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Abstract

There are now close to 17 million cancer survivors in the United States, and this number is expected to continue to grow. One

decade ago the Institute of Medicine report, From Cancer Patient to Cancer Survivor: Lost in Transition, outlined 10

recommendations aiming to provide coordinated, comprehensive care for cancer survivors. Although there has been

noteworthy progress made since the release of the report, gaps remain in research, clinical practice, and policy. Specifically,

the recommendation calling for the development of quality measures in cancer survivorship care has yet to be fulfilled. In

this commentary, we describe the development of a comprehensive, evidence-based cancer survivorship care quality frame-

work and propose the next steps to systematically apply it in clinical settings, research, and policy.

A decade ago, the Institute of Medicine (now the National

Academy of Medicine) report, From Cancer Patient to Cancer

Survivor: Lost in Transition, outlined 10 recommendations aiming

to provide coordinated, comprehensive care for cancer survi-

vors (1). Although progress has been made, gaps remain (2,3).

One recommendation stated that “Quality of survivorship care

measures should be developed through public/private partner-

ships and quality assurance programs implemented by health

systems to monitor and improve the care that all survivors

receive” (1). In attempts to fulfill this recommendation, several

initiatives have been launched including the American College

of Surgeons Commission on Cancer standards for survivorship

care that were required for cancer program accreditation (4), the

American Society of Clinical Oncology (ASCO) Quality Oncology

Practice Initiative (5), and the Center for Medicare & Medicaid

Innovation Center Oncology Care Model (6). Although these

efforts are likely to improve care for cancer survivors, their

scope has been limited with respect to addressing the breadth

of cancer survivorship care. Further limiting progress in this

area is the lack of systematically developed, tested, and imple-

mented models for delivering and evaluating cancer

survivorship care (1,7–13). In this commentary, we describe the

development of a comprehensive, evidence-based quality of

cancer survivorship care framework that is applicable for di-

verse populations of adult cancer survivors (including those

who have completed active treatment, may be on adjuvant hor-

monal therapy, or remain on chronic cancer treatment) and

propose the next steps to systematically apply this framework

in clinical settings, research, and policy.

Landscape Review

Review Process and Sources

Using a scoping methodology (14), we aimed to identify the

domains of cancer survivorship care and their respective con-

structs or indicators. Our iterative review included numerous

sources and was intended to capture the evidence as well as the

perspectives of multiple stakeholders. First, we reviewed guide-

lines focusing on cancer survivorship care, including those pub-

lished by the American Cancer Society (ACS), ASCO, and the

National Comprehensive Cancer Network, as well as
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survivorship-focused guidelines from Canada, the United

Kingdom, and Australia (Box 1). Following a detailed review of

these guidelines, we conducted a supplemental review of se-

lected disease-based guidelines for additional domains and/or

indicators that had not been captured. Second, we reviewed

titles and abstracts of National Cancer Institute (NCI) grants

funded during fiscal year 2016, as part of a larger portfolio

analysis (15). Of the identified 165 grants, 69 were excluded be-

cause they focused solely on measure development, bio-

marker mechanisms, caregivers, or enrolled survivors less

than 6months after diagnosis or who were children. We fol-

lowed a similar process to review the Patient-Centered

Outcomes Research Institute-funded (2013–2017) grants, in-

cluding 10 of 13 identified survivorship grants. Third, we iden-

tified the most current cancer control plans using the Centers

for Disease Control and Prevention National Comprehensive

Cancer Control Program database (16) and internet searches,

supplemented by direct contact with representatives from the

states’ programs. For each of the plans, we conducted a sys-

tematic review of the survivorship-related goals, objectives,

and indicators. Fourth, we reviewed quality measures en-

dorsed or supported by health-care organizations in the

United States and Europe (Box 1). Fifth, to incorporate the sur-

vivor perspective, we reviewed selected ACS Survivor Network

message boards for additional thematic areas in cancer survi-

vorship care that were not uncovered through the other sour-

ces (17). Throughout the process, we reviewed published

literature, focusing on reviews, commentaries and editorials,

and position papers addressing cancer survivorship care qual-

ity (1, 7–10, 12, 13, 18–34). We also reviewed seminal papers in

quality of care, not specifically in the field of oncology (35–37).

Through the iterative process, we outlined and updated the

domains and their respective indicators. We developed and

updated a visual graphic that was meant to summarize the

framework.

Key Expert Interviews

Following the development of the draft framework, one author

conducted telephone interviews with experts (n¼ 20) repre-

senting researchers, clinicians (primary care, medical oncol-

ogy, radiation oncology, surgical oncology, and psychology),

policy makers, payers, advocacy groups, and patients. The list

of experts was identified based on contribution to the fields of

cancer survivorship and/or cancer care quality and was vetted

by the study team to ensure representation of diverse perspec-

tives. Experts were invited by email to participate in a tele-

phone call or an in-person interview, which lasted

30minutes. Institutional Review Board approval for this por-

tion of the project was obtained from the Brigham and

Women’s Hospital. The interviews were semistructured and in-

cluded discussion of the definition of quality in cancer survi-

vorship care, domains of cancer survivorship quality, draft

framework, and gaps in the area of cancer survivorship quality.

