body of previ-
ous work conducted by the IOM on a learning health care system, includ-
ing several workshop summaries produced by the Roundtable on Value 
& Science-Driven Health Care and the National Cancer Policy Forum, as 
well as the recent Best Care consensus report (IOM, 2007, 2011a, 2012a,b). 
In addition, the committee conducted a literature search, from 1999 to the 
present, for articles relating to health IT in cancer care.3 It also solicited 

3  The literature search was conducted by Amy McLeod, Administrative Fellow, The Uni-
versity of Texas MD Anderson Cancer Center.
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input from several professionals knowledgeable about health IT.4 The 
committee’s recommendation on health IT addresses the identified gaps. 

The Vision

The committee’s vision for health IT in a high-quality cancer care 
system calls for a learning health care IT system. The concept of a learn-
ing health care system gained prominence in 2007 (Eddy, 2007; Etheredge, 
2007; Kupersmith et al., 2007; Liang, 2007; Lumpkin, 2007; Neumann, 
2007; Pawlson, 2007; Perlin and Kupersmith, 2007; Platt, 2007; Slutsky, 
2007; Stewart et al., 2007; Tunis et al., 2007; Wallace, 2007). The IOM sub-
sequently explored the development and application of a learning health 
care system for improving the quality of care (IOM, 2007, 2010, 2012a,b). 
A learning health care system can be described as a system that:

Uses advances in IT to continuously and automatically collect and com-
pile from clinical practice, disease registries, clinical trials, and other 
sources of information, the evidence needed to deliver the best, most 
up-to-date care that is personalized for each patient. That evidence is 
made available as rapidly as possible to users of a [learning health care 
system], which include patients, physicians, academic institutions, hospi-
tals, insurers, and public health agencies. A [learning health care system] 
ensures that this data-rich system learns routinely and iteratively by 
analyzing captured data, generating evidence, and implementing new 
insights into subsequent care. (IOM, 2010, p. 7 [adapted from Etheredge, 
2007])

Thus, a learning health care system uses IT to “learn” by collect-
ing data on care outcomes and cost in a systematic manner, analyzing 
the captured data both retrospectively and through prospective studies, 
implementing the knowledge gained from these analyses into clinical 
practice, evaluating outcomes of the changes in care, and generating new 
hypotheses to test and implement in clinical care (Abernethy et al., 2010). 

There are several distinguishing characteristics of a learning health care 
system. Foremost, clinical practice and clinical research would be intimately 
linked. The flow of information would not be linear from clinical research to 
clinical practice; it would be circular, with information from clinical practice 
feeding back to clinical researchers in order to generate new knowledge and 

4  John Frenzel, Chief Medical Information Officer, The University of Texas MD Anderson 
Cancer Center; Daniel R. Masys, Affiliate Professor, Biomedical and Health Informatics, 
University of Washington; Stephen Palmer, Director, Office of e-Health Coordination, Texas 
Health and Human Services Commission; Adam Schickedanz, IOM Fellow and Pediatrics 
Resident, University of California, San Francisco; and Peter Yu, Director of Cancer Research, 
Palo Alto Medical Foundation.
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hypotheses for testing. The process of developing new knowledge would 
be built directly into the health care delivery system. A learning health 
care system would be designed to expect and accommodate a continuous 
process for updating what constitutes best evidence and clinical practices. 

To support this ongoing process, a learning health care system would 
facilitate the collection and analysis of big datasets, including genomics 
data and other complex biomarkers. It would promote the rapid transla-
tion of evidence into clinical practice via clinical decision support for 
clinicians. In addition, a learning health care system would provide tools 
that engage and empower patients in making decisions about their own 
care. The achievement of these aims would require payers to create re-
imbursement incentives that support a system of learning and a health 
care system that adopts a culture of learning (IOM, 2007, 2010, 2012a). 
Table 6-1 summarizes fundamental characteristics of the ideal learning 
health care system.

TABLE 6-1  Characteristics of a Learning Health Care System

Science and Informatics 
Real-time access to knowledge – A learning health care system continuously 
and reliably captures, curates, and delivers the best available evidence to guide, 
support, tailor, and improve clinical decision making and care safety and quality.
Digital capture of the care experience – A learning health care system captures the 
care experience on digital platforms for real-time generation and application of 
knowledge for care improvement.

Patient-Clinician Partnership
Engaged, empowered patients – A learning health care system is anchored in patient 
needs and perspectives, and promotes the inclusion of patients, families, and other 
caregivers as vital members of the continuously learning care team.

Incentives
Incentives aligned for value – In a learning health care system, incentives are 
actively aligned to encourage continuous improvement, identify and reduce waste, 
and reward high-value care.
Full transparency – A learning health care system systematically monitors 
the safety, quality, processes, prices, costs, and outcomes of care, and makes 
information available for care improvement, informed choices, and decision making 
by clinicians, patients, and their families.

Culture
Leadership-instilled culture of learning – A learning health care system is 
stewarded by leadership committed to a culture of teamwork, collaboration, and 
adaptability in support of continuous learning as a core aim.
Supportive system competencies – In a learning health care system, complex care 
operations and processes are constantly refined through ongoing team training and 
skill building, systems analysis and information development, and creation of the 
feedback loops for continuous learning and system improvement.

SOURCE: IOM, 2012a, p. 138.
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Many elements which are essential to a learning health care system 
are already in place for cancer care (Abernethy et al., 2010; IOM, 2010). 
As mentioned above, the HITECH Act created new incentives for physi-
cians and hospitals to adopt EHRs, which are “real-time patient-centered 
records . . . [that] contain information about a patient’s medical history, 
diagnoses, medications, immunization dates, allergies, radiology images, 
and lab and test results” (ONC, 2013d). The Centers for Medicare & 
Medicaid Services (CMS) is developing meaningful use standards to en-
sure that EHRs are not just digital versions of paper medical charts that 
statically record information, but rather, information systems that support 
clinical decision making, advance clinical processes and workflow, and 
facilitate data capture and sharing between clinicians and health organiza-
tions (ONC, 2013e; Yu, 2011). 

Each meaningful use stage requires more demanding standards for 
EHR use: collecting and using data (Stage 1); using health IT to improve 
and coordinate care (Stage 2); and capitalizing on clinical decision sup-
port and data collection to improve health outcomes (Stage 3) (ONC, 
2013e). Stage 1 of meaningful use has been fully implemented by the 
clinicians and hospitals participating in the CMS program. Clinicians and 
hospitals will have to comply with Stage 2 starting in 2014, and the com-
ment period for Stage 3 has ended, with Stage 3 standards scheduled to 
be implemented in 2016. In response to these standards, many academic 
and community cancer centers are implementing EHR systems that will 
ultimately enable them to collect data in real-time on every patient. 

There are numerous other potential sources of data for a learning 
health care system in cancer. These include cancer registries, which cap-
ture important information on new cancer diagnoses, including the in-
cidence and types of cancer, the anatomic location, stage at diagnosis, 
planned first course of treatment, and outcome of treatment and clinical 
management. This information is somewhat limited (i.e., registries only 
capture a narrow range of health outcomes, initial treatments, and a 
small segment of the cancer patient population), but could be broadened 
through a learning health care system. Some of the major cancer registries 
in the United States include (1) the National Cancer Institute’s (NCI’s) 
Surveillance, Epidemiology, and End Results program, which captures 
cancer incidence and survival data from 28 percent of the U.S. popula-
tion using data provided by high-quality state and local cancer registries; 
(2) the Centers for Disease Control and Prevention’s (CDC’s) National 
Program of Cancer Registries, which supports statewide, population-
based cancer registries from 45 states and the District of Columbia, Puerto 
Rico, and the U.S. Pacific Island jurisdictions, and covers 96 percent of the 
population; and (3) the Commission on Cancer’s (CoC’s) National Can-
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cer Database, which aggregates cancer registry data from approximately 
1,500 CoC-accredited institutions (ACoS, 2013; CDC, 2012; NCI, 2013c). 

A learning health care system for cancer care would also be sup-
ported by a robust infrastructure for clinical trials on cancer; namely, the 
NCI National Clinical Trials Network (NCI, 2013d). Data from these tri-
als could feed into a learning health care system to provide insights into 
new and existing cancer treatments. In addition, many biorepositories for 
cancer are linked with clinical data, genetic data, and environmental data, 
which could generate new knowledge in a learning health care system 
(Etheredge, 2013). 

A learning health care system for cancer care, as envisioned by the 
committee, does not yet exist. There are, however, many ongoing efforts 
to develop prototypes and small-scale learning health care systems that 
will help demonstrate that the committee’s vision is feasible. Table 6-2 
provides a description of several ongoing efforts to develop this type of 
system: CancerLinQ and the Sentinel Initiative are national efforts to cre-
ate a learning health care system, and Kaiser Permanente’s HealthConnect 
is an example of a learning health care system within an integrated health 
care organization. 

A number of other integrated health care organizations are also creat-
ing learning health care systems, including the Department of Veterans 
Affairs, Intermountain Healthcare, and Group Health (Greene et al., 2012; 
Starr, 2013; VA, 2013). The Patient-Centered Outcomes Research Institute 
(PCORI) is investing $68 million to support the development of a National 
Patient-Centered Clinical Research Network (PCORI, 2013a; Selby et al., 
2013). In addition, the Center for Learning Health Care at Duke University 
is an academic initiative facilitating continuous learning (DCRI, 2013). Ef-
forts to implement key components of a learning health care system are 
discussed in the next sections of this chapter. 

Patient Needs

A learning health care system facilitates patient engagement. As dis-
cussed in Chapter 3, the committee’s conceptual framework envisions 
a high-quality cancer care system that actively engages patients in their 
care and supports them in making informed medical decisions that are 
consistent with their needs, values, and preferences. 

Several characteristics of a learning health care system are important 
to patient engagement, including patients’ online access to their EHRs, 
clinicians’ notes, care plans, and relevant clinical information about their 
conditions (Walker et al., 2011). The system would allow patients to self-
report their health status, side effects of treatment, and other experiences 
as they happen (Cheng et al., 2011). Many mobile devices, such as smart-



Copyright © National Academy of Sciences. All rights reserved.

Delivering High-Quality Cancer Care:  Charting a New Course for a System in Crisis

242	 DELIVERING HIGH-QUALITY CANCER CARE

TABLE 6-2  Examples of Efforts to Develop Learning Health Care 
Systems
Organization Description

CancerLinQ CancerLinQ is the American Society of Clinical Oncology’s 
(ASCO’s) initiative to create a learning health care system for 
oncology practices. It will curate and analyze data from electronic 
health records (EHRs), clinical trials, and clinical practice 
guidelines. It is in the early stages of development. A demo of the 
program was presented at the ASCO Quality Symposium in 2012 
using data from breast cancer patients. 

Kaiser Permanente’s 
HealthConnect

In 2002, Kaiser Permanente contracted with Epic Systems 
Corporation to create and implement HealthConnect. This is an 
integrated EHR system that stores information from multiple 
systems within Kaiser Permanente and presents a longitudinal 
patient record. The information captured includes demographics, 
progress notes, active/historical problems, medication records, 
vital signs, medical history, immunization, preventive health 
milestones, lab data, and radiology reports. It is designed to 
allow clinicians to easily document patient encounters, diagnoses 
and procedures, and clinical notes. It also allows patients and 
clinicians to electronically message each other. MyHealthManager 
gives patients the opportunity to see and access their health 
record. It supports the clinical workforce by providing decision 
support, capturing quality metrics data, informing clinicians 
of their concordance with clinical practice guidelines, and 
including a robust search method of previous treatments and 
outcomes. HealthConnect encompasses an advanced clinical 
decision support system for oncology, including 230 standardized 
protocols for the major adult cancers as well as alerts when 
patients are eligible for clinical trials. The EHR system captures 
the goals of therapy and also monitors for potential medication 
errors and drug interactions. 

Sentinel Initiative The Food and Drug Administration announced the Sentinel 
Initiative in 2008. The goal of this system is to monitor patient 
safety in the United States. Initially, this program will rely on 
EHR and administrative data that medical practices, hospitals, 
delivery systems, health plans, and insurance agencies routinely 
collect to monitor safety. Eventually, it may also use data from 
disease registries, vital statistics registries, and repositories of 
genomics data. The Mini-Sentinel pilot is up and running. It 
includes 17 data partners and encompasses data from nearly 100 
million people. Participating organizations use a distributed data 
network that allows them to retain their data and provide the 
centralized network with a standardized data summary. 

SOURCES: ASCO, 2013a; FDA, 2011, 2013; KP, 2011a; Platt et al., 2009; Wallace, 2007.
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phones and tablets, could assist with this monitoring process and send 
patients reminders to take their medications at the correct time or report 
information to their clinicians (Cheng et al., 2011; West, 2012). The result 
of these self-reports would be captured in the patients’ EHRs, which the 
cancer care team would monitor. If any of the patient-reported informa-
tion warrants special attention by the cancer care team, the team would 
get an electronic notice to follow up with the patient, thus reducing the 
likelihood of patients needlessly suffering from adverse events or severe 
symptoms. 

The benefits of these elements are supported by the evidence. Re-
minder systems triggered from data in patients’ EHRs can lead to patients’ 
improved adherence to treatment protocols and screening recommenda-
tions (Din et al., 2005; Nease et al., 2008; Sequist et al., 2009; Shea et al., 
1996). In a study where patients were invited to read their clinicians’ 
notes, patients accessed their EHRs regularly and reported that this was 
a positive experience; the clinicians reported this had a minimal impact 
on their workflow (Delbanco et al. 2012). 

Moreover, studies show that clinicians value patient-reported infor-
mation, patients are willing to self-report their symptoms, and collecting 
patient-reported outcomes leads to patients who are more satisfied with 
their care as well as improvements in symptom management and patients’ 
overall quality of life (Abernethy et al., 2009; Basch and Abernethy, 2011; 
Basch et al., 2005, 2007; Detmar et al., 2002a,b; Greenhalgh and Meadows, 
1999; Snyder et al., 2010; Taenzer et al., 2000; Velikova et al., 2004). In ad-
dition, patients are more likely to accurately report sensitive information, 
such as answering sexuality-related questions, in an electronic reporting 
system than during live encounters with their cancer care team (Dupont 
et al., 2009). 

A learning health care system would also facilitate patient-clinician 
communication through electronic messaging and appointment schedul-
ing. Patients would be able to email or message their clinicians in real 
time, have their questions answered, their EHR updated with any perti-
nent information, and schedule follow-up office visits. Patients value this 
feature because it can save them time and visits to their clinicians’ offices, 
and has the potential to improve care (Chen et al., 2009; Din et al., 2005). 

At Group Health Cooperative of Puget Sound, for example, about 
two-thirds of the patients communicate with their care team electroni-
cally (Cohn, 2013). Unfortunately, clinicians in many health care systems 
have been slow to adopt electronic communication due to the challenges 
of incorporating patient-reported outcomes into the delivery system, the 
time it takes busy clinicians to review and respond to electronic commu-
nications, and the current reimbursement system’s failure to reward these 
services (Feeny, 2013; Wallwiener et al., 2009). Incentivizing clinicians to 
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quickly respond to patients through an electronic system will require new 
models of team-based cancer care (see Chapter 4) and reimbursement (see 
Chapter 8). 

A learning health care system would also provide patients with edu-
cational material and decision aids at key times during their course of 
treatment. Currently, clinicians may provide patients with overwhelm-
ing amounts of information about their treatment without sensitivity to 
when a patient will actually need critical information. Smart use of patient 
portals within a learning health care system would push information and 
decision aids to patients at specific times (e.g., when patients schedule 
certain types of appointments) and provide patients with information 
about their prognosis, treatment options, treatment effects and side ef-
fects, advance care planning, and anticipated cost of care in a time-sen-
sitive manner. 

In addition, as discussed below in more detail, patients would benefit 
from a learning health care system’s ability to improve the coordina-
tion of care, enhance researchers’ and clinicians’ ability to generate new 
knowledge to inform clinical practice, and facilitate the process of making 
quality metrics transparent and publicly available. 

Clinical Workforce Needs 

The committee’s conceptual framework envisions an adequately 
staffed, trained, and coordinated workforce for cancer care (see Chapter 
4). This includes competent, trusted, interprofessional cancer care teams 
that are aligned with patients’ needs, values, and preferences, and that 
provide care coordinated with patients’ primary/geriatrics and specialist 
care teams. A learning health care system can make this vision a reality by 
improving the workforce’s knowledge of clinical research and best care 
practices, and by promoting care coordination. 

An integral element of a learning health care system is clinical deci-
sion support, which can be defined as a system that provides clinicians 
with “person-specific information, intelligently filtered or presented at 
appropriate times, to enhance health and health care” (ONC, 2013b). 
Decision support is important in clinical practice because the amount of 
new evidence clinical researchers are generating each year “exceed(s) the 
bounds of unaided human cognition” (Masys, 2002, p. 36). 

Research suggests that clinical decision support can influence treat-
ment selection and the ordering of tests, prevent medication errors, and 
ensure the safe dosage of drugs (Kralj et al., 2003; Neilson et al., 2004; 
Potts et al., 2004; Schedlbauer et al., 2009). It can also be used to guide 
clinicians’ decisions about molecularly targeted medicine (Pulley et al., 
2012). The Agency for Healthcare Research and Quality conducted a 
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systematic review of clinical decision support systems and identified the 
following list of characteristics as important in making these systems suc-
cessful at improving care:

•	 Automatic provision of decision support as part of the clinician’s 
workflow

•	 Provision of decision support at the time and location of decision 
making

•	 Provision of a recommendation, not just an assessment
•	 Integration with the charting or order entry system to support 

workflow
•	 Promotion of action rather than inaction
•	 Elimination of the need for additional clinical data entry
•	 Justification of decision support via research evidence
•	 Local clinician involvement in development
•	 Provision of decision support results to patients, as well as clini-

cians (Lobach et al., 2012)

Clinical decision support is particularly important in cancer care due 
to the complexity of the disease, the diverse treatment options available, 
and the enormous body of research relevant to clinical care. Clinicians 
working in cancer would benefit from clinical decision support that pro-
vides guidance on the specific options for therapeutic interventions and 
diagnostic tests, flags potential patient safety concerns (e.g., drug-drug 
interactions at time of prescribing), and identifies patients who need pre-
ventive services or who are at risk for certain adverse side effects. 

Because much of the research on clinical decision support has been 
conducted in areas of health care outside of cancer, additional research 
needs to be conducted to identify the most effective design features and 
timing of clinical decision support for the workforce providing cancer care 
(Clauser et al., 2011; Pearce and Trumble, 2006). In addition, the content 
of the clinical decision support should be kept current and continually 
updated with the results of new clinical trials and observational studies. 
Masys has argued that a learning health care system should meet this 
requirement by including a “national cancer course guidance infrastruc-
ture,” analogous to the Federal Aviation Administration’s course guid-
ance database (see Box 6-1).

 Many EHR vendors are seeking to include clinical decision support 
for cancer care in their products. For example, Epic Systems Corpora-
tion, one of the major EHR vendors, has a medical oncology module 
that provides information on diagnostic staging, treatment options, che-
motherapy dosing schedules, and personalized treatment planning (KP, 
2011a). A number of cancer centers are also working with IBM to train the 
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BOX 6-1 
A National Cancer Course Guidance Infrastructure

Efforts to improve the consistency and safety of health care have drawn on the 
experience and process of other high-risk industries, and parallels between com-
mercial aviation and health care have been cited since the first of the Institute of 
Medicine Quality Chasm reports, To Err Is Human, was published in 1999 (IOM, 
1999). One of the most dramatic transformations in aviation has been the supple-
mentation of paper charts and narrative text for critical aspects of flight with an 
electronic course guidance infrastructure. The U.S. Federal Aviation Administration 
maintains a series of continuously updated databases of system routes, safe ap-
proach paths, destinations, and topographic coordinate data, which is available 
for downloading by users and commercial developers of navigation systems 
and autopilots (FAA, 2013). When downloaded onto plug-in media, these data 
give each aircraft a set of “evidence-based” guidance that, when linked to real-
time global positioning system data and other forms of radio navigation, enable 
autopilot-equipped aircraft to fly complex route patterns, departures, and arrivals 
with precise, second-by-second automated course monitoring and guidance. 

These data have transformed the task of piloting an aircraft from one of eye-
hand coordination and physical manipulation of controls into a task of selecting a 
destination, choosing an appropriate route, entering that plan into the systems that 
control the aircraft’s vertical and lateral movement, and then monitoring whether 
the flight is proceeding according to the plan. Pilots retain the legal responsibility 
for the safe conduct of all of the events from takeoff to touchdown, and frequently 
encounter circumstances that require the plan to be revised as the journey pro-
gresses. But the actual flight path taken does not require their minute-by-minute, 
hands-on movement of the flight controls, and the hundreds of individual control 
inputs needed in the correct sequence are part of the electronic interaction be-
tween the database’s representation of the ideal course and the actual course 
being flown. From the pilot’s perspective, this electronic infrastructure dramatically 
reduces the burden of reading, remembering, and translating a flight plan into 
physical actions in a safety-critical environment.

 Cancer care has a long history of being guided by clinical practice guide-
lines, wherein diagnostic and therapeutic protocols include dozens of carefully 
sequenced clinical observations and interventions that require an orchestrated 
team effort; that effort commonly requires the members of the team to process 
human-readable documents and manually translate them into a time-sensitive, 
patient-specific plan. Thus, cancer care is well positioned to take advantage of 
guidance technologies analogous to those used in aviation. The infrastructure for 
implementing patient-specific clinical decision support exists and is operational at 
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a small number of leading health centers in the United States. To achieve broad 
implementation and the benefits of a learning health care system at a national 
scale, additional research, development, deployment, and evaluation are needed 
in the following areas:

1.	 �Standards for clinical decision support “modules” that encode the recog-
nition logic (as represented in data recorded in electronic health record 
[EHR] systems) of the clinical condition for which evidence-based guidance 
is available. This specification for recognizing when the guidance applies 
would be packaged together electronically with the educational information 
to be displayed to clinicians, patients, and families when a decision needs 
to be made. That information would include the actionable options available, 
and the specification for the sequence of events that constitute the plan 
actually chosen (e.g., the computer-interpretable schema of a multi-agent 
chemotherapy regimen and its monitoring parameters), along with the 
downstream parameters that would constitute evidence of a successful or 
unsuccessful health outcome.

2.	 �A public library of clinical decision support hosted by a neutral and re-
spected source, from which health care organizations could download 
decision support modules, and to which they could upload their observed 
experience using them. Although federal entities such as the U.S. National 
Library of Medicine would be potential clearinghouses for the health care 
course guidance data, a community-based Wikipedia-like resource hosted 
by a not-for-profit entity is a feasible alternative. The Agency for Healthcare 
Research and Quality’s Clinical Decision Support Consortium (Middleton, 
2009), for example, might serve in a dissemination and data exchange role.

3.	 �Standards and software tools for importing electronic guidance data into 
the decision support components of EHR systems, along with easy-to-use 
visualization and editing tools that would enable local practice committees 
to understand, modify, and implement organization-wide guidance for care.

4.	 �Standards and software tools for collecting data on the organizational 
experience of using the decision support modules, the subsequent health 
outcomes of individual cases where the guidance was accepted, along 
with outcomes where the guidance was given, but not implemented by 
providers, and methods for uploading that aggregate within-organization 
experience back to the Public Library of decision support. Within the Public 
Library, those experiences of organizations using the same decision sup-
port infrastructure would be pooled together.

SOURCE: Personal communication, D. Masys, University of Washington, August 9, 2012.
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Watson Computer to help clinicians with complex diagnostic and treat-
ment decisions in oncology (Cohn, 2013; Kohn, 2012). This is the same 
computer that went on Jeopardy! and beat several human champions. 
IBM sold the technology supporting the Watson Computer to WellPoint 
Inc. and Citigroup Inc., and these groups expect it to generate revenue by 
2015 (Jinks, 2013). 

A learning health care system would also support clinicians’ decision 
making in circumstances where there is little to no evidence about the 
benefits and harms of various treatment options. For example, Hoffman 
and Podgurski (2011, p. 425) proposed using health IT to enable “per-
sonalized comparisons of treatment effectiveness.” In their framework, a 
clinician would be able to search the deidentified EHRs of a cohort of pa-
tients who are clinically similar to a patient in question for potential treat-
ments and health outcomes. This feature would enable clinicians to use 
previous patients’ experiences in the health care system to guide future 
care. Frankovich and colleagues operationalized this concept using EHRs 
from Stanford University to identify the best way to treat a 13-year-old 
girl with systemic lupus erythematous (Frankovich et al., 2011). For that 
case, clinicians conducted a search of other EHRs in less than 4 hours and 
developed a treatment plan. In a learning health care system, this type of 
search would become regular practice.

In addition to guiding clinical decisions, a learning health care sys-
tem would facilitate a coordinated cancer care workforce (Bitton et al., 
2012; Forti et al., 2005; Galligioni et al., 2009). The use of health IT to co-
ordinate care is particularly important for cancer because of the diverse 
professional teams providing care and the multiple transitions in care 
between primary care/geriatrics care teams, the cancer care team, and 
other specialist care teams. A learning health care system would provide 
individual members of the cancer care team with a mechanism for easily 
sharing information with each other, as well as with the primary care/
geriatrics care team. 

As cancer care becomes increasingly based on clinical practice guide-
lines, nonphysician professionals will likely play a larger role in routine 
cancer care. For example, ASCO envisions nurse practitioners and physi-
cian assistants using clinical decision support embedded in a learning 
health care system to deliver the majority of cancer care in the future. 
The oncologist’s role would evolve to focus on managing the care teams, 
overseeing the development of care plans, collaborating with primary 
care/geriatrics care teams, and overseeing complex cases (ASCO, 2013b). 
Such a change in the provision of cancer care would address the projected 
workforce shortages (see Chapter 4) and would require a heightened 
level of coordination between the team of professionals providing the 
care. A learning health care system would support this shift by enabling 
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improved communication, assigning tasks, and monitoring and updating 
patients’ care plans. 

A learning health care system would also enhance clinicians’ abili-
ties to recruit patients to clinical trials. As noted in Chapter 5, very few 
adults with cancer participate in clinical trials and the individuals who 
do participate are often unrepresentative of the broader population with 
the disease. A computerized notification system that identifies trials for 
potentially eligible patients would improve this situation. For example, 
Kaiser Permanente has embedded alerts into its EHR system that notify 
clinicians and patients of potentially relevant trials (KP, 2011a). The chal-
lenges to creating an effective clinical trial notification system include 
keeping the list of potential trials current, using consistent terminology 
for categorizing trials (e.g., “stage IV” vs. “metastatic”), and including the 
location of the trials (Monaco et al., 2005). 

A learning health care system would support the clinical workforce 
by enhancing communication between clinicians and insurance compa-
nies. One estimate found that the average U.S. physician spends 3 hours 
each week interacting with insurers (Casalino et al., 2009). IBM’s Watson, 
for example, includes a button that allows clinicians to send a treatment 
proposal to an insurance company for rapid reimbursement approval 
(Cohn, 2013). The Patient Protection and Affordable Care Act5 supports 
electronic communication between payers and clinicians by requiring 
uniform standards and operating rules for electronic transactions (CMS, 
2013). 

Finally, learning health care system would also monitor and capture 
data from clinical encounters, provide clinicians with a report on the 
concordance of their care with clinical practice guidelines, and inform 
clinicians about how their performance compares to that of their peers. 
As discussed in more detail below in the section on Challenges, extract-
ing and analyzing data in a learning health care system is an incredibly 
complex process and will likely require advances in IT, natural language 
processing, and analytics in order to become reality.

Cancer Research Needs

In Chapter 5, the committee acknowledges the role that health IT 
could play in improving the evidence base for high-quality cancer care. A 
learning health care system would allow researchers to conduct powerful 
new types of observational studies by utilizing all of the data captured 
during real-world clinical encounters and integrating it with data cap-

5  Patient Protection and Affordable Care Act, Public Law 111-148, 111th Congress, 2nd 
Sess. (March 23, 2010).
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tured from other sources (e.g., cancer registries, clinical trials, administra-
tive claims databases). 

Most datasets currently available for observational studies are small 
and at risk of bias. The larger databases are narrow in scope (e.g., admin-
istrative databases and adverse event reporting systems) and cannot be 
used to answer broad clinical questions. A learning health care system 
would address these shortcomings by pooling data from multiple sources 
to create a very large database (or a number of integrated databases) that 
would include a diverse population in terms of gender, geography, ethnic-
ity, age, educational level, socioeconomics, and disease/health character-
istics. Such a database would provide an enormous quantity of data about 
older adults and individuals with comorbidities from real-life clinical 
encounters that researchers would be able to analyze. For example, re-
searchers have used the Department of Veterans Affairs’ National Surgical 
Quality Improvement Program database to pool an enormous numbers 
of patients (+300,000) to examine the effects of perioperative anemia and 
polycthemia on postoperative outcomes in older veterans (Wu et al., 
2007). It would also capture data on the off-label use of cancer drugs and 
facilitate the Food and Drug Administration’s surveillance of drugs on the 
market that were granted accelerated approval (Abernethy et al., 2010). 

To reach its full potential for research, a learning health care system 
would need to enable researchers to link patient-level data across data-
bases and time, collect data relevant to the quality of cancer care (e.g., 
functional status, comorbidities), and allow patients to enter information 
into their EHR about their symptoms. This type of observational research 
has many advantages over clinical trials because it can be conducted 
quickly, is less expensive, and analyzes real-world clinical practice. 

In addition, a learning health care system would facilitate genomic 
research by providing researchers with the large numbers of patients 
necessary to understand the biological complexity of cancer. As noted in 
Chapter 2, there has been a trend in cancer treatment toward molecular 
targeted interventions, particularly because collecting molecular data on 
individual patients has become less expensive and clinicians’ understand-
ing of molecular medicine has rapidly increased. A learning health care 
system would allow researchers to identify patients for clinical trials who 
have the relevant molecular markers. Researchers would also be able to 
augment clinical trial data by using EHRs to gather additional patient 
characteristics and fill in missing clinical details. 

For example, in the United Kingdom, the Patient Pathway Manager 
integrates patient data from EHRs with research data. Researchers are 
then able to correlate demographic and clinical information (e.g., age, 
diagnosis, staging, treatment, time of treatment) with study data. The 
system protects patient privacy by providing different levels of access 
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to patient data for authorized clinical staff and researchers (Newsham et 
al., 2011). Similarly, there are a number of large biorepositories that link 
individual genetic data to EHRs, such as Kaiser Permanente’s biobank, 
the Department of Veterans Affairs’ Million Veteran Bank, The National 
Human Genome Research Institute’s Electronic Medical Records and Ge-
nomics (eMERGE) Network, and the United Kingdom’s National Biobank 
(KP, 2011b; Kupersmith and O’Leary, 2012; McCarty et al., 2011; Wellcome 
Trust, 2013). 

Quality Metrics Development Needs 

The committee’s conceptual framework for high-quality cancer care 
requires a system that will measure and assess progress in improving the 
delivery of cancer care, publicly report that information, and develop 
innovative strategies for performance improvement (see Chapter 7). A 
learning health care system, that collects, analyzes, and reports on quality 
data in real-time, is essential for achieving this goal. It would facilitate the 
capture of clinical and patient-reported data in EHRs, allowing research-
ers to measure both the proficiency of care and patients’ experiences with 
care. It would also allow the translation of meaningful quality metrics 
data back to the point of care to inform clinicians about their perfor-
mance and to foster improvement. Through such a process, the cancer 
care team would learn about the concordance of their care with clinical 
practice guidelines and how their care compares to the care provided 
by their colleagues. Providing this information to the cancer care team 
could, in and of itself, drive improved care through clinicians’ desire for 
self-improvement and assurance that they are providing comparable or 
better care than their colleagues (Lamb et al., 2013). In addition, a learning 
health care system would offer the necessary infrastructure for transpar-
ently reporting quality metrics in a way that meets the needs of clinicians, 
patients, and payers. These changes require that a learning health care 
system go beyond simply documenting care processes and that clinicians 
apply any knowledge gained to improve the quality of care.

