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1 | INTRODUCTION
In the United States (U.S.), there are more than half a
million survivors of childhood cancer diagnosed before
21years of age." The 5-year overall survival rate for child-
hood cancer has improved significantly from the 1970s,
when it was about 58%-85% now.” This increase in survival
is attributed to improved treatment options for patients
with risk-stratification, including single and multimodal-
ity treatment with surgery, chemotherapy, radiation, im-
munotherapy, and/or stem cell transplantation, as well as
improvements in supportive care. Childhood cancer sur-
vivors (CCS) face many challenges regarding long-term
health outcomes due to their cancer diagnosis and treat-
ment (known as “late effects”). Late effects may range in
aquity and complexity, and frequently result in multimor-
bidity.® Late effects for CCS may manifest as cardiovascu-
lar disease, heart failure, decreased pulmonary function,
fertility challenges, hormonal changes, kidney failure, os-
teopenia, osteoporosis, neurocognitive deficits, secondary
malignancies, and other comorbidities.> As a result of these
late effects, CCS are at risk for adverse physical, psychoso-
cial, functional, and behavioral outcomes. Furthermore,
CCS experience inequities in their social, economic, and
health-related quality of life compared to their non-cancer
surviving peers.** These nonclinical inequities can lead to
disparities independently from biological factors.®

Put simply, health disparities are not just differences in
health—they are differences that are inequitable, unjust, or
unacceptable, according to the National Academies.” The
National Institute of Minority Health and Health Disparities
defines populations that experience disparities as people be-
longing to racial or ethnic minority groups, people with lower
socioeconomic status, those from underserved areas, or those
who identify as sexual or gender minorities.® Broadly, the
National Institutes of Health and National Cancer Institute
use the term disparities in legislation, operational and re-
search definitions, and in the strategic plan.”*!

Conclusions: We found strong empirical evidence of disparities in survivorship
care for CCS associated with race, ethnicity, and insurance status. Multiple other
disparate groups, such as those by employment, income, insurance type, educa-
tion, cancer diagnosis, age at diagnosis, time since diagnosis, cancer treatment,
geographic area, sex, and self-identified gender warrant further investigation.
Prospective, multilevel research is needed to examine the role of other patient
characteristics as potential disparities hindering adequate survivorship care in

cancer survivors, health equity, health services accessibility, healthcare disparities

Survivorship care is a clinical approach to support sur-
vivors using risk-based methods (e.g., due to treatment ex-
posure to potentially harmful therapies) of surveillance,
screening, management, and prevention of late effects, in
conjunction with coordination of care with both specialty
and primary care providers to improve the health and
well-being of cancer survivors." The Children’'s Oncology
Group (COG) recommends risk-based long-term fol-
low-up care for survivors of pediatric malignancies to
mitigate late effects, increase quality of life, and decrease
healthcare costs.'> However, the majority of CCS do not
receive recommended survivorship care, particularly
following the transition into adulthood, resulting in dis-
parities in survivorship care engagement among this pop-
ulation.! Despite the increasing awareness regarding the
importance of survivorship care, we lack understanding
of subgroups of CCS who experience disparities in survi-
vorship care engagement.

Thissystematic review fills the gaps described above and
builds on a larger project commissioned by the National
Cancer Institute through the Agency for Healthcare
Research and Quality's Evidence-based Practice Center
program to inform the research agenda following the im-
plementation of the U.S. Childhood Cancer Survivorship,
Treatment, Access, and Research (STAR) Act.!! The ob-
jective of this systematic review was to examine the em-
pirical evidence of disparities in the survivorship care of
CCS. The review was guided by the key question: What
are the disparities in survivorship care for childhood cancer
survivors?