Field notes and recordings were used to summarize the conver-

sations; formal qualitative analyses were not performed. The

discussions led to several revisions of the framework to

achieve the final version that included the domains, their rela-

tionships to one another, contextual factors influencing cancer

survivorship care quality, and outcomes. The framework was

subsequently presented in informal meetings and formal ven-

ues (eg, national professional conferences), and additional revi-

sions were made based on the feedback.

Quality of Cancer Survivorship Care
Framework

The framework for cancer survivorship care quality is presented

in Figure 1. Overall, we identified five domains of cancer survi-

vorship quality pertaining to cancer-related and general care

needs including prevention and surveillance for recurrences

and new cancers; surveillance and management of physical

effects; surveillance and management of psychosocial effects;

surveillance and management of chronic medical conditions;

and health promotion and disease prevention. Although repre-

sented distinctly, each of the domains are interrelated and often

codependent on one another. Relevant indicators for each do-

main are described below and listed in detail in Box 2. Further,

we identified contextual domains of the health-care delivery

system that influence cancer survivorship care quality, includ-

ing clinical structure, communication and decision making,

care coordination, and patient and/or caregiver experience (Box

2).

Domains of Cancer Survivorship Care Pertaining to
Cancer and Its Treatment

Prevention and Surveillance for Recurrences and New Cancers

Cancer survivors are at risk for recurrence of the primary cancer

and the development of new cancers that may be due to genetic

predisposition, lifestyle habits, and/or treatment exposures (38).

First, assessment of such risk factors is needed. Genetic predis-

position may be measured by the completion of a detailed fam-

ily history, referral for genetic counseling, and receipt of

appropriate testing and follow-up. Lifestyle behaviors may be

assessed using a detailed social history, followed by counseling

and/or referral to appropriate providers and reassessment.

Likewise, treatment exposures (eg, radiation fields, dose, and

time since; chemotherapy types/dose/duration/time since)

should be collected. Recommendation for and receipt of appro-

priate surveillance using evidence-based modalities should be

assessed. Second, completion of evidence-based surveillance

strategies for recurrence of the primary cancer should be

assessed and may include history, physical examination, labo-

ratory, and/or imaging. Provision of nonevidence-based and/or

guideline-recommended strategies should also be addressed.

Lastly, assessment of completion of risk-modifying strategies

such as chemoprevention (eg, adherence to adjuvant hormonal

therapy), if applicable, is warranted.

Surveillance and Management of Physical Effects

Cancer survivors are at risk for a variety of physical effects

whose presence, number, and severity may be related to disease,

treatment exposures, and other factors. A list of proposed indi-

cators, which includes symptoms (eg, drymouth) and conditions

(eg, cardiomyopathy), is provided in Box 2. An assessment (using

history, physical examination, and/or validated instruments) for

the existence and severity of physical effects using a systematic

approach may be global or tailored by disease and treatment ex-

posure. Identified symptoms and/or conditions should then

guide an evidence-based and/or guideline-recommended treat-

ment. Measurement of risk-reducing strategies for physical

effects is also indicated, for example, blood pressure control

aiming to reduce anthracycline and/or chest radiation-related

cardiotoxicity and/or early intervention for cardiac disease

among such individuals. The evaluation of quality should aim

for a “closed loop” approach, including assessment, referral, and

C
O
M
M
E
N
T
A
R
Y

L. Nekhlyudov et al. | 1121

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/jn
c
i/a

rtic
le

/1
1
1
/1

1
/1

1
2
0
/5

4
9
0
2
0
2
 b

y
 g

u
e
s
t o

n
 1

6
 A

u
g
u
s
t 2

0
2
2



Box 1. Guidelines included in review

• American Cancer Society

• American Cancer Society/American Society of Clinical Oncology Breast Cancer Survivorship Care Guideline

• American Cancer Society Colorectal Cancer Survivorship Care Guideline

• American Cancer Society Head and Neck Cancer Survivorship Care Guideline

• American Cancer Society Prostate Cancer Survivorship Care Guideline

• American Cancer Society Nutrition and Physical Activity Guidelines for Cancer Survivors

• American Society of Clinical Oncology

• Prostate Cancer Survivorship Care Guideline: American Society of Clinical Oncology Practice Guideline Endorsement

• Head and Neck Cancer Survivorship Guideline: American Society of Clinical Oncology Endorsement of the American Cancer

Society Guideline

• Follow-Up Care, Surveillance Protocol, and Secondary Prevention Measures for Survivors of Colorectal Cancer: American

