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Abstract

Purpose—Many childhood cancer survivors experience disparities due to barriers to
recommended survivorship care. With an aim to demonstrate evidence-based approaches to
alleviate barriers and decrease disparities, we conducted a scoping review of (1) proposed
strategies and (2) evaluated interventions for improving pediatric cancer survivorship care.

Methods—We searched research databases (PubMed, CINAHL, and PsycINFO), research
registries, and grey literature (websites of professional organizations and guideline clearing
houses) for guidelines and published studies available through October 2020 (scoping review
registration: https://doi.org/10.17605/0SF.10/D8Q7Y).

Results—We identified 16 proposed strategies to address disparities and barriers endorsed
by professional organizations including clinical practice guidelines (N=9), policy statements
(N=4), and recommendations (N=3). Twenty-seven published studies evaluated an intervention
to alleviate disparities or barriers to survivorship care; however, these evaluated interventions
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were not well aligned with the proposed strategies endorsed by professional organizations.
Most commonly, interventions evaluated survivorship care plans (N=11) or models of care
(N=11) followed by individual survivorship care services (N=9). Interventions predominantly
targeted patients rather than providers or systems and used technology, education, shared care,
collaboration, and location-based interventions.

Conclusions—Published studies aimed at overcoming disparities and barriers to survivorship
care for childhood cancer survivors revealed that gaps remain between published
recommendations and empirical evaluations of interventions aiming to reduce barriers and
disparities.

Implications for Cancer Survivors—Additional research is needed to identify evidence-based
interventions to improve survivorship care for childhood cancer survivors.
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Introduction

In the USA, it is estimated that there are more than 500,000 survivors of childhood cancer
due to dramatic increases in survival attributed to advances in technology, treatment, and
supportive care [1]. Childhood cancer survivors (CCS) face many challenges regarding
long-term health outcomes (“late effects”) resulting from their cancer diagnosis and
treatment, including adverse physical, psychosocial, functional, and behavioral outcomes
[2]. Moreover, CCS exhibit disparities impacting their social, economic, and health-related
quality of life outcomes in comparison to healthy peers, including poor academic or
professional performance, lower income, and greater prevalence of mental health disorders
[3, 4].

Survivorship care is a clinical approach to address the health and wellbeing of cancer
survivors, and should be implemented in accordance with evidence-based guidelines

using risk-based methods (e.g., according to exposure to potentially harmful therapies)

of surveillance, screening, management, and prevention of late effects, in addition to the
coordination of care with primary care and other specialty healthcare providers [5]. Despite
these guidelines, many CCS do not receive the recommended survivorship care due to
various barriers to care, particularly after transitioning into adulthood [5]. As a result of
these barriers, disparities exist for a range of clinical, social, economic, and quality of life
outcomes among CCS, and this complexity poses unique challenges for research, clinical
care, education, and advocacy [2, 5].

While disparities are increasingly recognized, practitioners often are unaware of, or at a loss
for how to mitigate, disparities. Effective and efficient access to care is critical to alleviate
disparities among CCS who are burdened by the adverse sequelae of their prior malignancy
and treatment. We conducted a scoping review of published recommendations and existing
evidence for strategies to reduce barriers to and disparities in pediatric cancer survivorship
care.
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This scoping review is part of a larger project commissioned by the National Cancer Institute
through the Agency for Healthcare Research and Quality’s Evidence-based Practice Center
program [6]. We reviewed proposed strategies endorsed by professional organizations and
evaluated interventions aimed at alleviating disparities and reducing barriers to pediatric
cancer survivorship care. The review is registered in the Open Science Framework and was
determined to be exempt by the Institutional Review Board at the University of Southern
California Institutional Review Board (HS-20-00483) [7].

Data collection

We searched PubMed, CINAHL, PsycINFO, research registries, published reviews, and
grey literature (websites of professional organizations and guideline clearing houses)

for recommendations and published studies to October 2020. Targeted search strategies
(detailed in the Supplemental File: Search Strategies and Sources) used “disparity”
synonyms and affected populations [8, 9]. We also searched for longitudinal studies in CCS
not referring to disparities in the title or abstract.