2 | METHODS

We registered the systematic review in PROSPERO
(CRD42021227965) and followed a detailed review pro-
tocol."”” The work was supported by nine subject matter
experts with expertise in patient, family, and caregiver
perspective; clinical implications, patient care, and
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disparities research; health services research and access to
care for populations that experience disparities; and ad-
ministrative and payer perspectives. The key informants
reviewed the key question, our definition of disparities,
and possible sources of care disparities in CCS. This work
is part of a larger project on disparities and barriers to care
in CCS and interventions to support ccs.t

2.1 | Sources and searches

A librarian specializing in systematic reviews planned,
completed, and documented the search strategy shown
in Appendix S1. We searched the research databases
PubMed, CINAHL, and PsycINFO for published research
on survivorship care. We identified studies through two
search strategies: (1) we identified publications that fo-
cused on disparities directly (e.g., addressed disparities in
the title, abstract, or key word), and (2) we searched for
empirical research studies on CCS patients (i.e., which did
not address disparities in the title, abstract, or key word).
We reference-mined identified literature, and subject
matter experts provided additional input to confirm that
relevant studies were included.

2.2 | Screening and abstraction
Table A-1 in the Appendix S1 displays the framework
of PICOTSS (population, intervention, or independent
variables, comparison groups, outcomes, timing, study
setting, and study design, or other limiters). Study pop-
ulations eligible for inclusion were required to have at
least 50% CCS. We defined CCS as those diagnosed be-
fore age 21, who had received primary acute treatment
for any cancer, were currently in remission, and cur-
rently receiving or eligible to receive survivorship care
services, care plans, and/or models of follow-up care at
time of study. We conducted both the literature screen-
ing and data abstraction steps in a database designed
for systematic reviews using a web-based interface.
Literature reviewers first screened all identified cita-
tions, and those determined to be potentially relevant by
at least one reviewer were obtained and screened at the
full-text level. Citations that were excluded were later
screened with a machine learning algorithm to avoid
missing any potentially relevant citations. Two review-
ers screened full text publications independently with
the prespecified eligibility criteria (i.e., PICOTSS), and
we resolved any inconsistent decisions by group discus-
sion and consensus at a team meeting.

We used the definition of populations or groups that
experience health disparities endorsed by the National
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Institute of Minority Health and Health Disparities and
the National Academies: racial/ethnic minorities (includ-
ing those who are Black/African American, Hispanic/
Latino, American Indian/Alaska Native, Asian American,
Native Hawaiian, and other Pacific Islander); socioeco-
nomic status; underserved urban or rural areas; sexual
and gender minorities; and educational attainment.”® We
also used disparity categories suggested by key informants
as additional potential sources of disparities, such as em-
ployment, age at study, age at diagnosis, time since diag-
nosis, insurance status, cancer diagnosis (e.g., type, grade,
stage, relapse), and cancer treatment (e.g., type, intensity).
We included all studies that evaluated potential disparities
regardless of the result of the evaluation, meaning that we
included all studies reporting on the presence or the ab-
sence of disparities in care in studies that addressed pa-
tient characteristics potentially associated with disparities.

For abstraction of data from included studies, one re-
viewer abstracted applicable data and an experienced con-
tent expert checked the data for accuracy. We considered
all available publications relevant to a study (the included
participants define a study) and consolidated information
in the data abstraction form. This avoided counting the
same study multiple times and instead provided a com-
plete record of the results of the overarching, most perti-
nent data regarding disparities. In addition to abstracting
results on disparities, we also recorded the study design,
country of origin, study participant characteristics (i.e.,
cancer type, proportion of CCS compared to adult survi-
vors), and type of analysis and outcome(s) assessed. We
abstracted the results of assessments of potential dispari-
ties and documented reported effect size estimates, the di-
rection of effects, and the statistical significance of results,
documenting the presence or the absence of disparities
reported in the study.

2.3 | Critical appraisal and synthesis

To assess risk of bias in individual studies, we used the
Quality In Prognostic Studies (QUIPS) tool for prognos-
tic factor research addressing six domains: study partici-
pation, study attrition, prognostic factor measurement,
outcome measurement, study confounding, and statistical
analysis and reporting."” Comprehensive evidence and
risk of bias tables document the presence and absence of
disparities for each content category and report the risk of
bias for the included studies.