Few EHR systems, however, currently capture quality metrics data 
reliably. Much of the information that would feed into those metrics is 
unstructured within clinicians’ notes (Jha, 2011). Advances in natural 
language processing could address this problem by enabling computers to 
analyze the context of words and phrases within clinicians’ notes, making 
the information for quality metrics available electronically (Murff et al., 
2011). EHR systems could also lead to clinical data having more standard-
ized content and structure for use in assessing quality metrics. 

In addition, Section 601(b) of the Taxpayer Relief Act of 2012 could 
increase the volume of data collected for quality metrics. This provision 
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creates an incentive for clinicians to submit more data on the quality of 
care to existing disease registries (including cancer registries). 

As discussed in Chapter 7, a major challenge to the collection of qual-
ity metrics is that stakeholders in cancer care do not agree about which 
metrics should be collected. Very little information exists about what 
outcome measures are important to patients in their decision-making 
processes. Plus, outcomes that are important to patients may not always 
be the same as those that are important to clinicians. The complexity of 
the disease, the diverse treatment options available, and their variability 
in the potential complications and outcomes of care further complicates 
the identification of appropriate data to capture. Nevertheless, it is impor-
tant that the learning health care IT system capture information about the 
committee’s components for a high-quality cancer care delivery system 
(i.e., the delivery of patient-centered communication and shared decision 
making, team-based care, evidence-based care, and accessible and afford-
able care). 

Several quality metrics reporting systems currently use health IT. The 
CoC’s Rapid Quality Reporting System Project is a Web-based quality 
metrics tool that provides hospital-level data on adherence to National 
Quality Forum–endorsed quality of cancer care measures for breast and 
colorectal cancers (CoC, 2013). Similarly, ASCO is redesigning its Qual-
ity Oncology Practice Initiative (QOPI) to utilize advances in health IT. 
Through a pilot program with U.S. Oncology, ASCO concluded that EHRs 
could be used to automatically collect and report data to QOPI rather 
than relying on manual chart abstraction and retrospective analyses of 
data reported by clinicians. However, this would require adapting many 
of QOPI’s quality metrics to utilize data that clinicians are capturing in 
their EHRs (ASCO, 2012). The University of Kentucky also recently devel-
oped a model system that enables EHRs to report cancer cases directly to 
the state’s cancer registry in real time (Perry, 2012). Similarly, the CDC is 
working to automate EHR reporting to cancer registries across the United 
States (CDC, 2013). 

Payer Needs 

The committee’s conceptual framework states that payers should 
align reimbursement to reward delivery models that are patient centered 
and provide high-value care based on measured health outcomes. A learn-
ing health care system would make the true cost of cancer care delivery 
more transparent by systematically collecting data on utilization, patient 
out-of-pocket costs, reimbursement, and costs to the health care system. 
It would also integrate this data with quality and outcomes of care data, 
information which is important for patients, their families, and clinicians 
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in making informed medical decisions (see discussion in Chapter 3). A 
learning health care system would inform payers’ pricing for bundled 
payments and other reimbursement reforms currently being piloted for 
cancer (see Chapter 8). In addition, the system’s ability to capture quality 
metrics data would allow payers to identify and reward high-performing 
clinicians and health care organizations. 

Challenges

There are implementation challenges, technical challenges, and ethi-
cal oversight challenges to achieving the committee’s vision for a learning 
health care system for cancer care. Each of these challenges is explored 
below. 

Implementation Challenges 

The Best Care consensus report recognized that clinicians’ concerns 
about the impact of a learning health care system on their workflow could 
be a major challenge to implementation (IOM, 2012a). It noted that time 
pressures, stresses, and inefficiencies in the practice of medicine limit 
clinicians’ ability to focus on new initiatives, including the creation of a 
learning health care system. The sheer number of quality improvement 
initiatives being implemented by various stakeholders in the health care 
system can be overwhelming. Thus, initiatives that focus on only incre-
mental improvements to the health care system and add to a clinician’s 
daily workload are unlikely to succeed. The success of a learning health 
care system will depend on major changes in the environment, context, 
and systems in which clinicians practice so that they are motivated to 
participate in this new system of learning and quality improvement. Cur-
rently, health IT is often hard to use, does not integrate well with existing 
workflows, and adds to the time it takes to see patients and to record clini-
cal data (Campbell et al., 2009; Hesse et al., 2010; McDonnell et al., 2010).

For a learning health care system to work, all of the stakeholders 
involved will need to change their culture to one that values continuous 
learning. Some clinicians are likely to be resistant to switching from a 
paper-based system to an electronic system of recording and accessing 
their patients’ data. Additionally, organizations from multiple sectors of 
the cancer community might be resistant to sharing their data. Likewise, 
clinicians and the institutions for which they work may not want to share 
their data because they could lose their competitive advantage, which is 
gained from the knowledge they generate during their own provision 
of care. Researchers, too, are often focused on individual achievement 
and publication rather than on collaborating and sharing data. Similarly, 
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developers of new drugs and devices are likely to be protective of their 
intellectual property, and EHR vendors have a disincentive to develop 
interoperable systems that would allow the learning health care system 
to integrate their data because they do not want to lose market share of 
their products. Patients may be concerned about the privacy and security 
of their data in an electronic system and may not want or have the capac-
ity to use IT to communicate with their clinicians and other sectors of the 
health care system (Kean et al., 2012). 

The cost of implementing a learning health care system is also pro-
hibitive. It is very expensive for a health care organization to implement 
sophisticated EHR systems that have the capacity to feed into a learning 
health care system. The costs of implementation include software and IT 
infrastructure costs, as well as considerable personnel and training costs. 
Health IT experts need to customize the health IT systems for the local 
environments. In addition, health care organizations need to spend time 
and money to train the users of the health IT system in best practices. Cli-
nicians and health care organizations often pay the costs of implementing 
health IT systems, yet it is the payers and patients who benefit from the 
expected gains in quality and efficiency of care. Thus, there is a disconnect 
between the parties who pay to implement health IT and the parties who 
benefit the most from its implementation (Hillestad et al., 2005). 

The recent increase in clinicians’ and hospitals’ adoption of EHRs 
suggests that meaningful use has been effective at offsetting some of these 
costs. In 2012, the proportion of office-based physicians who used EHR 
systems was 72 percent, up from 48 percent in 2009. Sixty-six percent of 
office-based physicians reported that they planned to apply, or already 
had applied, for meaningful use incentives, and 27 percent of these physi-
cians had computerized systems that met the requirements for Stage 1 of 
meaningful use (Hsiao and Hing, 2012). However, organizations in many 
care settings, such as long-term acute care hospitals and rehabilitation 
hospitals, are excluded from the HITECH Act and are not adopting health 
IT at major rates (Wolf et al., 2012). In addition, the meaningful use incen-
tives are temporary. Clinicians and hospitals will eventually be penalized 
through lower reimbursement rates for failing to adopt EHRs that meet 
the requirements for meaningful use. 

Technical Challenges

The technology currently exists for many of the applications within a 
learning health care system; however, many technological challenges will 
need to be addressed to achieve its full potential. Interoperability is one area 
that will need to be addressed. In a learning health care system, organiza-
tions need to be able to transfer information from one entity to another in 
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a way that is timely, accurate, secure, and transparent (Abernethy et al., 
2010). This includes EHR systems communicating with each other, as well 
as EHRs communicating with other critical databases (e.g., Medicare da-
tabases and cancer registries). Conversely, health care organizations have 
routinely adopted health IT systems customized to local institutional needs, 
which are unable to communicate with other organizations. 

The Bipartisan Policy Center found that the “level of health informa-
tion exchange in the U.S. is extremely low” (BPC, 2012, p. 5). The Direct 
Project has attempted to address this problem by developing standards 
and documentation to support the transfer of data from one health care 
institution to another (Direct Project, 2013). Health information exchanges 
may also help address this obstacle by providing services that enable or-
ganizations to share their data (ONC, 2013c). Additional investments will 
be required to improve interoperability.

In addition, a number of issues with health care data are likely to 
create technological challenges for a learning health care system, includ-
ing the ability to efficiently handle the large quantity of data collected, 
especially in the age of molecularly targeted medicine. In order for data 
within a learning health care system to improve the quality of cancer 
care, clinicians, researchers, quality metrics developers, and payers must 
be able to effectively extract, use, and analyze the data. This will require 
input and forethought from data scientists who are skilled at organizing 
and handling large datasets and in developing IT infrastructure that sup-
ports these functions. Unfortunately, there are not enough adequately 
trained data scientists in health care and it can be difficult to identify 
individuals with the required skills (Davenport and Patil, 2012). Thus, 
the quantity of data within a learning health care system could become 
unmanageable, and it may be difficult for the stakeholders in a learning 
health care system to effectively extract data necessary for improving the 
quality of cancer care. 

The success of a learning health care system will also depend upon 
the collection of the right data. Much of the current data that clinicians 
collect do not relate to important aspects of the quality of care. For exam-
ple, EHR systems often do not capture data on the patients’ experiences 
with care, patients’ ultimate clinical outcomes, or patients’ transition from 
primary cancer treatment to survivorship care (IOM and NRC, 2005; Kean 
et al., 2012). As mentioned above, many stakeholders disagree about 
which metrics are important in a high-quality cancer care system and little 
is known about which metrics patients’ value. 

The lack of uniformity among data is an additional challenge. Data 
are often collected in a free-text format rather than a structured format, 
making the information difficult to aggregate and analyze (Kean et al., 
2012). Also, it can be difficult for organizations to share their data across 
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settings because current health care systems use different vocabularies, 
definitions, and infrastructures. Despite the many ongoing efforts to 
standardize data definitions, such as the Systematized Nomenclature of 
Medicine Clinical Terms (Snowmed CT), researchers, clinicians, and in-
dustry often define medical terms differently (e.g., disease classifications, 
symptoms). In addition, many of the standardized codes are not detailed 
enough for research purposes, especially for cancer, where the disease can 
be defined by its molecular characteristics (West, 2011). Data definitions 
will need to be standardized in a way that recognizes the health care sys-
tem’s evolving knowledge of diseases and advances in treatment. 

Another technological challenge to a learning health care system is 
the use of appropriate analytic methods. Data captured in a learning 
health care system may be less accurate and more subject to bias than data 
collected in clinical trials. Thus, researchers need new analytic methods 
to adjust and account for these limitations (IOM, 2012a). PCORI is fund-
ing methodological research in this area (PCORI, 2013b). For example, it 
sponsored an IOM workshop on conducting observational studies in a 
learning health care system to identify analytic methods for improving the 
validity and reliability of results from such studies (IOM, 2013). 

Ethical Oversight Challenges

The major regulations that govern the ethical oversight of a learning 
health care system in the United States include (1) the Health Insurance 
Portability and Accountability Act (HIPAA) Privacy Rule, which protects 
the privacy of personally identifiable health information by restricting 
the types of allowable uses and disclosures of data; (2) the HIPAA Secu-
rity Rule, which requires health care organizations to securely store any 
personally identifiable health information that is in electronic format; and 
(3) the Common Rule, which governs human subject research by requir-
ing institutional review board (IRB) oversight and research participants’ 
informed consent. 

The IOM has concluded that these regulations often create unneces-
sary barriers to clinical research and do not protect research participants 
as well as they should (IOM, 2009, 2012a). It recommended streamlining 
and revising the existing research regulations to improve care, promote 
the capture of clinical data, and generate knowledge. A number of ethi-
cists have reached similar conclusions and recommended changes to the 
existing oversight paradigm (Faden et al., 2013; Platt et al., 2013; Selker 
et al., 2011). 

Members of the IOM’s Roundtable on Value & Science-Driven Health 
Care have proposed exempting many of the activities of a learning health 
care system from these regulations by classifying the actions as quality 
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improvement and clinical effectiveness assessments rather than research 
(Platt et al., 2013; Selker et al., 2011). They argue that the creation of 
generalizable knowledge is a necessary and routine aspect of health care 
delivery. The amount of oversight required should be commensurate 
with the level of risk imposed on the patient by the activity. In quality 
improvement and effectiveness assessments, the biggest risk to patients 
is that their data might be misused or inappropriately released. However, 
patients are unlikely to be exposed to risks that exceed those of usual care. 
Thus, the authors argue that institutions should designate these activities 
as a type of continuous improvement reviewed through normal institu-
tional systems and exempt them from research oversight (i.e., they should 
not be overseen by an IRB and patient consent should not be required).

Similarly, in a recent Hastings Center Report, Faden and colleagues 
argued that the current regulatory distinction between research and clin-
ical practice is antiquated. They stated that a new ethical foundation 
should be developed that facilitates both care and research, is likely to 
benefit patients, and provides oversight that is commensurate with risk 
and burden (Faden et al., 2013; Kass et al., 2013). They believe that a 
growing number of health care activities cannot be classified as either 
research or clinical practice. By definition, learning health care systems are 
designed to “simultaneously deliver the care patients need while captur-
ing the experience of clinical practice in a systematic way that produces 
generalizable knowledge to improve care for both present and future 
patients” (Kass et al., 2013, p. S6). 

This proposal has been met with a variety of reactions, ranging from 
strong support to others finding the approach too radical and arguing for 
maintaining a distinction between research and clinical care (Grady and 
Wendler, 2013; Kupersmith, 2013; Largent et al., 2013; Menikoff, 2013; 
Puglisi, 2013; Selby and Krumholz, 2013). Regardless of which approach is 
taken, developers of a learning health care system will need to ensure that 
the system is ethically sound and complies with all relevant regulations. 

Path to Implementation 

Although the challenges to creating a learning health care IT system 
for cancer are formidable, there are many steps that stakeholders can 
take to move toward the development of such a system. The Best Care 
consensus report outlines recommendations for establishing the digital 
infrastructure and data utility necessary for continuous learning (see 
Box 6-2). It recognizes that the creation of a learning health care system 
will require an effort on the part of many stakeholders, including health 
care delivery organizations, clinicians, the U.S. Department of Health and 
Human Services (HHS), payers, patients, researchers, health IT vendors, 
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and other stakeholders. These recommendations continue to be relevant 
and, if followed, would facilitate the development of a learning health 
care IT system for cancer. 

In addition, there are steps that stakeholders in cancer care should 
take to facilitate the development of a learning health care IT system for 
cancer. The committee believes that clinicians, through their professional 
organizations, should take a lead role in creating a learning health care 
system for cancer. Having clinicians guide the development process will 
help ensure that the resulting system is seamlessly integrated into clini-
cal practice so that clinicians can easily participate and contribute patient 

BOX 6-2  
IOM Recommendations on the Foundational 
Elements of a Learning Health Care System

Recommendation 1: The Digital Infrastructure

Improve the capacity to capture clinical, care delivery process, and financial data 
for better care, system improvement, and the generation of new knowledge. Data 
generated in the course of care delivery should be digitally collected, compiled, 
and protected as a reliable and accessible resource for care management, pro-
cess improvement, public health, and the generation of new knowledge. 

Strategies for progress toward this goal:

•	 �Health care delivery organizations and clinicians should fully and effectively 
employ digital systems that capture patient care experiences reliably and 
consistently, and implement standards and practices that advance the 
interoperability of data systems.

•	 �The National Coordinator for Health Information Technology, digital tech-
nology developers, and standards organizations should ensure that the 
digital infrastructure captures and delivers the core data elements and 
interoperability needed to support better care, system improvement, and 
the generation of new knowledge.

•	 �Payers, health care delivery organizations, and medical product compa-
nies should contribute data to research and analytic consortia to support 
expanded use of care data to generate new insights.

•	 �Patients should participate in the development of a robust data utility; 
use new clinical communication tools, such as personal portals, for self-
management and care activities; and be involved in building new knowl-
edge, such as through patient-reported outcomes and other knowledge 
processes.

•	 �The Secretary of Health and Human Services should encourage the devel-
opment of distributed data research networks and expand the availability of 
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data. Moreover, professional organizations are already taking the lead 
in developing a learning health care system for cancer through ASCO’s 
CancerLinQ project. These groups should continue to design and imple-
ment the digital infrastructure and analytics necessary to enable con-
tinuous learning in cancer care. This process should involve consultation 
with the other stakeholders discussed in this chapter (patients, research-
ers, quality metrics developers, and payers) to help ensure that the final 
product also meets their needs. 

As in other countries, the federal government has a role to play in 
developing a learning health care system for cancer (BCG, 2012). HHS, 

departmental health data resources for translation into accessible knowl-
edge that can be used for improving care, lowering costs, and enhancing 
public health.

•	 �Research funding agencies and organizations, such as the National In-
stitutes of Health, the Agency for Healthcare Research and Quality, the 
Veterans Health Administration, the Department of Defense, and the 
Patient-Centered Outcomes Research Institute, should promote research 
designs and methods that draw naturally on existing care processes and 
that also support ongoing quality improvement efforts.

Recommendation 2: The Data Utility

Streamline and revise research regulations to improve care, promote the capture 
of clinical data, and generate knowledge. Regulatory agencies should clarify and 
improve regulations governing the collection and use of clinical data to ensure 
patient privacy but also the seamless use of clinical data for better care coordina-
tion and management, improved care, and knowledge enhancement.

Strategies for progress toward this goal:

•	 �The Secretary of Health and Human Services should accelerate and ex-
pand the review of the Health Insurance Portability and Accountability Act 
and institutional review board policies with respect to actual or perceived 
regulatory impediments to the protected use of clinical data, and clarify 
regulations and their interpretation to support the use of clinical data as a 
resource for advancing science and care improvement.

•	 �Patient and consumer groups, clinicians, professional specialty societies, 
health care delivery organizations, voluntary organizations, researchers, 
and grantmakers should develop strategies and outreach to improve under-
standing of the benefits and importance of accelerating the use of clinical 
data to improve care and health outcomes.

SOURCE: IOM, 2012a.
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because of its role in promoting health in the United States, should take 
the lead, with ONC and the NCI involved in the development process. 
ONC, charged with coordinating nationwide efforts to implement and 
use advances in health IT to improve quality of care (ONC, 2013a), has 
the technical expertise necessary to contribute to setting standards and 
developing the IT infrastructure required for this system. 

Similarly, the NCI, with its focus on cancer research and training 
(NCI, 2013b), has demonstrated an interest in supporting the develop-
ment of health IT through its caBIG initiative (Cancer Biomedical Infor-
matics Grid), which was designed to enable researchers, clinicians, and 
patients to share data and knowledge through an informatics grid. This 
program started a dialogue among cancer researchers on the interoper-
ability of clinical and research software tools, developing standards for 
data exchange and interoperability, and disseminating research tools to 
the community. 

The program was criticized, however, as being too focused on tech-
nology, expanding without clear objectives, lacking flexibility, utilizing an 
unsustainable business model, and lacking independent scientific over-
sight (IOM, 2012b). The NCI ended this initiative due to these problems, 
but has continued to support informatics infrastructure development via 
a new National Cancer Informatics Program and an Informatics Work-
ing Group of National Cancer Advisory Board, which is considering the 
NCI’s future role in developing an IT infrastructure (NCI, 2013a). This 
Working Group and NCI Director Harold Varmus have expressed the 
belief that the NCI’s investment in health IT should extend to clinical 
practice, and not be limited to research as it has been in the past.6 Thus, 
HHS, including ONC and the NCI, should support the development 
and integration of a learning health care IT system for cancer. This sup-
port could be both intellectual and financial. 

The committee is concerned that many stakeholders will be reluctant 
to provide data to the learning health care system. As described above, 
many clinicians and institutions use their data to achieve a competitive 
advantage. Thus, the committee recommends that CMS and other pay-
ers create incentives for clinicians to participate in this learning health 
care system for cancer care, as it develops. 

These incentives could be structured similar to the meaningful use 
standards for the adoption of EHRs. Payers could provide cancer care 
teams with bonus payments for being early participants in a learning 
health care system and allowing the data in their EHR system to automati-
cally feed into the learning health care system. Ultimately, sharing clinical 

6  Personal communication, D. Masys, University of Washington, August 9, 2012. 
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data will require less cost and effort on the part of the cancer care team 
because the learning health care system will automate this process. Thus, 
as in meaningful use, payers could change the incentives into penalties 
for cancer care teams at a later date if they fail to share their data with 
this system. The new payment models, discussed in Chapter 8, could also 
include incentives for clinicians to participate in a learning health care 
system for cancer.

Summary and Recommendations 

The committee’s conceptual framework for a high-quality cancer care 
delivery system calls for implementation of a learning health care IT sys-
tem: a system that “learns” by collecting data on care outcomes and cost 
in a systematic manner, analyzing the captured data both retrospectively 
and through prospective studies, implementing the knowledge gained 
from these analyses into clinical practice, evaluating the outcomes of the 
changes in care, and generating new hypotheses to test and implement 
into clinical care. A learning health care IT system is a key requirement for 
implementing the components of the committee’s conceptual framework 
for high-quality cancer care. 

In the committee’s conceptual framework (see Figure S-2), a learning 
health care IT system supports patient-clinician interactions by providing 
patients and clinicians with the information and tools necessary to make 
well-informed medical decisions. It plays an integral role in developing 
the evidence base from research (e.g., clinical trials and CER) and by cap-
turing data from real-world care settings that researchers can then analyze 
to generate new knowledge. Further, it is used to collect and report qual-
ity metrics data, implement performance improvement initiatives, and 
allow payers to identify and reward high-quality care. 

Many of the elements needed to create a learning health care system 
are already in place for cancer, including EHRs, cancer registries, a robust 
infrastructure for cancer clinical trials, and biorepositories that are linked 
with clinical data. Unfortunately, they are incompletely implemented, 
have functional deficiencies, and are not integrated in a way that creates 
a true learning health care system. In addition, relevant regulations that 
govern clinical care and research could pose a challenge to a learning 
health care system. The learning system will either need to comply with 
the relevant regulations or, alternatively, the regulations may need to be 
updated to accommodate such a system.
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Recommendation 7: A Learning Health Care Information Technol-
ogy System for Cancer

Goal: Develop an ethically sound learning health care information 
technology system for cancer that enables real-time analysis of data 
from cancer patients in a variety of care settings. 

To accomplish this:

•	 �Professional organizations should design and implement the 
digital infrastructure and analytics necessary to enable continu-
ous learning in cancer care.

•	 �The U.S. Department of Health and Human Services should 
support the development and integration of a learning health 
care IT system for cancer. 

•	 �The Centers for Medicare & Medicaid Services and other pay-
ers should create incentives for clinicians to participate in this 
learning health care system for cancer, as it develops. 
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7

Translating Evidence into 
Practice, Measuring Quality, 
and Improving Performance

A high-quality cancer care delivery system should translate evidence 
into practice, measure quality, and improve the performance of 
clinicians. To arrive at a high-quality cancer care delivery system 

that does just that, clinicians need tools and initiatives that assist them 
with quickly incorporating new medical knowledge into routine care. Cli-
nicians also need to be able to measure and assess progress in improving 
the delivery of cancer care, publicly report that information, and develop 
innovative strategies for further performance improvement. 

In the figure illustrating the committee’s conceptual framework (see 
Figure S-2), knowledge translation and performance improvement are 
part of a cyclical process that measures the outcomes of patient-clinician 
interactions, implements innovative strategies to improve care, evaluates 
the impact of those interventions on the quality of care, and generates 
new hypotheses for investigation. Clinical practice guidelines (CPGs), 
quality metrics, and performance improvement initiatives are all tools 
supportive of that cyclical process. CPGs and performance improvement 
strategies enhance the translation of evidence into practice. Specifically, 
CPGs translate research results into clinical recommendations for cli-
nicians, and performance improvement initiatives systematically bring 
about a change in the delivery of care that reflects the best available evi-
dence. Quality metrics evaluate health care clinicians’ performance and 
practices by comparing actual clinical practices against recommended 
practices, and identifying areas that could be improved. 

A high-quality cancer care delivery system’s focus on quality metrics 
and CPGs is consistent with the Institute of Medicine’s (IOM’s) 1999 report 
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Ensuring Quality Cancer Care, which recommended improving clinicians’ 
use of systematically developed guidelines and increasing the measure-
ment and monitoring of cancer care using a core set of quality measures 
(IOM and NRC, 1999). Despite those recommendations, the translation of 
research findings into practice in the current cancer care system has been 
slow and incomplete, and many challenges plague the system for measur-
ing and assessing performance. CPGs, for example, are often developed 
by fragmented processes that lack transparency (IOM, 2011c). Serious 
limitations in the evidence base supporting CPGs can result in different 
guidelines being developed on the same topic with conflicting advice to 
clinicians. Performance improvement initiatives are generally modest, 
localized efforts, and because they are tailored to unique local circum-
stances, are difficult to translate to the national level. Similarly, there are 
many challenges and pervasive gaps in existing measures that impede the 
development of cancer quality metrics. 

 The previous chapters discussed the importance of improving the 
scientific evidence base to guide the clinical decision making of patients 
and their health care clinicians, as well as the role of a learning health 
care information technology (IT) system for cancer in accomplishing this 
goal. This chapter discusses how to ensure that this evidence is translated 
into practice, that quality is measured, and that the system monitors and 
assesses its performance. The majority of the chapter focuses on cancer 
quality metrics. The committee commissioned a background paper on 
this topic and identified a great need for improvement in the metrics 
development process. The remainder of the chapter focuses on CPGs and 
performance improvement initiatives. The committee relied heavily on 
the IOM’s previous work on CPGs to derive the evidence base for the 
guideline portion of this chapter (IOM, 2008, 2011c). The committee iden-
tifies one recommendation for improving cancer quality metrics. 

Cancer Quality Metrics1 

Cancer quality measures provide objective descriptors of the conse-
quences of care and transform the nebulous concept of “good medicine” 
into a measurable discipline. These measures serve a number of roles 
in assessing quality of care by providing a standardized and objective 
means of measurement. For example, quality assurance measures assess 
a clinician’s or an organization’s performance for purposes of compliance, 
accreditation, and payment. Performance improvement metrics, however, 

1  This section of the chapter was adapted from a background paper by Tracy Spinks, MD 
Anderson Cancer Center and Consultant, IOM Committee on Improving the Quality of 
Cancer Care: Addressing the Challenges of an Aging Population (2012). 
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are designed to identify gaps in care with the objective of closing those 
gaps. Typically these measures are implemented in a collaborative, rather 
than a punitive, environment. They can drive improvements in care by 
informing patients and influencing clinician behavior and reimbursement. 
Appropriately selected quality measures may be used prospectively to 
influence decision making and care planning and to align the mutual in-
terests of patients, caregivers, clinicians, and payers. Moreover, they can 
provide insights into practice variations between clinicians and document 
changes over time within a given practice setting. 

There are many unique considerations in measuring the quality of 
cancer care. As discussed in earlier chapters, the complexity of cancer 
care has exceeded that of many other common chronic conditions. Can-
cer comprises hundreds of different types of diseases and subtypes and 
includes multiple stages of disease (e.g., precancer, early-stage disease, 
metastatic disease). Cancer care often occurs in multiple phases—an acute 
phase, a chronic phase, and an end-of-life phase—requiring different 
treatments and approaches to care over time. The multiple treatment 
modalities and combination strategies during the acute treatment phase 
demand coordinated teams of professionals with multiple skill sets. Treat-
ment during the chronic phase also requires coordination between vari-
ous care teams. Additionally, patients and clinicians must make difficult 
treatment decisions due to the toxicity of many of the treatment options. 
Quality measures in cancer need to reflect and account for these complex 
characteristics of the disease. 

The National Quality Forum (NQF), the Agency for Healthcare Re-
search and Quality (AHRQ), the American Society of Clinical Oncology 
(ASCO), and the American College of Surgeons’ (ACoS’s) Commission 
on Cancer (CoC) have developed2 or endorsed3 a number of quality mea-
sures specific to or applicable to cancer for use in performance improve-
ment and national mandatory reporting programs in the United States. 
These measures broadly fall into two categories: disease-specific measures 
(e.g., measures specific to breast cancer), and cross-cutting measures, 
which apply to a variety of cancers. Additionally, the Patient Protection 
and Affordable Care Act4 outlined six categories of measures for use in 
federal reporting of cancer care by the nation’s eleven cancer centers not 

2  An organization develops a quality measure by investing time and resources to create a 
new variable to measure.

3  An organization endorses a quality measure by publicly expressing support or approval 
for the measure.

4  Patient Protection and Affordable Care Act, Public Law 111-148, 111th Congress, 2nd 
Sess. (March 23, 2010).
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paid under the Prospective Payment System (PPS)5: outcomes, structure, 
process, costs of care, efficiency, and patients’ perspectives on care. Ex-
isting measures are largely process oriented, although there are some 
measures of outcomes, structure, and patients’ perceptions of care. The 
activities of major organizations involved in quality metrics in cancer are 
summarized in Table 7-1.

5  The Prospective Payment System is used by Medicare to reimburse providers for services 
based on predetermined prices.

TABLE 7-1  Examples of Quality Metrics Projects Relevant to Cancer 
Care

Organization Description

Assessing Care of 
Vulnerable Elders 
(ACOVE)

ACOVE quality measures were developed by health 
services researchers at RAND Corporation in 2000 to 
assess care provided to vulnerable older adults (defined 
as those most likely to die or become severely disabled in 
the next 2 years). The measures reflect the complexity of 
measuring the quality of care for older adults, who often 
have multiple comorbidities and substantial variation in 
treatment preferences. They cover the broad range of health 
care issues that older adults experience, including primary 
care, chronic obstructive pulmonary disease, colorectal 
cancer, breast cancer, sleep disorders, and benign prostatic 
hypertrophy.

National Cancer Data Base 
(NCDB)

The Commission on Cancer (CoC) is a multidisciplinary 
consortium dedicated to increasing survival and improving 
quality of life in cancer patients through research, 
education, standard setting, and quality assessments. 
Currently, more than 1,500 cancer programs meet the 
criteria for CoC accreditation (ACoS, 2011d), which requires 
a review of the scope, organization, and activity of the 
cancer program and compliance with 36 specific standards 
(ACoS, 2011c). Since 1996, all CoC-accredited cancer 
programs have been required to submit data to the NCDB, 
a joint program of CoC and the American Cancer Society. 
The cases submitted to the NCDB represent approximately 
70 percent of all newly diagnosed cancer cases in the United 
States and are summarized in various clinician-level reports 
to facilitate performance improvement, create benchmarks 
for comparative purposes, and identify trends in cancer 
care, such as survival and cancer incidence. 
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Organization Description

National Quality Forum 
(NQF) 

The NQF was formed in 1999 in response to a specific 
recommendation of the President’s Advisory Commission 
to create a nonprofit, public-private partnership that would 
develop a national strategy for measuring and reporting 
on health care quality to advance national aims in health 
care. In 2009, the NQF was awarded a contract with the 
U.S. Department of Health and Human Services (HHS) 
to endorse health care quality measures for use in public 
reporting in the United States. To date, the NQF has 
endorsed more than 60 cancer-specific measures that were 
developed by the American Society of Clinical Oncology 
(ASCO), the American Academy of Medicine’s (AMA’s) 
Physician Consortium for Performance Improvement, 
the American Society for Radiation Oncology, and the 
American Urological Association. These include more than 
40 disease-specific measures that assess screening, diagnosis 
and staging, and initial cancer treatment (e.g., measures 
that assess concordance with treatment guidelines for breast 
cancer). The NQF has also endorsed broader cross-cutting 
measures that focus on end-of-life issues, such as symptom 
management and overutilization of care. 

National Quality 
Measures Clearinghouse 
(NQMC)

The Agency for Healthcare Research and Quality 
established the NQMC in 2002 to serve as a Web-based 
repository of evidence-based health care quality measures 
and to promote widespread access to these measures 
among health care clinicians, health plans, purchasers, and 
other interested stakeholders. As of June 2013, the NQMC 
included 370 cancer-specific measures that assess screening, 
initial treatment, and end-of-life care. Of note, the NQMC 
includes many NQF-endorsed measures as well as cancer-
specific measures that were developed outside of the United 
States, such as in Australia and the United Kingdom. 
The NQMC also includes a database of 95 cancer-specific 
measures currently used by the various agencies within 
HHS, including the Medicare Fee-For-Service Physician 
Feedback Program, the Meaningful Use Electronic Health 
Record Incentive Program, and the Hospital Outpatient 
Quality Reporting Program.