Society of Clinical Oncology Clinical Practice Guideline Endorsement

• Screening, Assessment, and Management of Fatigue in Adult Survivors of Cancer: An American Society of Clinical Oncology

Clinical Practice Guideline Adaptation

• Screening, Assessment, and Care of Anxiety and Depressive Symptoms in Adults With Cancer: An American Society of

Clinical Oncology Guideline Adaptation

• Prevention and Management of Chemotherapy-Induced Peripheral Neuropathy in Survivors of Adult Cancers: American

Society of Clinical Oncology Clinical Practice Guideline Summary

• Fertility Preservation in Patients With Cancer: ASCO Clinical Practice Guideline Update

• Prevention and Monitoring of Cardiac Dysfunction in Survivors of Adult Cancers: American Society of Clinical Oncology

Clinical Practice Guideline

• American Society of Clinical Oncology Endorsement of Cancer Care Ontario - Interventions to Address Sexual Problems in

People with Cancer

• Patient-Clinician Communication: American Society of Clinical Oncology Consensus Guideline

• Cancer Care Ontario

• Follow-up and Surveillance of Curatively Treated Lung Cancer Patients

• Follow-up for Cervical Cancer

• Follow-up of Patients Who Are Clinically Disease-free After Primary Treatment for Fallopian Tube, Primary Peritoneal, and

Epithelial Ovarian Cancer

• Follow-up of Patients with Cutaneous Melanoma Who Were Treated with Curative Intent

• Person-Centred Care Guideline

• Children’s Oncology Group Long-Term Follow up Guidelines for Survivors of Childhood, Adolescent and Young Adult Cancer

(Version 4.0)

• National Comprehensive Cancer Network Clinical Practice Guidelines in Oncology

• Survivorship, Version 2.2017

• Recommended screening and preventive practices for long-term survivors after hematopoietic cell transplantation; Center for

International Blood and Marrow Transplant Research (CIBMTR), American Society for Blood and Marrow Transplantation

(ASBMT), European Group for Blood and Marrow Transplantation (EBMT), Asia-Pacific Blood and Marrow Transplantation

Group (APBMT), Bone Marrow Transplant Society of Australia and New Zealand (BMTSANZ), East Mediterranean Blood and

Marrow Transplantation Group (EMBMT), and Sociedade Brasileira de Transplante de Medula Ossea (SBTMO)

Supplemental Guidelines

• Cancer Australia

• Recommendations for use of bisphosphonates in early breast cancer

• Recommendations for follow up of women with early breast cancer

• Follow up of women with epithelial ovarian cancer

• Management of menopausal symptoms in women with a history of breast cancer

• Clinical guidance for responding to suffering in adults with cancer

• Recommendation for the identification and management of FOR (fear of recurrence) in adult cancer survivors

• Cancer Care Ontario

• Position Statement on Guidelines for Breast Cancer Well Follow-Up Care

• Follow-up Care and Psychosocial Needs of Survivors of Prostate Follow-up

• Care for Survivors of Lymphoma Who Have Received Curative-Intent Treatment

• Follow-up Care, Surveillance Protocol, and Secondary Prevention Measures for Survivors of Colorectal Cancer

• Models of Care for Cancer Survivorship

• Selected European Society for Medical Oncology (ESMO) Guidelines

• Selected National Comprehensive Cancer Center (NCCN) Guidelines

• Selected National Institute for Health and Care Excellence (NICE) Guidelines
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Box 2. Cancer survivorship care quality domains and proposed indicators

Domains of Cancer Survivorship Care Pertaining to Cancer and its Treatment

Prevention and Surveillance for Recurrence and New Cancers

• Assessment of risk predisposition including family history

• Referral and receipt of recommended genetics evaluation

• Recommendation for adjuvant and/or risk-reducing strategies

• Assessment of adherence with recommended adjuvant and/or risk-reducing strategies

• Clinical surveillance visits recommended and completed per guidelines

• Laboratory surveillance testing recommended and completed per guidelines

• Imaging surveillance recommended and completed per guidelines

Surveillance and Management of Physical Effects

• Assessment of symptoms and/or conditions via history, physical examination, and/or standardized instruments, tailored by

cancer type and treatment exposure. May include the following:

• Visual (eg, cataracts, visual impairment, dry eyes)

• Hearing (eg, ototoxicity, tinnitus, hearing loss)

• Oral/dental (eg, loss of teeth, dry mouth, trismus)

• Ear/nose/throat (eg, dysphagia, sinusitis)

• Endocrine (eg, central endocrinopathies, hypothyroidism, hypogonadism, growth hormone deficiency, osteopenia,

osteoporosis)

• Cardiac (eg, dyspnea, coronary artery disease, valvular disease, congestive heart failure)

• Pulmonary (eg, fibrosis, restrictive lung disease, shortness of breath, oxygen dependence, cough)