We documented findings across studies in a Summary of
Findings table. We assessed the quality of evidence (QOE)
across studies using the Grading of Recommendations
Assessment, Development and Evaluation (GRADE)
framework for prognostic research.'® In brief, although
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based exclusively on observational research designs, we
did not use low QOE as the starting point to avoid floor
effects and instead started at high and downgraded where
findings were exclusively based on retrospective rather
than prospective studies for study limitations. In addi-
tion, we downgraded for inconsistency of results across
studies, indirectness of outcome measures, imprecision of
estimates, and potential reporting bias. The quality could
be upgraded for large effects, exposure-response gradient,
and where plausible confounding would mask an associ-
ation. We differentiated high, moderate, low, and very low
evidence corresponding to the level of uncertainty associ-
ated with the summary evidence statement.

3 | RESULTS

We screened 7945 citations for relevance, we screened
2760 publications as full text against the prespecified eligi-
bility criteria, and we identified 22 studies (as reported in
61 individual publications) examining disparities in survi-
vorship care for CCS.'"% Figure 1 presents the PRISMA
flow diagram that visually depicts the number of studies
that were both included and excluded at each stage of the
review process and the reasons for exclusion.

3.1 | Study characteristics

The identified studies described CCS in the United States,
United Kingdom, Canada, Switzerland, and Netherlands.
The most frequently studied areas of potential disparities
(see Table 1) were cancer treatment (N=14), cancer diag-
nosis (N=13), biological sex (N=13), current age (N=13),

insurance status (N=11), age at diagnosis (N=10), and
race or ethnicity (N=38). Less frequently studied potential
disparity sources were geographic area (N=7), income
(N=6), insurance type (N=6), employment (N=5), and
education (N=2). Figure 2 depicts assessed disparity cat-
egories mapped to survivorship care disparities in the
included studies. Figure 3 displays the risk of bias in the
included studies. In the Appendix S1, Table A-2 provides
the evidence table for included studies and Table A-3 dis-
plays the risk of bias assessment. All studies had 100%
CCS in their evaluated sample.

3.2 | Results of syntheses

The summary of evidence and the resulting GRADE cate-
gory are documented in Table 1. The table is organized by
the disparity categories and documents the presence and
absence of disparities in all studies assessing the potential
disparity source.

3.2.1 | High quality of evidence

A total of 11 studies (1 prospective, 10 retrospective) as-
sessed potential disparities by insurance status (e.g., in-
sured or uninsured) among CCS,!72172426:2931.343638 ¢
those 11 studies, similar results were found across 9 studies,
such that, being uninsured was associated with a dispar-
ity in survivorship care (high QOE),!"-#!-2226:29.31.34.36.38 g5
example, a prospective study provided evidence that those
who were currently insured experienced a decrease in the
odds of difficulty obtaining care (OR 0.18; CI 0.12, 0.26)
compared to those who were uninsured, after adjusting

Records identified
through database
searches sources
N=7711 N =234

Additional records
identified through other

\/

Citations screened

Excluded citations,
not comparative study,

N =7,945

Full-text publications

not sy

ic review, or
not relevant to topic
N =5,185

Full-text articles excluded

assessed for eligibility
N =2,760

Background
N =215

Included studies
N =22 reported in
61 publications

N =2,484
Participants: N = 781
Intervention: N = 550

Comparator: N =9
Outcome: N = 665
Setting: N =6
Study design: N = 160
Not English:N = 13
Not on topic: N = 112
Duplicate: N =188

FIGURE 1 PRISMA flow diagram.
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FIGURE 2 Variables mapped to survivorship care disparities by quality of evidence and number of studies.
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for sex, age at survey, marriage status, employment status,
age at diagnosis, cancer diagnosis, and radiation therapy."’
In multivariable analysis adjusting for different variables
in retrospective observational studies, being insured led
to increased survivorship care engagement, with odds
ranging from 1.7 to 4.2.2%?%3"% Similarly, in multivariable
analysis of CCS who were uninsured, disparities in sur-
vivorship care engagement were demonstrated with odds
ranging from 0.04 to 0.28.* However, two studies found
contradicting results. In a subsequent publication of the
prospective study, CCS who were privately insured were
more likely to be nonattenders at survivorship clinics (OR
2.36; C11.98, 3.79) compared to CCS who were uninsured,
after adjusting for age, socioeconomic status, race, years