TABLE 7-1  Continued

continued
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Organization Description

National Surgical Quality 
Improvement Program 
(NSQIP)

The Department of Veterans Affairs (VA) developed NSQIP 
in 1994 to monitor and improve the quality of surgical 
interventions in all VA medical centers. The American 
College of Surgeons expanded NSQIP in 2004 to serve 
as a private-sector quality improvement program for 
surgical care. The program is intended to assist hospitals 
in capturing and reporting 30-day morbidity and mortality 
outcomes for all major inpatient and outpatient surgical 
procedures. Examples of measures include surgical site 
infection, urinary tract infection, surgical outcomes in older 
adults, colorectal surgery outcomes, and lower-extremity 
bypass. The measures are captured using a site’s Surgical 
Clinical Reviewer who reviews patients’ medical charts, and 
if necessary, may contact patients by letters or phone.

Physician Consortium for 
Performance Improvement 
(PCPI)

PCPI, a national, physician-led initiative convened by the 
AMA, has developed evidence-based health care quality 
measures for use in the clinical setting. The NQF has 
endorsed more than 20 cancer-specific measures developed 
by PCPI, including cross-cutting measures for pain and 
disease-specific measures for breast, prostate, and other 
cancers. 

Quality Oncology 
Practice Initiative (QOPI)

ASCO began work on its QOPI Program in 2002 to fill the 
void in oncology quality measurement. ASCO made the 
QOPI Program available to its member physicians as a 
voluntary practice-based program in 2006. This program 
provides tools and resources to oncology practices for 
quality measurement, benchmarking, and performance 
improvement and currently has more than 800 registered 
member practices. ASCO also offers a 3-year certification 
through its QOPI Certification Program, which is available 
to outpatient medical or hematology oncology practices in 
the United States. QOPI certification is awarded to practices 
that meet data submission requirements, minimum 
performance on a subset of QOPI measures, and compliance 
with certification standards developed by ASCO and the 
Oncology Nursing Society. As of June 2013, there are 190 
QOPI-certified oncology practices across the country. 

SOURCES: ACoS, 2011a,b,c,d, 2013; AHRQ, 2012b,c,d,e; AMA, 2012; ASCO, 2012b,c,e, 
2013; Bilimoria et al., 2008; Jacobson et al., 2008; Kizer, 2000; McNiff, 2006; Menck et al., 
1991; NQF, 2012b,d, 2013c; President’s Advisory Commission on Consumer Protection 
and Quality in the Health Care Industry, 1998; RAND, 2010.

TABLE 7-1  Continued
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Challenges in Cancer Quality Measurement

There is minimal empirical support that publicly reporting health care 
quality measures has triggered meaningful improvements in the effective-
ness, safety, and patient-centeredness of care (Shekelle et al., 2008; Werner 
et al., 2009). At best, experts have noted “pockets of excellence on specific 
measures or in particular services at individual health care facilities” 
(Chassin and Loeb, 2011, p. 562). Because cancer care has largely been 
excluded from public reporting, it is unclear whether these findings will 
hold true for cancer care in the future; however, some studies examining 
the impact of quality reporting in cancer care have noted improvements 
in care. 

Blayney and colleagues studied the impact of implementing the 
ASCO Quality Oncology Practice Initiative (QOPI) at the University 
of Michigan’s Comprehensive Cancer Center between 2006 and 2008. 
They found that physicians changed their behavior when provided with 
oncology-specific quality data, especially in the areas of treatment plan-
ning and management (Blayney et al., 2009). Between 2009 and 2011, 
Blayney and colleagues expanded their focus and evaluated the impact 
of implementing QOPI at multiple oncology practices. They concluded 
that physician participation in the voluntary reporting program increased 
when the costs of data collection were defrayed by Blue Cross Blue Shield 
of Michigan. At the same time, they found that providing physicians with 
access to the quality reports was insufficient to trigger measurable im-
provements in care across participating practices (Blayney et al., 2012). In 
a separate study, Wick and colleagues studied the impact of participation 
in the ACoS’s National Surgical Quality Improvement Program (NSQIP) 
on surgical site infection rates following colorectal surgery at the Johns 
Hopkins Hospital. They observed a 33.3 percent reduction in the surgical 
site infection rate during the 2-year period studied (July 2009 to July 2011) 
(Wick et al., 2012).

There is no federal program that requires clinicians to report data on 
core cancer measures. Existing programs are primarily voluntary and favor 
“measures of convenience,” which are easy to report but lack meaning for 
patients (Spinks et al., 2011, p. 669). These measures are generally clinician-
oriented, reflect existing fragmentation in care, and lack a clear method for 
triggering improvements. Most measures focus on short-term outcomes in 
care. Thus, there are serious deficiencies in cancer quality measurement in 
the United States, including (1) pervasive gaps in existing cancer measures, 
(2) challenges intrinsic to the measure development process, (3) a lack of 
consumer engagement in measure development and reporting, and (4) the 
need for data to support meaningful, timely, and actionable performance 
measurement. This chapter discusses each of these issues below. 
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Gaps in Existing Cancer Measures 

No current quality reporting program or set of measures adequately 
assesses cancer care in a comprehensive, patient-oriented way. A recent 
report by the NQF-convened Measure Applications Partnership (MAP), 
which provides input to the Secretary of Health and Human Services 
(HHS) on the selection of measures for use in federal reporting, noted 
that cancer care measures are largely disease specific, process focused, 
and measured at the clinician level. These measures support operational 
improvement, but they are limited in their ability to induce wide-scale 
improvements in care, and provide limited insight into overall health care 
quality (MAP and NQF, 2012). For example, process measures are useful 
for establishing minimum standards for delivery systems to achieve and 
are simple to validate. Unfortunately, they do not reliably predict out-
comes and they rarely are able to account for patient preferences of what 
constitutes a desirable care. Thus, it is important that process measures 
be supplemented by additional measures of outcome, structure, efficiency, 
cost, and patient perception of their care. Table 7-2 provides a summary 
of the benefits and drawbacks of the various types of measures used in 
cancer care.

All phases of the cancer care continuum—from prevention and early 
detection, to treatment, survivorship, and end-of-life care—need new 
measures. While NQF-endorsed measures and those included in the Na-
tional Quality Measures Clearinghouse (NQMC) focus on screening and 
initial cancer treatment, few measures address post-treatment follow-up 
and the long-term consequences of care, such as survivorship care, dis-
ease recurrence, and secondary cancers. Assessments of end-of-life care, 
including overuse of therapeutic treatment at the end of life, are included 
in both measure sets, but could be expanded (AHRQ, 2012c; NQF, 2012d). 
The QOPI measure set primarily addresses treatment and includes a few 
measures related to prevention and diagnosis, as well as more than 25 
measures evaluating end-of-life care (ASCO, 2012d). All of these measure 
sets, however, could better assess palliative care and hospice care referral 
patterns and the associated quality of life for cancer patients requiring 
these services. The MAP report emphasized survivorship care (by stage 
and cancer type), palliative care, and end-of-life care as priorities for 
enhancing quality measurement across the continuum of care (MAP and 
NQF, 2012). 

Existing cancer measures also often fail to address all of the relevant 
dimensions of cancer care, such as access to care and care coordination, 
evaluation and management of psychosocial needs, patient and family 
engagement (especially shared decision making and honoring patient 
preferences), management of complex comorbidities, and advance care 
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TABLE 7-2  Types of Quality Metrics Used in Cancer Care

Type Description Benefits Challenges

Structure Measures the settings in 
which clinicians deliver 
health care, including 
material resources, 
human resources, and 
organizational structure 
(e.g., types of services 
available, qualifications 
of clinicians, and staffing 
hierarchies)

Identifies core 
infrastructure 
needed for high-
quality care

Difficult to compare 
across settings 
of variable sizes 
and resources; 
implications for 
patients’ outcomes not 
always clear 

Process Measures the delivery 
of care in defined 
circumstances 
(e.g., screening the 
general populations, 
psychosocial evaluations 
of all newly diagnosed 
patients, care planning 
before starting 
chemotherapy)

Encourages 
evidence-
based care and 
is generally 
straightforward to 
measure

Need to consider 
patient choices 
that differ from 
standard of care and 
contraindications; 
implications for 
patients’ outcomes not 
always clear 

Clinical 
Outcome 

Measures personal 
health and functional 
status as a consequence 
of contact with the 
health care system (e.g., 
survival, success of 
treatment)

Allows assessment 
of ultimate 
endpoints of care

Need to risk adjust 
for comorbidities; 
difficult to compare 
across settings with 
variable populations 

Patient-
Reported 
Outcome 

Measures patients’ 
perceived physical, 
mental, and social 
well-being based on 
information that comes 
directly from the patient 
(e.g., quality of life, 
time to return to normal 
activity, symptom 
burden)

Integrates the 
patient’s “voice” 
into the medical 
record

Some outcomes are 
outside the scope 
of clinical care (e.g., 
social well-being)

Patients’ 
Perspective  
on Care

Measures patients’
satisfaction with the 
health care they  
received

Gathers data 
on patients’ 
experience 
throughout 
the health care 
delivery cycle

Need to account for 
patients’ limitations 
in assessing technical 
aspects of care

continued



Copyright © National Academy of Sciences. All rights reserved.

Delivering High-Quality Cancer Care:  Charting a New Course for a System in Crisis

280	 DELIVERING HIGH-QUALITY CANCER CARE

Type Description Benefits Challenges

Cost Measures the resources 
required for the health 
care system to deliver 
care and the economic 
impact on patients, 
their families, and 
governmental and 
private payers 

Allows parties to 
weigh the relative 
values of potential 
treatment options, 
when combined 
with outcome 
measures

Difficult to measure 
the true cost of care 
given the range of 
prices and expenses 
in medical care; costs 
vary according to 
perspective (patients, 
payer, society, etc.); 
need to distinguish 
between costs and 
charges

Efficiency Measures the time, 
effort, or cost to produce 
a specific output in 
the health care system 
(e.g., time to initiate 
therapy after diagnosis, 
coordination of care)

Reflects important 
determinants of 
patients’ outcomes 
and satisfaction 
with care and is 
a major driver of 
cost 

Need to correlate with 
outcome measures; 
need to account for 
patient characteristics 
and preferences 

Cross-Cutting Measures issues that 
cross cancer or disease 
types (e.g., patient safety, 
care coordination, equity, 
and patients’ perspective 
on care)

Aligns with 
measurement 
of other cancers 
or conditions 
and reflects true 
multidisciplinary 
nature of cancer 
care

Difficult to capture the 
unique characteristics 
of cancer

Disease-
Specific 

Measures issues within a 
specific cancer type (e.g., 
clinicians’ concordance 
with clinical practice 
guidelines for breast, 
prostate, and colon 
cancer)

Reflects diversity 
of cancer and 
tumor biology 

Need to account for 
stage of disease at 
presentation and 
comorbidities 

NOTE: The basis of quality measurement centers on the three major elements of quality 
measurement: outcome, processes and structure (Donabedian, 1980). These elements have 
been expanded in recent years to include concepts of efficiency, cost, and patient-reported 
outcomes. The types of measures are interrelated and overlapping. For example, a measure 
can be disease-specific and a process or outcome measure, or a patient-reported outcome 
and a clinical outcome.

TABLE 7-2  Continued

planning for cancer patients. There are a number of NQF-endorsed mea-
sures, as well as measures in the NQMC and QOPI, that focus on the 
short-term physical consequences of cancer and its treatment (AHRQ, 
2012c; ASCO, 2012d; NQF, 2012d). In addition, Cancer Care Ontario con-
ducted a recent performance improvement project that included develop-



Copyright © National Academy of Sciences. All rights reserved.

Delivering High-Quality Cancer Care:  Charting a New Course for a System in Crisis

TRANSLATING EVIDENCE	 281

ing measures to assess the integration and coordination of palliative care 
services in cancer care (Dudgeon et al., 2009). However, management of 
complex comorbidities and the functional, emotional, and social conse-
quences of the disease, and other high-quality measures, are largely unad-
dressed by current measures (Bishop, 2013; Spinks et al., 2011). 

There are also gaps in measures that assess care planning and care 
coordination, which is particularly problematic because cancer care is 
rarely confined to one hospital or physician. Cancer patients tend to move 
between multiple care settings—primary care teams, cancer care teams, 
community and specialty hospitals, and potentially emergency centers, 
long-term care facilities, and hospice care (MAP and NQF, 2012). Exist-
ing cancer measures are limited by where a patient receives cancer care 
because many oncology practices and hospitals lack the infrastructure 
and sophistication to measure the quality of care they deliver. Moreover, 
NQF requires its endorsed measures to be validated in a specific disease 
or care setting, thus limiting the applicability of the measures in persons 
with multiple comorbidities or who traverse multiple care settings. In ad-
dition, the measurement of care is fragmented and rarely focused on the 
overall patient experience. Few measurement systems integrate a patient’s 
experience across care settings. 

Quality metric development has also thus far failed to prioritize less 
common cancers. Although NQF has endorsed and AHRQ has included 
in the NQMC a number of disease-specific measures, including measures 
for more common cancers, such as breast and prostate cancers, as well as 
measures for less common cancers, such as pancreatic cancer and multiple 
myeloma, these measures are not evenly distributed across the diseases. 
There are few or no measures for other rare cancers, such as brain and 
ovarian cancers (AHRQ, 2012c; NQF, 2012d). QOPI, for example, includes 
disease-specific measures for breast, colorectal, lung, and gynecologic can-
cers, and non-Hodgkin lymphoma, but does not address prostate cancer 
or many other rare cancers (ASCO, 2012d). 

The IOM’s 1999 report on the quality of cancer care recommended 
that patients undergoing technical procedures be treated in high-volume 
facilities (IOM and NRC, 1999). A large body of evidence shows that 
patients undergoing high-risk surgeries at high-volume facilities have 
better health outcomes and short-term survival than patients treated in 
low-volume facilities (Birkmeyer et al., 2003; Finks et al., 2011; Finlayson 
et al., 2003; Ho et al., 2006). Even with their strong track record, however, 
high-volume facilities currently lack the capacity to treat all cancer pa-
tients who require highly skilled procedures (Finks et al., 2011; Spinks et 
al., 2012). Thus, it will be necessary to establish additional quality mea-
sures that identify high-quality, lower volume facilities and clinicians. 

ACoS’s NSQIP, the American Board of Medical Specialties Mainte-
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nance of Certification Evaluation of Performance in Practice, the Joint 
Commission Ongoing Professional Practice Evaluation, and some payer-
driven pay-for-performance initiatives are implementing programs for 
clinicians at low-volume facilities to transparently attain, verify, and 
maintain competence in highly technical procedures. These programs 
should be continually employed to help patients identify competent clini-
cians, regardless of the size of the program in which they practice (Spinks 
et al., 2012).

The challenges to developing meaningful and comprehensive quality 
measurements are amplified in older adults with cancer. Older adults have 
been underrepresented in quality measurement for cancer care for several 
reasons: their underrepresentation in clinical trials (see Chapter 5), con-
flicting recommendations and clinician beliefs regarding cancer screening 
and therapeutic treatment for this population, increased sensitivity to 
treatment-related toxicities, and multiple comorbidities (see discussion 
on older adults in Chapter 2). As a result, existing quality measures may 
not apply directly to older adults with cancer, and in some cases, exist-
ing quality measures may be clinically inappropriate for older adults 
with cancer. Process-based measures are traditionally developed based 
on guidelines for patients with a single disease (i.e., cancer), which do 
not address the complexities of caring for many older patients who have 
multiple, complex conditions and receive care across multiple settings 
over time. 

Challenges Associated with the Measure Development Process

Many of the cancer measurement gaps stem from challenges asso-
ciated with the measure development process. The NQF, AHRQ, and 
other organizations have adopted stringent guidelines for the evaluation 
of health care quality measures, such as scientific acceptability, usabil-
ity, importance, and feasibility. These guidelines help ensure meaningful 
quality metrics that measure what they are intended to and help inform 
the decisions of patients, payers, and federal and state agencies. While 
this approach is generally well suited for process-based measures that 
evaluate the technical aspects of care (e.g., guideline adherence), it is not 
particularly suitable for evaluating other measures that assess the inter-
personal aspects of care, outcomes, patients’ perspectives on care, and 
other non-process-oriented measures. In addition, quality measures often 
do not account for the appropriateness of some processes of care measures 
in special circumstances (e.g., advanced dementia, short life expectancy).

A lack of national coordination and oversight seriously compromises 
the measurement development process. Many independent groups, ca-
pable of funding the testing and validation of their own measures, have 
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developed discipline-specific quality metrics, which reflects the fragmen-
tation in health care delivery. In its 2011 report For the Public’s Health: The 
Role of Measurement in Action and Accountability, the IOM noted that this 
process had produced an abundance of overlapping health care measure 
sets that vary in quality and application, confuse health care decision 
makers, and lead to further fragmentation in an already splintered field 
(IOM, 2011a). For example, the NQF has endorsed two measures related 
to hormonal therapy for hormone receptor positive breast cancer: NQF 
measure #0220—Adjuvant hormonal therapy; and NQF measure #0387—
Oncology: Hormonal therapy for stage IC through IIIC, ER/PR positive breast 
cancer (NQF, 2012a,e). Both measures, based on National Comprehensive 
Cancer Network’s (NCCN’s) CPGs for breast cancer patients, have slight, 
but meaningful differences (e.g., patient population, care setting, and/or 
data source). This lack of coordination has contributed to pervasive gaps 
in measures, as discussed above. 

Efforts by organizations, such as the NQF, to create parsimonious 
families of quality measures have reduced measure fragmentation to a 
limited degree. These organizations have prioritized the development of 
measures that fill crucial gaps in cancer measurement and apply to certain 
diseases and dimensions of care. Because these organizations lack the au-
thority to ensure that measure developers implement their recommenda-
tions, however, minimal progress has been made in filling persisting gaps. 

These groups are also working to harmonize existing measures. In its 
2010 publication Guidance for Measure Harmonization—A Consensus Report, 
the NQF provided specific guidance to measure developers and NQF 
project steering committees. Outlined in the report were seven principles 
for measuring harmonization as well as considerations for harmoniz-
ing overlapping and related measures (NQF, 2010). Additionally, when 
submitting measures to the NQF for potential endorsement, measure de-
velopers must attest that the measure has been harmonized with existing 
measures (NQF, 2012c). 

Compared with the scientific evidence supporting measurement of 
the technical aspects of cancer care (Schneider et al., 2004), there is a major 
void in the body of evidence supporting measure development for other 
dimensions of care—most notably, access to care and care coordination; 
patient and family engagement (including shared decision making and 
honoring patient preferences); management of complex comorbidities; 
quality-of-life issues during and after treatment; reintegration into society 
(e.g., return to work); and the costs of care. In Chapter 5, the committee 
makes several recommendations for improving the breadth and depth of 
information collected in clinical research. If these recommendations are 
implemented, the scientific evidence available to inform measurement 
development should improve. 
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Many process-of-care measures assess adherence to disease- and 
stage-specific CPGs. Despite the ubiquity of these guidelines, wide varia-
tions in adherence have been observed for certain diseases, for selected 
clinicians, and within cancer programs (Foster et al., 2009; Romanus et al., 
2009). The voluntary nature of guideline adherence drives some variation, 
while a patient’s prior cancer treatment, comorbidities, and preferences 
may also influence guideline adherence (Spinks et al., 2012). Respecting 
individual patient needs, values, and preferences is at the heart of patient 
centeredness and is the foundation for the shift toward patient-driven, 
personalized cancer care (see discussion in Chapter 3). Thus, measures 
of clinicians’ adherence to guidelines must account for patient prefer-
ences in assessing performance without penalizing clinicians for honoring 
patients’ preferences. These measures should address patients who opt 
for care that differs from recommendations for screening and treatment 
(Kahn et al., 2002). 

Several process-of-care measures “credit” physicians for recommend-
ing guideline-based treatment to their cancer patients, even when the 
patient does not receive the treatment due to medical contraindications or 
patient preference (e.g., NQF measure #0220—Adjuvant hormonal therapy) 
(NQF, 2012a), which is appropriate in many instances. It is important that 
measures be transparent and distinguish between concordant and recom-
mended care. These delineations can identify areas where disparities in 
access to care exist and can be used to understand the relationship be-
tween the long-term outcomes and the use of evidence-based guidelines 
(NQF, 2012c) 

Clinician attribution can also challenge the development of quality 
measures. Health care quality measures should assess aspects of care that 
may be influenced by individual clinicians (IOM, 2001), specifically for the 
purposes of accountability and reimbursement. In the current health care 
delivery system, where patients often move between multiple care set-
tings and multiple clinicians are influencing patient outcomes, attribution 
of health care outcomes has become daunting. The shift to an “episode 
of care” framework, where quality is assessed and costs are accumulated 
across clinicians for a specific condition or disease or a designated period 
of time, could make the assessment of clinician attribution even more 
complicated because it will be unclear which clinician is responsible for 
each health outcome (Krumholz et al., 2008). 

Understandably, clinicians may be reticent to be held accountable 
for the outcomes of care where multiple health care clinicians are en-
gaged in its delivery. When resource use for any one patient is evaluated 
across multiple clinicians, these concerns may be amplified (Hussey and 
McGlynn, 2009). Thus, measure developers should adopt adequate pre-
cautions to ensure that measures are attributed to the individuals, groups, 
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or organizations responsible for the decisions, outcomes, and costs of care 
(Krumholz et al., 2008). Cancer care plans, as recommended in Chapter 
3, should indicate who is responsible for each element of care provision, 
thereby making attribution easier. In assessing whether appropriate care 
was received, quality measures should account for the complications of 
treating asymptomatic disease, inappropriate or inadequate prior care, 
and patient preferences that differ from clinician recommendations (Kahn 
et al., 2002). 

A number of risk-adjustment strategies, which account for factors that 
influence clinical outcomes (e.g., patient demographics, severity of illness, 
comorbid conditions), have been developed to support equitable compari-
sons across clinicians and to assess variations in patient outcomes. Be-
cause these models are not specific to cancer, however, they ignore some 
primary drivers of cancer outcomes: cancer type and stage, tumor mark-
ers, functional status and well-being, previous treatment, and patient ad-
herence with treatment regimens (Kahn et al., 2002). Although a number 
of efforts (most recently by the University Health System Consortium) 
have been initiated to enhance existing risk-adjustment methodologies 
for more meaningful comparisons of cancer care (UHC, 2012), the utility 
of these models is limited by the availability, quality, and completeness of 
data to support risk adjustment. 

Traditional risk-adjustment models utilize administrative claims data, 
which are widely available, but fail to capture many important variables, 
such as functional status, patient adherence with treatment regimens, 
socioeconomic status, and education level. Thus, standardized defini-
tions, data collection, and reporting methods should be adopted for these 
outcomes drivers. Additionally, as risk-adjustment models are refined, 
risk adjustments should not mask disparities in care (Deutsch et al., 2012; 
NQF, 2012c; Weissman et al., 2011). Weismann and colleagues recom-
mended stratifying outcomes by socioeconomic status and other demo-
graphic factors, where possible, rather than adjusting for these factors 
(Weissman et al., 2011). 

A similar problem exists in comparing measures across care settings, 
especially measures of patients’ survival. Recently, a number of academic 
cancer centers began publishing their 3- and 5-year survival outcomes 
on the Internet, usually comparing their outcomes to national statistics 
or community-based data (Goldberg, 2011). Although survival outcomes 
data are critically important to patients, interpreting comparative sur-
vival outcomes data are complicated because of the great variability in 
cancer care delivery organizations’ patient populations and approaches 
to staging and labeling cancers (Berry, 2011). NQF’s MAP has had formal 
discussions about how to publicly report survival outcomes in a way 
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that allows meaningful comparisons (NQF, 2012f). However, considerable 
work needs to be done to achieve this goal.

Finally, small sample sizes can create problems for the measure de-
velopment process. As part of that process, developers perform statisti-
cal testing to ensure that the measure results are statistically valid. Small 
sample sizes—which arise from measuring rare diseases, the increasing 
specificity of many measures, and measuring at the clinician level where 
an individual clinician may only see a small number of patients with a 
specific condition of interest (Higgins et al., 2011; MAP and NQF, 2012)—
make it difficult to validate results. Cross-cutting measures that focus 
more broadly on patient safety, care coordination, and patients’ perspec-
tives on care can help to overcome the limitations of small sample sizes 
(MAP and NQF, 2012). Use of these measures would create opportunities 
for assessing the quality of care across a much larger population, par-
ticularly for patients with rarer diseases that have not been addressed by 
existing disease-specific measures. 

Lack of Consumer Engagement in Quality Measurement 

Publicly reporting health care quality measures has been championed 
as a means of guiding patients to high-quality and efficient health care. 
The HHS National Strategy for Performance Improvement in Health Care 
(or National Quality Strategy) has identified public reporting as a policy 
lever for improving patients’ access to high-quality and affordable care 
in the United States (National Priorities Partnership, 2011). Furthermore, 
Hibbard and Sofaer proposed that consumer use of comparative perfor-
mance reports might influence health care quality by enabling patients 
to seek out and obtain high-quality health care and encouraging perfor-
mance improvement among health care clinicians to protect their reputa-
tions and maintain their market share (Hibbard and Sofaer, 2010).

This consumer-driven health care model assumes that patients, when 
provided with health care quality data, will seek care from high-quality 
and low-cost clinicians (Harris and Beeuwkes Buntin, 2008). Research 
suggests that patients have a strong interest in information on clini-
cian quality (Harris and Beeuwkes Buntin, 2008), but rarely use health 
care quality data in choosing a clinician (Faber et al., 2009; Totten et al., 
2012). For example, the Henry J. Kaiser Family Foundation, together with 
AHRQ, conducted a series of patient surveys in 2000, 2004, and 2006 to 
assess the national perception of health care quality, patients’ exposure 
to and use of health care quality information, and patients’ experience 
with poor care coordination and medical errors. In the 2006 study, only 
36 percent of respondents reported viewing information on the quality 
of health plans, hospitals, and doctors within the prior year, and only 20 



Copyright © National Academy of Sciences. All rights reserved.

Delivering High-Quality Cancer Care:  Charting a New Course for a System in Crisis

TRANSLATING EVIDENCE	 287

percent of respondents reported using this information to make health 
care decisions. Exposure to and usage of information on health plans was 
highest (29 percent and 12 percent, respectively) while exposure to and 
usage of information on physicians was lowest (12 percent and 7 percent, 
respectively) (KFF and AHRQ, 2006). 

In 2010, AHRQ began publishing its “Best Practices in Public Report-
ing” series to guide public and private organizations in making public 
reports of health care quality data clearer, more meaningful, and action-
able for patients. The first report in this series—Best Practices in Public 
Reporting No. 1: How to Effectively Present Health Care Performance Data to 
Consumers—outlined several challenges to consumers’ use of health care 
quality data, including differing definitions of quality among patients 
and clinical experts, and consumer difficulty with understanding and 
interpreting quality measures. The report also noted that clinical quality 
measures are often not meaningful to patients and are frequently misin-
terpreted. For example, patients may not associate high rates of hospital 
readmissions with poor care or harm by clinicians. Additionally, patients 
erroneously may equate more efficient, lower cost care with poor care 
(Hibbard and Sofaer, 2010). This type of misinterpretation may be com-
mon across all segments of society, but is likely more concentrated among 
individuals with poor health literacy, a characteristic that is dispropor-
tionately high among older adults and individuals with limited educa-
tion, poor English proficiency, lower socioeconomic status, or mental or 
physical disabilities (IOM, 2011b).

Although most publishers of health care quality data have adopted 
a philosophy that “if you build it, they will come,” there is a dearth of 
consumer engagement in developing these reports; fundamental differ-
ences in perceptions of quality and value of health care by patients, clini-
cians, health plans, and state and federal agencies are likely contributors. 
Research suggests that patients place a high value on clinicians who are 
responsive to their individual needs, access to and choice of clinicians and 
services, and treatments that maximize their quality of life and productiv-
ity. Clinicians evaluate care in terms of their ability to draw on their medi-
cal expertise to achieve optimal patient outcomes, while health plans and 
state and federal agencies tend to equate quality of care with efficiency, 
appropriate utilization of diagnostic and therapeutic technologies, and 
high patient satisfaction. While there are some commonalities among 
these divergent perspectives (e.g., none of these stakeholder groups is in-
different to patient harm), balancing their diverse perspectives continues 
to challenge quality measurement, especially in public reporting (IOM 
and NRC, 1999; McGlynn, 1997). 

Additionally, consumer reactions to variations in health care costs 
and quality of care may vary considerably from consumer reactions to 



Copyright © National Academy of Sciences. All rights reserved.

Delivering High-Quality Cancer Care:  Charting a New Course for a System in Crisis

288	 DELIVERING HIGH-QUALITY CANCER CARE

corresponding changes in other sectors of the economy, which often re-
flect trade-offs between costs and quality of goods and services. Limited 
supply (e.g., one hospital in the geographic region), the absence of infor-
mation, passive behavior on the part of patients, and insurance coverage, 
which often shields patients from fluctuations in health care costs, have 
been suggested as contributing factors. Without access to accurate and 
timely cost and quality information, patients may err in their assessments 
of quality of care, and health care costs will lack sensitivity to quality of 
care (Pauly, 2011; Usman, 2011).

To reach patients effectively, quality and cost data should be col-
lected and reported with patient needs in mind. Measure developers 
and reporting agencies will need to work closely with patients and their 
caregivers to understand their evolving informational needs and at what 
point in the cancer care continuum giving patients that information will 
be appropriate. Additionally, measure developers and reporting agencies 
should accommodate patient preferences regarding the format and deliv-
ery mechanism of this information so that it is understandable and useful 
for patients facing health care decisions. By bridging the gulf between 
patients and measure developers and reporting agencies, patient advo-
cacy groups could play a key role in consumer-driven, patient-centered 
quality reporting. 

Meaningful, Timely, and Actionable Performance Data 

The widespread need for and general absence of meaningful, timely, 
and actionable performance data to support quality measurement and 
performance improvement is well documented (Anderson et al., 2012; 
IOM and NRC, 1999, 2000; MAP and NQF, 2012; Russell, 1998). Despite 
that recognition, during the past two decades, there has been little ad-
vancement in data collection and reporting to support better performance 
data. More than ever, the health care system in the United States has 
proved itself to be capable of documenting its persistent deficiencies, but 
it has failed to produce actionable performance data to mobilize real and 
lasting change (Davies, 2001). This absence of progress provides a sharp 
contrast to the technical and technological changes observed in health 
care delivery and health care technology for cancer care. 

Electronic health records (EHRs) could improve the speed and ease 
of data collection and reporting. As described in Chapter 6, the Health 
Information Technology for Economic and Clinical Health (HITECH) Act 
of 2009 has triggered substantial increases in EHR adoption among health 
care clinicians through a series of incentive payments and penalties. How-
ever, EHRs were not designed as quality measurement and reporting sys-
tems and they often lack interoperability—the ability for data systems to 
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exchange data to support health care delivery, decision making, and care 
coordination across multiple clinicians (Anderson et al., 2012). Moreover, 
patient-reported outcomes and other critical data elements are not rou-
tinely captured in EHRs or are not captured in a discrete and reportable 
format. Preliminary assessments of EHR-generated quality measures sug-
gest that major work will be required to ensure the accuracy and validity 
of quality data obtained from EHRs (Parsons et al., 2012). 

Manual chart abstraction and data entry remain a primary mecha-
nism of data collection for quality measurement. In a 2012 hospital staff-
ing survey published by The Advisory Board Company, respondents 
reported that a large proportion of quality data was obtained through 
manual abstraction: approximately 55 percent of respondents indicated 
that 80 percent to 100 percent of their quality data was obtained manu-
ally. In contrast, approximately 3 percent of respondents reported obtain-
ing up to 25 percent of their quality data through manual abstraction. 
Survey respondents also noted a mean of 3.7 full-time employee equiva-
lents responsible for data abstraction to support quality reporting, with a 
mean of 2.5 full-time employee equivalents dedicated to the Centers for 
Medicare & Medicaid Services’ (CMS’) inpatient and outpatient quality 
reporting programs (The Advisory Board Company, 2012). Staffing for 
these activities is costly, especially for smaller community hospitals, and it 
seems likely that these costs are passed onto patients and payers through 
increased charges. 