• Gastrointestinal (eg, diarrhea, proctitis, gastroesophageal reflux, bowel obstruction, bloating, eructation, hernia, small

bowel obstruction)

• Hepatic (eg, hepatitis, fibrosis, cirrhosis, focal nodular hyperplasia)

• Genitourinary (eg, urinary toxicity, urinary incontinence, hematuria)

• Immunological (eg, asplenia, immunodeficiency, graft versus host disease)

• Male genital (eg, anorgasmia, azoospermia, dry ejaculate, penile shortening/curvature, retrograde ejaculation)

• Gynecological (eg, vaginal dryness, pain with intercourse, uterine insufficiency, vaginal stenosis, pelvic floor dysfunction)

• Musculoskeletal (eg, scoliosis, pain, post-mastectomy pain, post-thoracotomy pain, bone fractures)

• Dermatological (eg, dry skin, graft versus host disease manifestations, skin color changes, skin texture changes, loss of

hair)

• Neurological (eg, neurotoxicity, peripheral neuropathy, imbalance, spasticity)

• Neurocognitive (eg, memory changes, behavioral changes, concentration)

• Vasomotor (eg, hot flashes, irritability)

• Vascular (eg, carotid stenosis, aneurysms, cerebrovascular accident, moyamoya)

• Body composition (eg, sarcopenia, cachexia)

• Frailty

• Reduced exercise tolerance

• Overall burden of physical symptoms

• Referral and receipt of recommended evaluation including, as indicated, laboratory, imaging, and/or specialty care

• Recommendation and receipt of appropriate treatment, such as medication, therapy, and/or exercise

• Recommendation for risk-reducing strategies (eg, weight loss, exercise, pharmacological treatment)

• Assessment of adherence to recommended treatment and/or risk-reducing strategies

• Reassessment of symptoms and/or conditions at defined intervals and/or treatment phase

Surveillance and Management of Psychosocial Effects

• Assessment of symptoms and/or conditions using history or validated instruments, general and tailored by cancer type and/

or treatment exposure. May include the following:

• Psychological

• Fatigue

• Stress

• Posttraumatic stress

• Posttraumatic growth

• Distress

• Anxiety

• Fear of recurrences

• Sleep disturbance
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• Coping

• Worry

• Illness intrusiveness

• Cognitive changes

• Educational problems

• Social withdrawal

• Financial and/or employment

• Financial toxicity

• Underemployment, unemployment, return to work

• Work productivity

• School productivity

• Insurance status

• Interpersonal

• Sexuality and/or intimacy

• Fertility

• Family and/or caregiver relationships

• Recommended evaluation provided (eg, laboratory testing, imaging, referral to specialty care)

• Treatment provided (eg, medication, therapy, exercise)

• Assessment of adherence to treatment completed

• Reassessment of symptoms and/or conditions at defined intervals and/or treatment phase

Domains of Cancer Survivorship Care Pertaining to General Health Care

Surveillance and Management of Chronic Medical Conditions

• Evaluation and treatment of noncancer medical conditions (eg, hypertension, diabetes, depression) using disease-specific

indicators

• Medication reconciliation

Health Promotion and Disease Prevention

• Prevention-focused visits and testing (eg, screening for diabetes, hypertension, hyperlipidemia)

• Age- and gender-appropriate cancer screening (eg, Pap smear, mammogram, colonoscopy), recommendation, referral, and

receipt of screening

• Assessment of lifestyle behaviors, referral, and treatment (eg, smoking, alcohol, sun protection)

• Assessment of weight management (eg, obesity, physical activity, diet), referral, and treatment

• Vaccination advice and assessment of vaccination rates (eg, influenza, pneumonia, meningococcal, shingles, particularly

among those who may be chronically immunocompromised)

• Screening for exposure to infectious exposures (eg, HIV, hepatitis B, hepatitis C)

Contextual Domains of Health-Care Delivery

Clinical Structure

• Type of health-care delivery environment (eg, primary care office, oncology office, survivorship clinic, academic medical

center/community-based hospital, urban/rural)

• Status of cancer survivorship providers’ education and/or training

• Availability of needed specialty care (eg, cardiology, nephrology, endocrinology)

• Availability of needed health-care professionals (eg, psychology, nutrition, social work, physical therapy, sexual health)

• Access to care enabled (eg, availability of appointments, financial counseling, navigators)

• Availability and functionality of health information systems (eg, electronic medical records, tele-health)

• Opportunities for research participation offered

Communication/Decision Making

• Information/education provided and understanding assessed while taking into account health literacy (eg, survivorship

care plan may serve as a tool)

• Assessment of self-management skills and support and/or advice provided

• Advance care planning discussion and/or documentation

• Discussion of sensitive topics (eg, sexual activity, continence, end-of-life care)

• Cancer care team involves family members or friends in discussions

• Involvement in shared decision making (eg, assessment of risk perception, values, decision support)

• Respectful communication with patient

• Care consistent with patients’ goals of care

Care Coordination

• Discussion with patient about care planning, documentation, and sharing with patient and care team (eg, survivorship care

plan as tool)

• Evidence of communication between oncology specialists and primary care providers
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reassessment of symptoms and/or conditions. Provision of non-

evidence-based and/or guideline recommended strategies

should be assessed because this may lead to unnecessary utili-

zation of services and related consequences.

