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Abstract

Purpose Pediatric healthcare systems must support childhood cancer survivors to optimize their transition to adult care. This
study aimed to assess the state of healthcare transition services provided by Children’s Oncology Group (COG) institutions.
Methods A 190-question online survey was distributed to 209 COG institutions to assess survivor services, including tran-
sition practices, barriers, and implementation of services aligned with the six core elements of Health Care Transition 2.0
from the US Center for Health Care Transition Improvement.

Results Representatives from 137 COG sites reported on institutional transition practices. Two-thirds (66.4%) of site dis-
charge survivors to another institution for cancer-related follow-up care in adulthood. Transfer to primary care (33.6%) was
a commonly reported model of care for young adult-aged survivors. Site transfer at < 18 years (8.0%), < 21 years (13.1%),
< 25 years (7.3%), > 26 years (12.4%), or when survivors are "ready" (25.5%). Few institutions reported offering services
aligned with the structured transition process from the six core elements (Median = 1, Mean = 1.56, SD = 1.54, range: 0-5).
The most prevalent barriers to transitioning survivors to adult care were perceived lack of late-effects knowledge among
clinicians (39.6%) and perceived lack of survivor desire to transfer care (31.9%).

Conclusions Most COG institutions transfer adult-aged survivors of childhood cancer elsewhere for survivor care, yet few
programs report delivering recognized standards for quality healthcare transition programming to support survivors.
Implications for Cancer Survivors Development of best practices for survivor transition is needed to help promote increased
early detection and treatment of late effects among adult survivors of childhood cancer.
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Introduction

< Jordan Gilleland Marchak ) ) )
jgillel@emory.edu Approximately 85% of children and adolescents diagnosed

with cancer will become long-term survivors [1], leading
to a growing survivor population with unique healthcare
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continuous, risk-based survivor care across the lifespan to
monitor for late effects of their previous cancer treatments
[4, 5]. Facilitating healthcare transition and eventual transfer
of risk-based survivor care from pediatric to adult settings
is critical to the long-term health of childhood cancer sur-
vivors, since their morbidity and mortality risks increase
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Healthcare transition has been conceptualized as a pro-
cess leading to an event: the process necessitates gradual,
planned movement toward an adult-centered model for
healthcare (i.e., transition), while the event occurs when
the patient transfers from a pediatric to an adult health-
care team (i.e., transfer) [7, 8]. Historical healthcare tran-
sition practices in pediatric oncology have been insuffi-
cient, given that fewer than half of adult-aged survivors
of childhood cancer remain actively engaged in survivor
care [9-11]. Research on patient- and provider-reported
barriers to healthcare transition for pediatric cancer sur-
vivors has become more abundant [10, 12-19], yet data
characterizing available transition support services for sur-
vivors remain inadequate [12, 16]. In a systematic review
of global transition practices, Otth et al. (2020) identified
only three studies describing detailed transition processes
for adult survivors of childhood cancer in the USA or
Canada. Future efforts to improve access and engagement
in risk-based care among adult-aged survivors of child-
hood cancer must be informed by the gaps and barriers to
healthcare transition services offered by pediatric oncol-
ogy institutions.

To improve organizational healthcare transition practices,
the US Center for Health Care Transition (Got Transition®;
https://www.gottransition.org/) developed and dissemi-
nated six core elements of Health Care Transition [20, 21].
These six core elements offer a framework for clinicians and
institutions to provide a structured transition process with
patients and their caregivers, beginning early in adolescence
and continuing into young adulthood. The six core elements
include guidance on transition and care policy development
and dissemination (Core Element 1), establishing criteria
and processes for tracking and monitoring transition-aged
youth (Core Element 2), conducting regular transition readi-
ness assessments (Core Element 3), the steps involved in
transition planning (Core Element 4) and transfer of care
(Core Element 5), and confirming transfer completion (Core
Element 6). The six core elements of Health Care Transition
have been endorsed by the American Academy of Pediatrics
(AAP), American Academy of Family Physicians (AAFP),
and the American College of Physicians (ACP) [20] and
incorporated into consensus statements on managing the
transition to adult-centered healthcare for youth with a wide
variety of special healthcare needs [22-25]. For youth with
healthcare needs, these types of structured healthcare transi-
tion practices have been shown to result in improvements in
adherence to care and adult ambulatory visits, satisfaction
with care, and quality of life, while also reducing barriers to
care and decreasing the time between last pediatric and first
adult visits [26, 27]. Improvements in these health outcomes
are critically needed among adult survivors of childhood
cancer [9-11]; thus, the six core elements are relevant to
pediatric survivor care delivery.