0123456738 910112131415161718 19202122

Number of studies

Low risk m Moderate, neutral, or unclear m High risk

from diagnosis, additional cancer event, means of travel,
distance from hospital, scheduled social work consulta-
tion, and type of clinic visit. 173 By contrast, in a retro-
spective study, use of a mental health professional was
less likely to be associated with private insurance coverage
upon univariable analysis, in comparison with CCS with
public insurance or who were uninsured (p=0.040).**

In total, nine observational studies (one prospective, eight
retrospective) assessed potential disparities in survivorship
care for CCS by race or ethnicity,'”!9222326:29313638 Acrogg
studies, we found high QOE for disparities in survivor-
ship care engagement for survivors of non-White race and
Hispanic ethnicity. Of the nine studies examining disparities
by race or ethnicity, we found seven studies'”'#2%>$26:2931
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that identified a disparity experienced by those of non-
White race or Hispanic ethnicity with estimates of lack of
engagement odds ranging from 0.47 to 0.79.2***! A pro-
spective study reported non-Whites were nearly two times
more likely to not attend survivorship clinic (OR 1.88; CI
1.19, 2.97) compared to Whites, after adjusting for age, so-
cioeconomic status, years from diagnosis, additional cancer
event, insurance status, means of travel, distance from hos-
pital, scheduled social work consultation, and type of clinic
visit."” Notably, there was no systematic association of race
or ethnicity with insurance type (private, public) although
the result was based on low QOE. However, one retrospec-
tive observational study found favorable outcomes among
CCS of non-White race and Hispanic ethnicity.** Publicly
insured Hispanic survivors were more likely to report a
cancer-related survivorship visit (OR 1.41; CI 1.12, 1.78)
and a cancer center visit (OR 1.88; CI 1.28, 2.77) compared
to privately insured Hispanic survivors, after adjusting for
age, sex, household income, highest level of educational at-
tainment, and Grade 3 or 4 chronic condition.>*! Hispanic
survivors were more likely to report a cancer center visit (fe-
males: OR 1.5; CI 1.1, 2.0; males: OR 1.7; CI 1.2, 2.3) in com-
parison with non-Hispanic White survivors, and Hispanic
males were more likely to report cancer-related medical visit
(OR 1.3; CI 1.0, 1.8) compared to non-Hispanic White male
survivors, after adjusting for age, cancer diagnosis, health
insurance, household income, and highest level of educa-
tional attainment.*"®!

3.2.2 | Moderate quality of evidence

A total of 13 studies (1 prospective, 12 retrospective) ex-
plored the effect of current age on potential disparities
among CCS.17’20’21’23’25’27_29’31_33’35’36 Of the 13 studies,
nine indicated that older age is associated with a disparity
in survivorship care and general care engagement (mod-
erate QOE) among C(CS.17:20:21.28.29.31,32.35.36 Ry example, a
prospective study reported that the odds of difficulty ob-
taining care increased 3% (OR 1.03; CI 1.00, 1.06) for every
year of age at survey, after adjusting for sex, marital status,
employment, age at diagnosis, cancer diagnosis, and ra-
diation therapy exposure.'”

Across five studies (one prospective, four retrospec-
tive), being unemployed was not systematically associ-
ated with a disparity in survivorship care engagement and
there were mixed results for other care outcomes (mod-
erate QOE) among CCS.1 721252831 Oyerall, three of the
five studies found no association between employment
and disparities in survivorship care engagement among
CCS.2*>?% However, a prospective study found a signif-
icant association, in which CSS who were currently em-
ployed experienced a decrease in the odds of difficulty

obtaining care (OR 0.52; CI 0.36, 0.75) compared to CCS
who were unemployed, after adjusting for sex, marital sta-
tus, age at survey, age at diagnosis, cancer diagnosis, and
radiation therapy exposure.'’