Surveillance and Management of Psychosocial Effects

As with physical symptoms, survivors’ psychosocial burden

may vary, and thus the type and extent of systematic surveil-

lance for symptoms may be guided by cancer type, treatment

exposures, and other factors. Indicators in this category in-

clude psychological effects, such as newly diagnosed depres-

sion, anxiety, and fear of recurrences; financial indicators

including perceived hardship, loss of work productivity, return

to school, and changes in insurance status; and interpersonal

issues such as sexuality and/or intimacy, fertility, and family

and/or caregiver relationships. A list of indicators is presented

in Box 2. Once symptoms are identified, provision of evidence-

based and/or guideline-recommended care, referral, and com-

pletion of treatment should be assessed. Further, referral for

risk-reducing strategies such as early referral to psycho-

educational programs and counseling should be measured. As

mentioned above, reassessment of symptoms and/or condi-

tions should be measured and provision of nonevidence-based

and/or guideline-recommended strategies should also be

assessed.

• Evidence of communication between other health-care professionals, oncology team, and primary care providers

• Providers aware of important information about patient’s medical history and/or ongoing care

• Patient and cancer care team office talked about all prescription medications the patient was taking

Patient/Caregiver Experience

• Satisfaction with provider and/or health care delivery setting

• Perceived timely access to care

• Perceived access to services

• Timely follow-up with patient/caregiver to give test results

Figure 1. Cancer survivorship care quality framework.
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Domains of Cancer Survivorship Care Pertaining to
General Health Care

Surveillance and Management of Chronic Medical Conditions

Given the high prevalence of chronic physical and mental

health conditions among cancer survivors both prior to and

subsequent to treatment (39), and the contribution of such con-

ditions to physical and psychosocial effects as well as mortality

(40–44), cancer survivorship care should take into account the

indicators in this domain. This includes an assessment and

management for preexistent or newly diagnosed chronic medi-

cal conditions (eg, hypertension, diabetes, depression) using

disease-based indicators, medication reconciliation, and assess-

ment of adherence with recommended therapies.

Health Promotion and Disease Prevention

Population data have demonstrated that cancer survivors are

often obese and less active than those without cancer, and sur-

vivors often continue to smoke (45–47). These lifestyle behav-

iors are associated with an increased risk of new, additional

cancers (48), whereas engaging in physical activity after cancer

may reduce mortality (49, 50). Assessment of lifestyle behav-

iors and provision of appropriate counseling is vital for achiev-

ing cancer survivorship care quality (Box 2). Other indicators

include age- and sex-appropriate cancer screening, vaccina-

tion, screening for chronic medical conditions, and infectious

exposures.

Contextual Domains of Health-Care Delivery

Contextual domains are not unique to cancer survivorship

care, although indicators may be specifically tailored to this

population (Box 2). For example, Clinical Structure includes

indicators such as type of health-care setting (eg, primary care,

oncology, or survivorship clinic; academic medical center or

community-based hospital; urban or rural); type and availabil-

ity of providers offering care; whether access to care is ade-

quately enabled (eg, availability of appointments, financial

counseling, navigators, health information technology); and

opportunities for research participation, if available.

Communication and Decision Making indicators include the

provision and understanding of information; assessment of

self-management skills; discussion of sensitive topics such as

sexual activity, continence, and advance-care planning; extent

and preferences of patient involvement in shared decision mak-

ing; and communication that is both patient-centered and re-

spectful. Whether a survivorship care plan was provided to the

patient may be assessed. Care Coordination indicators include

documentation and sharing of a survivorship care plan and

follow-up with appropriate providers, the adequacy of care coor-

dination (eg, assessment that communication took place, that

providers are aware of the important information about the

patient’s medical history and/or ongoing care, and that

prescribed medications are taken into consideration by all pro-

viders). Lastly, Patient/Caregiver Experience measures include an

evaluation of perceived access and timeliness of care and needed

services, timely follow-up on testing, satisfaction with care, and

care that is consistent with expectations and needs regardless of

provider or setting.

Individual and Socio-Ecological Factors

As demonstrated by the framework, Individual Factors are cen-

tral to the delivery of cancer survivorship care and should

drive which and to what extent domains are addressed. These

factors include sociodemographics (eg, age, gender, education,

occupation, income), health literacy, patient activation (eg,

knowledge, self-management skills, confidence) to manage

own health, cancer type, stage, treatment, and time since

treatment or phase of survivorship, among others. The frame-

work also takes into account the previously described socio-

ecological factors (19) affecting cancer survivorship care at all

levels including interpersonal, organizational, community,

and policy.