The goals of this study were to (1) describe the state of
healthcare transition services provided by COG institutions,
(2) evaluate pediatric oncology service alignment with the
six core elements of Health Care Transition, and (3) reas-
sess perceived barriers to transferring survivors to adult
long-term follow-up care previously studied in a 2007 COG
survey [13].

Methods

We conducted a cross-sectional survey to assess survivor-
ship services offered by COG institutions [28], including
healthcare transition supports. An online survey was made
available from October 26, 2017 to February 23, 2018, on
SurveyMonkey. Emory University’s Institutional Review
Board (IRB) determined the study to be exempt from IRB
review.

Sample and procedures

Potential respondents were COG Principal Investigators
(PIs) or the institutional contact in the COG Late Effects
Directory of Services at existing member institutions (n =
209). COG leadership sent an introductory email and sur-
vey instructions to one individual per institution. Follow-
ing the introductory email, Emory University researchers
emailed a link to complete the online survey. Two additional
email notifications were sent at 2-week intervals. Any non-
responding institutions were then approached personally by
members of the COG Outcomes and Survivorship, Adoles-
cent and Young Adult, and Nursing committees and invited
to participate.

Measures

The current analysis is derived from a subset of a 190-item
online survey assessing cancer survivorship practices, ser-
vices, and care delivery at COG institutions [28]. In follow-
up to a 2007 survey of COG survivorship practices [13],
respondents were asked to report institutional characteristics,
including institution type, size, upper age limits for newly
diagnosed patients, institutional policies on age at transfer,
and models of care for adult survivors of childhood cancer.

If respondents reported their institution transferred
patients out for long-term follow-up care in adulthood
(e.g., their institution transferred patients at a certain age
or transferred survivors "when they are ready"), they were
asked to complete nine items related to healthcare transi-
tion programming. These items included identifying (1)
the top two most difficult barriers to transitioning survi-
vors to adult care providers for cancer-related care, (2) care
team members involved in introducing and coordinating
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transition, (3) when in the cancer trajectory sites typically
introduce the concept of transition, and (4) if sites had
implemented transition programming (6 items) aligned
with the six core elements of Health Care Transition 2.0
from the US Center for Health Care Transition Improve-
ment [14]. If respondents reported their patients are “seen
indefinitely and not transferred elsewhere,” they were not
asked any further questions about institutional healthcare
transition supports. All respondents were allowed to omit
responses to individual questions at their discretion.

Data analysis

Frequencies were used to summarize institutional char-
acteristics, healthcare transition practices, and barriers
to transition. Institutions were dichotomized based on
whether or not they transferred patients out for long-term
follow-up care in adulthood. Institutions reporting their
patients are “seen indefinitely and not transferred else-
where” on the institutional policies on age at transfer ques-
tion were categorized as not transferring patients. Institu-
tions transferring patients at a certain age (i.e., age 18,
21, 25, 26, or older) or transferring “when they are ready”
without age-based limitations were categorized as trans-
ferring patients.

Associations between institutional characteristics (e.g.,
type and size) and transfer of young adult patients were
determined using chi-square tests. The total number of US
Center for Health Care Transition Improvement Core Ele-
ments offered at each COG institution was summed, and
descriptive statistics were used to characterize healthcare
transition services. One-way ANOVAs and Tukey’s HSD
post hoc tests were performed to compare differences
between institutions on the number of healthcare transition
services provided. Kruskal-Wallis tests were also performed
to confirm parametric results due to the distribution of the
number of healthcare transition services provided. Non-par-
ametric post hoc tests were adjusted by the Bonferroni cor-
rection for multiple tests. All analyses were conducted using
SPSS Statistics, Version 27.0 (IBM Corp, Armonk, NY),
with p-values < 0.05 considered statistically significant.

Results

Representatives from 153 of the 209 invited COG institu-
tions responded to the parent survey (73.2% response rate).
Of these, 137 institutions (89.5%) completed survey items
about their healthcare transition practices and were included
in these analyses. Institution characteristics are outlined in
Table 1.
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Transfer of survivors and models of care

Two-thirds of institutions (91/137) transfer survivors out of
their pediatric programs to receive adult-focused cancer sur-
vivorship care (Table 1). These transfers often occur following
age-based institutional policies at COG sites beginning at <
18 years (8.0%), < 21 years (13.1%), < 25 years (7.3%), or >
26 years (12.4%). In comparison, 25.5% of institutions do not
have age limitations related to transition and transfer survivors
“when they are ready.” There was a significant relationship
between institution type and requirements to transfer young
adult patients for survivor care, with freestanding children’s
hospitals being more likely to transfer (81.4%), compared to
other institution types (59.6%; p = .012, Cramer’s V = 0.21).
The percentage of institutions requiring transfer of care did
not differ by program size (p = .084).