Eligibility criteria

We included recommendations and intervention evaluations in CCS that addressed
disparities and/or barriers to care (see Table S-1). If the definition of CCS was not clearly
specified, studies were eligible for inclusion if at least 50% of the sample was diagnosed
under the age of 21. The cut-off aligns with the Childhood Cancer Survivor Study inclusion
criteria [10].

Screening and abstraction

Results

Literature screening and data abstraction used online software for systematic reviews
(DistillerSR). Literature reviewers (authors 1, 4, 5, 6, 7, and 8) screened citations and those
determined to be potentially relevant were obtained as full text. As questions arose regarding
whether an article met inclusion criteria, these were discussed during team meetings until
agreement was achieved. Excluded citations were reassessed using a machine learning
algorithm; all citations not confirmed by the algorithm as excluded were screened by an
independent human reviewer. Full text publications were screened by two independent
reviewers; any discrepancies were resolved through team discussion.

Data were abstracted by one reviewer (authors 4, 5, 6, 7, or 8) and checked by an
experienced content expert to confirm accuracy of data collected for all included studies
(author 1). Data included publication type and country, study participant characteristics,
proposed or evaluated strategies, outcomes assessed, study design, and survivorship care
domain.

A total of 43 recommendations and intervention evaluations reported in 49 publications met
inclusion criteria (Fig. 1).
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Proposed strategies

We identified 16 recommendations endorsed by professional organizations and entities with
interest in CCS (Table 1). All organizations acknowledged disparities regarding pediatric
cancer survivorship care, with variation in the level of detail and specific recommendations
regarding how to alleviate barriers. In 1996, the International Society of Paediatric Oncology
suggested that initiatives focus not only on clinical care, but also on educating the public,
informing policy change, and educating CCS about future concerns (such as financial or
social issues as a result of their cancer diagnosis and treatment) [11]. In 2003, the National
Cancer Policy Board proposed a comprehensive policy agenda to improve healthcare
delivery, invested in education and training, and expanded research to improve long-term
outcomes for CCS [12]. At the International Society of Paediatric Oncology annual
meeting in 2004, a continuum of four types of models of survivorship care were endorsed,
ranging from least intensive or involved (survivor is given the responsibility to seek

their own follow-up care) to most intensive or involved (new genre of family physicians/
internists with knowledge of pediatric cancer late effects and local physicians working

in close cooperation with the specialty follow-up clinic) [13]. The Children’s Oncology
Group, the UK Children’s Cancer Study Group Late Effects Group, the Late Effects of
Childhood Cancer Task Force of the Dutch Childhood Oncology Group, and the Scottish
Intercollegiate Guidelines Network all endorse exposure-based clinical practice guidelines
targeting CCS for the surveillance, prevention, management, and treatment of late effects
[14-19]. Furthermore, the International Guideline Harmonization Group is developing
consistent, effective, and efficient recommendations for CCS [20]. The American Academy
of Pediatrics and National Comprehensive Cancer Network (NCCN) have endorsed specific
strategies to minimize the burden of disparities and alleviate barriers to care for CCS [21,
22]. The NCCN clinical guidelines frequently reference assessing barriers to care with the
patient; however, the only reference of how to address barriers to care was pertaining to
barriers to physical activity [22].

Recently, organizations such as the American Academy of Pediatrics, the Working Group on
Adolescents, Young Adults, and Transition in Germany, and the Children’s Oncology Group
Nursing Discipline have endorsed specific strategies to deliver care to CCS, including the
use of a survivorship care plan and transition clinics to assist CCS’ and their families with
transitioning from pediatric to adult care settings [23-25]. In 2019, the Cancer Leadership
Council, representing a variety of cancer-related organizations, suggested that Congress
explore how to define and finance distinct episodes of survivorship care and encouraged the
Centers for Medicare and Medicaid Innovation to carefully consider what to base payment
for survivorship care on [26]. The Children’s Cancer Cause has endorsed the Child and
Survivorship Transition Model, a new survivorship care plan initiative with local service
delivery and state payment for those covered by Medicaid, addressing provider and health
system barriers to survivorship care including staffing capacity, electronic medical records,
interoperability of medical records, and legal constraints regarding confidentiality [27-29].