Health-Care Outcomes

Outcomes of cancer survivorship care quality that may be mea-

sured are not distinct to this population and include health-

related quality of life including physical, mental, emotional,

and social functioning; health-care utilization, specifically

emergency care, hospitalizations, and critical care use); costs of

care, including those to the patient and health-care system; and

mortality (all-cause and cancer specific).

Table 1. Organizations with endorsed quality measures, indicators, and/or initiatives included in review

Organization Website Reference

American Society of Clinical Oncology – Quality Oncology

Practice Initiative

https://practice.asco.org/sites/default/files/drupalfiles/QOPI-

2018-QCP-Track-Measure-Summary.pdf

(5)

Agency for Healthcare Research and Quality – Quality Indictors https://www.qualityindicators.ahrq.gov/Modules/PSI_

TechSpec_ICD10_v70.aspx

(70)

Commission on Cancer – Cancer Program Standards (2016

Edition)

https://www.facs.org/quality-programs/cancer/coc/standards (4)

National Quality Forum – Measures http://www.qualityforum.org/News_And_Resources/

Endorsement_Summaries/Endorsement_Summaries.aspx

(69)

International Consortium for Health Outcomes Measurement https://www.ichom.org/standard-sets/#malignant-neoplasms (71–74)

National Institute for Health and Care Excellence - Quality

Standards

https://www.nice.org.uk/standards-and-indicators (77)

LIVESTRONG Essential Elements https://www.livestrong.org/sites/default/files/what-we-do/

reports/EssentialElementsBrief.pdf

(12)

Center for Medicare & Medicaid Oncology Care Model https://innovation.cms.gov/initiatives/oncology-care (6, 78)

C
O
M
M
E
N
T
A
R
Y

1126 | JNCI J Natl Cancer Inst, 2019, Vol. 111, No. 11

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/jn
c
i/a

rtic
le

/1
1
1
/1

1
/1

1
2
0
/5

4
9
0
2
0
2
 b

y
 g

u
e
s
t o

n
 1

6
 A

u
g
u
s
t 2

0
2
2

https://practice.asco.org/sites/default/files/drupalfiles/QOPI-2018-QCP-Track-Measure-Summary.pdf
https://practice.asco.org/sites/default/files/drupalfiles/QOPI-2018-QCP-Track-Measure-Summary.pdf
https://www.qualityindicators.ahrq.gov/Modules/PSI_TechSpec_ICD10_v70.aspx
https://www.qualityindicators.ahrq.gov/Modules/PSI_TechSpec_ICD10_v70.aspx
https://www.facs.org/&sim;/media/files/quality%20programs/cancer/coc/2016%20coc%20standards%20manual_interactive%20pdf.ashx
http://www.qualityforum.org/News_And_Resources/Endorsement_Summaries/Endorsement_Summaries.aspx
http://www.qualityforum.org/News_And_Resources/Endorsement_Summaries/Endorsement_Summaries.aspx
https://www.ichom.org/standard-sets/#malignant-neoplasms
https://www.nice.org.uk/standards-and-indicators
https://www.livestrong.org/sites/default/files/what-we-do/reports/EssentialElementsBrief.pdf
https://www.livestrong.org/sites/default/files/what-we-do/reports/EssentialElementsBrief.pdf
https://innovation.cms.gov/initiatives/oncology-care


Implications for Clinical Care, Research, and
Policy

Through a comprehensive, iterative process, we developed a

framework that may be used to systematically deliver and eval-

uate the quality of cancer survivorship care across the popula-

tion of adult cancer survivors. Prior literature offered

approaches to measuring quality in cancer survivorship care

and outlined opportunities for research (1, 7–11); however, these

were mainly based on narrative literature reviews and/or indi-

vidual authors’ perspectives. Our framework was derived using

a multimethods analysis including US and international profes-

sional guidelines, funded grants, comprehensive state cancer

plans, patient voices, and published literature. The model was

validated through semistructured stakeholder interviews fol-

lowed by presentations at a number of venues. As such, our

framework is comprehensive, based on existing evidence and

inclusive of wide-ranging perspectives. Our framework serves

as a road map for future efforts aiming to systematically mea-

sure and improve cancer survivorship care quality in clinical

care, research, and policy. We propose several strategies for

such steps in the sections below.

Clinical Care

Our review revealed a number of barriers in the provision and

evaluation of cancer survivorship care quality within clinical

health-care systems, including what, how, and when to measure

quality, as well as how to balance measurement while avoiding

overburdening the patients, providers, and systems. Our model

provides an overview of the domains and indicators in cancer

survivorship that matter to patients and providers. We propose

the following steps in applying the framework to clinical settings.