Also problematic is the substantial delay that frequently occurs when 
manual data collection is required. For many cancer registries, includ-
ing the NCI’s Surveillance, Epidemiology, and End Results program 
and the ACoS CoC’s National Cancer Data Base, several months may 
lapse between diagnosis and data submission, and the data are usually 
not available for review until many months to years later (ACoS, 2011d; 
NCI, 2012; Schneider et al., 2004). While these registries are rich national 
data sources on cancer incidence, treatment, and outcomes, delays limit 
their utility for real-time and actionable quality reporting. Likewise, 
retrospective outcomes studies, traditionally conducted on an ad hoc 
basis following treatment completion for a cohort of patients, require 
lengthy manual chart abstraction and data analysis. These studies, too, 
are limited in their ability to influence health care delivery because of 
their lengthy turnaround time. 

A learning cancer IT system for cancer, as recommended by the com-
mittee (see Chapter 6), would provide a structured data system that 
collects and reports data to support more real-time quality assessments 
and informed decision making by patients, their caregivers, clinicians, 
payers, and federal and state agencies. Such a system would capture 
patient-reported data, integrate this information with data in EHRs and 
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other sources, and support robust data analytics and real-time decision-
making support.

 Clinicians will also play a crucial role in advancing the quantity and 
quality of data collected for reporting purposes. Clinicians need to agree 
on many complex decisions, such as 

•	 Which data collection activities should be automated? 
•	 Is prospective or retrospective data collection more appropriate 

for a given data collection activity? 
•	 Which data elements must be collected by physicians, and which 

data elements may be collected in a more economical fashion by 
other members of the clinical staff without sacrificing the quality 
of the data? 

Clinicians may need to sacrifice some degree of autonomy and personal 
preference to utilize and benefit from emerging technologies, such as 
structured dictation and clinical documentation. They may need to adopt 
standardized documentation styles and terminology to facilitate struc-
tured data collection and reporting, and to support data sharing with each 
other. Advances in natural language processing, however, could poten-
tially reduce this need by allowing computers to analyze and capture the 
context of words and phrases within clinicians’ notes (Murff et al., 2011).

The transition from manual to automated data collection will require 
increased accuracy and specificity at the data collection point. EHRs and 
other IT systems cannot report accurately on patient characteristics or 
health care delivery that is not documented or is documented improperly. 
Recent research supports the intuitive notion that clinician workflow and 
documentation practice have a strong influence on EHR-based quality 
measures (Parsons et al., 2012). Thus, the quality and completeness of the 
data entered may constrain the utility, quality, and accuracy of automated 
reporting. Improved clinician workflow and documentation, together 
with IT advancements, could promote the availability of meaningful, 
timely, and actionable performance data for cancer quality measurement 
and reporting. 

The Path Forward 

The current independent efforts to develop cancer metrics have left 
patients, payers, clinicians, and state and federal agencies without an ef-
fective method to assess and improve the quality of cancer care delivery 
in America. Thus, to advance quality measurement in cancer care and 
improve the quality of cancer care, the committee identified the goal of 
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creating a national quality reporting program for cancer care as part of 
a learning health care system (see Chapter 6) (Recommendation 8). 

The committee considered a number of stakeholders as potential 
leaders in accomplishing this goal. For example, several organizations 
have attempted to influence quality measurement for cancer care, in-
cluding the IOM, RAND Corporation, NQF, AHRQ, and, most recently, 
two NQF-convened public-private partnerships (the MAP and the NPP) 
(NQF, 2013a,b). These organizations have expended substantial effort to 
expand this discipline, but they lack the authority to enforce their recom-
mendations and the resources to fund the tremendous body of research 
that is needed. They also are not focused exclusively on cancer care. 
Additionally, professional organizations including the ACoS and ASCO, 
have instituted voluntary reporting programs through which program 
participants have demonstrated improvements in cancer care. The work 
of these organizations reflects some collaboration but their activities have 
been siloed to a large degree. 

CMS, together with its parent agency HHS, have also attempted to 
influence quality measurement for cancer care through various man-
datory reporting programs, including the Physician Quality Reporting 
System (CMS, 2012) and, most recently, a mandatory reporting program 
for the nation’s eleven cancer centers that are not paid under the PPS 
(Spinks et al., 2011). However, CMS has not provided strategic direction 
for cancer quality metrics. It has generally proposed an ever-growing 
list of process-oriented measures (or measures of short-term outcomes), 
which frequently are reported from administrative claims databases or 
patient sampling and are, therefore, relatively inexpensive to produce 
(Pronovost and Lilford, 2011). This approach fits the federal timetable 
under which CMS operates and its quest for provider accountability, but 
these timelines are too brief and CMS’ focus on the Medicare population 
is too narrow to implement an effective and influential national reporting 
program for cancer care. 

In order to advance the development of a national quality reporting 
program for cancer, the committee recommends that HHS work with 
professional organizations to create and implement a formal long-term 
strategy for publicly reporting quality measures for cancer care that 
leverages existing efforts. The long-term strategy should focus on the 
needs of all individuals diagnosed with or at risk for developing cancer. 
The committee believes that clinicians, through their professional orga-
nizations, should be the primary actors because a clinician-led process 
will help ensure that the resulting reporting program is acceptable to 
practicing clinicians and reflects of key quality issues in cancer care. 
Moreover, these organizations are already in the process of developing 
quality metrics for their members. The committee believes that HHS 
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should play a convening role in order to improve the coordination of the 
work of professional organizations. In the past, these organizations have 
collaborated on an ad hoc basis but more systematic collaboration would 
speed progress toward this goal.

A key component of developing a formal long-term strategy for qual-
ity measures for cancer will be prioritizing, funding, and directing the 
development of meaningful quality measures, with a focus on outcome 
measures, and with performance targets for use in publicly reporting 
the performance of institutions, practices, and individual clinicians. 
These measures should target gaps in cross-cutting, nontechnical mea-
sures as well as measures for specific types of cancers that have largely 
been excluded from previous measure development efforts. The measures 
should also incorporate the components of the committee’s conceptual 
framework at the level of institutions or oncology practices, including 
measuring the effectiveness of 

•	 patient-clinician communication and shared decision making in 
supporting patients and caregivers in making informed medical 
decisions consistent with their needs, values, and preferences, as 
well as advance care planning, the provision of palliative care and 
psychosocial support across the continuum of care, and timely 
referral to hospice care at the end of life (see Chapter 3);

•	 team-based cancer care that prioritizes patient-centered care and 
coordination with a patient’s primary care/geriatrics care team 
and other care teams (Chapter 4);

•	 evidence-based cancer care that is concordant with clinical prac-
tice guidelines and consistent with patients’ needs, values, and 
preferences (Chapter 5);

•	 clinician participation in the learning health care system and the 
national quality reporting program (Chapters 6 and 7); and

•	 efforts to improve the accessibility and affordability of cancer care 
(Chapter 8).

To be successful, stakeholders will need to make uncomfortable 
adjustments, such as adopting shared accountability across clinicians, 
increasing the transparency of traditionally proprietary cost data, and 
requiring patients to accept greater responsibility for their outcomes of 
care. While data availability will be an important consideration, it should 
not be the sole factor in measure selection. The committee’s goals of im-
proving the breadth and depth of information collected in clinical research 
(see Chapter 5) will help fill in some of the knowledge gaps surrounding 
cancer care, such as management of complex comorbidities, quality-of-
life issues during and after treatment, and the cost of care. A formal tool 
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could be developed to assist with prioritizing and selecting measures for 
development. 

HHS should also work with professional organizations to imple-
ment a coordinated, transparent reporting infrastructure that meets the 
informational needs of all stakeholders, with an emphasis on transpar-
ency and reporting data that are meaningful and understandable to 
patients and can be used to guide their health care decisions. Achieving 
this recommendation will likely require the development of a learning 
health care IT system for cancer care, as discussed in Chapter 6. A learn-
ing health care IT system could facilitate the collection of reliable data 
in EHRs as part of clinicians’ day-to-day workflow. These data could 
then be aggregated to assess individual and organizational performance, 
and made publicly available to inform patients and other decision mak-
ers. The committee recognizes that implementation of this recommenda-
tion will present considerable challenges (e.g., technological, financial, 
and cultural). However, the need for a robust reporting infrastructure 
is great, given that independent efforts to develop cancer metrics have 
left patients, clinicians, payers, and the government without an effective 
mechanism to assess and improve the quality of cancer care delivery in 
the United States.

Clinical Practice Guidelines

Clinical research leads to improvements in the quality of care only 
if these research results are translated into practice. Clinicians use CPGs 
to synthesize research findings into actionable steps for providing care. 
The IOM has defined CPGs as “statements that include recommenda-
tions intended to optimize patient care that are informed by a systematic 
review of the evidence and an assessment of the benefits and harms of 
alternative care options” (IOM, 2011c, p. 4). CPGs are often used to inform 
the development of quality metrics and decision support tools in EHRs 
(see Chapter 6). Clinicians’ adherence to CPGs may be measured as part 
of an outcomes-based reimbursement system (see Chapter 8). The major 
organizations that develop CPGs in cancer are ASCO, the American So-
ciety for Radiation Oncology, and NCCN, as well as the U.S. Preventive 
Services Task Force, which establishes recommendations on cancer screen-
ing and prevention. The activities of these organizations are summarized 
in Table 7-3. 

The translation of evidence into CPGs is not straightforward or con-
sistent. As mentioned in Chapter 5, the evidence base supporting clinical 
decisions is often incomplete, with few or no studies addressing many 
questions that are important to patients and clinicians. There is also great 
variability in the quality of individual scientific studies and in the sys-
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tematic reviews upon which CPGs should be based. In addition, the CPG 
development process is often fragmented, lacking in transparency, and 
plagued by potential conflicts of interest in the membership of the CPG 
panels that may bias the resulting product. In response to these criticisms, 
the IOM convened a committee to develop standards for trustworthy 
guidelines (IOM, 2011c). The recommendations of this committee are 
summarized in Box 7-1. In general, the guidelines committee concluded 
that to be trustworthy, CPGs should be based on a systematic review of 
the evidence; be developed by a knowledgeable and multidisciplinary 
panel; consider patient subgroups and patient preferences; be developed 

TABLE 7-3  Examples of Organizations That Establish Clinical Practice 
Guidelines in Cancer

Organization Description

American Society 
for Radiation 
Oncology (ASTRO)

ASTRO is a professional organization that represents radiation 
oncologists, medical physicists, dosimetrists, radiation therapists, 
radiation oncology nurses and nurse practitioners, biologists, 
physician assistants, and practice administrators. It develops 
clinical practice guidelines (CPGs) for these radiation oncology 
clinicians. 

American Society of 
Clinical Oncology 
(ASCO)

ASCO was founded in 1964 as a nonprofit professional 
organization that represents clinicians from all of the oncology 
disciplines and subspecialties. It convenes expert panels to 
develop CPGs for methods of cancer treatment and care. Many 
of ASCO’s guidelines are developed in partnership with other 
specialty societies, such as the American Society of Hematology 
and the College of American Pathologists. The manual for 
generating these guidelines is updated regularly to reflect changes 
in methodology standards. 

National 
Comprehensive 
Cancer Network 
(NCCN)

NCCN is a coalition of 23 cancer centers. It develops CPGs that 
address preventive, diagnostic, treatment, and supportive services. 
The guidelines are developed and updated through informal 
consensus by expert panels, composed of clinicians and oncology 
researchers from the 23 NCCN member institutions. 

U.S. Preventive 
Services Task Force 
(USPSTF)

The U.S. Public Health Services convened the USPSTF in 1984, and 
since 1998, it has been sponsored by the Agency for Healthcare 
Research and Quality. The USPSTF consists of a panel of private-
sector experts, and its recommendations are regarded as the 
gold standard for clinical preventive services. It has produced 
recommendations on screening for bladder, breast, cervical, 
colorectal, lung, oral, ovarian, pancreatic, prostate, skin, testicular, 
and thyroid cancer, as well as some recommendations on cancer 
prevention.

SOURCES: ASCO, 2012a; ASTRO, 2013; IOM, 2008; NCCN, 2012; USPSTF, 2012.
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BOX 7-1 
IOM Standards for Developing Trustworthy 

Clinical Practice Guidelines (CPGs)

1.	 Establishing Transparency 
1.1	 �The processes by which a CPG is developed and funded should be de-

tailed explicitly and publicly accessible. 

2.	 Management of Conflict of Interest (COI) 
2.1	 �Prior to selection of the guideline development group (GDG), individuals 

being considered for membership should declare all interests and activi-
ties that would potentially result in COI with development group activity 
by written disclosure to those convening the GDG: 

	 •	 �Disclosure should reflect all current and planned commercial (includ-
ing services from which a clinician derives a substantial proportion of 
income), noncommercial, intellectual, institutional, and patient-public 
activities pertinent to the potential scope of the CPG. 

2.2	 Disclosure of COIs within GDG:
	 •	 �All COI of each GDG member should be reported and discussed by 

the prospective development group prior to the onset of his or her 
work.

	 •	 �Each panel member should explain how his or her COI could influence 
the CPG development process or specific recommendations.

2.3	 Divestment 
	 •	 �Members of the GDG should divest themselves of financial invest-

ments they or their family members have in, and not participate in 
marketing activities or advisory boards of, entities whose interests 
could be affected by CPG recommendations. 

2.4	 Exclusions 
	 •	 Whenever possible, GDG members should not have COI. 
	 •	 �In some circumstances, a GDG may not be able to perform its work 

without members who have COI, such as relevant clinical specialists 
who receive a substantial portion of their incomes from services per-
tinent to the CPG. 

	 •	 �Members with COI should represent not more than a minority of the 
GDG. 

	 •	 �The chair or co-chairs should not be a person(s) with COI.
	 •	 �Funders should have no role in CPG development.

3.	 GDG Composition 
3.1	 �The GDG should be multidisciplinary and balanced, comprising a variety 

of methodological experts and clinicians, and populations expected to be 
affected by the CPG. 

3.2	 �Patient and public involvement should be facilitated by including (at least 
at the time of clinical question formulation and draft CPG review) a current 
or former patient, and a patient advocate or patient/consumer organiza-
tion representative in the GDG.

continued
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3.3	 �Strategies to increase effective participation of patient and consumer 
representatives, including training in appraisal of evidence, should be 
adopted by GDGs.

4.	 CPG–Systematic Review Intersection 
4.1	 �CPG developers should use systematic reviews that meet standards set 

by the IOM’s Committee on Standards for Systematic Reviews of Com-
parative Effectiveness Research.

4.2	� When systematic reviews are conducted specifically to inform particular 
guidelines, the GDG and systematic review team should interact regard-
ing the scope, approach, and output of both processes. 

5.	 Establishing Evidence Foundations and Rating Strength of Recommendations 
5.1	 For each recommendation, the following should be provided:
	 •	 �An explanation of the reasoning underlying the recommendation, 

including 
	 	 o	 A clear description of potential benefits and harms. 
	 	 o	 �A summary of relevant available evidence (and evidentiary gaps), 

description of the quality (including applicability), quantity (includ-
ing completeness), and consistency of the aggregate available 
evidence.

	 	 o	 �An explanation of the part played by values, opinion, theory, and 
clinical experience in deriving the recommendation.

	 •	 �A rating of the level of confidence in (certainty regarding) the evidence 
underpinning the recommendation.

	 •	 �A rating of the strength of the recommendation in light of the preceding 
bullets. 

	 •	 �A description and explanation of any differences of opinion regarding 
the recommendation.

6.	 Articulation of Recommendations 
6.1	 �Recommendations should be articulated in a standardized form detail-

ing, precisely, the recommended action, and under what circumstances 
it should be performed.

BOX 7-1 Continued

using a transparent process; provide ratings of both the quality of evi-
dence and strength of recommendations; and be updated regularly. 

Few CPGs in oncology meet the IOM’s standards for trustworthiness. 
Kung and colleagues (2012) reviewed the adherence of CPGs archived in 
the National Guidelines Clearinghouse to IOM standards. They found 
that the average CPG only satisfied 8 out of the 18 standards reviewed 
(44.4 percent) and fewer than half of the CPGs met more than 50 percent 
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6.2	 �Strong recommendations should be worded so that compliance with the 
recommendation(s) can be evaluated. 

7.	 External Review 
7.1	 �External reviewers should comprise a full spectrum of relevant stakehold-

ers, including scientific and clinical experts, organizations (e.g., health 
care, specialty societies), agencies (e.g., federal government), patients, 
and representatives of the public.

7.2	 �The authorship of external reviews submitted by individuals and/or or-
ganizations should be kept confidential unless that protection has been 
waived by the reviewer(s).

7.3	 �The GDG should consider all external reviewers’ comments and keep a 
written record of the rationale for modifying or not modifying a CPG in 
response to reviewers’ comments. 

7.4	 �A draft of the CPG at the external review stage or immediately following 
it (i.e., prior to the final draft) should be made available to the general 
public for comment. Reasonable notice of impending publication should 
be provided to interested public stakeholders. 

8.	 Updating 
8.1	 �The CPG publication date, date of pertinent systematic evidence review, 

and proposed date for future CPG review should be documented in the 
CPG.

8.2	 �Literature should be monitored regularly following CPG publication to 
identify the emergence of new, potentially relevant evidence and to evalu-
ate the continued validity of the CPG. 

8.3	 �CPGs should be updated when new evidence suggests the need for 
modification of clinically important recommendations. For example, a 
CPG should be updated if new evidence shows that a recommended 
intervention causes previously unknown substantial harm; that a new 
intervention is significantly superior to a previously recommended inter-
vention from an efficacy or harms perspective; or that a recommendation 
can be applied to new populations. 

SOURCE: IOM, 2011c.

of the IOM standards. Oncology CPGs were slightly above average, satis-
fying a median of 9.5 out of the 18 (52.8 percent) standards reviewed, with 
just over half meeting more than 50 percent of the standards. 

In a separate study, Reames and colleagues (2013) scored CPGs and 
consensus statements addressing the screening, evaluation, or manage-
ment of the four leading causes of cancer mortality in the United States 
(non-small-cell lung, breast, prostate, and colorectal cancers) on their 
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consistency with the IOM’s standards for CPGs published between 2005 
and 2010. None of the 168 CPGs included in the study met all of the IOM’s 
standards; the average was 2.8 out of the 8 standards assessed. The CPGs 
were most compliant with the standards addressing transparency in the 
development process, articulation of the recommendations, and use of 
external review. The CPGs were least likely to comply with the standards 
requiring that CPGs be based on a systematic review of the evidence, 
involve patients and the public in the development process, or specify a 
process for making updates. In addition, Norris and colleagues found that 
most CPG developers have failed to develop conflict of interest policies 
consistent with the IOM’s recommendations (Norris et al., 2012).

The committee acknowledges the considerable challenges to imple-
menting the IOM’s standards for trustworthy CPGs. The standards are 
stringent, resource intensive, and require major investments in time and 
human resources. Because of the importance of CPGs to improving the 
quality of cancer care and translating evidence into clinical practice, how-
ever, the committee endorses the IOM’s recommendations on producing 
trustworthy CPGs and encourages developers of CPGs in oncology to 
strive to meet these standards. 

Performance Improvement Initiatives 

Quality measurement and CPGs are essential components of im-
proving performance in health care. As discussed above, quality metrics 
provide insights into which aspects of health care require improvement 
and may be used to assess the success of performance improvement initia-
tives. They can also be used by individual clinicians to assess their per-
formance and improve the care they provide (Blayney et al., 2009). CPGs 
are a type of performance improvement initiative that help clinicians stay 
abreast of an ever increasing evidence base and apply that information to 
their clinical practice. Although necessary, these activities, in the absence 
of other levers, are insufficient to drive meaningful improvements in 
health care (Berwick et al., 2003; Davies, 2001; IOM, 2011a). 

To be successful, health care organizations must foster a culture of 
change through a variety of activities, such as those discussed in this 
report. Those activities include improving patient engagement, decision 
making, and communication (see Chapter 3); ensuring that personnel 
have sufficient training, appropriate licensure and certifications, and are 
empowered to contribute to performance improvement initiatives (see 
Chapter 4); investing in learning health care IT systems to collect data on 
quality of care, making this data transparent to the entire organization, 
and providing clinical decision support (see Chapter 6); and creating 
incentives that encourage clinicians and provider organizations to ad-
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minister high-quality care rather than a high volume of care (e.g., patient-
centered medical homes, care pathways, accountable care organizations) 
(see Chapter 8). 

Performance improvement initiatives, which are conducted at the 
local level, have been described as “systematic, data-guided activities de-
signed to bring about immediate, positive change in the delivery of health 
care in a particular setting,” as well as across settings (Baily, 2006, p. S5). 
These activities are interrelated and overlapping with quality improve-
ment and patient safety initiatives. Table 7-4 provides examples of perfor-

TABLE 7-4  Examples of Performance Improvement Strategies

Type Description

Audit and Feedback Clinician performance tracking and reviews, 
comparison with national/state quality report 
cards, publicly released performance data, 
and benchmark outcome data 

Clinical Decision Support Information technology provides clinicians 
with access to evidence-based clinical practice 
guidelines 

Clinician and Patient Education Classes, parent and family education, 
pamphlets, and other media

Clinician Reminder Systems Prompts in electronic health records

Facilitated Relay of Clinical Data to 
Clinicians

Patient data transmitted by telephone call 
or fax from outpatient specialty clinics to 
primary care clinicians

Financial Incentives Performance-based bonuses and alternative 
reimbursement systems for clinicians, 
positive or negative financial incentives for 
patients, changes in professional licensure 
requirements

Organizational Changes Continuous performance improvement 
programs, lean and Six Sigma approaches, 
shifting from paper-based to computer-based 
record keeping, long-distance case discussion 
between professional peers, etc.

Patient Reminder Systems Telephone calls or postcards from clinicians to 
their patients

Patient Safety Initiatives Checklists, safety incident reporting, close call 
reporting, and root-cause analysis

Promotion of Disease Self-Management Workshops, materials such as blood pressure 
or glucose monitoring devices

SOURCE: Adapted from AHRQ, 2012a.
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mance improvement initiatives. Because these efforts are implemented in 
a single organization or health system, they can be undertaken immedi-
ately without action on a national or system level and can be tailored to 
the unique circumstances of the local environment. Experts have noted, 
however, that traditional approaches to performance improvement—
clinician practice peer review, public reporting of quality measures, con-
tinuous performance improvement and total quality management, and 
regulatory and legislatively imposed reforms and penalties—lack the 
pace, breadth, magnitude, coordination, and sustainability to transform 
health care delivery (Chassin and Loeb, 2011; Davies, 2001). 

Leadership is needed to create an institutional culture that values 
high-quality care, a key component of successful performance improve-
ment initiatives. The aviation industry has long recognized the importance 
of embedding performance improvement initiatives in cultures that value 
inquiry and quality, and that have strong leaders dedicated to facilitating 
the necessary changes (Helmreich, 2000). Health care organizations have 
successfully applied this approach to performance improvement through 
efforts aimed at improving patient safety, such as by using checklists to 
reduce human error, and could apply them more broadly to improve 
quality in other areas of care (Gawande, 2009; Hudson, 2003; Longo et al., 
2005; Pronovost et al., 2003). 

In addition, health care organizations have rushed to adopt Six Sigma 
and “lean” systems approaches to reduce variation and waste in health 
care. These robust industrial performance improvement tools are most ef-
fective within organizations that have an embedded safety culture, senior 
leadership dedicated to organizational change, and clear mechanisms for 
identifying quality and safety issues and triggering performance improve-
ment initiatives (Chassin and Loeb, 2011). Also important is leadership’s 
commitment to funding these activities, which often consume substantial 
organizational resources (Pryor et al., 2011). Without these organizational 
characteristics, it is unlikely that performance improvement initiatives 
will lead to improved patient outcomes and sustained improvements in 
care delivery.

Summary and Recommendations

A high-quality cancer care delivery system should translate evidence 
into clinical practice, measure quality, and improve clinician performance. 
This involves developing CPGs to assist clinicians in quickly incorporat-
ing new medical knowledge into routine care. Also critical are measuring 
and assessing a system’s progress in improving the delivery of cancer 
care, publicly reporting the information gathered, and developing in-
novative strategies to further facilitate performance improvement. In the 
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figure illustrating the committee’s conceptual framework (see Figure S-2), 
knowledge translation and performance improvement are part of a cycli-
cal process that measures the outcomes of patient-clinician interactions 
and implements innovative strategies to improve the accessibility, afford-
ability, and quality of care 

CPGs translate evidence into practice by synthesizing research find-
ings into actionable steps clinicians can take when providing care. The 
development of CPGs is not straightforward or consistent because the 
evidence base supporting clinical decisions is often incomplete and in-
cludes studies and systematic reviews of variable quality. In addition, 
organizations that develop CPGs often use fragmented processes that lack 
transparency and they are plagued by conflicts of interest. The committee 
endorses the standards in the 2011 IOM report Clinical Practice Guidelines 
We Can Trust to address these problems and produce trustworthy CPGs. 

Performance improvement initiatives can also be used to translate ev-
idence into practice. These tools have been described as “systematic, data-
guided activities designed to bring about immediate, positive change in 
the delivery of health care in a particular setting,” (Baily, 2006, p. 55) as 
well as across settings. They can improve the efficiency, patient satisfac-
tion, health outcomes, and costs of cancer care. These efforts are typically 
implemented in a single organization or health system; as a result, they 
often lack the pace, breadth, magnitude, coordination, and sustainability 
to transform health care delivery nationwide. 

Cancer care quality measures provide a standardized and objective 
means for assessing the quality of cancer care delivered. Measuring per-
formance has the potential to drive improvements in care, inform pa-
tients, and influence clinician behavior and reimbursement. There are 
currently serious deficiencies in cancer care quality measurement in the 
United States, including pervasive gaps in existing measures, challenges 
in the measure development process, lack of consumer engagement in 
measure development and reporting, and the need for data to support 
meaningful, timely, and actionable performance measurement. A num-
ber of groups representing clinicians who provide cancer care, including 
ASCO and ACoS, have instituted voluntary reporting programs, through 
which program participants have demonstrated improvements. HHS has 
also attempted to influence quality measurement for cancer care through 
various mandatory reporting programs.

Recommendation 8: Quality Measurement

Goal: Develop a national quality reporting program for cancer care 
as part of a learning health care system. 
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To accomplish this, the U.S. Department of Health and Human 
Services should work with professional societies to:

•	 �Create and implement a formal long-term strategy for publicly 
reporting quality measures for cancer care that leverages exist-
ing efforts. 

•	 �Prioritize, fund, and direct the development of meaningful 
quality measures for cancer care with a focus on outcome mea-
sures and with performance targets for use in publicly report-
ing the performance of institutions, practices, and individual 
clinicians.

•	 �Implement a coordinated, transparent reporting infrastructure 
that meets the needs of all stakeholders, including patients, and 
is integrated into a learning health care system. 
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8

Accessible and Affordable Cancer Care

The committee’s vision for a cancer care delivery system is one in 
which all people with cancer have access to high-quality, affordable 
cancer care. Underpinning this system are new payment models 

that reward cancer care teams for providing patient-centered, high-quality 
care and eliminating wasteful interventions. The committee’s conceptual 
framework (see Figure S-2) illustrates the concept of rewarding clinicians 
for high-quality care through quality measurement and new payment 
models that promote accessible, affordable, high-quality cancer care. The 
focus on improving access to cancer care is consistent with the Institute 
of Medicine’s (IOM’s) report Ensuring Quality Cancer Care, which recom-
mended enhancing services for the un- and underinsured and conducting 
studies to assess the reasons why certain segments of the population do 
not receive appropriate cancer care (IOM and NRC, 1999). The focus on 
affordability is a major update in this report.

In the current cancer care system, many patients lack access to af-
fordable, high-quality cancer care. There are major disparities in cancer 
outcomes among individuals who are of lower socioeconomic status, 
are racial or ethnic minorities, and who are underinsured or lack health 
insurance coverage (see discussion in Chapter 2). Many of the disparities 
are exacerbated by these individuals’ lack of access to cancer care. Social 
determinants of health1 that extend beyond the health care system, such 
as individuals’ education, economic opportunity, and neighborhood and 

1  Social determinants of health are defined by the World Health Organization as “the 
conditions in which people are born, grow, live, work, and age” (WHO, 2013). 
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community factors, can also drive these disparities (see discussion in 
Chapter 2).  

At the same time, the increased costs of cancer care are negatively 
impacting patients and their families (Bernard et al., 2011; Shankaran 
et al., 2012). People with cancer are at higher risk for bankruptcy than 
people without a cancer diagnosis (Ramsey et al., 2013). In addition, a 
survey found that more than a third of individuals reported that medical 
problems were the reason for bankruptcy, even though three out of four 
families studied had insurance at the onset of illness (Himmelstein et al., 
2009). From a system perspective, health care costs, including the costs of 
cancer care, are on an unsustainable trajectory that could pose serious fis-
cal consequences for the United States. Drivers of increased cancer spend-
ing include the aging population and the associated increase in cancer 
diagnoses, as well as the diffusion of new innovations into practice that 
may or may not be supported by evidence of better patient outcomes. In 
addition, the current fee-for-service reimbursement system encourages a 
high volume of care, but fails to reward the provision of high-quality care. 

This chapter presents the committee’s vision for an accessible and 
affordable high-quality cancer care delivery system. The first half of the 
chapter discusses access to care, including the importance of health in-
surance coverage and barriers to care for vulnerable and underserved 
populations. The second half of the chapter addresses the affordability 
of cancer care, reviewing the current challenges to delivering affordable 
cancer care and strategies for improvement, including eliminating waste, 
encouraging high-quality cancer care through new payment models, and 
considering changes to benefit design. The committee derived much of 
the evidence base on access from the IOM’s previous work in this area 
(IOM, 1993, 2001, 2003, 2004, 2009a). Presentations and discussions from 
the National Cancer Policy Forum workshop Delivering Affordable Cancer 
Care in the 21st Century informed the committee’s deliberations on afford-
ability (IOM, 2013a). The committee identifies two recommendations to 
address the pressing problems of access and affordability. 

Accessible Cancer Care

Access to care, or “the timely use of personal health services to achieve 
the best possible health outcomes” (IOM, 1993, p. 4), is an important as-
pect of high-quality cancer care (IOM and NRC, 1999). Patients’ health 
insurance status is a factor influencing an individual’s ability to access 
high-quality cancer care. Certain health system, patient, and clinician 
characteristics can also affect patients’ access to care and cancer care out-
comes. This section discusses the impact of health insurance coverage on 
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patients’ access to care and, more generally, vulnerable and underserved 
populations’ access to care. 

Improve Access Through Health Insurance Coverage 

Health insurance coverage is a critical way to increase patients’ access 
to cancer care (C-Change, 2008; Goss et al., 2009; IOM, 1993, 2004, 2009a). 
Health insurance coverage can improve care for individuals by increasing 
their likelihood of receiving preventive care, obtaining early diagnoses of 
disease, undergoing timely and appropriate treatment, and taking needed 
medications. Studies of previously uninsured adults found that when in-
dividuals became eligible for Medicare they could better access physician 
services and hospital care, and their use of effective clinical preventive 
services increased (reviewed in IOM, 2009a). 

The IOM has repeatedly recommended that the United States ensure 
that all people have health insurance coverage. Most recently, in America’s 
Uninsured Crisis: Consequences for Health and Health Care, the IOM recom-
mended that “the President work with Congress and other public and 
private sector leaders on an urgent basis to achieve health insurance cov-
erage for everyone” (IOM, 2009a, p. 114). That recommendation echoes 
the earlier report Insuring America’s Health: Principles and Recommendations 
(2004), which also recommended that the President and Congress develop 
a strategy to achieve health insurance coverage for all people. Similarly, 
the IOM’s 1999 report Ensuring Quality Cancer Care recommended improv-
ing health insurance coverage for the un- and underinsured to ensure 
entry and equitable treatment within the cancer care system (IOM and 
NRC, 1999).