Evaluated interventions

We identified 27 studies reporting on an evaluation of a strategy to alleviate disparities
and barriers to pediatric cancer survivorship care (Fig. 2; Table 2). Strategies established
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survivorship care plans (N=11; e.g., receipt of a document outlining treatment exposure,
risk, and follow-up care needs), implementing models of care (N=11; e.g., arrangements
with providers to provide care), specific survivorship care services (N=9), and other
approaches (N=6). Almost all evaluations were published in the last ten years. With

the exception of three studies targeting providers, all used cohorts of patients diagnosed
with a variety of pediatric malignancies. Most studies evaluated interventions involving
survivorship care plans or models of care (N=11, respectively), followed by survivorship
care service (N=9) and other (N=6). The majority assessed survivorship care as a primary
or secondary outcome of interest. Studies almost always targeted the patient rather than
providers or organizations. Almost half (n=12; 44%) of the evaluated interventions did not
report the race or ethnicity of the participants of their intervention studies. Of those that did
report the race and ethnicity of their participants, only three studies had samples that were
predominantly non-white (see Supplemental File, Table S-2).

Technology—Ten studies evaluated strategies that used technological-based interventions,
all of which involved the patient, two including family and one involving providers. An
evaluation of a web-based informational intervention reported no improvement in cancer-
related knowledge or anxiety surrounding health beliefs [36]. In another study, CCS reported
satisfaction, benefits, and ease of use regarding self-management and use of survivorship
care plan as a result of a text messaging pilot [52]. In another text messaging intervention
using an ethnically diverse cohort of Hispanic/Latino CCS, participants reported improved
knowledge, healthcare self-efficacy, and increased positive attitudes towards survivorship
care [32]. An intervention using a photonovela reported improvement in confidence related
to survivorship care, cancer stigma among family members, and knowledge of survivorship
care among family members [48]. Notably, this study’s entire sample was Hispanic/Latino
[48]. One study found text messaging as an acceptable way to communicate with CCS
regarding both reminders about upcoming survivorship care needs and tailored suggestions
for community resources [47]. Similar sentiments were found in a study using telemedicine
to facilitate transition of survivorship care from pediatric oncologists to adult primary care
providers (PCP) [42].

The remaining studies evaluated web-based platforms. SurvivorLink provided a personal
health record that was securely stored and electronically shared with providers and most
survivors and providers found the website user-friendly and the care plan availability helpful
[40]. In another study, providing both an electronic and printed survivorship care plan

that could be shared electronically with providers resulted in most survivors and providers
finding the website user-friendly and the care plan availability helpful [31]. One study
reported positive effects for a web-based psychosocial and behavioral intervention called “A
Survivor’s Journey” for pediatric brain tumor survivors and caregivers [51]. Another study
found that encouragement by CCS’ oncologist or regular doctor to quit smoking resulted in
an increase in the number of cessation attempts [54].

Education—A self-management and peer mentoring intervention found a positive
relationship regarding transition readiness and grit [49]. An evaluation of an educational
intervention targeting CCS who attend a survivorship clinic found female survivors
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reported higher knowledge than male survivors [53]. Among female Childhood Cancer
Survivor Study participants, motivational interviewing showed improved use of screening
mammography [50]. Additionally, survivorship care plans mailed to high-risk survivors
resulted in improved compliance with guideline-concordant survivorship care [38].
Similarly, a distance-delivered intervention of two personalized telephone counseling
sessions increased cardiomyopathy screening among at-risk survivors, therefore improving
compliance with guideline-concordant survivorship care [33]. One study assessed the
usefulness of a workbook to assist CCS in transition readiness and reported that information
regarding medical history, provider information, and insurance are most helpful [30]. A
risk-based education intervention among a majority sample of Hispanic/Latino CCS already
engaged in a survivorship clinic found an increase in awareness of personal health risk in
CCS after three sessions [37].