First, to design effective, evidence-based clinical survivorship

care, providers, practices, and health-care systems need to un-

derstand their patient populations. This requires accurately and

systematically identifying those with a prior history of cancer,

their characteristics, diagnoses, treatments, comorbid medical

conditions, and other factors needed to inform where specific

efforts will be most beneficial. If not intuitive from the medical

record, collection of such information and placement in a recog-

nizable field in the record is critical (51). Second, based on the

population needs, implementation of the full framework, or parts

thereof, may be desired. For example, elderly men with early

stage prostate cancer may derive the most benefit from an em-

phasis on management of chronic medical conditions, whereas

adult survivors of childhood cancer may have broad needs that

must include attention to most of the domains presented.

Decisions must also be made on how and when specific domains

of care are offered. There has been great interest in the models of

cancer survivorship care and where and who should deliver this

care (25, 52, 53), yet few have measured interventions in this re-

gard (10, 53). Our framework provides an overview of processes

that should be offered to deliver quality survivorship care, but

who and where these are provided may be tailored.

Comprehensive cancer centers may be able to offer more exten-

sive resources and services to their survivors than smaller, inde-

pendent oncology providers. However, smaller programs may

have fewer barriers in assessing and meeting those needs.

Regardless of setting, decisions on which domains are being

addressed and how they are best delivered should be made sys-

tematically and should not be based purely on the availability of

resources. Patient- and other socio-ecological-level needs assess-

ments can help prioritize, guide, and evaluate the delivery of

existing services, or they may be developed or offered through lo-

cal partnerships (eg, psychological support may be provided via a

community organization, exercise counseling may be provided

by trained staff at a local gym, insomnia intervention may be pro-

vided using an online program).

Psychosocial and physical effects among cancer survivors

are common and may lead to considerable detriments in quality

of life. As we found on the ACS Cancer Survivors Network,

patients readily share their symptoms, suggesting a need for

support and guidance from others. It is important that patient-

reported outcomes and unmet needs are routinely collected in

clinical settings. There are a number of existing validated meas-

ures that may be used (54–56). Crosscutting screening instru-

ments that are brief and easy to administer and interpret may

be preferable, with expanded supplemental tools geared toward

specific patient populations, cancers, and treatment exposures.

For example, women treated for gynecological malignancy re-

quire a more detailed inquiry into sexual function, pelvic floor

dysfunction, and interpersonal issues, whereas a more cursory

evaluation may be indicated for a survivor of surgically resected

localized melanoma. To avoid provider burden (57), tools col-

lecting patient-reported outcomes may be completed by

patients prior to clinical appointments or administered by sup-

port staff, and they may be assessed using e-health technolo-

gies (58).

Electronic medical records and other innovative health in-

formation technologies should be structured to facilitate the de-

livery of quality cancer survivorship care. Tools may be

developed that can help identify patients at risk, provide deci-

sion support, monitor patient-reported outcomes, track the pro-

vision of services, assess response to interventions, and

enhance communication and care coordination. Feedback may

be provided to clinicians, with opportunities for education and

training. Whether through local initiatives or through nation-

wide efforts such as ASCO’s CancerLinQ , measurement of survi-

vorship-focused outcomes will help improve quality of care

through the rapid learning system where real-time clinical data

are collected, analyzed, and used to improve clinical care and

health-care outcomes (59). Because reimbursement for lengthy

visits and development of a survivorship care plan may be a

barrier to the provision of quality survivorship care (60), training

of billing and documentation (with possible implementation of

bundled payment for cancer survivorship care) will generate ad-

ditional reimbursement. We posit, however, that institutions

should consider survivorship care in their cancer care mission

and offer financial resources to enhance the care of their

patients.

Research

Mention of existing gaps in cancer survivorship research was

notable in our review of clinical guidelines and other publica-

tions. We suggest that our framework be used to identify these

gaps and advance research accordingly. First, we propose a sys-

tematic assessment of existing evidence across the domains,

indicators, and outcome measures. For areas where sufficient

evidence exists [eg, benefits of smoking cessation and exercise

interventions among survivors (61, 62)], attention should be

placed on dissemination and scalability of proven interventions

to diverse groups of survivors. Where evidence suggests harm

[eg, use of surveillance tumor markers for women with early

breast cancer (63)], efforts should be made to de-implement

(64). Where evidence gaps exist, such as surveillance for cardio-

toxicity (65) or management of neurotoxicity (66), we advise an
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assessment of the contributing reasons for these gaps and the

design of interventions to address them. Our review of NCI

grants revealed that the most commonly proposed measures

were of physical and psychosocial effects and health promo-

tion, whereas measures of chronic medical conditions, care co-

ordination, and health-care delivery structure were rare.