A primary goal of the Patient Protection and Affordable Care Act 
(ACA) is to expand health insurance coverage.2 Passage of the ACA is 
expected to result in 25 million people gaining insurance coverage by 2023 
through the individual mandate, the expansion of Medicaid, the creation 
of Health Insurance Marketplaces, and coverage of young adults on their 
parents’ insurance plans (see Chapter 2) (CBO, 2013). In addition, a num-
ber of ACA provisions will expand access to cancer care by ensuring that 
certain health insurance plans cover important benefits, such as preven-
tive care, cancer screenings, and routine costs for clinical trials, and by 
preventing certain health plans from imposing a lifetime dollar limit on 
most benefits (see Annex 2-1 for a more detailed description of the ACA). 
For example, insurance plans being offered through the Health Insurance 
Marketplaces will be required to cover essential health benefits, although 

2  Patient Protection and Affordable Care Act, Public Law 111-148, 111th Congress, 2nd 
Sess. (March 23, 2010).
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the federal government has given states flexibility in determining which 
health benefits to designate as “essential” (HealthCare.gov, 2013a). Medi-
care must also cover annual wellness visits without cost sharing and fully 
cover many services recommended by the U.S. Preventive Services Task 
Force (Koh and Sebelius, 2010). Moreover, the ACA filled in the Medicare 
Part D prescription drug coverage gap, often called the “donut hole” (Koh 
and Sebelius, 2010). 

Much of the ACA has not yet been implemented and its full impact 
on access to cancer care is unknown. The Congressional Budget Office 
estimates that approximately 90 percent of the nonelderly population will 
be insured by 2022 (CBO, 2012a) and the ACA could reduce the underin-
sured population by 70 percent (Schoen et al., 2011). 

A number of individuals, however, will likely remain uninsured or 
underinsured. Due to the Supreme Court ruling on the ACA, states may 
opt out of the Medicaid expansion provision of the law that increases 
the eligibility for Medicaid to people with incomes of up to 138 percent 
of the federal poverty level (FPL).3 As of June 2013, 23 states and the 
District of Columbia plan to expand their Medicaid programs, 6 states 
are undecided, and 21 are not expanding their Medicaid program at this 
time (KFF, 2013). Although individuals between 100-138 percent of the 
FPL will be eligible for federal subsidies for coverage through the state 
health insurance Marketplaces, individuals below 100 percent of the FPL 
are not eligible for these subsidies (Kenney et al., 2012; Price and Eibner, 
2013). Taking into account the states that are not expanding Medicaid, es-
timates suggest that around 30 million individuals will remain uninsured 
(CBO, 2013; Nardin et al., 2013). The uneven expansion of Medicaid may 
perpetuate disparities in access based on state of residence. Many of the 
remaining uninsured will be working age individuals (around 60 percent 
will be age 18-44) (Nardin et al., 2013). In addition, underinsurance may 
persist, placing people at risk for unaffordable health care costs, financial 
stress, and the inability to access high-quality cancer care (Schoen et al., 
2008, 2011). 

The ACA includes a number of provisions to monitor the effect of 
the law’s implementation on access to care. This will enable future ef-
forts to improve patients’ access to cancer care to be narrowly tailored 
to address the remaining gaps in health insurance coverage. It will also 
be important for researchers to study the impact of the ACA on patients’ 
cancer outcomes because patients’ outcomes may be influenced by their 
access to care. 

3  National Federation of Independent Businesses v. Sebelius, 132 S. Ct. 2566 (June 28, 2012).
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Improve Access for Vulnerable and Underserved Populations

Health insurance coverage does not ensure individuals high-quality 
care (IOM, 2009a; IOM and NRC, 1999). Even after the ACA is fully imple-
mented, it is likely that many cancer patients will continue to experience 
problems accessing the care they need. This report uses the phrase “vul-
nerable and underserved” to describe people who may have difficulty ac-
cessing high-quality cancer care. Vulnerable and underserved populations 
include, but are not limited to

•	 Racial and ethnic minorities
•	 Older adults
•	 Individuals living in rural and urban underserved areas
•	 Uninsured and underinsured individuals 
•	 Populations of lower socioeconomic status 

In addition to health insurance coverage, other factors that impact pa-
tients’ access to cancer care include (1) affordability of care (e.g., financial 
resources, cost of health care, childcare, transportation, and productivity 
reduction [absenteeism and presenteeism4], as well as loss of employment 
due to cancer); (2) health care delivery system attributes (e.g., geographic 
distribution of cancer care facilities, hours of availability for patient care, 
or strength of service coordination); (3) patient attributes (e.g., percep-
tions of cancer prevention and treatment, lack of information, health 
literacy, language, or cultural factors); and (4) clinician attributes (e.g., 
communication style, cultural and language competencies, and treatment 
knowledge/expertise) (IOM and NRC, 1999). 

The IOM has made numerous recommendations to improve access 
and care for individuals who are vulnerable and underserved (IOM, 
1993, 1999, 2001, 2003, 2004, 2009a; IOM and NRC, 1999). The IOM report 
Crossing the Quality Chasm: A New Health System for the 21st Century (2001) 
included equity—defined as “providing care that does not vary in quality 
because of personal characteristics such as gender, ethnicity, geographic 
location, and socioeconomic status”—as a major domain of high-quality 
care (IOM, 2001, p. 6). In Unequal Treatment: Confronting Racial and Ethnic 
Disparities in Health Care, the IOM recommended a series of interven-
tions designed to eliminate health care disparities that targeted legal, 
regulatory, and policy issues; health system issues; patient education and 
empowerment; cross-cultural education in health professions; data col-
lection and monitoring; and research needs (IOM, 2003). Ensuring Quality 
Cancer Care recommended that the research community focus on under-

4  Presenteeism is attending work while sick. 
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standing why specific segments of the population (e.g., racial and ethnic 
minorities and older patients) often do not receive appropriate cancer 
care (IOM and NRC, 1999). The IOM report The Unequal Burden of Cancer: 
An Assessment of NIH Research and Programs for Ethnic Minorities and the 
Medically Underserved (1999) recommended improvements to National 
Institutes of Health (NIH) programs and priority setting to achieve greater 
involvement of ethnic minorities and medically underserved populations 
in cancer research. 

The federal government has undertaken significant efforts to collect 
data on the nature and impact of disparities for vulnerable and under-
served populations. For example, the U.S. Department of Health and Hu-
man Services’ (HHS) Healthy People 2020 (2013a) tracks health outcomes 
across a number of demographic factors, including race and ethnicity, 
gender, sexual identity and orientation, disability status or special health 
care needs, and geographic location. Healthy People 2020 aims to achieve 
health equity (defined as the attainment of the highest level of health for 
all people), eliminate disparities, and improve the health of all groups 
(HHS, 2010). The Agency for Healthcare Research and Quality (AHRQ) 
publishes a yearly, congressionally mandated national health care dispari-
ties report (AHRQ, 2012b). The most recent report includes more than 250 
measures of disparities, including some cancer-specific measures, and 
found that access did not improve for most vulnerable and underserved 
populations from 2002 to 2008; of the 250 measures, 50 percent showed 
no improvement and 40 percent of measures were getting worse (AHRQ, 
2012c). Similarly, the NCI’s Surveillance, Epidemiology, and End Results 
(SEER) cancer registry expanded to collect information on diverse popu-
lations and it routinely reports cancer statistics by race, ethnicity, age, 
gender, and geography (NCI, 2013j). 

Although the pervasiveness of disparities among vulnerable and un-
derserved populations in the United States has been well documented, 
less progress has been made in eradicating these disparities (Spinks et al., 
2012; Wallerstein et al., 2011). 

The ACA includes multiple provisions designed to improve patients’ 
access to care and reduce disparities for vulnerable and underserved pop-
ulations. These include establishing the Community Health Center Fund 
and the Prevention and Public Health Fund; reauthorizing the Patient 
Navigator and Chronic Disease Prevention grants; and expanding fund-
ing for the National Health Service Corps (see Annex 2-1 for a descrip-
tion of these programs). The ACA has mandated that all federally funded 
health care or public health programs collect and report data on race, 
ethnicity, sex, primary language, and disability status. It also elevated the 
National Center on Minority Health and Health Disparities to the level 
of an institute within NIH, granting the center the authority to develop 
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and evaluate all health disparities research conducted and supported by 
NIH, and to coordinate NIH’s health disparities strategic plan and budget 
(IOM, 2012b; NIH Record, 2010). 

Many public and private efforts are also under way to improve pa-
tients’ access to care and address disparities for vulnerable and under-
served populations (see Annex 8-1). For example, HHS created an action 
plan to reduce health disparities by transforming health care; strengthen-
ing infrastructure and workforce; advancing health, safety, well-being, 
and innovation; and increasing efficiency, transparency, and accountabil-
ity (HHS, 2011). This plan was designed to complement the efforts of the 
National Partnership for Action to End Health Disparities, which was es-
tablished to “mobilize a nationwide, comprehensive, community-driven, 
and sustained approach to combating health disparities and to move the 
nation toward achieving health equity” (NPA, 2011, p. 1). Annex 8-1 also 
describes a number of additional efforts that aim to reduce barriers in ac-
cess to health care for vulnerable and underserved populations, such as 
the NCI and C-Change’s involvement in patient navigation. 

The barriers impeding patients’ access to care are often specific to the 
communities in which the patients live, and thus, the solutions to address 
those barriers are most likely to emerge from the communities. Some of 
the most promising efforts to improve access to care for vulnerable and 
underserved populations involve federal initiatives that focus on support-
ing community interventions. 

The Coordinated Federal Action Plan to Reduce Racial and Ethnic 
Asthma Disparities exemplifies a federal government effort to facilitate 
community interventions designed to improve access for vulnerable 
and underserved populations (President’s Task Force on Environmental 
Health Risks and Safety Risks to Children, 2012). Major components of the 
plan focus on evaluating partnership models that engage communities, 
identifying and targeting disparate populations, and providing compre-
hensive, integrated care at the community level. Similarly, HHS’ Million 
Hearts® Initiative works to prevent heart disease and stroke by improv-
ing access and quality of care through cardiovascular disease prevention 
activities coordinated across the public and private sectors (HHS, 2013b). 
The Centers for Medicare & Medicaid Services (CMS) and the Centers for 
Disease Control and Prevention (CDC) are co-leading the Million Hearts® 
Initiative, along with the American Heart Association, the YMCA, and 
many other community organizations, with the goal of preventing one 
million heart attacks and strokes by 2017. In July 2013, President Obama 
signed an executive order announcing the HIV Care Continuum Initia-
tive to mobilize and coordinate federal efforts to prevent and treat HIV 
infection (White House, 2013a). Many of the activities of the initiative will 
involve federal-level support of community-level programs, including 



Copyright © National Academy of Sciences. All rights reserved.

Delivering High-Quality Cancer Care:  Charting a New Course for a System in Crisis

316	 DELIVERING HIGH-QUALITY CANCER CARE

capacity building among community health centers, health departments, 
community-based organizations, and health care organizations (White 
House, 2013b). 

Several organizations discussed in Annex 8-1 are also focusing on 
community-specific interventions to improve access and reduce dispari-
ties. C-Change’s Geographic Intervention Project, for example, is develop-
ing a community-based process for addressing health care disparities that 
can be leveraged by other communities. Similarly, the CDC’s Racial and 
Ethnic Approaches to Community Health (REACH) program provides 
funding for communities to implement and evaluate community-based 
approaches to improve health (CDC, 2012). REACH is a part of the CDC’s 
Healthy Communities program, which provides tools that support com-
munity action and convenes action institutes to help community leaders 
make policy, system, and environmental changes that aim to prevent 
chronic disease (CDC, 2011a).

Given the promise of federal initiatives that support community 
interventions, the committee recommends that HHS develop a national 
strategy to reduce disparities in access to cancer care for vulnerable and 
underserved populations by leveraging existing efforts by public and 
private organizations. As part of this strategy, the committee recom-
mends that HHS (1) support the development of innovative programs, 
(2) identify and disseminate effective community interventions, and (3) 
provide ongoing support to existing successful community interven-
tions (Recommendation 9). 

An important focus of the national plan should be the dissemination 
of successful community interventions that improve access to high-qual-
ity cancer care for vulnerable and underserved populations. HHS’ role 
in disseminating successful community interventions could help other 
communities identify potential strategies that could be evaluated for their 
unique local environment and population. HHS should also help ensure 
the sustainability of successful community interventions. The commit-
tee recognizes that ongoing support will require substantial resources. 
Savings derived from other changes to the cancer care delivery system 
recommended by the committee may offset some of these costs.

Affordable Cancer Care

The affordability of care is equally important to a high-quality cancer 
care system. As mentioned in Chapter 2, the United States is currently fac-
ing unsustainable growth in the cost of cancer care and the rising costs of 
cancer care are negatively impacting patients and their families (Bernard 
et al., 2011; Cohen et al., 2013; Ramsey et al., 2013; Shankaran et al., 2012; 
Zafar et al., 2013). This section explores the perverse incentives in the cur-
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rent reimbursement system for cancer care and presents three strategies 
for achieving affordable cancer care, while maintaining or improving the 
quality of care:

•	 eliminating waste in the cancer care system by engaging clinicians 
and payers;

•	 incentivizing affordable, high-quality cancer care by realigning 
the reimbursement system to reward high-quality, affordable can-
cer care; and

•	 designing insurance benefits that enable patients to take an active 
role in choosing affordable, high-quality cancer care that aligns 
with their needs, values, and preferences.

These strategies have the potential to make cancer care more affordable 
for patients by reducing the incentive for clinicians to provide more (or 
more expensive) care that does not improve patient outcomes and by 
lowering patients’ cost sharing for high-quality cancer care.

Given the challenges to defining value in cancer care (see Box 8-1), 
the committee purposefully chose to frame its discussion in terms of high-
quality and affordable cancer care. 

Challenges in Cancer Care Reimbursement

The most common form of financial reimbursement for health care in 
the United States is fee-for-service reimbursement.5 Fee-for-service reim-
bursement incentivizes the volume of services provided by clinicians or 
hospitals, but typically overlooks quality or efficiency of care (CEA, 2009; 
Etheredge, 2009; IOM, 2012a,c, 2013a). For example, the IOM report Best 
Care at Lower Cost: The Path to Continuously Learning Health Care in America 
concluded that fee-for-service reimbursement does not reward clinicians 
for the quality of care they provide, and encourages wasteful and ineffec-
tive care (IOM, 2012a).

In the cancer care setting, fee-for-service reimbursement incentivizes 
clinicians to provide patients with interventions, even if there is a lack 
of evidence to show that those interventions improve patient outcomes. 
It also incentivizes clinicians to prescribe more expensive chemotherapy 
and recommend more costly methods of delivering radiation therapy, 
surgery, or imaging, irrespective of the benefits to patients (IOM, 2013a). 
One survey found that oncologists derive three-quarters of their practice 
revenues from chemotherapy drug charges (Akscin et al., 2007). 

5  Fee-for-service reimbursement is a financing methodology in which clinicians are reim-
bursed for each individual procedure or patient encounter (IOM, 2006).
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Previous changes in the way oncologists were reimbursed for che-
motherapy administration, such as the enactment of the Medicare Pre-
scription Drug, Improvement, and Modernization Act, have influenced 
which drugs oncologists prescribe (Jacobson et al., 2006, 2010) (see also 
Box 8-2). A substantial number of oncologists in fee-for-service practice 
have reported that their income increases from administering chemother-
apy or hematopoietic growth factors (Malin et al., 2013). At the same time, 
other important aspects of cancer care are not well compensated, such as 

BOX 8-1 
Defining Value in Cancer Care

Defining value in health care is challenging. Many definitions and concepts of 
value have been suggested. The basic premise of value is that it represents the 
quality of care relative to the cost of care. Value is created in care when outcomes 
improve and costs are maintained or when costs are reduced and outcomes are 
not adversely impacted. 

Many attempts have been made recently to describe value in cancer care 
(Feeley et al., 2010; IOM, 2009b; Ramsey and Schickedanz, 2010). A 2009 
Institute of Medicine (IOM) workshop on value in cancer care outlined attributes 
and metrics of value. Based on this workshop, Ramsey and Schickedanz (2010) 
suggested that “an intervention in cancer care can be described as having value 
if patients, their families, physicians, and health insurers all agree that the benefits 
afforded by the intervention are sufficient to support the total sum of resources 
expended for its use” (p. 2). 

Other groups within the IOM have also grappled with how to define value in 
health care. The Committee on Geographic Variation in Health Care Spending and 
Promotion of High-Value Health Care defined health care value as equivalent to 
net benefit: “the amount by which overall health benefit and/or well-being produced 
by care exceeds (or falls short of) the costs of producing it” (IOM, 2013b, p. 11). 
The IOM Roundtable on Value & Science-Driven Health Care held a workshop on 
value in health care, but concluded that “no single consistent definition of value 
was identified by the participants” (IOM, 2009d, p. xv).

The U.S. Department of Veterans Affairs (VA) has used a value equation in 
its quality improvement efforts, which is expressed as a ratio of outputs to inputs. 
Inputs include the financial resources of the VA, while outputs include technical 
quality of care, access to services, patient functional status, patient satisfaction, 
and community health (Perlin et al., 2004).

The Affordable Care Act used the term “value” more than 200 times, yet never 
defined the term. The Agency for Healthcare Research and Quality (2010) refers 
to improving value by reducing unnecessary costs (waste) and increasing ef-
ficiency while maintaining or improving health care quality. The United Kingdom’s 
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National Institute for Clinical Excellence applies the concept that the value of treat-
ment is based on scientific value judgments, including a clinical evaluation and 
an economic evaluation, and social value judgments, including considerations of 
efficiency and effectiveness (Rawlins, 2004; Rawlins and Culyer, 2004). 

Porter and Teisberg have defined value in health care as the health outcomes 
per dollar expended (Porter and Teisberg, 2006). This definition is premised on 
achieving the best possible outcomes as efficiently as possible (Lee, 2010). It 
places the responsibility for health reform on clinicians and assumes that the 
purpose of the health care system is not to minimize costs, but to deliver value 
to patients—in other words, better health per dollar spent (Porter and Teisberg, 
2007).

Porter and Teisberg suggested seven essentials of value-based competition in 
health care delivery, frequently called the value proposition in health care delivery 
(Feeley et al., 2010): 

1.	 �Set the goal as value for patients; not access, equity, volume, convenience, 
or cost containment. 

2.	 �Quality improvement is the key driver of cost containment and value im-
provement, where quality equals health outcomes. 

3.	 �Care delivery should be organized around medical conditions over the full 
cycle of care. 

4.	 �Provider experience, scale, and learning at the medical condition level drive 
value improvement.

5.	 �Care must be integrated across facilities and geography, rather than dupli-
cating services within stand-alone units. 

6.	� One must measure and report outcomes and costs for every provider for 
every medical condition. 

7.	� Reimbursement must be aligned with value, and, furthermore, innovation 
needs to be rewarded. 

A crosscutting principle of a value-based delivery system is that there needs 
to be an information technology platform that enables all aspects of the system to 
function as efficiently as possible.

cognitive care6 provided by physicians and support services offered by 
nurses, psychologists, chaplains, or social workers in cancer care (IOM, 
2009b; Smith and Hillner, 2011) (see also Chapter 3). The extent to which 
oncologists in fee-for-service practice have been using the profit margins 
on chemotherapy to finance other uncompensated care is unknown, al-

6  Cognitive care refers to evaluation and management services, which entails time spent 
discussing, for example, prognosis and treatment options (Smith and Hillner, 2011). 
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though Bach asserted that the incentives in cancer care have promoted a 
culture of buying and selling cancer drugs at the expense of other aspects 
of cancer care (Bach, 2007).

Similar pressures influence the types of radiation therapy that clini-
cians provide (IOM, 2013a). Clinicians who own radiation therapy equip-
ment have an incentive to prescribe this treatment over other types of 
interventions because they are financially rewarded under fee-for-service 
reimbursement (Bekelman et al., 2013). In addition, clinicians have rapidly 
diffused many radiation therapy innovations into clinical practice because 
of high fee-for-service reimbursement. There have been rapid shifts from 
3-D conformal radiotherapy to intensity-modulated radiotherapy (IMRT) 
to proton beam therapy for prostate cancer, for example, even though the 
new technologies have not been evaluated in prospective comparative 
trials to determine whether they improve patient outcomes (Sheets et al., 
2012; Yeboa et al., 2010). From 2000 to 2008, clinicians’ use of IMRT com-
pared to 3-D conformal radiotherapy in prostate cancer increased from 
0.15 percent to 95.9 percent (Sheets et al., 2012). From 2006 to 2009, the 

BOX 8-2  
Medicare Prescription Drug, Improvement, 

and Modernization Act

Enacted in 2003, the Medicare Prescription Drug, Improvement, and Modern-
ization Act, also known as the Medicare Modernization Act (MMA), made substan-
tial changes to the way Medicare Part B drugs are reimbursed, and established 
the Medicare Part D prescription drug benefit (Part D), expanding patient access 
to oncology drugs. 

Most physician-administered oncology drugs, and some of their oral equiva-
lents, are reimbursed under the Medicare Part B benefit. Prior to implementation 
of the MMA, Medicare paid providers 95 percent of the average wholesale price 
(AWP) for Part B drugs. A number of studies from the U.S. Government Account-
ability Office and the Health and Human Services’ Office of the Inspector General 
showed that reimbursing for AWP greatly exceeded clinician costs for these drugs 
(reviewed in MedPAC, 2003). In order to reduce overpaying for Part B drugs, the 
MMA changed the reimbursement from AWP to average sales price (ASP) plus 
a 6 percent administration fee. The year the payment change went into effect, 
there was an 8 percent decrease in spending (MedPAC, 2011). However, some 
suggest spending has not decreased as much as anticipated, in part, because 
drug manufacturers responded by raising their unit prices (IOM, 2013a). From 
2006 to 2009, Medicare spending for Part B drugs increased at an average rate 
of 2.3 percent per year. 

The Medicare prescription drug benefit (Part D) improved patients’ access to 
cancer treatment by extending drug coverage to Medicare beneficiaries. In the 
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cancer setting, Part D provides coverage for non-physician-administered drugs, 
including self-injectables and oral formulations of drugs. Part D drug benefit plans 
are required to cover “all or substantially all” drugs in certain therapeutic classes, 
including cancer (Bach, 2009; Bach and McClellan, 2005; Bowman et al., 2006). 
Yet, because private insurers administer Part D, each plan determines formulary 
design, cost-sharing structure, and utilization management tools. For example, 
a plan may require prior authorization for brand-name cancer drugs but not 
generic ones, or choose not to cover some brand-name cancer medications at 
all (Bowman et al., 2006). The Centers for Medicare & Medicaid Services (CMS) 
monitors formularies to ensure that no one disease or condition is discriminated 
against (Bach and McClellan, 2005). Bowman and colleagues (2006) found that 
75 percent of cancer drugs were included in Part D plans’ formularies, and that 
most of the excluded cancer drugs were brand-name versions in which generic 
versions were available. However, Part D does not cover drugs that are prescribed 
for off-label uses unless they are medically necessary.a The MMA also created a 
coverage gap in which beneficiaries had to pay out of pocket when their annual 
drug costs ranged from approximately $900 to $4,400. The Affordable Care Act 
narrowed, and will eliminate by 2020, the coverage gap known as the “donut hole”.

NOTE: Off-label use is the prescribing of drugs already on the market for an indication, age 
group, dose, or form of administration that has not been approved by the Food and Drug 
Administration. A large proportion of oncology drugs are prescribed for off-label purposes 
(Conti et al., 2013; Soares, 2005).

a 42 USCS § 1395w-104(b)(3)(G)(i).

number of Medicare beneficiaries receiving proton beam therapy almost 
doubled (Jarosek et al., 2012). In an analysis of Medicare patients receiving 
radiation therapy for prostate cancer, median reimbursement for proton 
therapy was $32,428 compared to $18,575 for IMRT, despite no difference 
in side effects at 12 months post-treatment (Yu et al., 2013). The use of 
brachytherapy in breast cancer offers another example of rapid diffusion 
of new technology without established evidence of benefit from trials 
(Smith et al., 2011).

Clinicians have also rapidly deployed surgical innovations into prac-
tice. For example, the use of robot-assisted prostatectomies grew sub-
stantially from 2005 to 2008 (Barbash and Glied, 2010). In 2011, clinicians 
used the robotic da Vinci Surgical System to conduct as many as four out 
of five radical prostatectomies (NCI, 2011). One study found clinicians’ 
use of robotic surgery increased the costs of surgery by about 13 percent 
and estimated that replacing open surgery with robotic surgery in all 
procedures would add $2.5 billion annually to health care expenditures 
(Barbash and Glied, 2010). While the rate of reimbursement is the same for 
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robotic-assisted procedures and their non-robotic-assisted counterparts 
(e.g., robotic-assisted laparoscopic radical prostatectomy [LRP] and LRP 
without robotic assistance), the total hospitalization charges for robotic 
surgeries is higher than the same surgeries without the assistance of a 
robotic system (Bolenz et al., 2012). Hospitals that have purchased the 
robotic surgical system profit from increased utilization of this equipment. 

Waste is another unintended consequence of fee-for-service reim-
bursement. The Best Care at Lower Cost report estimated that more than 
$750 billion of health care costs are wasteful (IOM, 2012a). This study 
categorized waste in U.S. health care spending as unnecessary services, 
inefficiently delivered services, excess administrative costs, prices that are 
too high, missed opportunities for prevention, and fraud. 

In cancer care, overuse is a persistent problem (Katz and Morrow, 
2013a,b; Schnipper et al., 2012). One study found that almost one-quarter 
of Medicare patients who had negative colonoscopy findings underwent 
another screening less than 7 years later, a screening interval not sup-
ported by current guidelines (Goodwin et al., 2011). In addition, many pa-
tients with metastatic non-small-cell lung cancer receive a greater number 
of treatments or higher doses of palliative radiotherapy than is supported 
by current evidence (Chen et al., 2013). Futile chemotherapy near the end 
of life is another example of overuse. The American Society of Clinical 
Oncology’s (ASCO’s) Quality Oncology Practice Initiative has included a 
measure of chemotherapy administration in the last 2 weeks of life as an 
indication of poor quality cancer care (see Chapter 7 for more information 
on quality measures). 

In addition, fee-for-service reimbursement does not facilitate cancer 
care coordination because clinicians act as separate entities and are typi-
cally reimbursed accordingly (MedPAC, 2012). Failures of care coordina-
tion and the fragmentation of health care have been highlighted as critical 
problems of the cancer care system (see Chapter 4) (IOM, 2011; IOM and 
NRC, 1999; Spinks et al., 2012). Poor coordination can lead to costly du-
plication of care and result in patient complications. Fee-for-service reim-
bursement is especially problematic for patients who have comorbidities 
that must be managed by both the cancer care team and other specialist 
care teams.

A number of laws and regulations limit CMS’ and private insurers’ 
ability to pay for cancer care in ways that reward clinicians for providing 
high-quality and affordable care (Bach, 2009; Neumann and Chambers, 
2012). State laws, affecting around 74 percent of the U.S. population, re-
quire coverage of cancer treatments if their use is recognized in the drug 
compendia, peer-reviewed literature, or both (Bach, 2009). The informa-
tion in the compendia, however, is of variable quality and is often not sup-
ported by adequate evidence (Abernethy et al., 2010). Similarly, Medicare 
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is required to cover any Part B drug used in a chemotherapy regimen as 
long as its use is for a medically accepted indication (Bach, 2009). For Part 
D drug plans, formularies are required to include essentially all drugs 
“where restricted access would have major or life threatening clinical 
consequences … such as drugs used in the treatment of cancer” (Bach, 
2009, p. 630). 

This complex legal and regulatory framework makes it difficult for 
payers to use comparative effectiveness research evaluating the effective-
ness of cancer drugs in reimbursement decisions (Pearson, 2012). Thus, 
“pharmaceutical firms know that these very expensive new cancer drugs 
will not be denied coverage by Medicare on the grounds of cost, and so 
they have no incentive to price them to meet any cost-effectiveness stan-
dard” (Brock, 2010, p. 38). This issue is further compounded by CMS’ 
inability to negotiate prices with pharmaceutical firms, even though it is 
the largest purchaser of cancer drugs.

Eliminating Waste in Cancer Care

Driven by the IOM’s estimate that more than $750 billion in health 
care spending is wasteful, many clinicians are taking the lead in efforts 
to eliminate waste and promote high-quality, affordable care. Clinician 
leadership in these efforts is essential to their success because clinician 
decisions determine how a majority of health care dollars are spent 
(Schnipper, 2012). ASCO’s policy statement on the cost of cancer care 
states that physicians have “a societal responsibility to provide care that 
minimizes waste and is evidence based” (Meropol et al., 2009, p. 3871). 
The physician charter of the American Board of Internal Medicine (ABIM) 
Foundation also states that physicians are responsible for “scrupulous 
avoidance of superfluous tests and procedures” (ABIM, 2013b). 

Several clinician-led efforts to improve the quality and affordability 
of cancer are already under way. Community oncology practices, in col-
laboration with payers, have been assessing new models of cancer care 
delivery and payment (Hoverman et al., 2011; IOM, 2013a; Neubauer et 
al., 2010; Newcomer, 2012; Sprandio, 2010). ASCO has called for physi-
cians to play a leadership role in the development and testing of new 
payment reform models (see discussion below in the section on “Incentiv-
izing High-Quality Cancer Care”) (ASCO, 2013). 

The ABIM’s Choosing Wisely® initiative is an example of a clinician-
led effort targeted at eliminating waste. This program is designed to help 
clinicians and patients engage in conversations to minimize overuse of 
tests and procedures and to provide clinicians with the support they need 
to help patients make informed and effective health care decisions (ABIM, 
2013a). It includes an explicit goal of avoiding care that is “unnecessary or 
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whose harm may outweigh the benefits” (Schnipper et al., 2012, p. 1716). 
ASCO is participating in this initiative and has released a “Top Five” 
list of common, costly procedures in oncology that are not supported by 
evidence and that require careful consideration by patients and their cli-
nicians before using (Schnipper et al., 2012) (see Box 8-3). More recently, 
ASCO identified additional interventions to include on its list, and the 
American Society for Radiation Oncology released its own “Top Five” list 
(Choosing Wisely, 2013; Schnipper et al., 2013). Similarly, the Commission 
on Cancer has also submitted a “Top Five” list to the ABIM. Other pro-
fessional organizations have developed lists that may be relevant in the 
cancer care setting as well, including the American Academy of Hospice 
and Palliative Medicine and the American Geriatrics Society. 

The committee recommends that professional societies identify and 
publicly disseminate evidence-based information about cancer care 

BOX 8-3  
ASCO’s “Top Five” List

As a participant in the American Board of Internal Medicine Foundation’s 
Choosing Wisely® initiative, the American Society of Clinical Oncology (ASCO) 
issued a “Top Five” list of common, costly procedures in oncology that are not sup-
ported by evidence in 2012 (shown below). The development of this list was led by 
ASCO’s Cost of Cancer Care Task Force, a multidisciplinary group of oncologists, 
and selections were based on a comprehensive review of published studies and 
current guidelines from ASCO and other organizations. The final list also reflects 
input from more than 200 oncologists and patient advocates.

•	 �For patients with advanced solid-tumor cancers who are unlikely to benefit, 
do not provide unnecessary anticancer therapy, such as chemotherapy, but 
instead focus on symptom relief and palliative care. 

•	 �Do not use positron emission tomography (PET), computed tomography 
(CT), and radionuclide bone scans in the staging of early prostate cancer 
at low risk for metastasis.

•	 �Do not use PET, CT, and radionuclide bone scans in the staging of early 
breast cancer at low risk for metastasis. 

•	 �For individuals who have completed curative breast cancer treatment and 
have no physical symptoms of cancer recurrence, routine blood tests for 
biomarkers and advanced imaging tests should not be used to screen for 
cancer recurrences. 

•	 �Avoid administering colony stimulating factors to patients undergoing che-
motherapy who have less than a 20 percent risk for febrile neutropenia.