3.2.3 | Low quality of evidence

Overall, 14 studies (1 prospective, 13 retrospective) evalu-
ated potential disparities by cancer treatment (by type or
intensity) among CCS,'"!9-21:2325-28.30-33,36.38 5 crogs these
studies, there was evidence that survivors who received
less intense treatment (e.g., guided by the Intensity of
Treatment Rating Scale’) or single modality regimens
were less likely to be engaged in survivorship care and
general care®?»*2%303L38, however, some conflicting
evidence was identified, in which four studies did not
find an association with treatment type or intensity (low
QOE)‘17,27,33,36

In total, 14 studies (1 prospective, 13 retrospective) re-
ported on potential disparities by biologic sex, six of which
reported that male sex was associated with lower survivor-
ship engagement (compared to female sex)'®*!272%30-33,
however, six studies showed no association?%2>28:31:36-38 o
a conflicting direction of effects!” (low QOE). For exam-
ple, a prospective study found that the odds of experienc-
ing difficulty obtaining care in the prior year decreased for
males (OR 0.59; CI 0.41, 0.85) compared to females, after
adjusting for age at survey, marital status, employment
status, age at diagnosis, cancer diagnosis, and radiation
therapy exposure.'’

A total of 13 studies (1 prospective, 12 retrospective)
evaluated potential disparities by cancer type, grade,
or stage at diagnosis, and relapse status among CCS
17:19.22,23,26-28,30-33,36.38 A orogg studies, no clear pattern for
these disparities was found. In accordance with one pro-
spective study, cancer diagnosis (e.g., hematologic malig-
nancies compared to solid tumors) may be associated with
disparities, but the exact pattern remains unclear (low
QOE).™

Eleven studies (1 prospective, 10 retrospective) addressed
potential disparities in survivorship care engagement as-
sociated with age at diagnosis among CCS,'7-2028-323438
The evidence primarily indicated that older age at diagno-
sis is associated with a disparity both in survivorship care
and general care engagement among CCS, as reported in 6
studies, 2628323437 However, some inconsistent results were
found in six studies (low QOE).}7:#7:30:32:37.38

Overall, seven studies (1 prospective, 6 retrospective) ex-
plored the effect of geographic area on potential disparities
among CCS.17:1923:27:303138 gome evidence of an association
between being from an underserved or rural area and ex-
periencing a disparity in survivorship care engagement was
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reported in four studies'**%3!: however, conflicting evi-
dence where other three studies indicated no association or
a positive association exists (low QOE).!”*"%

Only six retrospective studies assessed potential dis-
parities in survivorship care engagement by insurance
type (low QOE).2*3#4293136 There was some indication of
disparities by insurance type identified in all six studies,
but there was no systematic association with disparities in
survivorship care engagement among CCS. For example,
two studies identified a benefit for CCS who were publicly
insured®**!; while, two other studies identified disparities
for those who were publicly insured®*~® and two remain-
ing studies identified disparities for those who were pub-
licly insured or uninsured (all in comparison with those
who were privately insured).?**

Only three retrospective studies evaluated time since
diagnosis. Of those, two studies indicated that CCS farther
from diagnosis were less likely to receive survivorship care
and had lower general care engagement (low QOE) than
more recently diagnosed CCS.?”*° However, two studies
showed no association and conflicting results.***’

Only two retrospective studies assessed disparities as-
sociated with educational attainment.”®**' One study in-
dicated that lower levels of educational attainment are
associated with a disparity in survivorship care engage-
ment among CCS,” while another study did not find sig-
nificant results (low QOE).*

Six retrospective studies assessed potential disparities
by income. 202527303138 owever, conflicting results were
found, with three studies finding a positive association
with income,”?**! one study finding less adherence to
higher cost procedures,” and three studies finding no as-
sociation or conflicting results.””*"*® Across the available
research it, remained unclear whether income was asso-
ciated with disparities in survivorship care engagement
among CCS (very low QOE).

No included studies that assessed survivorship care
disparities examined those by self-identified gender (in-
sufficient evidence).

4 | DISCUSSION
In this systematic review, we identified strong evidence of
disparities associated with race, ethnicity, and insurance
status and moderate evidence for employment status and
current age. The review documents the current state of the
disparities literature for CCS and opportunities for inter-
ventions to reduce disparities at multiple levels, and areas
for future investigation.