Outcomes such as costs, mortality, and adverse health-care uti-

lization were less frequently measured than health-related

quality of life. Patient-Centered Outcomes Research Institute

grants mainly focused on surveillance for recurrences. We pro-

pose the following steps to advance research on cancer survi-

vorship care quality: the training and support of investigators

from less represented cancer types and/or disciplines and

health-care providers; targeted funding announcements

addressing scientific gaps with designated and informed review

panels; evaluation, prioritization, and consensus-building for

existing measures (eg, compiled by NCI) (67); development of

new patient-reported measures and those that may be ascer-

tained using automated data; use of modeling for rarer cancers

and/or collection of survivorship measures from treatment-

based clinical trials of such cancers; and promotion of well-

designed dissemination and implementation research for the

sustained use of evidence-based strategies in clinical settings.

Policy

Our review revealed policy barriers including the need for pro-

fessional guidelines, training, reimbursement, and health insur-

ance coverage. We found inconsistent approaches to post-

treatment care in cancer guidelines. Whereas those dedicated

to cancer survivorship (eg, ACS disease-based guidelines and se-

lected ASCO guidelines presented in Box 1) covered most of the

proposed domains, others focused mainly on symptom man-

agement (eg, selected ASCO guidelines) and most on cancer sur-

veillance alone. Among the National Comprehensive Cancer

Network guidelines, we found inconsistent focus on post-

treatment effects that varied by cancer type (although not nec-

essarily based on risk of such effects by treatment exposure).

Although evidence is lacking for many diseases, a standardized

approach to incorporate all domains of cancer survivorship care

should be embedded in every cancer guideline, and lack of evi-

dence for recommendations should be emphasized. Research

strategies should be developed to fill in the gaps identified, as

described above. For example, a recent “systematic review of

systematic reviews and meta-analyses” targeted the domains

outlined in the ACS/ASCO Prostate Cancer Survivorship guide-

line and found that exercise and psychosocial interventions

were effective but that interventions addressing cancer surveil-

lance and care coordination were lacking (68).

In our review of national quality organizations’ efforts, we

found little focus on measures in cancer survivorship care quality.

Although prior efforts have been made to introduce measures of

cancer surveillance after breast, colon, and prostate cancer for

National Quality Forum endorsement, such measures (as well as

those pertaining to the physical effects and psychosocial effects)

are not currently included. Measures addressing general health

care in health promotion and chronic disease management and

pertaining to shared decision making and patient satisfaction are

included (69) and may be implemented in clinical settings. The

Agency for Healthcare Research and Quality indicators in cancer

survivorship are lacking (70). The ASCO Quality Oncology Practice

Initiative 2018 metrics focus mainly on treatment, and only a few

measures address those in the survivorship phase of care as

outlined in our framework (eg, provision of a survivorship care

plan, radiation-treatment summary, advance-care planning, docu-

mentation of medications, tobacco cessation, and blood pressure

measurement) (5). Much of the focus of the Commission on

Cancer and the Oncology Care Model has been around the survi-

vorship care plan, which our framework demonstrates is simply

one measure of communication and coordination. The

International Consortium for Health Outcomes Measurement, a

nonprofit organization aiming to develop quality measures for

global implementation, addresses many of the patient-reported

outcomes, but no other indicators were identified (71–74). Our

framework serves as a road map for future efforts to systemati-

cally identify, develop, and prioritize measures that include the

processes, patient-reported, and other health-care quality out-

comes. Such “high-value, high-impact, evidence-based measures

that promote better patient outcomes” and “reduce the burden of

measuring” may be used for “quality improvement, transparency,

and payment” (75).

An additional policy-level approach to enhance cancer survi-

vorship care that is facilitated by our framework should focus

on the state and national levels. Our review found that cancer

state control plans aimed to raise awareness of cancer survivor-

ship, reduce rates of smoking and obesity, promote the delivery

of cancer survivorship care plans, and address models of coordi-

nated care, but they were often lacking in clearly measurable

objectives. A standardized approach to measuring quality of

cancer survivorship care as guided by our framework not only

may be effective in improving quality in specific settings but

also may be used to assess and compare quality by neighbor-

hood, state, and region and to evaluate the effects of variable

health-care delivery practices and insurance plans. Disparities

may be addressed by targeting interventions at lower perform-

ing areas and by driving policy and advocacy efforts that are

supported by evidence.

Summary

There are now an estimated 16.9 million cancer survivors in the

United States who are getting older, have chronic medical con-

ditions, and are cared for across health-care settings (76).

Although progress has been made, it is important that we fulfill

a key recommendation made by the National Academy of

Medicine over a decade ago and focus our attention on improv-

ing the quality of comprehensive cancer survivorship care. We

propose that our framework serve as a road map toward this

goal and that it is systematically applied in clinical settings

through implementation of effective, evidence-based interven-

tions, in research through expansion of initiatives to address

gaps in knowledge, and in policy through the development of

recommendations and assessments that promote cancer survi-

vorship quality improvement.
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