SOURCE: ASCO, 2012.
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practices that are unnecessary or where the harm may outweigh the 
benefits. The Choosing Wisely® initiative is an important step toward 
eliminating waste in health care and in focusing the nation’s attention 
on solving this problem. However, the current effort is being led by indi-
vidual professional societies in silos, even though their areas of practice 
may overlap. In order for this campaign to have a larger impact, it will 
be important for professional societies to coordinate with each other to 
identify wasteful practices that cross disciplines and professions. A more 
systematic, integrated approach to evaluate cancer care practices that are 
contributing to waste will help establish a consistent message, improve 
the acceptability of the identified list of wasteful care practices in the can-
cer community, and, hopefully, result in broader uptake among clinicians. 
This approach will also be more efficient and reduce duplication of efforts.

It will be important for professional societies to disseminate these 
findings to their members and the public, and payers should also lever-
age this work to ensure that their payment policies are consistent with the 
goal of eliminating waste. Thus, the committee recommends that CMS 
and other payers develop payment policies that reflect the evidence-
based findings of the professional societies.

Incentivizing High-Quality Cancer Care

Previous IOM reports have called for payers to reorient their reim-
bursement policies to reward clinicians for providing high-quality care 
rather than volume. Best Care at Lower Cost recommended that payers 
structure payments to reward continuous learning and improvement, 
patient-centered care, and team-based care through outcome- and value-
oriented reimbursement models (IOM, 2012a). Crossing the Quality Chasm 
called on federal agencies to work with payers, health care organizations, 
and clinicians to develop a “research agenda to identify, pilot test, and 
evaluate various options for better aligning current payment methods 
with quality improvement goals” (IOM, 2001, p. 182). 

Many other organizations have also reached similar conclusions re-
garding the need for new payment models. For example, the National 
Commission on Physician Payment Reform recommended that fee-for-ser-
vice payment be largely eliminated because of its “inherent inefficiencies 
and problematic financial incentives” (Report of the National Commission 
on Physician Payment Reform, 2013, p. 14). The Commission recommended 
testing new models of care that reward clinicians for providing high-
quality and efficient care over a 5-year period and implementing them on 
a more widespread scale by the end of the decade. The Partnership for 
Sustainable Health Care, a collaboration of five organizations represent-
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ing diverse stakeholders in health care,7 called for transformation of the 
current payment paradigm by transitioning away from fee-for-service 
reimbursement (Partnership for Sustainable Health Care, 2013). It also rec-
ommended the dissemination and implementation of alternative payment 
and delivery models that improve quality and efficiency over the next 5 
years. In addition, the Brookings Institution recently recommended that 
Medicare reimburse the majority of medical services through account-
able care organizations (ACOs), medical homes, and bundled payments 
(Brookings Institution, 2013).

Building on these previous reports, the committee recommends that 
CMS and other payers design and evaluate new payment models that 
incentivize the cancer care team to provide care that is based on the best 
available evidence and aligns with their patients’ needs, values, and 
preferences. This recommendation has the potential to facilitate many 
of the components of the committee’s conceptual framework, including 
incentivizing

•	 effective patient-clinician communication and shared decision-
making that supports patients and caregivers in making informed 
medical decisions consistent with their needs, values, and prefer-
ences, as well as advance care planning, the provision of pallia-
tive care and psychosocial support across the cancer continuum, 
and the timely referral to hospice care at the end of life (Chapter 
3);

•	 team-based cancer care that prioritizes patient-centered care and 
coordination with a patient’s primary care/geriatrics care team 
and other care teams, especially for patients with comorbidities 
(Chapter 4);

•	 evidence-based cancer care that is concordant with clinical prac-
tice guidelines and consistent with patients’ needs, values, and 
preferences (Chapter 5);

•	 clinician participation in the learning health care system and the 
national quality reporting program (Chapters 6 and 7); and

•	 reduced use of interventions that do not improve patient out-
comes and contribute to unsustainable health care costs (see 
discussion above in the section on Eliminating Waste in Cancer 
Care). 

It is important that payers be thoughtful in implementing these new 
reimbursement models because changing financial incentives will lead 

7  The Partnership includes America’s Health Insurance Plans, Ascension Health, Families 
USA, the National Coalition on Health Care, and the Pacific Business Group on Health.
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to changes in oncology practice (Colla et al., 2012; Jacobson et al., 2006, 
2010). The committee hopes that these changes will be beneficial, with the 
potential to achieve the aims of the committee’s conceptual framework. 
However, they could also be harmful, resulting in unintended adverse 
consequences, perverse incentives, and lack of improvements to patient 
care (Biller-Andorno and Lee, 2013; Flodgren et al., 2011; RAND, 2011). 
Poorly implemented payment models could reduce patients’ access to 
care if clinicians avoid high-risk or high-cost patients, or could lead to the 
underuse of evidence-based care in an effort to save resources (RAND, 
2011). 

It is important that payers’ implementation of new reimbursement 
models is embedded within the committee’s conceptual framework for 
improving the quality of cancer care because changing economic incen-
tives is necessary, but insufficient, to improve the quality of cancer care 
(Biller-Andorno and Lee, 2013). The committee’s recommendation to cre-
ate a more robust quality metrics reporting system (see Chapter 7) and 
the inclusion of performance metrics in many of the models discussed 
below will be critical to ensuring that payment reforms maintain or im-
prove the quality of cancer care and do not result in unintended negative 
consequences. The committee also recommends that clinicians work 
with their professional societies to identify and disseminate cancer 
care practices that are unnecessary or where the harm may outweigh 
the benefits (see discussion above on eliminating waste) (ABIM, 2013b). 

In addition, many of the committee’s recommendations aim to make 
it easier for clinicians to deliver high-quality cancer care: for example, 
through improved tools to guide shared decision making and capture it 
in care plans. A learning health care information technology system for 
cancer would include clinical decision support that facilitates the delivery 
of evidence-based cancer care (see Chapter 6). It would also improve care 
coordination in conjunction with care plans. Moreover, the components 
of the committee’s conceptual framework are interdependent. Thus, re-
moving perverse payment incentives will also have the added benefit of 
facilitating implementation of the other requirements for a high-quality 
cancer care delivery system. Ultimately, professional societies will also 
play an important role in changing the culture by setting expectations for 
medical professionalism in delivering high-quality cancer care.

The ACA has established the CMS Innovation Center for pilot testing 
delivery system and payment models that have the potential to reduce 
health care expenditures and maintain or improve the quality of care (see 
Box 8-4). The CMS Innovation Center has the authority to expand these 
innovative models nationally if they demonstrate improvements in qual-
ity, reduce costs, or both. Although the models currently being tested are 
generally not disease specific, the lessons learned from these demonstra-
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tion projects could be leveraged to advance innovations in cancer care 
delivery and payment. In addition, the second round of Health Care 
Innovation Awards specificially solicits proposals for new payment and 
delivery models for cancer care (CMS, 2013j). 

A number of health care payers and oncology practices have also 
been experimenting with different payment models to improve the qual-
ity and reduce the cost of cancer care (Hoverman et al., 2011; Neubauer 
et al., 2010; Newcomer, 2012; Sprandio, 2010). Table 8-1 summarizes ex-
amples of innovative payment models that are currently being explored 
to realign financial incentives in health care (RAND, 2011). The sections 
below discuss the most promising examples for cancer care in more detail, 
including bundled payments, ACOs, oncology patient-centered medical 
homes (PCMHs), care pathways, coverage with evidence development, 
and value-based purchasing (VBP) and competitive bidding. 

BOX 8-4  
The CMS Innovation Center

The Affordable Care Act established the Center for Medicare & Medicaid In-
novation (recently renamed the CMS Innovation Center) for testing new delivery 
system and payment models to improve the quality of care and reduce health care 
costs. The Secretary of Health and Human Services has the authority to expand 
the scope and duration of successful models nationwide through a rulemaking 
process (CMS, 2013a). Each model the CMS Innovation Center tests is evaluated 
based on the quality of care that clinicians provided when practicing under the 
parameters of the model (based on patient outcomes and patient-centeredness 
criteria), as well as changes in costs measured by the Rapid Cycle Evaluation 
Group (Shrank, 2013).

The CMS Innovation Center is currently testing seven categories of innovation 
models (CMS, 2013e):

1.	 Accountable care organizations (ACOs)
2.	 Bundled payments for care improvement
3.	 Primary care transformation
4.	 �Initiatives focused on Medicaid and the Children’s Health Insurance Pro-

gram population
5.	 Initiatives focused on dually eligible Medicare-Medicaid enrollees
6.	 Initiatives to speed adoption of best practices
7.	� Initiatives to accelerate the development and testing of new payment and 

service delivery models

More information on the CMS Innovation Center’s work on ACOs and bundled 
payments, which are most relevant to cancer care, is available in the following 
section of the chapter. 
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TABLE 8-1  Examples of Payment Reform Models Relevant to Cancer 
Care

Payment Reform Models Brief Description

Global payment A single per-member, per-month payment 
is made for all services delivered to a 
patient, with payment adjustments based on 
measured performance and patient risk. 

Accountable care organization (ACO) 
shared savings program 

Groups of clinicians and provider groups 
that voluntarily assume responsibility for 
the care of a population of patients (known 
as ACOs) share payer savings if they meet 
quality and cost performance benchmarks. 

Medical home A physician practice or other provider group 
is eligible to receive additional payments 
if medical home criteria are met. Payment 
may include calculations based on quality 
and cost performance using a pay-for-
performance-like mechanism. 

Bundled payment A single “bundled” payment, which may 
be shared by multiple clinicians or provider 
groups in multiple care settings, is made for 
services delivered during an episode of care 
related to a patients’ medical condition or 
procedure. 

Hospital-physician gainsharing Hospitals are permitted to provide payments 
to physicians that represent a share of 
savings resulting from collaborative efforts 
between the hospital and physicians to 
improve quality and efficiency.

Payment for coordination Payments are made to clinicians and 
provider groups furnishing care coordination 
services that integrate care among clinicians. 

Physician pay-for-performance Physicians receive differential payments 
for meeting or missing performance 
benchmarks.

Payment for shared decision making Reimbursement is provided for shared 
decision-making services. 

SOURCE: Adapted from RAND. 2011. Payment reform: Analysis of models and performance 
measurement implications. http://www.rand.org/pubs/technical_reports/TR841.html (ac-
cessed Novembe 1, 2013). © 2011 The RAND Corporation, Santa Monica, CA. Reprinted 
with permission.
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Because the effectiveness of these payment and delivery system re-
forms is still being evaluated by a number of payers, the committee does 
not recommend a specific strategy going forward. However, the commit-
tee recommends that if evaluations of specific payment models demon-
strate increased quality and affordability, CMS and other payers should 
rapidly transition from traditional fee-for-service reimbursements to 
new payment models. If one payer demonstrates that new payment mod-
els are successful, these models will likely be adopted by other payers. 

This recommendation is consistent with the IOM study Variation in 
Health Care Spending: Target Decision Making, Not Geography, which recom-
mended that CMS be given the flexibility to accelerate the transition from 
traditional Medicare to new payment models that demonstrate increased 
value (IOM, 2013b). The committee also echoes this study’s recognition 
that it is important that CMS monitor the impact of new payment models 
on patients’ access to care. The transition from pilot programs to broader 
adoption of new payment models will be challenging and require major 
investments in infrastructure and organizational changes. During this 
transition, it is critical that patients do not experience reduced access to 
cancer care. 

Bundled Payments

Bundled payments (also called episode-based payments) reimburse 
care teams for discrete episodes of care and can involve multiple clinicians 
and care settings (RAND, 2011). They shift financial risk away from insur-
ers and make clinicians more accountable for efficiently using resources. 
They can also promote better care coordination if a bundle covers mul-
tiple modalities in cancer care (e.g., surgery, chemotherapy, and radiation 
therapy). 

There is some evidence that bundled payments reduce health care 
costs. In 2004, AHRQ undertook an evaluation of bundled payments 
and concluded that there is “evidence that bundled payment programs 
have been effective in cost containment without major effects on qual-
ity” (AHRQ, 2012a, p. vi). For example, the Medicare Participating Heart 
Bypass Center Demonstration, conducted in the 1990s, assessed the impact 
of bundled payments on hospital and physician payments for coronary 
artery bypass graft surgery. Researchers found that Medicare expendi-
tures declined by about 10 percent in the demonstration program, com-
pared to what Medicare would have spent in the absence of the program. 
Five hospitals experienced savings of 5 to 10 percent and two hospitals 
experienced savings of about 20 percent (CBO, 2012b; HCFA, 1998). In an 
evaluation of eight policy options to reduce health care spending, Hussey 
et al. (2009) concluded that bundled payments have the greatest potential. 
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Many efforts are under way to implement bundled payments. Arkan-
sas is incorporating bundled payments in its Medicaid program (Emanuel, 
2012). Also, the CMS Innovation Center is evaluating bundled payments 
through its Bundled Payments for Care Improvement Initiative (CMS, 
2013c), which includes four distinct models of care that link payments 
for multiple services:

1.	 Retrospective acute care hospital stay only
2.	 Retrospective acute care hospital stay plus post-acute care
3.	 Retrospective post-acute care only
4.	 Acute care hospital stay only

The CMS Innovation Center selected 48 episodes of care that are eligible 
for bundled payments, none specific to cancer care. 

Bundled payments, however, are well suited for cancer care (Bach 
et al., 2011; Etheredge, 2009; Newcomer, 2012). Bach and colleagues 
(2011) proposed creating an episode-based payment pilot in Medicare 
for treating metastatic non-small-cell lung cancer. There are a number of 
chemotherapy options with similar patient outcomes that the National 
Comprehensive Cancer Network (NCCN) recommends for this disease. 
In this proposed pilot, Medicare would set an episode-based payment 
at a price in between the highest- and lowest-cost treatment regimens, 
including the cost of chemotherapy drugs, supportive care drugs, and 
the cost of administering these drugs. This would provide clinicians with 
a financial incentive to choose the lower cost, equally effective treatment 
options for their patients. Over time, the episode-based payment would 
be recalibrated downward to save costs. 

Bach and colleagues’ episode-based payment pilot could also be ef-
fective in treating other cancers where there are comparable treatment 
regimens at varying prices. It would not be applicable for cancers where 
it is unclear which treatments result in similar patient outcomes and 
comparative effectiveness data are unavailable, such as early-stage pros-
tate cancer, for which there are a number of different treatment options, 
including radical prostatectomy, radiation therapy, and active surveillance 
(IOM, 2009c). 

UnitedHealthcare has also initiated a bundled payment pilot for can-
cer care (Newcomer, 2012). In this pilot, UnitedHealthcare pays clinicians 
a set patient care fee regardless of which chemotherapy is prescribed, thus 
eliminating clinicians’ ability to profit from chemotherapy administration. 
The initial care fee was established by allowing the participating cancer 
care teams to select what they thought represented the clinically superior 
treatment for 19 discrete episodes of care among patients with breast, 
colon, and lung cancer. The participating cancer care teams agreed to an 
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85 percent treatment compliance rate. The patient care fee was calculated 
using the drug margin from the selected regimen plus a case manage-
ment fee. UnitedHealthcare continues to pay the cost of chemotherapy; 
however, if a clinician switches from the selected treatment regimen to a 
more expensive one, UnitedHealthcare will not increase the patient care 
fee. It will only raise the patient care fee based on improved outcomes. If 
the total cost of care is reduced, UnitedHealthcare will share the savings 
with the cancer care team. Participating groups have also agreed to meet 
yearly to compare results for the 19 episodes of care. If the data (including 
measures of survival, hospitalizations for complications, and total costs 
of care) identify a best practice, UnitedHealthcare expects all groups to 
shift to that treatment. 

Accountable Care Organizations

RAND (2011) describes ACOs as groups of clinicians or provider 
groups that assume responsibility for the care of a group of patients and 
share savings when they satisfy quality and cost performance bench-
marks. There are more than 400 public and private ACOs in the United 
States, including more than 250 public ACOs that provide care for nearly 
4 million Medicare beneficiaries (Muhlestein, 2013). The CMS Innovation 
Center is evaluating several types of ACO programs, including

•	 Medicare Shared Savings Program for fee-for-service Medicare 
beneficiaries

•	 Advance Payment ACO Model for certain eligible providers al-
ready in or interested in the Medicare Shared Savings Program

•	 Pioneer ACO Model for health care organizations and providers 
already experienced in coordinating care for patients across care 
settings

Although ACOs were initially focused on primary care, they are now 
being considered for specialty care, such as cancer (CMS, 2013b; Mehta 
et al., 2013; Punke, 2013). Cancer Clinics of Excellence, for example, is 
collaborating with Accretive Health to develop a clinician-led, shared 
savings model of care in oncology. This shared savings model prioritizes 
care coordination and appropriate end-of-life care, eliminating unneces-
sary interventions, and encouraging adherence to care pathways. It also 
invests heavily in health information technology (IOM, 2013a). Similarly, 
Florida’s largest health insurer, Florida Blue, is collaborating with Mof-
fitt Cancer Center, Baptist Health South Florida, and Advanced Medical 
Specialties to form oncology ACOs (BCBS, 2012; Conway, 2012).
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Oncology Patient-Centered Medical Homes 

PCMHs typically refer to a model of primary care delivery in which 
participating practices receive additional payments for coordinating their 
patients’ care. The AHRQ definition of a PCMH includes five functions 
and attributes: patient-centeredness; comprehensive care (prevention 
wellness, as well as chronic and acute care); coordinated care; access to 
care; and a systems-based approach to quality and safety (AHRQ, 2011). 

The National Committee for Quality Assurance’s PCMH program 
recognizes organizations that achieve its PCMH standards. The stan-
dards include (1) enhanced access and continuity of care (including 
afterhours access); (2) data collection to identify and manage patient 
populations; (3) management of care using evidence-based clinical prac-
tice guidelines; (4) assistance with self-care management; (5) the tracking 
and coordination of care; and (6) continuous quality improvement using 
performance and patient experience data (NCQA, 2011). 

The CMS Innovation Center is evaluating outcomes for medical 
homes in primary care. In these pilots, clinicians who coordinate care 
and provide higher-quality care, including care that adheres to guide-
lines and avoids complications, such as emergency room visits, receive 
monthly care management fees to help defray the costs of transforming 
into a PCMH (CMS, 2013d). A number of specialty medical practices are 
also exploring the use of the PCMH model to improve their quality and 
coordination of care (NCQA, 2013a). The National Committee for Quality 
Assurance has developed a recognition program for specialty practices 
that are successful at achieving the aims of a PCMH (NCQA, 2013b). 

One specialty area where clinicians are applying the PCMH model is 
in cancer care (Fox, 2013; McAneny, 2013; Sprandio, 2010, 2012). The CMS 
Innovation Center awarded the Community Oncology Medical Homes 
(COME HOME) project $19.8 million to evaluate a medical home model 
for Medicare and Medicaid beneficiaries and commercially insured pa-
tients with newly diagnosed or relapsed breast, lung, or colorectal cancer 
(CMS, 2012b). COME HOME includes seven community oncology prac-
tices in the United States. These practices will provide comprehensive 
cancer care in the outpatient setting, including patient education, team-
based care, medication management, 24/7 practice access, and inpatient 
care coordination. COME HOME utilizes Triage Pathways, which provide 
scripted responses to patients who call with problems about their cancer 
care. These scripts aim to rapidly send a patient to the right site of service 
and reduce costly complications and emergency room visits (McAneny, 
2013). In addition, the COME HOME project requires clinicians’ adher-
ence to care pathways and measures their pathway concordance on a 
nearly real-time basis. 
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Similarly, Consultants in Medical Oncology and Hematology (CMOH) 
became the first oncology practice designated as a level III PCMH by the 
National Committee for Quality Assurance (Sprandio, 2010, 2012). CMOH 
reengineered its processes of care and focused on improving coordination 
and collaboration for all cancer care; streamlining and standardizing the 
process of patient evaluation; and prioritizing patient engagement and 
physician accountability (Sprandio, 2010). Like COME HOME, CMOH 
uses a phone triage system with nurses and symptom management al-
gorithms to address clinical issues. CMOH data suggest that its focus 
on the medical home model has reduced cancer care costs by reducing 
emergency room visits by two-thirds, hospital admissions per patient 
treated with chemotherapy per year by half, and the length of stay for 
admitted patients by one-fifth (Sprandio, 2012). More research is needed 
to assess whether the outcomes of the CMOH model are generalizable to 
other oncology practices.

Care Pathways 

The oncology community has also experimented with changes in 
practice that standardize treatment using evidence-based care pathways. 
These care pathways “provide an evidence-based algorithm to guide care 
management for a defined group of patients during a set period of time” 
(ASCO, 2013). Pathways take into account the evidence base as well as the 
total cost of care. For example, U.S. Oncology has developed Level I Path-
ways for 14 common cancers (U.S. Oncology, 2013). Its evaluation of the 
program found that treating patients according to the Level I Pathways 
was associated with lower costs and comparable outcomes for patients 
with non-small-cell lung cancer and colon cancer (Hoverman et al., 2011; 
Neubauer et al., 2010).  NCCN is collaborating with McKesson Specialty 
Health (the U.S. Oncology Network is a part of McKesson) to develop 
“Value Pathways,” with the goal of creating a single source of information 
on best practices in cancer care. The pathways and supporting software 
will initially cover 19 tumor types. These products will provide clinical 
decision support that is integrated with clinician workflow and compat-
ible with a number of electronic health record systems (Goldberg, 2012; 
Goldsmith, 2013). Kaiser Permanente has also developed care pathways 
within its decision support software, including care paths for cancer sur-
vivors. This program has reduced the variation in clinical practice, with 
90 percent of clinicians adhering to protocols on the first round of cancer 
treatment (IOM, 2013a).
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Coverage with Evidence Development 

Many expensive tests and treatments are introduced into clinical 
practice without evidence of clinical superiority over existing interven-
tions. Once payers agree to cover new interventions, the incentive for 
manufacturers to conduct additional research on the effectiveness of their 
product is greatly reduced (Emanuel et al., 2013). Coverage with evidence 
development (CED) is a policy tool in which payers agree to conditionally 
cover new medical technologies provided that manufacturers conduct 
additional research to support more informed coverage decisions (CMTP, 
2013a). 

CED enables Medicare and other payers to develop more evidence-
based coverage policies and fosters the collection of clinical evidence 
for groups who are often underrepresented in clinical trials, including 
older beneficiaries and minorities (MedPAC, 2010). The Center for Medi-
cal Technology Policy has asserted that the pressures of growing health 
care costs make CED an “attractive policy mechanism for obtaining the 
evidence needed for making informed coverage decisions and better un-
derstanding of the subgroups and circumstances in which a technology 
works” (CMTP, 2013b, p. 7). 

Legal concerns, however, have hampered CMS’ use of CED (MedPAC, 
2010). In addition, when CMS launched CED studies in the past, problems 
with study design, insufficient funding, and inadequate data collection 
systems impeded the collection of data to inform coverage policies (Tunis 
et al., 2011). CED has therefore largely been applied on a case-by-case 
basis (CMTP, 2013b). 

CED has previously been used in cancer for fluorodeoxyglucose-
positron emission tomography (PET) imaging and identification of bone 
metastases using PET (sodium-fluoride 18) (CMS, 2013f,g,h). The treat-
ment of localized prostate cancer is an additional area where CED has 
been suggested (ASTRO, 2013; Emanuel and Pearson, 2012). CED could 
also be used to incentivize the device industries to participate in evidence 
generation comparable to the research invested by the pharmaceutical 
industry in new drugs (Emanuel and Pearson, 2012; IOM, 2013a). 

With the goal of improving CED, CMS solicited public comment 
on the current CED policy and issued a draft guidance policy in 2012 
that clarified CMS’ authority to use CED (CMS, 2012a; Neumann and 
Chambers, 2013). The draft guidance also stated that one of AHRQ’s roles 
is to support research that reflects priorities in Medicare, including CED 
(CMS, 2012a; Daniel et al., 2013).
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Value-Based Purchasing and Competitive Bidding Programs

VBP links payments to improved performance by clinicians and holds 
clinicians accountable for both the cost and the quality of care they pro-
vide; “it attempts to reduce inappropriate care and to identify and reward 
the best-performing [clinicians]” (HealthCare.gov, 2013b). Two VBP pro-
grams are relevant to cancer care: hospital VBP and the physician value-
based payment modifier. Section 10326 of the ACA requires the Secretary 
of HHS to initiate VBP for cancer hospitals exempt from the prospective 
payment system (Albright et al., 2011). In addition, Section 3007 of the 
ACA mandates CMS to apply a value modifier under the Medicare Phy-
sician Fee Schedule (CMS, 2013i). This will adjust physician payments 
under Medicare Part B based on performance of quality and cost metrics. 
The first performance assessment period begins in 2013, and the program 
will begin influencing payment in 2015. The program will be expanded to 
all physicians by 2017 (VanLare and Conway, 2012; VanLare et al., 2012).

Competitive bidding may also be relevant to cancer care. The ACA 
requires Medicare to expand competitive bidding for durable medical 
equipment nationwide (Emanuel et al., 2012). A demonstration project, 
begun in 2011, found that competitive bidding lowered the prices of 
oxygen equipment by 41 percent, wheelchairs by 36 percent, hospital 
beds by 44 percent, and diabetic testing equipment by 72 percent, with 
no adverse effects on beneficiaries (Emanuel, 2013). A number of health 
policy leaders have called for this program to be expanded and to include 
medical devices, laboratory tests, radiologic diagnostic services, and all 
other commodities (Emanuel et al., 2012). 

Designing Insurance Benefits That Promote Affordable Cancer Care

Well-designed insurance benefits could encourage patients to be 
involved in making cancer care affordable. Some patients may be dis-
couraged from using potentially beneficial treatments because they are 
responsible for significant levels of cost sharing for their cancer care. 
For example, the 10 Part D prescription drug plans with the highest 
enrollment in 2012 had coinsurance rates of 23 to 50 percent (Purvis and 
Rucker, 2012). For oral cancer drugs approved from 2000 to 2011, the me-
dian Part D coinsurance rate was 33 percent, and all of these drugs were 
included in the plans’ highest cost-sharing tiers (Cohen et al., 2013). For 
physician-administered cancer drugs, there is currently no upper limit 
for the amount of Medicare Part B cost sharing (MedPAC, 2012), with 
beneficiaries (or their supplemental insurance plans) responsible for the 
20 percent coinsurance. These high coinsurance rates, coupled with the 
high cost of cancer treatments, can mean that many patients pay several 
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hundreds of dollars per treatment cycle, adding up to thousands of dol-
lars annually (Cohen et al., 2013). 

The Medicare Payment Advisory Commission (MedPAC) estimated 
that 6 percent of Medicare beneficiaries had Part A and B cost-sharing li-
abilities of more than $5,000 in 2009 (MedPAC, 2012). A study found that 
of the 10 percent of patients who did not fill their oral cancer treatment 
prescription, cost sharing was a significant factor in that decision (Streeter 
et al., 2011). A pilot study of insured cancer patients found that 42 percent 
of participants reported a significant or catastrophic subjective financial 
burden from the cost of mediciation, with 20 percent of participants taking 
less than the prescribed amount of medication, and 24 percent avoiding 
filling their prescriptions altogether (Zafar et al., 2013).

In contrast, well-insured patients may not be sensitive to the cost of 
cancer care because they do not bear the full cost of treatment. Thus, they 
may utilize more care or more expensive care even if it is unlikely to im-
prove their health outcomes. A study commissioned by MedPAC found 
that individuals with supplemental insurance spent 33 percent more on 
Medicare compared to individuals without supplemental coverage, af-
ter controlling for demographics, income, education, and health status 
(Hogan, 2009). Almost 90 percent of Medicare beneficiaries have supple-
mental insurance coverage, either through medigap, employer-sponsored 
retiree plans, or Medicaid (MedPAC, 2012).

In order to incentivize patients to be more cost conscious in making 
care decisions, some employers and insurers have created consumer-
directed health plans and increased cost-sharing requirements, which 
place patients at greater risk for the cost of their care. One of the concerns 
about consumer-directed health plans, however, is that patients have 
trouble distinguishing between interventions that are likely to be ben-
eficial from those that are wasteful (Bundorf, 2012). Consistent evidence 
demonstrates that when patients bear more financial risk for their health 
care, utilization of both necessary and unnecessary health care services 
declines (IOM, 2009b; Reed et al., 2009; Remler and Greene, 2009; Siu et 
al., 1986).

Value-based insurance design (VBID) may facilitate patients’ ability 
to be more cost conscious without disincentivizing highly beneficial care. 
The National Coalition on Health Care suggested that VBID will be a 
“health system game-changer” (NCHC, 2012). It is intended to encourage 
patients to choose beneficial treatments and forgo treatments with little or 
no benefit (Frank et al., 2012). In this design, high-quality cancer interven-
tions would be available at low or no out-of-pocket costs to patients, and 
interventions that are of questionable benefit to patients would require 
more cost sharing (IOM, 2009b). For example, palliative care could require 
little or no cost sharing because, as discussed in Chapter 3, it has been 
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shown to increase survival time for patients, improve symptom manage-
ment and quality of life, and reduce the cost of cancer care (Morrison et 
al., 2008; Temel et al., 2010). An important challenge for implementing 
VBID in cancer is determining which interventions are of the highest qual-
ity. This will require both an improved evidence base (see Chapter 5), a 
learning health care system (see Chapter 6), and expert judgment. 

VBID gained national prominence when Pitney Bowes announced $1 
million in savings from its VBID program. It lowered patients’ cost shar-
ing for asthma and diabetes medications, leading to increased medication 
compliance and reduced complications for these conditions (Fuhrmans, 
2004). Similarly, several evaluations of VBID programs that eliminated 
generic medicine copays and/or reduced copays for brand-name drugs 
found that VBID improved patients’ medication adherence (Farley et al., 
2012; Frank et al., 2012; Maciejewski et al., 2010). 

Thus far, VBID has been primarily applied to drug copays, but it may 
be relevant in other aspects of care. MedPAC recommended that Medicare 
be given secretarial authority to alter or eliminate patients’ cost-sharing 
requirements for high-quality services and increase cost sharing for inef-
fective, high-cost services (MedPAC, 2012). In addition, the ACA’s call for 
coverage of preventive services is also a form of VBID (NCHC, 2012). The 
potential for VBID to improve the quality and affordability of cancer care 
has not yet been evaluated. 

Summary and Recommendations 

The committee’s conceptual framework for a cancer care delivery 
system is one in which all people with cancer have access to high-quality, 
affordable cancer care. Several IOM reports have called on the U.S. gov-
ernment to ensure that all people have health insurance coverage. Ex-
panding health insurance coverage is a primary goal of the ACA, which 
is expected to result in 25 million individuals gaining insurance cover-
age. However, much of the ACA has not yet been implemented and its 
full impact on access to cancer care is unknown. Many individuals will 
likely remain uninsured or underinsured. There are also major disparities 
in cancer outcomes among individuals who are of lower socioeconomic 
status, are racial or ethnic minorities, or lack insurance coverage. Many 
of these disparities are exacerbated by these individuals’ lack of access to 
cancer care.

Recommendation 9: Accessible, Affordable Cancer Care

Goal: Reduce disparities in access to cancer care for vulnerable and 
underserved populations. 
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To accomplish this, the U.S. Department of Health and Human 
Services should

•	 �Develop a national strategy that leverages existing efforts by 
public and private organizations. 

•	 �Support the development of innovative programs.
•	 �Identify and disseminate effective community interventions.
•	 �Provide ongoing support to successful existing community 

interventions.

The affordability of cancer care is equally important as accessibility 
in a high-quality cancer delivery care system. The committee’s concep-
tual framework (see Figure S-2) illustrates the concept of using qual-
ity measurement and new payment models to reward the cancer care 
team for providing patient-centered, high-quality care and eliminating 
wasteful interventions. The current fee-for-service reimbursement sys-
tem encourages a high volume of care, but it fails to reward the provi-
sion of high-quality care. This system is leading to higher cancer care 
costs, which are negatively impacting patients and their families. One 
survey found that more than one-third of personal bankruptcies in the 
United States are due to medical problems and that three out of four 
families studied had insurance at the onset of illness. From a system 
perspective, health care costs, including the costs of cancer care, are on 
an unsustainable trajectory and could pose serious fiscal consequences 
for the United States. 