There was high QOE of survivorship care disparities
among CCS despite contemporary policy changes designed
to propel the health care system toward achieving health
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equity (e.g., the US Patient Protection and Affordable Care
Act's Medicaid expansion).”’”> Among CCS, disparities in
survivorship care engagement are particularly impactful
for CCS who are people of color or who are uninsured."’
19,21-24,26,29,31,34.3638 There was high QoE for race, ethnic-
ity, and insurance status, indicating that CCS who were of
non-White race, Hispanic ethnicity, or uninsured are less
likely to engage in survivorship care.!”-!72426-29:31,34.36.38
However, it is worth noting that existing studies adjust for
different covariates, hence it is difficult to estimate effect
size. Nevertheless, these results support future studies
to further “unpack” potential underlying factors. For in-
stance, to counteract these disparities, providers could tar-
get survivors who may experience insurance instability or
churn in coverage (e.g., those covered by Medicaid as chil-
dren) to ensure survivors and their caregivers understand
the importance of continuous engagement in survivor-
ship care and potential resources for where they can seek
survivorship services when they lack insurance coverage
or experience instability in insurance. Additionally, if in-
network survivorship care is not an option locally for a
survivor, a primary care provider could provide the needed
survivorship care in some cases, as clinically appropriate,
with a comprehensive survivorship care plan and close
communication with a survivorship care provider.

This review explored a variety of disparities in su-
vivorship care for CCS, but in most cases, the existing
research base remains limited and shows conflicting
results, which hinders our ability to make concluding
statements for specific survivorship care disparities. For
instance, although a substantial amount of research
examined cancer treatment, type of cancer diagnosis,
sex, age at diagonosis, and geographic area, the QOE
is low. Disparities by income have also been examined
in a small number of studies; however, the QOE is
very low as it is unclear whether income is associated
with disparities across studies. Even fewer studies have
examined time since diagnosis, insurance type, and
educational attainment, contributing to a low QOE as-
sessment. There was insufficient evidence of disparities
by gender because we did not identify studies that re-
ported on self-identified gender (rather than biological
sex). Taken together, these results underscore the gaps
in the field that need to be addressed. Coordinated ef-
forts to study survivorship care disparities among CCS
have been implemented through the Childhood Cancer
Star Act and other policy changes.”® Future investiga-
tions should use prospective, multilevel study designs
across independent research groups and study cohorts
to understand drivers of disparities and to inform strong
evidence-based conclusions.

The review has several strengths and limitations.
We reviewed a large quantity of empirical literature to
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identify relevant studies for this review. Our broad search
was designed to identify studies that have evaluated po-
tential disparities, regardless of the result of the evalua-
tion, in order to objectively document the presence and
the absence of disparities. This comprehensive review
is nonetheless limited by the small number of studies
that have empirically assessed disparities among CCS,
our reliance on the methodological rigor of identified
studies to detect and report disparities, and the restric-
tion to studies reported in English. Furthermore, the
vast majority of included studies are quantitative in na-
ture. Qualitative or mixed methods studies would allow
for more context about the intersectionality of identifies
that contribute to or experience disparities. Future re-
search should specifically prioritize exploring potential
disparities among CCS to improve our understanding of
health inequities and to inform how the diversity of CCS
should best be supported.

5 | CONCLUSION

Across identified empirical research, we found high QOE
that non-White race or Hispanic ethnicity and lack of
insurance are associated with disparities in survivorship
care among CCS. Nonetheless, multiple other variables,
such as employment, income, insurance type, education,
cancer diagnosis, age at diagnosis, time since diagnosis,
cancer treatment, geographic area, sex, and self-identified
gender, have been suggested in individual studies and re-
ported effects warrant further investigation. Furthermore,
CCS face many complex and multifactorial challenges, in-
cluding those that interplay with social determinants of
health, such as socioeconomic hardship (e.g., changes in
income, increasing out-of-pocket medical expenses, rising
debt), decreased educational attainment, detrimental em-
ployment factors (e.g., being unemployed, lack of benefits,
limited or no paid time off and/or sick leave), inadequate
insurance coverage (e.g., being under or uninsured, bar-
riers due to type of insurance, transitions or changes in
insurance coverage), and being from an underserved or
minority group (e.g., racial or ethnic minorities, urban,
rural, nonmetropolitan regions). These factors may lead
to barriers to care, and exacerbate disparities, or, could
independently act as disparate groups. Future prospec-
tive research is needed to fully understand the myriad of
disparities faced by CCS, particularly using a multilevel
approach, to understand how we may design studies to in-
tervene to counteract these disparities.
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