Continuation of care at the pediatric center/treating insti-
tution (33.6%) and transfer to primary care (33.6%) were
equally common models of long-term follow-up care for
young adult survivors of childhood cancer (Table 1). Some
sites (13.9%) reported transferring to adult oncology or
adult cancer survivor programs, while few (5.1%) reported
typically transferring patients to specialty clinics for young
adult-aged survivors of childhood cancer.

Introduction of healthcare transition and barriers
to transitioning survivors

Among the ninety-one institutions transferring survivors
for adult long-term follow-up care (Table 2), the concept
of transition is often introduced to patients during pediat-
ric survivorship care (89.0%) and less frequently at earlier
points during the cancer trajectory (e.g., diagnosis, during
treatment, and end of treatment). The multidisciplinary staff
typically involved in introducing survivors to the concept of
transition most frequently include survivorship care providers.
The top three barriers to transitioning survivors to adult care
reported by institutions included (1) perceived “lack of late-
effects knowledge among clinicians survivors are transferred
t0” (39.6%), (2) perceived “lack of survivor desire to leave
comfort of treating institution or oncologist” (31.9%), and (3)
perceived “lack of survivor access to primary care provider
for reasons other than insurance such as geography” (26.4%).

Alignment with the six core elements of health care
transition

In regard to the US Center for Health Care Transition Improve-
ment six core elements, only a minority of institutions reported
having an established process to match and communicate with
survivors’ adult providers (44.4%), incorporating transition read-
iness assessment into clinical practice (33.3%), having a patient
navigator or care coordinator to facilitate transition (28.6%),
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Tab.le 1 Characteristics of Institution characteristics N (%)
Children’s Oncology Group
(COQG) institutions reporting on Type of institution
healt.hcare transition services for Children's Hospital in Close Proximity to Adult Institution 33 (24.4%)
survivors (n = 137)
Children's Center Within Adult Hospital 53 (39.3%)
Freestanding Children's Hospital 43 (31.9%)
Community Hospital/Clinic 6 (4.5%)
Missing 2 (1.5%)
Institution size
< 30 new oncology diagnoses per year 19 (13.9%)
31-60 new oncology diagnoses per year 34 (24.8%)
61-90 new oncology diagnoses per year 30 (21.9%)
91-150 new oncology diagnoses per year 19 (13.9%)
>150 new oncology diagnoses per year 27 (19.7%)
Upper age limit for newly diagnosed patients to begin treatment
18 years 19 (13.9%)
>18 - 21 years 50 (36.5%)
>21 - 29 years 49 (35.8%)
30+ years 12 (8.8%)
Other 6 (4.4%)
Missing 1 (0.7%)
Age survivors are transferred out of pediatric center/treating institution
Patients are seen indefinitely and not transferred elsewhere 46 (33.6%)
No age limitation, survivors transitioned when they are ready 35 (25.5%)
Transfer at age 18 11 (8.0%)
Transfer at age 21 18 (13.1%)
Transfer at age 25 10 (7.3%)
Transfer at age 26 or older 17 (12.4%)
Models of survivorship care for young adult survivors of childhood cancer
Patients continue to be seen indefinitely at pediatric center/treating institution and are not 46 (33.6%)
transferred elsewhere
Transfer to adult oncology or adult survivorship program 19 (13.9%)
Transfer to primary care provider 46 (33.6%)
Transfer to specialty clinic for adult survivors of childhood cancer 7(5.1%)
Different adult care options provided based on health risks and/or survivor preference 7(5.1%)
No specific model of transfer to adult-based care 9 (6.6%)
Missing 3(2.2%)

having a written transition policy (24.2%), utilizing a transition
readiness assessment tool (17.6%), and systematically obtaining
feedback from young adults about the transition process (8.8%;
Table 2). On average, institutions reported offering only one
service aligned with any of the six core elements (Median = 1,
M =1.56, SD = 1.54), and no institution offered all six services
(range: 0-5; Fig. 1).

Associations with the six core elements of Health
Care Transition

There were differences in the number of healthcare transition
services offered based on institution type (p = .002, n* = .16).