Three studies evaluated the effect of an intervention addressing healthcare providers. One
followed up on survivorship care plans that had been mailed to PCP that the most significant
barrier to providing survivorship care was the provider’s lack of knowledge and level of
comfort [34]. After completing an educational intervention, pediatric cardiologists reported
increased knowledge of CCS’ needs and risks [55]. Lastly, residents’ knowledge, skills, and
comfort discussing topics related to survivorship care improved after receiving CCS-focused
curriculum [56].

Shared care, collaboration, and location-based strategies—Four studies used
shared care models of survivorship care. One examined the effect of shared care between an
oncologist and PCP and found improved CCS adherence to survivorship care [43]. However,
empowering CCS with the distribution of a survivorship care plan and implementation by
PCPs, in comparison to a traditional approach to survivorship care using a survivorship
clinic model, resulted in lower adherence to guideline-recommended care and identification
of late effects [35]. A phone-based coping skills training that also discussed plans for
surveillance among CCS (primary target) and their parents’ (secondary target) found that
outcomes improved including post-traumatic growth compared to the control group [39]. A
shared care model over three years reported less travel requirements, shorter waiting times
for appointments, better patient familiarity with the clinical setting, and less stigmatization
[41].

Three studies evaluated collaboration- or location-based strategies to improve survivorship
care. One reported that collaboration among CCS, family members, and health professionals
in the family’s home community is beneficial and valuable for survivorship care

adherence [44]. A second found a higher compliance rate with Children’s Oncology
Group-recommended guidelines in cancer-center-based facilities compared to primary care
or community-based facilities [46]. A third study found no significant differences in CCS
knowledge regarding their cancer diagnosis or potential risk for future health problems
among those who attended specialized survivorship clinics when compared to those seen in a
non-specialized clinic [45].
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Discussion

This scoping review documents proposed and evaluated strategies to overcome barriers and
disparities in survivorship care among CCS. Sixteen organizations acknowledged disparities
but specific recommendations regarding how to alleviate barriers experienced by CCS are
limited. Only 27 published studies empirically evaluated interventions to reduce barriers and
disparities to pediatric survivorship care. Studies predominantly focus on addressing barriers
at the patient level, most frequently evaluating education-based interventions, followed by
access to care and empowerment interventions.

Survivorship care is impacted by various social determinants of health and interplays
between barriers at the patient, family, provider, health system, and payer levels. While
many social determinants of health can directly impact access to and successful receipt of
care, our understanding of why racial and/or ethnic minorities face disparities is unclear and
highly complex. As a result, diverse samples of survivors, including those with adequate
representation of racial and ethnic minorities, are needed to gain more insight into barriers
experienced by populations that experience health disparities and support should be aimed
at funding creative ways to overcome these barriers, given the fragmented nature of the

US healthcare system. We identified only one study was designed to specifically address
disparities in survivorship care rather than aiming to reducing barriers to care [48]. Notably,
among the studies that were predominantly non-white, the outcomes of interest improved;
therefore, even though not all studies were specifically designed to reduce barriers to care,
they may help mitigate barriers for diverse populations [32, 37, 48]. No studies assessed
strategies addressing healthcare system or payer levels, despite these being key barriers.

Parents, families, caregivers, and local community members are vital for survivors.

However, little is known about their roles longer term. Providers were only cited as

the primary target of an intervention when coupled with a patient-targeted intervention;
therefore, the impact of community-, family-, and peer-support merits further examination to
identify facilitators of care and interventions to foster these protective relationships.

Most current studies that address barriers do so at the patient level. But, multiple levels
exist, in which barriers inherently affect certain subgroups of survivors, including barriers
at the provider, healthcare system, and payer levels, in addition to interventions targeting
the caregivers, family members, and local environment. Insurance and reimbursement
constraints serve as barriers at many levels. Federal subsidies could incentivize payers and
health systems to provide guideline-concordant survivorship care targeting disparate CCS
subgroups to engage these populations in the health system. These proposed interventions
would require different comparator groups dependent on the level of intervention, such as
(1) those receiving or delivering usual care for interventions at the patient or provider level,
(2) contrasting healthcare delivery systems for interventions at the healthcare delivery level,
and (3) insurance providers that may provide varying levels of coverage and reimbursement
for interventions at the payer level.