Payers are experimenting with numerous models that could be em-
ployed to reward clinicians for providing high-quality cancer care, such as 
rewarding care that is concordant with clinical practice guidelines; coordi-
nated (based on meaningful patient-clinician communication and shared 
decision making); and includes palliative care and psychosocial support 
throughout treatment, advance care planning, and timely hospice services 
(e.g., bundled payments, ACOs, oncology PCMHs, care pathways, CED, 
and value-based purchasing and competitive bidding programs). Clini-
cians are also undertaking efforts to discourage wasteful interventions, 
such as the Choosing Wisely Campaign.

Recommendation 10: Accessible, Affordable Cancer Care

Goal: Improve the affordability of cancer care by leveraging exist-
ing efforts to reform payment and eliminate waste. 
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To accomplish this:

•	 �Professional societies should identify and publicly disseminate 
evidence-based information about cancer care practices that are 
unnecessary or where the harm may outweigh the benefits.  

•	 �The Centers for Medicare & Medicaid Services and other pay-
ers should develop payment policies that reflect the evidence-
based findings of the professional societies.

•	 �The Centers for Medicare & Medicaid Services and other payers 
should design and evaluate new payment models that incentiv-
ize the cancer care team to provide care that is based on the best 
available evidence and aligns with their patients’ needs, values, 
and preferences. 

•	 �If evaluations of specific payment models demonstrate in-
creased quality and affordability, the Centers for Medicare & 
Medicaid Services and other payers should rapidly transition 
from traditional fee-for-service reimbursements to new pay-
ment models. 
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ANNEX 8-1 EXAMPLES OF ONGOING ACTIVITIES 
DESIGNED TO IMPROVE ACCESS TO CARE FOR 

VULNERABLE AND UNDERSERVED POPULATIONS

Activity Description

Department of Health and Human Services (HHS)

Action Plan to Reduce  
Racial and Ethnic Health 
Disparities

The Action Plan outlines goals and actions HHS 
should take to reduce racial and ethnic health 
disparities, including promoting integrated 
approaches, evidence-based programs, and best 
practices. 

National Stakeholder  
Strategy for Achieving  
Health Equity

The strategy outlines a comprehensive, community-
based approach for achieving health equity. It 
provides a common set of goals and action steps that 
local public and private entities and collaborations 
may adopt to address racial and ethnic disparities 
within their communities.

Agency for Healthcare Research and Quality (AHRQ)

National Healthcare Disparities 
Report

The yearly report tracks national trends in health 
care disparities. In cancer care, it focuses solely on 
colorectal and breast cancer in alternating years. The 
most recent report found that health care quality 
and access were suboptimal, especially for racial and 
ethnic minorities and lower income groups. There 
were disparities with respect to cancer screening, 
stage of diagnosis, treatment, and death rates among 
these groups.

Centers for Disease Control and Prevention (CDC)

Cancer Prevention and Control 
Research Network (CPCRN)

CPCRN is a network of 10 academic, public health, 
and community partners that span multiple 
disciplines and geographic regions, and work 
together to conduct community-based participatory 
cancer research. Through implementation and 
dissemination processes, the network aims to 
accelerate the adoption of evidence-based cancer 
prevention and control practices within local 
communities, focusing on underserved populations 
disproportionately affected by cancer.

National Comprehensive Cancer 
Control Program (NCCCP)

NCCCP provides financial and infrastructural 
support to all 50 states, multiple tribes, and the 
U.S. Associated Pacific Islands and territories to 
assist in the development and implementation of 
comprehensive cancer control plans. 

continued
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Activity Description

National Program of Cancer 
Registries (NPCR)

NPCR compiles data from local cancer registries 
within each state. CDC uses this data to identify 
populations with disparities in cancer care. It also 
assists states in developing and implementing 
comprehensive cancer control programs designed to 
alleviate the disparities in these populations.

Racial and Ethnic Approaches to 
Community Health (REACH)

REACH is a national grant program. It provides 
financial and infrastructural support to awardees 
in the identification, development, implementation, 
evaluation, and dissemination of community-
based programs, as well as for culturally tailored 
interventions that aim to eliminate health disparities 
among racial and ethnic minority populations. It has 
prioritized efforts that focus on chronic conditions, 
including breast and cervical cancer. 

National Cancer Institute (NCI)

Cancer Disparities Research 
Partnership (CDRP) Program

CDRP was developed by the Radiation Research 
Program to strengthen the NCI’s focus on cancer 
disparities. The CDRP supports institutions 
conducting radiation oncology clinical trials focused 
on medically underserved, low-income, and racial 
and ethnic minority populations by assisting with 
the planning, development, and conduct of the trials. 
The program also assists with the development 
of partnerships between institutions that are not 
actively involved in NCI-sponsored research and 
those that are. These partnerships serve to strengthen 
cancer disparities research and reduce the cancer 
disparities burden felt by particular populations.

Center to Reduce Cancer Health 
Disparities (CRCHD)

The America Recovery and Reinvestment Act of 
2009 awarded CRCHD $20 million. It distributed 
these funds to programs designed to preserve and 
create jobs, and promote greater scientific impact 
of research in underserved communities most 
affected by the recession. In addition, it provided 
supplemental funds to many of the flagship 
programs discussed below.

Centers for Population Health 
and Health Disparities

The Centers fund research assessing the relationship 
between the environment, behavior, biology, and 
health outcomes. The Centers uses a community-
based participatory research approach to develop 
a network of research teams to evaluate the 
multidimensional nature behind health disparities in 
cancer.
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Activity Description

Community Cancer Centers 
Program

The NCI has partnered with 21 community hospital-
based cancer centers to create this program. Among 
the partnership’s areas of focus are researching ways 
to reduce health disparities in cancer, increasing 
participation in clinical trials, improving the quality 
of cancer care, enhancing cancer survivorship, 
expanding use of electronic health records, and 
promoting collection of biospecimens to support 
genomic research.

Community Networks Program This program awarded $95 million in 5-year grants to 
25 institutions to establish a network of community-
based participatory education, training, and research 
programs among racial and ethnic minorities and 
other underserved populations.

Comprehensive Partnerships to 
Reduce Cancer Health 
Disparities 

This program established a network of institutions 
and NCI Cancer Centers that serve racial, ethnic, and 
underserved communities. The goal of the program 
is to train scientists from diverse backgrounds in 
cancer research and in delivering cancer care to 
racially and ethnically diverse communities.

Diversity Training Programs The NCI developed diversity training programs 
through funding from CRCHD to engage 
underrepresented investigators in cancer research. 
The programs provide minorities from high 
school through the junior investigator level with a 
continuum of competitive funding opportunities. 
Programs include, for example, the Continuing 
Umbrella of Research Experiences and Partnerships 
to Advance Cancer Health Equity.

Minority-Based Community 
Clinical Oncology Programs 
(MB-CCOP)

MB-CCOP is the component of the Community 
Clinical Oncology Network that is primarily 
responsible for engaging underserved populations 
and addressing health disparities in cancer through 
clinical trials. It has increased access to clinical trials 
in local communities; recruited many minority 
participants to clinical trials; and improved 
researchers’ understanding of how new agents, trial 
designs, and technologies are disseminated and 
utilized among minority populations.

continued



Copyright © National Academy of Sciences. All rights reserved.

Delivering High-Quality Cancer Care:  Charting a New Course for a System in Crisis

354	 DELIVERING HIGH-QUALITY CANCER CARE

Activity Description

National Cancer Institute 
Community Oncology Research 
Program (NCORP)

This program includes a research agenda to address 
cancer disparities. Goals of the research agenda 
include promoting participation of underserved 
populations in clinical trials and cancer care delivery 
research, as well as incorporating specific disparities 
research questions into clinical trials and cancer 
care delivery research. It prioritizes research that 
focuses on the potential drivers of cancer disparities, 
including health care system factors, health-related 
quality of life, social determinants, environmental 
and physical determinants, biological factors, 
behavioral factors, protective and/or resiliency 
factors, comorbidities, and biospecimen education 
and collection.

Patient Navigation Research 
Program

This program supports the development and 
evaluation of innovative patient navigation 
interventions designed to reduce or eliminate health 
disparities in cancer. Examples of interventions that 
this program have funded include programs aimed 
at reducing time between abnormal test results and 
diagnosis, and improving the quality of cancer care 
delivery services for cancer patients.

American Cancer Society (ACS)a

Health Insurance Assistance 
Service

A free resource that connects cancer patients with 
health insurance specialists who handle inquiries 
about health insurance coverage and state programs. 

National Cancer Information 
Center 

This program provides patients with high-quality 
information on treatment options, cancer care 
facilities, community-based programs, clinical trials, 
and health insurance coverage. Trained oncology 
nurses answer patients’ more complex questions. An 
interpreter services helps address patients’ questions 
in 160 languages.

Patient Navigator Program This program hires and trains patient navigators to 
provide cancer patients and their families with free, 
one-on-one assistance and support throughout their 
cancer care, such as helping with the coordination of 
travel, referring to health care clinicians, providing 
assistance with psychosocial needs, identifying 
childcare resources, and recommending sources of 
financial assistance. Patient navigators are in 122 sites 
nationwide, with a concentration in public hospitals.
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Activity Description

Transportation Programs The Road to Recovery Program provides a network 
of volunteer drivers who provide low-income 
cancer patients with transportation to and from their 
treatment. ACS also provides low-income cancer 
patients with other forms of financial assistance for 
transportation to and from treatment, including gas 
cards and tax vouchers.

Hope Lodge and Guest Room 
Program

Provides cancer patients and their caregivers with 
a free place to stay or a low cost hotel room when 
they must travel for treatment. Currently, there are 31 
Hope Lodge locations throughout the United States. 
Accommodations and eligibility requirements vary 
by location. 

American Society of Clinical Oncology (ASCO)b

Disparities Research ASCO is working with key stakeholders in the cancer 
community to delineate where future research efforts 
in cancer disparities should be focused, both in terms 
of methodology and specific interventions. The 
resulting work will be developed into a monograph, 
or series of papers, identifying top research needs, 
especially in areas of research that have traditionally 
been underfunded.

Education ASCO regularly offers educational sessions at 
its annual meeting designed to help clinicians 
understand disparities in cancer care. It also offers an 
expanding array of educational content for providers 
on ASCO University, as well as resources for patients 
on Cancer.Net.

Policy and Advocacy ASCO recently released a policy statement 
summarizing provisions of the Affordable Care Act 
that may help alleviate health disparities in cancer 
care. The statement outlines specific strategies that 
clinicians can apply to address the barriers to the 
most vulnerable patient populations accessing high-
quality cancer care. In addition, ASCO is developing 
a policy statement that will make recommendations 
for ensuring that Medicaid patients have access to 
high-quality cancer care.

Quality Improvement ASCO’s Quality Oncology Practice Initiative (QOPI) 
includes a focus on health equity by capturing 
practice-level information on race/ethnicity, 
socioeconomic/insurance status, and cultural 
competency. In addition, ASCO is seeking to assist 
practices that serve vulnerable and underserved 
patients with participating in QOPI.

continued
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Activity Description

Workforce Diversity ASCO has developed and implemented two efforts 
to diversify the workforce caring for individuals 
with cancer. The Diversity in Oncology Initiative 
is an awards program designed to facilitate the 
recruitment and retention of individuals from 
populations underrepresented in medicine into 
careers in oncology. The awards provide individuals 
the opportunity to participate in an 8- to 10-week 
clinical or clinical research oncology rotation; pay for 
individuals to travel to and attend ASCO’s Annual 
Meeting; and repay student loans in exchange for 2 
years of service in a medically underserved area. The 
Diversity Mentoring Program provides physicians 
who are early in their training and from populations 
underrepresented in medicine with an oncology 
mentor. It is designed to encourage these individuals 
to pursue a career in oncology.

C-Changec

Geographic Intervention Project C-Change is partnering with local and national 
organizations to intervene in communities 
disproportionately affected by four major 
preventable cancers (breast, cervical, colorectal, and 
lung). Its first intervention is currently under way 
in a Mississippi community and will likely involve 
training lay navigators to guide cancer patients 
through the cancer care delivery system. The goal 
of this program is to develop a community-based 
process of addressing health disparities that is 
transferable to other communities.

Messaging Project C-Change worked with a communications firm to 
develop and test audience-specific messages and 
associated messaging tools on health disparities 
in cancer. This project is intended to ensure that 
C-Change and its membership organizations’ 
communications about health disparities in cancer 
resonate with the public and policy makers. The 
overarching goal is to heighten the public’s concern 
about health disparities in cancer care.

  a Personal communication, Angelina Esparza, American Cancer Society, May 6, 2013.
  b Personal communication, Dana Wollins, American Society of Clinical Oncology, 
March 21, 2013.
  c Personal communication, Tasha Tilghman-Bryant, C-Change, March 21, 2013.
SOURCES: ACS, 2013a,b,c; AHRQ, 2013; C-Change, 2013; CDC, 2011b, 2012; CPCRN, 
2013; Goss et al., 2009; HHS, 2011; McCaskill-Stevens and Clauser, 2012; Moy et al., 2011; 
NCI, 2013a,b,c,d,e,f,g,h,i; NPA, 2011. 
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Appendix A

Glossary

Access to care—the timely use of personal health services to achieve the 
best possible health outcomes (IOM, 1993)

Accountable care organization (ACO)—groups of clinicians that volun-
tarily assume responsibility for the care of a population of patients that 
share payer savings if they meet quality and cost performance bench-
marks (RAND, 2011)

Accreditation—a process whereby a professional association or nongov-
ernmental agency grants recognition to a school or health care institution 
for demonstrated ability to meet predetermined criteria for established 
standards (AHRQ, 2012a)

Adjuvant therapy—additional cancer treatment given after primary treat-
ment to lower the risk that the cancer will return. Adjuvant therapy 
may include chemotherapy, radiation therapy, hormone therapy, targeted 
therapy, or biological therapy (NCI, 2012)

Advance care planning—making decisions about the care you would 
want to receive if you happen to become unable to speak for yourself, 
including consideration of what types of life-sustaining treatments align 
with your preferences, preparation of an advance directive, and prepara-
tion of a durable power of attorney (NHPCO, 2013) 
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Advance directive—a formal legal document specifically authorized by 
state laws that allows patients to continue their personal autonomy and 
that provides instructions for care in case they become incapacitated and 
cannot make decisions (AHRQ, 2013b)

Advanced cancer—cancer that has spread to other places in the body and 
usually cannot be cured or controlled with treatment (NCI, 2012)

Ambulatory care—medical care received outside of a hospital setting, 
such as the use of doctors’ offices, home care, outpatient hospital clinics, 
and daycare facilities (IOM, 2005)

Benefit—a positive or valued outcome of an action or event (IOM, 2011b)

Biomarker—a characteristic that is objectively measured and evaluated 
as an indicator of normal biologic processes, pathogenic processes, or 
pharmacologic responses to an intervention (BDWG, 2001)

Bundled payment—a single “bundled” payment, which may be shared 
by multiple clinicians in multiple care settings, is made for services deliv-
ered during an episode of care related to a medical condition or procedure 
(RAND, 2011)

Cancer—a general term for more than 100 diseases that are characterized 
by uncontrolled, abnormal growth of cells. Cancer cells can spread locally 
or through the bloodstream and lymphatic system to other parts of the 
body (IOM, 2005)

Cancer care continuum—the trajectory from cancer prevention and risk 
reduction, through screening, diagnosis, treatment, survivorship, and 
end-of-life care (adapted from NCI, 2013a)

Cancer care team—includes individuals with specialized training in on-
cology, such as oncologists and oncology nurses, other specialists, and 
primary care clinicians, as well as family caregivers and direct care work-
ers (see Chapter 4)

Cancer core competencies—the tasks or functions that health care clini-
cians should be able to perform throughout the cancer care continuum 
(adapted from Smith and Lichtveld, 2013)

Care coordination—the act of ensuring that care is harmonized across all 
elements of the broader health care system (adapted from AHRQ, 2013a)
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Care plan—information about a patient’s diagnosis and prognosis, the 
planned path of care, and who is responsible for each portion of that care 
(adapted from IOM, 2011d)

Caregivers—see family caregivers and direct care workers 

Chemotherapy—the treatment with drugs that kill cancer cells (NCI, 
2012)

Chronic illness—long-term health conditions that threaten well-being 
and function in an episodic, continuous, or progressive way over many 
years of life (IOM, 2012)

Clinical decision support—a system that provides clinicians with person-
specific information, intelligently filtered or presented at appropriate 
times, to enhance health and health care (ONC, 2013a)

Clinical practice guidelines (CPGs)—statements that include recommen-
dations intended to optimize patient care that are informed by a system-
atic review of evidence and an assessment of the benefits and harms of 
alternative care options (IOM, 2011a)

Clinical trial—a type of research study that tests how well new medical 
approaches work in people. These studies test new methods of screening, 
prevention, diagnosis, or treatment of a disease. Also called clinical study 
(NCI, 2012)

Comorbidity—refers to the co-occurrence of two or more disorders or 
syndromes (not symptoms) in the same patient (IOM and NRC, 2005)

Comparative effectiveness research (CER)—the generation and synthesis 
of evidence that compares the benefits and harms of alternative methods 
to prevent, diagnose, treat, and monitor a clinical condition or to improve 
the delivery of care. The purpose of CER is to assist consumers, clinicians, 
purchasers, and policy makers to make informed decisions that will im-
prove health care at both the individual and the population level (IOM, 
2009b)

Conflict of interest—a set of circumstances that creates a risk that profes-
sional judgment or actions regarding a primary interest will be unduly 
influenced by a secondary interest (IOM, 2009c)
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Cost-effectiveness—a formal method for comparing the benefits of a 
medical intervention (measured in terms of clinical outcome or utility) 
with the costs of the medical intervention to determine which alternative 
provides the maximum aggregate health benefits for a given level of re-
sources, or equivalently, which alternative provides a given level of health 
benefits at the lowest cost (Sloan, 1996)

Coverage with evidence development (CED)—a policy tool in which 
payers agree to conditionally cover new medical technologies, provided 
that manufacturers conduct additional research to support more informed 
coverage decisions (CMTP, 2013)

Decision aid—a tool that provides patients with evidence-based, objec-
tive information on all treatment options for a given condition. Deci-
sion aids present the risks and benefits of all options and help patients 
understand how likely it is that those benefits or harms will affect them. 
Decision aids can include written materials, Web-based tools, videos, and 
multimedia programs. Some decision aids are targeted at patients, and 
others are targeted for clinician use with patients (MedPAC, 2010)

Demonstration project—a project, supported through a grant or a coop-
erative agreement, generally to establish or demonstrate the feasibility of 
new methods or new types of services (NCI, 2013c)

Diagnosis—the process of identifying a disease, such as cancer, from its 
signs and symptoms (NCI, 2012)

Direct care workers—providers of paid hands-on care, supervision, and 
emotional support for patients. They are typically categorized as nurse 
aids or nursing assistants, home health aides, and personal and home care 
aides. They most often provide care in a patient’s home, a nursing home, 
or a hospital (IOM, 2008b)

Electronic health record (EHR)—a real-time, patient-centered record that 
contains information about a patient’s medical history, diagnoses, medica-
tions, immunization dates, allergies, radiology images, and lab and test 
results (ONC, 2013b)

End-of-life care—a term used to describe the support and medical care 
given during the time surrounding death (NIA and NIH, 2010)
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Equity—providing care that does not vary in quality because of personal 
characteristics such as gender, ethnicity, geographic location, and socio-
economic status (IOM, 2001)

Evidence—information on which a decision or guidance is based. Evi-
dence is obtained from a range of sources, including randomized con-
trolled trials, observational studies, and the expert opinions of clinical 
professionals and/or patients (IOM, 2011b)

Family caregivers—relatives, friends, or neighbors who provide assis-
tance related to an underlying physical or mental disability but are un-
paid for those services (IOM, 2008b)

Harm—a hurtful or adverse outcome of an action or event, whether tem-
porary or permanent (IOM, 2011b)

Health care proxy—a document that allows the patient to designate a sur-
rogate, a person who will make treatment decisions for the patient if the 
patient becomes too incapacitated to make such decisions (AHRQ, 2013b)

Health information technology (IT)—a technical system of computers 
and software that operates in the context of a larger sociotechnical system; 
that is, a collection of hardware and software working in concert within 
an organization that includes people, processes, and technology (IOM, 
2011c)

Health literacy—the degree to which individuals have the capacity to 
obtain, process, and understand basic health information and services 
needed to make appropriate health care decisions (IOM, 2004)

Hospice care—the most intensive form of palliative care; a service deliv-
ery system that provides palliative care for patients who have a limited 
life expectancy and require comprehensive biomedical, psychosocial, and 
spiritual support as they enter the terminal stage of an illness or condition. 
It also supports family members coping with the complex consequences 
of illness, disability, and aging as death nears. Hospice care further ad-
dresses the bereavement needs of the family following the death of the 
patient (NQF, 2006)

Incidence—the number of new cases of a disease diagnosed over a certain 
period of time (adapted from NCI, 2013b)
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Late effects—side effects of cancer treatment that appear months or years 
after treatment has ended. Late effects include physical and mental prob-
lems and second cancers (NCI, 2012)

Learning health care information technology (IT) system—a health care 
system that uses advances in information technology to continuously 
and automatically collect and compile the evidence needed to deliver 
the best, most up-to-date personalized care for each patient from clinical 
practice, disease registries, clinical trials, and other information sources. 
That evidence is made available as rapidly as possible to users of a [learn-
ing health care IT system], which include patients, physicians, academic 
institutions, hospitals, insurers, and public health agencies. A [learning 
health care IT system] ensures that this data-rich system learns routinely 
and iteratively by analyzing captured data, generating evidence, and 
implementing new insights into subsequent care (IOM, 2010 [adapted 
from Etheredge, 2007])

Metastasis—the spread of cancer from one part of the body to another 
(NCI, 2012)

Morbidity—a disease or the incidence of disease within a population. 
Morbidity also refers to adverse effects caused by a treatment (NCI, 2012)

Mortality—the state of being mortal (destined to die). Mortality also 
refers to the death rate, or the number of deaths in a certain group of 
people in a certain period of time. Mortality may be reported for people 
who have a certain disease, live in one area of the country, or who are of 
a certain gender, age, or ethnic group (NCI, 2012)

Needs—a patient’s physical or emotional requirements (adapted from 
IOM, 2001, 2003)

Observational study—research in which investigators observe the course 
of events (IOM, 2011b) 
 
Oncology—the study of cancer (IOM and NRC, 2005)

Out-of-pocket cost—expenses for medical care that are not reimbursed 
by insurance. Out-of-pocket costs include deductibles, coinsurance, and 
copayments for covered services plus all costs for services that are not 
covered (HealthCare.gov, 2013b)
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Palliative care—patient- and family-centered care that optimizes qual-
ity of life by anticipating, preventing, and treating suffering. Palliative 
care throughout the continuum of illness involves addressing physical, 
intellectual, emotional, social, and spiritual needs and facilitating patient 
autonomy, access to information, and choice (NQF, 2006)

Patent—an exclusive right to the benefits of an invention or improvement 
granted by the U.S. Patent Office, for a specific period of time, on the basis 
that it is novel (not previously known or described in a publication), “non-
obvious” (a form which anyone in the field of expertise could identify), 
and useful (The Free Dictionary, 2013)

Patient-centered care—providing care that is respectful of and responsive 
to individual patient, needs, values, and preferences and ensuring that 
patient values guide all clinical decisions (IOM, 2001)

Patient-centered communication—processes and outcomes of the patient-
clinician interaction that elicit, understand, and validate the patient’s per-
spective (e.g., concerns, feelings, expectations); understand the patient 
within his or her own psychological and social context; reach a shared 
understanding of the patient’s problem and its treatment; help a patient 
share power by offering him or her meaningful involvement in choices 
relating to his or her health; build a stronger patient-clinician relationship 
characterized by mutual trust, respect, and commitment; and enhance 
the patient’s well-being to reduce suffering after the patient leaves the 
consultation (adapted from Epstein and Street, 2007) 

Patient-clinician interactions—the communication, shared decision mak-
ing, and provision of care that occurs between patients and their care 
teams (see Chapter 3)

Patient navigation—individualized assistance offered to patients, fami-
lies, and caregivers to help overcome health care system barriers and 
facilitate timely access to high-quality medical and psychosocial care from 
pre-diagnosis through all phases of the cancer experience (C-Change, 
2005)

Patient-reported outcome—health data provided by patients, including 
feedback on their feelings or what they are able to do as they are dealing 
with chronic diseases or conditions, delivered through a system of report-
ing (PROMIS, 2012) 
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Patient safety—freedom from accidental or preventable injuries produced 
by medical care. Thus, practices or interventions that improve patient 
safety are those that reduce the occurrence of preventable adverse events 
(AHRQ, 2012b)

Payment models—methods for reimbursing clinicians. Examples include 
capitation, fee-for-service, and pay-for-performance (see Chapter 8)

Performance improvement initiatives—systematic, data-guided activi-
ties designed to bring about immediate, positive change in the delivery 
of health care in a particular setting (Baily, 2008)

Preferences—a patient’s concerns, expectations, and choices regarding 
health care, based on a full and accurate understanding of care options 
(adapted from IOM, 2001, 2003)

Prevalence—the number of existing cases of a disease at one point in time 
(adapted from NCI, 2013b)

Prognosis—the likely outcome or course of a disease; the chance of recov-
ery or recurrence (NCI, 2012)

Psychosocial health services—psychological and social services and in-
terventions that enable patients, their families, and health care providers 
to optimize biomedical health care and to manage the psychological/
behavioral and social aspects of illness and its consequences so as to pro-
mote better health (IOM, 2008a)

Quality measure or metric—quantitative indicators that reflect the degree 
to which care is consistent with the best available, evidence-based clinical 
standards (IOM, 2005)

Quality of care—the degree to which health services for individuals and 
populations increase the likelihood of desired health outcomes and are 
consistent with current professional knowledge (IOM, 1990)

Quality of life—the overall enjoyment of life. Many clinical trials assess 
the effects of cancer and its treatment on the quality of life. These studies 
measure aspects of an individual’s sense of well-being and ability to carry 
out various activities (IOM and NRC, 2005)

Radiation therapy—the use of high-energy radiation from X-rays, gamma 
rays, neutrons, and other sources to kill cancer cells and shrink tumors. 
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Radiation may come from a machine outside of the body (external-beam 
radiation therapy), or it may come from radioactive material placed in 
the body near cancer cells (internal radiation therapy, implant radiation, 
or brachytherapy). Systemic radiotherapy uses a radioactive substance, 
such as a radiolabeled monoclonal antibody, that circulates throughout 
the body, also called radiation therapy (NCI, 2012)

Randomized clinical trial—a study in which the participants are assigned 
by chance to separate groups that compare different treatments; neither 
the researchers nor the participants can choose the group to which they 
are assigned. Using chance to assign people to groups means that the 
groups will be similar and the treatments they receive will be compared 
objectively. At the time of the trial, it is not known which treatment is best. 
It is the patient’s choice to be in a randomized trial (NCI, 2012)

Recurrence—cancer that has recurred (come back), usually after a period 
of time during which the cancer could not be detected. The cancer may 
come back to the same place as the original (primary) tumor or to another 
place in the body (NCI, 2012)

Remission—a decrease in or disappearance of signs and symptoms of can-
cer. In partial remission, some, but not all, signs and symptoms of cancer 
have disappeared. In complete remission, all signs and symptoms of cancer 
have disappeared, although cancer may still be in the body (NCI, 2012)

Shared decision making—the process of negotiation by which physicians 
and patients arrive at a specific course of action, based on a common un-
derstanding of the goals of treatment, the risks and benefits of the chosen 
treatment versus reasonable alternatives, and the patient’s needs, values, 
and preferences (adapted from IOM, 2011d)

Staging—performing exams and tests to learn the extent of the cancer 
within the body, especially whether the disease has spread from the origi-
nal site to other parts of the body. It is important to know the stage of the 
disease in order to plan the best treatment (NCI, 2012)

Survivor—an individual is considered a cancer survivor from the time of 
cancer diagnosis through the balance of his or her life, according to the 
National Coalition for Cancer Survivorship and the NCI Office of Cancer 
Survivorship. Family members, friends, and caregivers are also impacted 
by the survivorship experience and are therefore included in this defini-
tion (IOM and NRC, 2005)
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Survivorship care—a distinct phase of care for cancer survivors that in-
cludes four components: (1) prevention and detection of new cancers and 
recurrent cancer; (2) surveillance for cancer spread, recurrence, or second 
cancers; (3) intervention for consequences of cancer and its treatment; and 
(4) coordination between specialists and primary care providers to ensure 
that all of the survivor’s health needs are met (IOM and NRC, 2005)

Survivorship research—encompasses the physical, psychosocial, and 
economic sequelae of cancer diagnosis and its treatment among both 
pediatric and adult survivors of cancer. It also includes within its domain 
issues related to health care delivery, access, and follow-up care as they re-
late to survivors. Survivorship research focuses on the health and life of a 
person with a history of cancer beyond the acute diagnosis and treatment 
phase. It seeks both to prevent and to control adverse cancer diagnosis 
and treatment-related outcomes, such as late effects of treatment, second 
cancers, and poor quality of life; to provide a knowledge base regarding 
optimal follow-up care and surveillance of cancers; and to optimize health 
after cancer treatment (IOM and NRC, 2005)

Systematic review—a scientific investigation that focuses on a specific 
question and uses explicit, planned scientific methods to identify, select, 
assess, and summarize the findings of similar but separate studies. It may 
or may not include a quantitative synthesis of the results from separate 
studies (meta-analysis) (IOM, 2011b)

Team-based care—the provision of health services to individuals, fami-
lies, and/or their communities by at least two health care clinicians who 
work collaboratively with patients and their caregivers—to the extent 
preferred by each patient—in order to accomplish shared goals within 
and across settings to achieve coordinated, high-quality care (Mitchell et 
al., 2012)

Total cost—the direct medical costs resulting from the provision of cancer 
care (see Chapter 3)

Toxicity—a measure of the degree to which something is toxic or poison-
ous (IOM and NRC, 2005)

Value-based insurance design (VBID)—a benefit design that is intended 
to encourage patients to choose beneficial treatments and forgo treatments 
with little or no benefit. High-quality cancer interventions would be avail-
able at little or no out-of-pocket costs to patients, and interventions that 
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are of questionable benefit to patients would require more cost sharing 
(IOM, 2009a)

Value-based purchasing (VBP)—links provider payments to improved 
performance by health care providers. This form of payment holds health 
care clinicians accountable for both the cost and the quality of care they 
provide.VBP attempts to reduce inappropriate care and to identify and 
reward the best-performing providers (HealthCare.gov, 2013a)

Values—a patient’s concerns, expectations, and choices regarding health 
care, based on a full and accurate understanding of care options (adapted 
from IOM, 2001, 2003)

Vulnerable and underserved—people who may have difficulty accessing 
high-quality cancer care, including but not limited to racial and ethnic mi-
norities, older adults, individuals living in rural and urban underserved 
areas, uninsured and underinsured individuals, and populations of lower 
socioeconomic status (see Chapter 8) 
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Appendix B

Committee Member and 
Staff Biographies

Committee Member Biographies

Patricia A. Ganz, M.D. (Chair), a medical oncologist, received her B.A. 
magna cum laude from Harvard University and her M.D. from the Uni-
versity of California, Los Angeles (UCLA). She completed her training in 
internal medicine and hematology/oncology at UCLA Medical Center 
and has been a member of the UCLA School of Medicine faculty since 
1978 and the UCLA School of Public Health since 1992. In 1993, she 
became the director of the Division of Cancer Prevention & Control Re-
search at the Jonsson Comprehensive Cancer Center. She was awarded 
an American Cancer Society Clinical Research Professorship in 1999 and 
was elected to the Institute of Medicine (IOM) in 2007. In 2010, she re-
ceived the American Cancer Society Medal of Honor. She served on the 
National Cancer Institute (NCI) Board of Scientific Advisors from 2002-
2007 and on the American Society of Clinical Oncology (ASCO) Board of 
Directors from 2003-2006. She was a founding member of the National 
Coalition for Cancer Survivorship (NCCS) in 1986, and has directed the 
UCLA-LIVESTRONG Survivorship Center of Excellence at the Jonsson 
Comprehensive Cancer Center since 2006. Dr. Ganz’s current research is 
focused on two major areas: understanding the biological mechanisms of 
late effects of cancer treatment (e.g., fatigue, cognitive disturbance), and 
developing interventions to mitigate these effects. Since serving on the 
IOM committee study on adult cancer survivors (From Cancer Patient to 
Cancer Survivor: Lost in Transition, 2006), she has led a national effort to 
improve the post-treatment quality and coordination of care for cancer pa-
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tients and survivors. In addition, she served on the IOM committee study 
focused on the psychosocial needs of cancer survivors (Cancer Care for 
the Whole Patient: Meeting Psychosocial Health Needs, 2008). Dr. Ganz 
has been a member of the IOM National Cancer Policy Forum (NCPF) 
since 2005, and currently serves as its vice chair. She has conducted much 
of her recent policy work through her participation in NCPF workshops 
on, for example, the Rapid Learning Health System, Cancer Genetics, 
Obesity in Cancer Survivors, Cancer in the Elderly, and others. 