Children’s centers within adult hospitals offered fewer health-
care transition services (M = 0.82, SD = 1.25) than freestand-
ing children’s hospitals (M = 1.94, SD = 1.55; p = .016), or
children’s hospitals in close proximity to adult institutions (M
=2.19, SD = 1.63; p = .008). There was also a difference in
the number of transition services offered based on institution
size (p = .019, > = .13). The smallest programs (< 30 new
oncology diagnoses per year) offered fewer transition services
(M = 0.54, SD = 0.88) than midsize programs with 61-90
new oncology diagnoses per year (M = 2.11, SD =1.88; p =
.034) or large programs with > 150 new oncology diagnoses
per year (M = 2.04, SD = 1.57; p = .032). Non-parametric
tests yielded qualitatively equivalent findings for differences
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Table 2 Healthcare transition practices and barriers among Children’s Oncology Group (COG) institutions with requirements to transfer survivors

for adult long-term follow-up care (n = 91)

Healthcare transition programming

Timing of introducing survivors to the concept of transition to adult care*

Transition is consistently introduced at diagnosis
Transition is consistently introduced during treatment
Transition is consistently introduced at end of treatment

Transition is consistently introduced in survivorship program

N (%)

1(1.1%)
5(5.5%)
19 (20.9%)
81 (89.0%)

Staff involved in introducing survivors to the concept of transition to adult care*®

Survivorship Physician

Survivorship Advanced Practice Provider
Survivorship Social Worker

Survivorship Nurse Coordinator
Survivorship Psychologist

Non-survivorship team member

64 (70.3%)
51 (56.0%)
23 (25.3%)
20 (22.0%)
5(5.5%)

11 (12.1%)

US Center for Health Care Transition Improvement core elements offered at institution*

Program has written transition policy/statement

Program has adopted a transition readiness tool for use

Program has incorporated transition readiness assessment into clinical practice

Program has a navigator/care coordinator to facilitate transition

Program has established process to match and communicate with survivors' selected adult care providers

Program systematically obtains feedback from young adult survivors about the transition process

Barriers to transitioning survivors to adult care '

Lack of late-effects knowledge among clinicians survivors are transferred to
Lack of survivor desire to leave comfort of treating institution/oncologist
Lack of survivor access to primary care provider for reasons other than insurance such as geography

Survivors’ lack of healthcare insurance or insurance limitations

Survivor knowledge deficit about importance of maintaining long-term follow-up care in adulthood
Conflict between COG recommendations for risk-based follow-up and adult health care provider recommendations

Lack of oncology provider desire to "let go" of survivors
Program does not have any barriers

22 (24.2%)
16 (17.6%)
30 (33.0%)
26 (28.6%)
40 (44.0%)
8 (8.8%)

36 (39.6%)
29 (31.9%)
24 (26.4%)
23 (25.3%)
19 (20.9%)
10 (11.0%)
10 (11.0%)
9 (9.9%)

*Respondents instructed to check all that apply; TRespondents instructed to choose top 2 barriers

in the number of healthcare transition services offered based
on institution type and size.

Discussion

The National Academy of Medicine and COG recom-
mend continued survivor care throughout adulthood
because morbidity and mortality risks increase over time
for long-term survivors of childhood cancer [2-6]. Our
results show that most COG institutions eventually transfer
survivors of childhood cancer to another institution for
cancer-related follow-up care during adulthood. Success-
ful healthcare transition of adult-aged survivors of child-
hood cancer is critical for continued risk-based screen-
ing and early detection of late effects in adulthood [3],
yet our study found that very few survivorship programs
deliver comprehensive transition programming. In this first
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national survey of delivery of the six core elements of
Health Care Transition 2.0 in pediatric oncology, no COG
institutions reported offering healthcare transition services
in complete alignment with recommendations from the US
Center for Health Care Transition Improvement [21]. As in
earlier studies of pediatric cancer survivorship programs
[12, 13], our survey confirmed that institutions continue
to vary in the age at which they transfer care and the type
of healthcare model used to deliver survivor care to adult-
aged survivors. Taken together, these results suggest there
is no standard of care for transitional survivorship care
across COG institutions and the development of best prac-
tices is needed to guide transition program development
for childhood cancer survivors.