It is unclear whether enhanced survivorship care mitigates or prevents the incidence or
severity of late effects, and as a result, alternative models merit examination (e.g., improving
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the precision of risk-based modeling using big data to understand the impact of survivorship
care provided through PCPs or telemedicine). Studies currently underway may provide some
guidance, including a study explicitly evaluating the National Academies recommendation
of using a survivorship care plan to improve cardiovascular outcomes among CCS [57].
Finally, an economics-based approach with representative, actual cost data from various
levels would help to truly understand costs and benefits, including the patient, family,
provider, health system, and payer perspectives.

This scoping review provides insight into both proposed and evaluated strategies to alleviate
or overcome disparities and barriers in survivorship care among CCS; however, there are
some notable limitations. We restricted the review to English-language publications which
may have missed studies published in other languages. Furthermore, this scoping review
explored existing research literature and showed a small evidence base to date. When

the field has matured, a systematic review should incorporate risk of bias and provide

effect estimates for evaluated strategies, in particular comparative effectiveness of competing
strategies.

Conclusion

This scoping review highlights the strengths and limitations of the literature surrounding
proposed and evaluated strategies to alleviate disparities and reduce barriers to pediatric
cancer survivorship care. Given the growing number of CCS, the lifelong impact of cancer,
and the growing aging population, careful attention should be paid to how studies are
designed to examine the effectiveness of interventions on reducing barriers and eliminating
disparities among CCS.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Proposed strategies to alleviate disparities and barriers to pediatric cancer survivorship care

Organization Country
Year of publication

Type
Title
Description

International Society of Paediatric ~ Multiple

Oncology (SIOP) countries
1996 [11]
National Academies of Sciences, USA

Engineering, and Medicine:
National Cancer Policy Board

2003 [12]

International Society of Paediatric ~ Multiple
Oncology countries

2004 [13]

UK Children’s Cancer Study UK
Group Late Effects Group

2005 [14]

UK Children’s Cancer Study UK
Group Late Effects Group

2006 [15]

Children’s Oncology Group USA
Nursing Discipline

2007 [23]

American Academy of Pediatrics USA
2009 [21]

Late Effects Taskforce of the Netherlands
Dutch Childhood Oncology Group

2010 [16]

Scottish Intercollegiate Guidelines UK
Network

2013 [17]

American Academy of Pediatrics USA

Clinical practice guideline

SIOP Working Committee on Psychosocial Issues in Pediatric Oncology: Guidelines
for Care of Long-Term Survivors

Establish a specialty clinic oriented to the preventive medical and psychosocial care of
long-term survivors which includes public education and advocacy.

Policy statement

Childhood Cancer Survivorship: Improving Care and Quality of Life

Comprehensive policy agenda that links improved healthcare delivery, investments in
education and training, and expanded research to improve the long-term outlook for
survivors of childhood cancer.

Meeting summaries and recommendations

Symposium on Long-Term Follow-up Guidelines
Four models of survivorship care were endorsed with strengths and limitations noted.

Clinical practice guideline

Therapy Based Long Term Follow Up: Practice Statement
Exposure-based clinical practice guidelines for pediatric cancer survivors.

Clinical practice guideline

Long-Term Follow-Up of People Who Have Survived Cancer During Childhood

Ideal survivorship strategy captures the largest number of long-term survivors by
ensuring that appropriate clinical and psychosocial care, health education, and health
promotion are all delivered in an appropriate manner at an appropriate location, while
taking advantage of important research opportunities that will benefit future generations
of survivors.

Meeting summaries and recommendations

Establishing and Enhancing Services for Childhood Cancer Survivors: Long-Term
Follow-Up Program Resource Guide

Healthcare organizations and providers should deliver care and alleviate barriers to
survivorship care for pediatric survivors.

Clinical practice guideline
Long-Term Follow-Up Care for Pediatric Cancer Survivors

Follow-up care for pediatric cancer survivors concerning detecting serious late effects
and promoting healthy lifestyles.

Clinical practice guideline

Guidelines for Follow-Up after Childhood Cancer More Than 5 Years After Diagnosis
Exposure-based clinical practice guidelines for pediatric cancer survivors.