Harvey Jay Cohen, M.D., currently serves in several professional roles 
at Duke University Medical Center in Durham, North Carolina, includ-
ing Walter Kempner professor; director, Center for the Study of Aging 
and Human Development; chair emeritus, Department of Medicine; 
and principal investigator of the Duke Claude Pepper Older Americans 
Independence Center, and of the Partnership for Anemia: Clinical and 
Translational Trials in the Elderly. He received his medical degree, cum 
laude, from Downstate Medical College of the State University of New 
York. He served his internship in medicine at Duke University Medical 
Center, where he was later a resident and fellow in hematology-oncology. 
He was also a staff associate for the National Institutes of Health (NIH), 
National Institute of Arthritis and Metabolic Diseases. Dr. Cohen chairs 
the Cancer in the Elderly Committee for Alliance for Clinical Trials in 
Oncology, and co-chaired the Task Force on Cancer and Aging for the 
American Association for Cancer Research. He is a past president of the 
American Geriatrics Society, the Gerontologic Society of America, and 
the International Society of Geriatric Oncology. He is also a member of 
the International Association of Gerontology Governing Board and the 
Board of the American Federation for Aging Research. Dr. Cohen is on 
the editorial board of Journal of Gerontology: Medical Sciences and of Clini-
cal Geriatrics. He is also on the international editorial board of Geriatrics 
& Gerontology International. He has published extensively, with more than 
300 peer-reviewed papers as well as book chapters on topics in geriatrics 
and hematology/oncology, including special emphasis on aspects of can-
cer and immunologic disorders in the elderly and geriatric assessment. 
His current interests are geriatric assessment, biologic basis of functional 
decline, and cancer and hematologic problems in the elderly. He is author 
of the book Taking Care After 50, and co-editor of The Link Between Religion 
and Health: Psychoneuroimmunology and the Faith Factor; Geriatric Medicine, 
4th Edition; and Practical Geriatric Oncology. Dr. Cohen is listed in Who’s 
Who in America, Who’s Who Among American Teachers, Who’s Who in 
Frontiers of Science and Technology, Who’s Who in Science, International 
Who’s Who in Medicine, and American Men and Women of Science and 
Biography International. He has received the Joseph T. Freeman Award 
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and the Kent Award from the Gerontological Society of America, the 
Jahnigen Memorial Award from the American Geriatrics Society, the B.J. 
Kennedy Award from the American Society of Clinical Oncology, the Paul 
Calabresi Award from the International Society of Geriatric Oncology, and 
the Clinically Based Research Mentoring Award from Duke University. 
Dr. Cohen has been named one of the “Best Doctors” in the United States 
continuously since 1992 and has been awarded grants from the John A. 
Hartford Foundation for the Center of Excellence, the Academic Geriatrics 
Recruitment Initiative, the National Institute on Aging, and the Donald 
W. Reynolds Foundation.

Timothy J. Eberlein, M.D., is the Bixby Professor of Surgery and Profes-
sor of Pathology and Immunology at the Washington University School 
of Medicine in St. Louis. He is also the chairman of the Department of 
Surgery and the surgeon-in-chief at Barnes-Jewish Hospital. Dr. Eberlein 
serves as the Olin distinguished professor and director of the Siteman 
Cancer Center at Barnes-Jewish Hospital and Washington University 
Medical Center. Siteman Cancer Center is now an NCI Comprehensive 
Cancer Center and a member of the National Comprehensive Cancer 
Network (NCCN). It is one of the largest clinical cancer centers in the 
United States and its integrated research programs involve all school of 
medicine departments, as well as the schools of engineering, social work, 
and arts and sciences. Prior to moving to St. Louis, Dr. Eberlein served as 
the Richard E. Wilson professor of surgery at Harvard Medical School in 
Boston, chief of the Division of Surgical Oncology and vice chairman for 
research in the Department of Surgery at Brigham and Women’s Hospital. 
Dr. Eberlein has been very active in the work of the NCI, having served 
on the Board of Scientific Counselors and having been a chairperson for a 
NIH Study Section. He is a past board member of the American Associa-
tion of Cancer Institutes and is currently vice chair of the board of direc-
tors of the NCCN. In 2004, Dr. Eberlein was elected a member of the IOM. 
He received the John Wayne Clinical Research Award from the Society of 
Surgical Oncology in 1999 and the Sheen Award in 2006 for outstanding 
contributions to the medical profession. He has served as president of 
the Society of Surgical Chairs, the Society of Surgical Oncology, and the 
American Surgical Association. Recently he was named president of the 
Southern Surgical Association. Dr. Eberlein serves on a number of edito-
rial boards of peer-reviewed journals and is currently the editor in chief 
of the Journal of the American College of Surgeons and associate editor of 
Annals of Surgical Oncology. 

Thomas W. Feeley, M.D., is a senior faculty member at The University 
of Texas MD Anderson Cancer Center and is the Helen Shafer Fly Distin-
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guished Professor of Anesthesiology. Dr. Feeley is the head of the Insti-
tute for Cancer Care Innovation and the Division of Anesthesiology and 
Critical Care. He came to MD Anderson in 1997, following 19 years on 
the anesthesiology faculty at Stanford University, to create a new division 
devoted to anesthesiology, critical care, and pain management for cancer 
patients. Since 2008, he has led the development of the MD Anderson 
Cancer Center’s Institute for Cancer Care Innovation. The institute is de-
signed to study the value of MD Anderson’s cancer care delivery system 
using the framework created by the 10 recommendations of 1999 IOM 
report Ensuring Quality Cancer Care and Harvard Business School Profes-
sor Michael Porter’s principles of value-based health care. In June 2009, 
he presented a proposal to the NCPF to reexamine the volume outcome 
recommendation of the 1999 report; however, the forum had a number of 
projects under way at the time. With his colleagues, he went on to per-
form an analysis of the current state of quality of cancer care in the United 
States as a follow-up to the 1999 IOM report and Cancer published the 
findings in a November 2011 paper titled “Ensuring Quality Cancer Care: 
A Follow-Up Review of the Institute of Medicine’s 10 Recommendations 
for Improving the Quality of Cancer Care in America.” He also presented 
MD Anderson’s work on value in cancer care using Porter’s value-based 
health care model at the IOM regional meeting in Houston in April 2010. 
He published a summary from that presentation in the Journal of Health-
care Management and that paper, titled “A Method for Defining Value in 
Healthcare Using Cancer Care as a Model,” earned the 2012 Edgar C. 
Hayhow Article of the Year Award from the American College of Health-
care Executives. Dr. Feeley’s team at MD Anderson has also published 
work on cancer quality metrics, the effect of the Affordable Care Act on 
cancer care delivery, and the use of medical records by cancer patients, 
and it has contributed to a major article in the Harvard Business Review on 
the measurement of cancer care delivery costs. Dr. Feeley’s Division of 
Anesthesiology and Critical Care is one of the world’s largest programs of 
its kind delivering anesthesia, critical care, and pain management services 
to cancer patients in conjunction with a major basic and clinical research 
program. Dr. Feeley also provides anesthesia care to cancer patients un-
dergoing surgery at MD Anderson.

Betty R. Ferrell, RN, Ph.D., M.A., FAAN, FPCN, has been in oncology 
nursing for 35 years and has focused her clinical expertise and research 
on pain management, quality of life, and palliative care. Dr. Ferrell is a 
professor and research scientist at the City of Hope Medical Center in Los 
Angeles. She is a fellow of the American Academy of Nursing, and she 
has contributed to more than 350 publications in peer-reviewed journals 
and texts. She is principal investigator of a project funded by the NCI 
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on “Palliative Care for Quality of Life and Symptom Concerns in Lung 
Cancer” and of the “End-of-Life Nursing Education Consortium” project. 
She directs several other projects related to palliative care in cancer cen-
ters and quality-of-life issues. Dr. Ferrell is a member of the NCI’s Board 
of Scientific Advisors and was chairperson of the National Consensus 
Project for Quality Palliative Care. She served on the National Quality 
Forum (NQF) Committee for Preferred Practices in palliative care. She is 
also the chairperson of the Southern California Cancer Pain Initiative. She 
has authored nine books, including Cancer Pain Management (1995), Pain 
in the Elderly (1996), and the Oxford Textbook of Palliative Nursing (3rd edi-
tion, Oxford University Press, 2010). She co-authored the text The Nature of 
Suffering and the Goals of Nursing (Oxford University Press, 2008) and Mak-
ing Health Care Whole: Integrating Spirituality into Patient Care (Templeton 
Press, 2010). Dr. Ferrell completed a master’s degree in theology, ethics, 
and culture from Claremont Graduate University in 2007. 

James A. Hayman, M.D., M.B.A., received his M.D. and M.B.A. degrees 
simultaneously from the University of Chicago in 1991. Following a 1-year 
internship at Evanston Hospital in Evanston, Illinois, he moved to Boston, 
Massachusetts, and completed his radiation oncology residency at the 
Joint Center for Radiation Therapy, Harvard Medical School. Since joining 
the faculty in the Department of Radiation Oncology at the University of 
Michigan in 1996, he has achieved the rank of professor and is also associ-
ate chair for clinical activities at the university hospital. His clinical and 
research interests include the management of thoracic and breast cancers, 
as well as skin, ocular, and central nervous system malignancies. He is 
among the few radiation oncologists in the United States who has been 
active in the field of health services research and who is board certified 
in hospice and palliative medicine. He has served on numerous local and 
national committees related to quality of care. Dr. Hayman is the chair of 
the American Society for Radiation Oncology’s Clinical Affairs and Qual-
ity Committee and is a long-serving member of ASCO’s Quality of Care 
Committee. He has also been involved with projects related to quality 
of care coordinated by NQF, the American Medical Association (AMA) 
Physician Consortium for Performance Improvement, the Cancer Quality 
Alliance, and the NCCN. He is helping to lead a new statewide collabora-
tive quality initiative supported by Blue Cross Blue Shield of Michigan, 
the Michigan Radiation Oncology Quality Consortium.

Katie B. Horton, J.D., M.P.H., is a research professor at the George Wash-
ington University (GWU) School of Public Health and Health Services, 
Department of Health Policy. Professor Horton has more than 20 years 
of public policy experience. Currently, she conducts research in a variety 
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of issue areas related to the implementation of the new health reform 
law, including the public health and prevention provisions, delivery sys-
tem reforms, quality improvement initiatives, and the health insurance 
exchange system. Much of Professor Horton’s research involves issues 
specific to individuals with chronic illness. Prior to joining GWU, Profes-
sor Horton was president of Health Policy R&D, a health policy firm in 
Washington, DC, and she served as senior professional health staff spe-
cializing in Medicare financing issues for the U.S. Senate Committee on 
Finance. She was an advisor to Senator Daniel Patrick Moynihan (D-NY) 
and other Democratic senators and their staffs on federal health insurance 
issues and drafted a variety of legislative proposals involving improve-
ments to Medicare and patient protections in the private health insur-
ance market. Prior to her work with the Senate Committee on Finance, 
Ms. Horton served as the legislative director for Congressman Pete Stark 
(D-CA), during which she was responsible for the representative’s legis-
lative agenda regarding Medicare, Medicaid, welfare reform, and social 
security issues. As a nurse, Ms. Horton also served as director of clinical 
services for Operation Smile, an organization providing health services to 
indigent children in developing countries. 

Arti Hurria, M.D., is a geriatrician and oncologist, focusing on care of the 
older patient with cancer. She completed a geriatric fellowship in the Har-
vard Geriatric Fellowship Program, followed by a hematology-oncology 
fellowship at Memorial Sloan-Kettering Cancer Center (MSKCC). She sub-
sequently joined the faculty at MSKCC, where she served as co–principal 
investigator on the institutional NIH P20 grant “Development of an Aging 
and Cancer Center at MSKCC.” In the fall of 2006, Dr. Hurria joined the 
City of Hope as director of the Cancer and Aging Research Program. Dr. 
Hurria is a recipient of the Paul Beeson Career Development Award in 
Aging Research (K23 AG026749-01) and American Society of Clinical On-
cology–Association of Specialty Professors’ Junior Development Award 
in Geriatric Oncology. She is chair of the NCCN Senior Adult Oncology 
Panel, editor in chief of the Journal of Geriatric Oncology, vice co-chair of 
the Alliance Cancer in the Elderly Committee, and president of the In-
ternational Society of Geriatric Oncology. Dr. Hurria serves as principal 
investigator on a U13 grant in collaboration with the National Institute 
on Aging and the NCI to identify and develop research methodology 
that will lead to evidence-based recommendations for improved clinical 
care for older adults with cancer. She also serves as principal investigator 
on an R01-funded grant evaluating clinical and biological predictors of 
chemotherapy toxicity in older adults with breast cancer. These grants 
are executed in collaboration with members from the Cancer and Aging 
Research Group, which Dr. Hurria founded and leads.
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Mary S. McCabe, RN, M.A., is director of the Cancer Survivorship Pro-
gram at MSKCC. Since 2003, she has been responsible for developing 
and implementing a center-wide program for cancer survivors focused 
on research, clinical care, professional training, and education. She is also 
a faculty member in the Division of Medical Ethics at the Cornell Weill 
Medical College, and chair of the MSKCC Ethics Committee. A graduate 
of Trinity College, Emory University, and Catholic University, she was 
previously the nursing director at the Lombardi Cancer Center, George-
town University, in Washington, DC. She held several positions at the NCI 
before joining MSKCC, including assistant director of the Division of Can-
cer Treatment and Diagnosis, director of the Office of Clinical Research, 
and faculty in the Department of Bioethics at NIH. Ms. McCabe serves 
on many committees, including the Committee on Improving the Quality 
of Cancer Care at the IOM, the Survivorship Steering Committee of the 
American Cancer Society, the National Comprehensive Cancer Network 
Survivorship Panel, the Scientific Advisory Board of the LIVESTRONG 
Foundation, and the NCI Clinical Trials and Translational Research Ad-
visory Committee. Ms. McCabe is chair of the ASCO Survivorship Com-
mittee. She is a member of the Oncology Nursing Society, ASCO, and 
the American Society for Bioethics and Humanities. Ms. McCabe has 
published many peer-reviewed articles, serves on the editorial boards 
for Seminars in Oncology Nursing, Oncology, and Oncology for Nurses, and 
writes a column on cancer survivorship for the ASCO Post. She has re-
ceived numerous awards, including the American Cancer Society Merit 
Award, Oncology Nursing Society Leadership Award, NIH Outstanding 
Performance Award, NIH Director’s Award, and Emory University’s Out-
standing Alumnae Award.

Mary D. Naylor, Ph.D., RN, FAAN, is the Marian S. Ware Professor 
in Gerontology and director of the New Courtland Center for Transi-
tions and Health at the University of Pennsylvania, School of Nursing. 
Since 1989, Dr. Naylor has led an interdisciplinary program of research 
designed to improve the quality of care, decrease unnecessary hospital-
izations, and reduce health care costs for vulnerable community-based 
older adults and their family caregivers. In the 1990s, Dr. Naylor co-led 
the establishment of a program of all-inclusive care at Penn’s School of 
Nursing called Living Independently for Elders. Dr. Naylor is the national 
program director for the Interdisciplinary Nursing Quality Research Ini-
tiative (INQRI), sponsored by the Robert Wood Johnson Foundation. The 
primary goal of INQRI is to generate, disseminate, and translate research 
that demonstrates nursing’s contribution to the quality of patient care. In 
recognition of her research and leadership, Dr. Naylor has received nu-
merous awards. She was elected to the IOM in 2005. She is also a member 
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of the RAND Health Board, the NQF board of directors, and the founding 
board chair of the Long-Term Quality Alliance. She was appointed to the 
Medicare Payment Advisory Commission in 2010.

Larissa Nekhlyudov, M.D., M.P.H., is currently associate professor and 
director of cancer research at Harvard Medical School’s Department of 
Population Medicine. She is also a practicing general internist at Harvard 
Vanguard Medical Associates in Boston, Massachusetts. Dr. Nekhlyudov 
has published numerous original manuscripts in leading cancer and gen-
eral medicine journals on topics related to cancer treatment and outcomes, 
specifically focusing on quality of life, surveillance for recurrences, adher-
ence, communication, and coordination of care. She has also co-authored 
book chapters focusing on cancer screening, detection, and survivorship. 
Dr. Nekhlyudov is particularly interested in improving the care of cancer 
survivors and the interplay between primary and oncology care, and 
has extensive clinical and research expertise in this area. She served as 
guest editor of a supplement to the Journal of General Internal Medicine 
on cancer survivorship care for the general internist and has both led 
and participated in numerous educational programs in cancer survivor-
ship. Dr. Nekhlyudov currently serves as the director of the NCI-funded 
Community Practice Research Core at the Dana-Farber/Harvard Cancer 
Center. She is an active member of the Society of General Internal Medi-
cine and the American Society of Clinical Oncology. She serves on the 
Advisory Board at the Massachusetts Cancer Registry. Dr. Nekhlyudov 
received her M.D. at the Mount Sinai School of Medicine, and then pur-
sued her residency training at the Yale-New Haven Hospital and the Yale 
Primary Care Residency programs. She was chief resident at the Hospital 
of Saint Raphael, affiliated with the Yale School of Medicine. Following 
her training, Dr. Nekhlyudov was a fellow in the Harvard Medical School 
Fellowship Program in general medicine and received an M.P.H. at the 
Harvard School of Public Health.

Michael N. Neuss, M.D., is the chief medical officer of the Vanderbilt-
Ingram Cancer Center and professor of clinical medicine in the Vanderbilt 
University Medical Center. After receiving training at Duke University, 
leading to board certification in internal medicine and medical oncology, 
he was in private practice in Cincinnati from 1986 through 2011. As the 
first medical oncologist at Oncology Hematology Care, he has been the 
vice president of the Oncology Hematology Care Group from 1986 to 
2011, a time during which the group expanded from 2 to 48 doctors. Since 
arriving at Vanderbilt in July 2011, he has served as chair of the American 
Society of Clinical Oncology Clinical Practice Committee, is current chair 
of the Quality Oncology Practice Initiative Steering Group, and is on the 
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AMA Innovators’ Committee, which is examining care delivery and pay-
ment reform models.

Noma L. Roberson, Ph.D., is a retired cancer research scientist with 
expertise in cancer control, epidemiology, and health services research. 
Currently, she is president and owner of Roberson Consulting Interna-
tional, a health research consulting firm. She is also the owner of Noma’s 
Fine Apparel, an upscale women’s dress shop located in Amherst, New 
York. Dr. Roberson received her graduate degree in experiential pathol-
ogy and epidemiology from the State University of New York at Buf-
falo School of Medicine and Biomedical Sciences. She is author of three 
books and numerous articles. During her 29-year tenure at Roswell Park 
Cancer Institute in Buffalo, New York, Dr. Roberson served as the direc-
tor of community intervention and research. In addition to her research, 
Dr. Roberson is credited for the development of several training curricula 
and health promotional materials for the early detection of breast and 
lung cancer. Dr. Roberson is also credited for the design and operation of a 
34-foot mobile van that provided health education and screening services 
throughout western New York. With more than 40 years of experience as 
a health care professional, Dr. Roberson’s research has carried her across 
the United States as well as to several international locations, including 
Budapest, Hungary; Rio de Janeiro, Brazil; New Delhi, India; Toronto, 
Canada; and Jamaica, West Indies. Dr. Roberson currently serves on the 
NIH/NCI Scientific Review Board/Special Emphasis Panel, the National 
Surgical Adjuvant Breast and Bowel Project Diversity Strategic Planning 
Group and Behavioral and Health Outcomes Committee, the American 
Cancer Society Eastern Division Board of Advisors, the National Federa-
tion for Just Communities board of directors, and the Faith-Based Health 
Initiative of Buffalo Committee. Throughout her career, she has served 
on numerous boards and committees and is the recipient of more than 
40 awards and certificates for her contributions to research and the com-
munity. As the wife of businessman and contractor Willie Roberson, Dr. 
Roberson served as the president of the National PHC Contractors Aux-
iliary, where she oversaw 6 U.S. zones and 13 national committees.

Ya-Chen Tina Shih, Ph.D., is associate professor of health economics in 
the Section of Hospital Medicine, Department of Medicine, at the Univer-
sity of Chicago’s Pritzker School of Medicine. Dr. Shih is also the director 
of the Economics of Cancer Program, affiliated faculty at the Center for 
Health and the Social Sciences at the University of Chicago, and member 
of the University of Chicago Comprehensive Cancer Center. Prior to join-
ing the University of Chicago in March 2011, she was associate professor 
at the Section of Health Services Research, Department of Biostatistics, 
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at the University of Texas MD Anderson Cancer Center. Prior to that, 
she was assistant professor at the Division of Pharmaceutical Policy and 
Evaluative Sciences, School of Pharmacy, University of North Carolina, 
Chapel Hill. Born in Taipei, Taiwan, Dr. Shih came to the United States 
in 1990 for graduate study. She received her Ph.D. in economics from 
Stanford University, with a concentration on labor/health economics and 
econometrics. She has served as principal investigator on research grants 
related to various economic aspects of cancer funded by the NCI, Na-
tional Human Genome Research Institute, Agency for Healthcare and 
Quality, American Cancer Society, Lance Armstrong Foundation, and 
Robert Wood Johnson Foundation. Dr. Shih has more than 15 years of 
experience with economic evaluation, health services, and comparative 
effectiveness research, using both modeling approaches and econometric 
techniques applied to observational and trial data. Major themes in her 
work include studying the diffusion of new medical technologies among 
various patients/provider subgroups and/or geographic areas; examin-
ing the impact of new technologies on the outcomes and costs of cancer 
care; and exploring the effect, especially the unintended consequences, of 
technology diffusion, health policies, and regulations on cancer patients. 
Her other research interests are assessing the cost-effectiveness of medical 
and behavioral interventions. Dr. Shih is co-editor of Value in Health, and 
is on the editorial board of PharmacoEconomics. She has been a member 
of the NCPF at the IOM since 2011 and serves on the American Cancer 
Society Guidelines Development Panel.

George W. Sledge, Jr., M.D., is the oncology chief at Stanford University 
School of Medicine, where he is currently a professor of medicine. He 
specializes in the study and treatment of breast cancer and directed the 
first nationwide study on the use of paclitaxel to treat advanced breast 
cancer. His recent research focuses on novel biologic treatments for breast 
cancer. He has published more than 250 articles in medical journals about 
breast cancer and has chaired several national clinical trials involving 
new breast cancer treatments. He conducts both laboratory and clinical 
work. Dr. Sledge serves as editor in chief of Clinical Breast Cancer and was 
past president of the American Society of Clinical Oncology. He served 
as chairman of the Breast Cancer Committee of the Eastern Cooperative 
Oncology Group from 2002 to 2009, where he played an important role 
in the development of several nationwide clinical trials. He has also been 
chair of ASCO’s Education Committee, a member of the Department of 
Defense’s Breast Cancer Research Program’s Integration Panel, and a 
member of the Food and Drug Administration’s Oncology Drug Advisory 
Committee. He is currently a member of the External Advisory Commit-
tee for The Cancer Genome Atlas Project. Dr. Sledge was the recipient 
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of the 2006 Komen Foundation Brinker Award for Scientific Distinction, 
the 2007 Breast Cancer Research Foundation’s Jill Rose Award, and the 
2010 William L. McGuire Award from the San Antonio Breast Cancer 
Symposium.

Thomas J. Smith, M.D., is a medical oncologist and palliative care spe-
cialist with a lifelong interest in better symptom management, open and 
accurate communication, and improving access to high-quality affordable 
care. He is now the director of palliative medicine for Johns Hopkins Med-
icine, charged with integrating palliative care into all the Johns Hopkins 
venues. Johns Hopkins has opened a hospital-wide PC consult service 
that will see more than 1,000 patients each year, an inpatient unit as of 
March 1, and has a growing research agenda. Dr. Smith has a long track 
record of starting innovative programs while their impact on care and 
costs are being evaluated concurrently; examples of those programs in-
clude the Rural Cancer Outreach Program, the Thomas Palliative Care 
Program, the Virginia Initiative on Palliative Care, and the Rural Pal-
liative Care Program. The palliative medicine group at Johns Hopkins 
was the first to show improved care with substantial cost savings from 
coordinated rural-urban care, inpatient palliative care, and rural palliative 
care. He has been influential within the oncology community, working to 
improve care at a cost society can afford, maintaining his credentials as 
a treating oncologist while integrating palliative care. Dr. Smith received 
the national Humanism in Medicine Award in 2000, and in 2000 and 2006 
he was voted the Distinguished Clinician on the Virginia Commonwealth 
University’s School of Medicine faculty. He has been recognized in “Best 
Doctors in America” for many years. In June 2008, he received the ASCO 
“Statesman” award for continued service to oncology, and is now a fellow 
with the American Society of Clinical Oncology and the American Acad-
emy of Hospice and Palliative Medicine. In 2012, Dr. Smith and Bruce 
Hillner received the ABIM “Professionalism” Prize for their New England 
Journal of Medicine article “Bending the Cost Curve in Cancer Care” and 
leading the “Choosing Wisely” initiatives. He serves as an attending phy-
sician on the Longcope Service of the Osler Medical Housestaff training 
program as well as in palliative care.

Neil S. Wenger, M.D., M.P.H., is a professor in the Division of General 
Internal Medicine and Health Services Research at UCLA, and a practic-
ing general internist with an interest in patients with complex illness. 
He also directs the UCLA Health System Ethics Center. At RAND, he 
is a senior scientist and directs the Assessing Care of Vulnerable Elders 
project. Dr. Wenger’s research focuses on measuring and improving the 
quality of care for vulnerable older persons. He has led assessments of 
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care for various groups of older individuals and has recently participated 
in a team that implements practice redesign efforts aimed at improving 
primary care for older patients, with an emphasis on falls, incontinence, 
and dementia care. He is particularly interested in measuring and improv-
ing care toward the end of life. Dr. Wenger’s educational efforts focus on 
training physician fellows in health services and primary care research, 
training resident physicians in primary care general internal medicine, 
and teaching clinical ethics. He directs the National Research Service 
Award Primary Care Research Fellowship, funded by the U.S. Health Re-
sources and Services Administration, in the Division of General Internal 
Medicine at UCLA. Dr. Wenger received his M.D. from the UCLA School 
of Medicine and his M.P.H. from the UCLA School of Public Health.

IOM Staff Biographies

Laura Levit, J.D., is a program officer at the IOM, where she has worked 
with the Board on Health Care Services and the NCPF. She started at the 
IOM as a Christine Mirzayan Science and Technology Graduate Fellow 
in the winter of 2007 and that year received the IOM Rookie Award. Her 
previous work at the IOM has focused on topics that include the Health 
Insurance Portability and Accountability Act (HIPAA) Privacy Rule, com-
parative effectiveness research, the oncology workforce, and regulatory 
hurdles to personalized medicine. She graduated from the University of 
Virginia School of Law and is a member of the Virginia Bar Association. 
In law school, Ms. Levit worked for several different nonprofit organiza-
tions that focused on health and mental health care policy, including the 
Treatment Advocacy Center, the National Research Center for Women & 
Families, the Bazelon Center, and the World Federation for Mental Health. 
She completed her undergraduate studies at the College of William and 
Mary, receiving a B.S. with honors in psychology. Ms. Levit was the 2009 
recipient of the National Academies’ Group Distinguished Service Award, 
and the 2012 recipient of the IOM staff team achievement award.

Erin Balogh, M.P.H., is an associate program officer for the IOM Board on 
Health Care Services and the NCPF. She has directed NCPF workshops 
on patient-centered cancer treatment planning, affordable cancer care, 
precompetitive collaboration, combination cancer therapies, and reduc-
ing tobacco-related cancer incidence and mortality. She has staffed IOM 
consensus studies focusing on the quality of cancer care, omics-based test 
development, the national cancer clinical trials system, and the evalua-
tion of biomarkers and surrogate endpoints. She completed her M.P.H. 
in health management and policy at the University of Michigan School 
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of Public Health, and graduated summa cum laude from Arizona State 
University with bachelor’s degrees in microbiology and psychology. Ms. 
Balogh interned with AcademyHealth in Washington, DC, and worked 
as a research site coordinator for the Urban Institute in Topeka, Kansas. 
Previously, Ms. Balogh was a management intern with the Arizona State 
University Office of University Initiatives, a strategic planning group for 
the university.

Pamela Lighter, M.P.H., is a research assistant on the Board on Health 
Care Services. She is currently working with the NCPF and Committee 
on Improving Quality of Cancer Care. She has previously worked with 
the Committee on Living Well with Chronic Disease; the Roundtable on 
Environmental Health Sciences, Research, and Medicine; and the Round-
table on the Promotion of Health Equity and the Elimination of Health 
Disparities. She received her M.P.H. and a certificate on health disparities 
and health inequality from Johns Hopkins University Bloomberg School 
of Public Health in August 2013 and received bachelor’s degrees in math-
ematics and general biology from the University of Maryland, College 
Park, in August 2008.

Michael Park served as senior program assistant for the NCPF and Board 
on Health Care Services at the IOM from September 3, 2007, to September 
2, 2013. He received his B.A. in Germanic language and literature from 
the University of Maryland, College Park, in 2006 after studying 2 years 
abroad (on scholarship) in Germany and Italy. Having completed his final 
year of high school in Zaragoza, Spain, he is fluent in Spanish, Italian, and 
German. In 2013, Mr. Park graduated from Duke University, The Fuqua 
School of Business, with a Master of Management in Clinical Informatics 
degree. He is enthusiastic about developing apps, tools, and processes to 
facilitate personalized medicine, clinical decision support, and real-time 
insight discovery. 

Sharyl Nass, Ph.D., is director of the NCPF. As a study director and senior 
program officer at the IOM, she has worked with the Board on Health Sci-
ences Policy, the Board on Health Care Services, and the National Cancer 
Policy Board and Forum. Her previous work at the IOM focused on top-
ics that include developing cancer biomarkers and omics-based tests to 
guide patient care, improving cancer clinical trials, formulating strategies 
for large-scale biomedical science, developing technologies for the early 
detection of breast cancer, improving breast imaging quality standards, 
assessing the impact of the HIPAA Privacy Rule on health research, and 
facilitating contraceptive research and development. She has also served 
as an adjunct faculty member at the University of Maryland School of 
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Nursing, lecturing on cancer biology, detection, and treatment. With a 
Ph.D. in cell and tumor biology from Georgetown University and post-
doctoral training at the Johns Hopkins University School of Medicine, she 
has published research on the cell and molecular biology of breast cancer. 
She also holds a B.S. in genetics and an M.S. in endocrinology/reproduc-
tive physiology, both from the University of Wisconsin, Madison. In ad-
dition, she studied developmental genetics and molecular biology at the 
Max Planck Institute in Germany under a fellowship from the Heinrich 
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