Clinical practice guideline

Long Term Follow Up of Survivors of Childhood Cancer
Exposure- and risk-based clinical practice guidelines for pediatric cancer survivors.

Policy statement
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Organization Country Type

Year of publication Title
Description

2014 [24] Standards for Pediatric Cancer Centers
Strategies for helping survivors transition to primary care with emphasis on pediatric
cancer centers.

Working Group on Adolescents, Germany Meeting summaries and recommendations

Young Adults, and Transition

2017 [25] Building a National Framework for Adolescent and Young Adult Hematology and
Oncology and Transition from Pediatric to Adult Care: Report of the Inaugural Meeting
of the Working Group of the German Society for Pediatric Oncology and Hematology
Establish a solid infrastructure for transition nationwide so that transition in care can
start during adolescence.

Children’s Oncology Group USA Clinical practice guideline

2018 [18] Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young
Adult Cancers
Exposure-based clinical practice guidelines for pediatric cancer survivors.

Cancer Leadership Council USA Policy statement

2019 [26] Improve the Delivery of Survivorship Care
Encouraged Congress to explore how to define and finance distinct episodes of
survivorship care and encouraged the Centers for Medicare and Medicaid Innovation to
carefully consider what to base payment for survivorship care on.

National Comprehensive Cancer USA Clinical practice guideline

Network

2020 [22] National Comprehensive Cancer Network Clinical Practice Guidelines in Oncology:
Survivorship
Clinical practice guidelines for cancer survivors, including focus on screening for
cardiovascular, psychosocial, and chronic pain late effects and receipt of immunizations
to prevent infections for pediatric survivors.

International Guideline Multiple Clinical practice guideline

Harmonization Group countries

2020 [20] Long-Term Follow-Up Guidelines
Surveillance recommendations regarding what surveillance modalities should be used,
at what frequency surveillance should be performed, and what interventions are
available if abnormalities are found.

Children’s Cancer Cause USA Policy statement

2020 [27-29]

Childhood Cancer Survivorship Proposal

Endorsed testing of a comprehensive new model of care and survivorship care

plan initiative (Child and Survivorship Transition Model), which uses local service
delivery and state payment for those covered by Medicaid, coupled with the
Children’s Oncology Group record — Summary of Cancer Treatment (Comprehensive)
and a survivorship care plan; endorsed improving access to survivorship care via
digital technology, improved data collection, and addressing barriers to clinical trial
participation for survivors.

J Cancer Surviv. Author manuscript; available in PMC 2022 June 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Mobley et al.

Page 16

Table 2

Research on interventions to alleviate disparities and barriers to pediatric cancer survivorship care

Survivor ship care domain

Number of studies
Identified
studies

Survivorship care plan

Model of care

Survivorship care service

Other

N=11

Bashore, 2016 [30]; Blaauwbroek, 2012 [31]; Casillas, 2019 [32]; Hudson, 2020 [33]; lyer, 2017 [34]; Kadan-
Lottick, 2018 [35]; Kunin-Batson, 2016 [36]; Landier, 2015 [37]; Oeffinger, 2011 [38]; Santacroce, 2010 [39];
Williamson, 2014 [40]

N=11

Bashore, 2016 [30]; Blaauwbroek, 2008 [41]; Costello, 2017 [42]; Ducassou, 2017 [43]; Eilertsen, 2004
[44]; Ford, 2013 [45]; Hudson, 2020 [33]; lyer, 2017 [34]; Kadan-Lottick, 2018 [35]; Reynolds, 2019 [46];
Williamson, 2014 [40]

N=9

Casillas, 2017 [47]; Casillas, 2019 [32]; Casillas, 2020 [48]; Costello, 2017 [42]; Devine, 2020 [49]; Oeffinger,
2019 [50]; Raj, 2018 [51]; Santacroce, 2010 [39]; Schwartz, 2019 [52]

N=6

Casillas, 2019 [32]; Crom, 2007 [53]; de Moor, 2011 [54]; lyer, 2017 [34]; Rose-Felker, 2019 [55]; Schwartz,
2018 [56]
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