Within our sample of COG institutions that transferred
adult-aged survivors, the most common model of survivor-
ship care for young adult survivors of childhood cancer
was transfer to primary care providers (PCPs). Previous
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Fig. 1 Number of US Center for
Health Care transition Improve-
ment core elements provided

at Children’s Oncology Group
institutions (N = 91)

n=29 (32%)

n=25 (28%)

None One

n=13 (14%)
n=10 (11%) n=9 (10%)
n=5 (5%)
-
Two Three Four Five

Number of US Center for Health Care Transition Improvement Core Elements
provided at Children's Oncology Group Institutions (N=91)

studies have found that 73% of PCPs lack knowledge or
training in survivorship care [29], and only 25-37% report
being comfortable caring for survivors of childhood cancer
[30]. Respondents to the current and 2007 survey [13] of
COG survivorship practices endorsed “lack of late-effects
knowledge among clinician survivors are transferred to "as
the most frequent barrier to transitioning survivors to adult
care.” These findings are consistent with barriers related to
the lack of adult providers with survivor expertise/knowl-
edge frequently reported by pediatric oncologists [14]
and survivorship providers [12]. Correspondingly, young
adult survivors of childhood cancer have reported they
perceive that their PCPs lack sufficient cancer knowledge
and encounter difficulty finding good/regular PCPs [31].
In efforts to bridge these gaps, recent recommendations
from the American Academy of Pediatrics (AAP) encour-
age PCPs to incorporate the COG Long-Term Follow-Up
Guidelines [4] into their practice to deliver evidence-based
surveillance to survivors [32]. These guidelines also rec-
ommend PCPs collaborate with oncology subspecialists to
educate survivors and ensure successful transfer to adult-
oriented survivor care. Future research is critically needed
to evaluate the adoption and implementation of these rec-
ommendations for primary care-pediatric oncology part-
nerships and the subsequent impact of these recommenda-
tions on survivors’ healthcare transition outcomes.

Our results indicate that the responsibilities of introduc-
ing healthcare transition and preparing patients for transfer
fall almost exclusively on survivorship programs, which are
often under-resourced in terms of funding and dedicated
time for program development [13, 28]. These barriers
likely contribute to the concerning lack of systematic tran-
sition programming offered at COG institutions observed
in this study. Kenney et al. [14] found that most pediatric

oncologists identified the need for specific transition pro-
grams for survivors (77.4%, 264/347) and would support
the allocation of departmental resources to support these
types of programs (86.8%, 296/347). Without access to
institutional programming to support transition prepara-
tion and transfer to adult care, it is not surprising that most
survivors of childhood cancer discontinue risk-based care
during their young adult years [9-11]. These findings under-
score the need for investment in improved organizational
programming at the health system level to better coordinate
survivors’ healthcare transition and improve access to and
engagement in lifelong risk-based survivor care.

Pediatric oncology and survivor programs should con-
sider implementing health system supports to prepare
survivors for healthcare transition and, if applicable,
eventual transfer to adult-centered care. The US Center
for Health Care Transition Improvement offers guides
to assist clinicians and health systems in assessing their
healthcare transition activities and implementing the six
core elements of Health Care Transition [33] [https://
www.gottransition.org/six-core-elements/]. These guides
offer frameworks for supporting the transition to adult-
centered care with or without a change in survivor care
provider; thus, they are applicable regardless of whether
or not institutions transfer survivors out for long-term fol-
low-up care in adulthood. Our results suggest COG pro-
grams are most in need of developing written transition
policies (Core Element 1 — Transition and Care Policy/
Guide), adopting transition readiness tools (Core Element
3 — Transition Readiness), and establishing mechanisms
to obtain feedback from young adult survivors about their
transition process (Core Element 6 — Transfer Comple-
tion). Considerations for developing transition policies
and eliciting elicit feedback from survivors on their
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experience with the transition process can be found on
the Got Transition® website, along with sample policies
and example feedback surveys [33]. Systematic reviews of
health transition assessment tools [34, 35] have identified
several measures that can be used to evaluate transition
readiness, including the Transition Readiness Assessment
Questionnaire (TRAQ) [36, 37], TRXANSITION Index
[38], Self-management and Transition to Adulthood with
Rx = treatment (STARX) [39], Readiness for Transition
Questionnaire (RTQ) [40-42], Transition Q [43], and the
California Healthy and Ready to Work Transition Assess-
ment Tool (HRTW) [44, 45]. Specific to cancer survi-
vorship, transition assessment tools have been developed
or adapted for adolescent and young adult survivors of
childhood cancer, including the Transition Readiness
Inventory (TRI), Transition-Q [46], and Readiness for
Transition Questionnaire (RTQ-Survivor) [47].

Our results build upon the knowledge garnered from
previous surveys of COG members [14] and member
institutions [12]. The strengths of this survey include
[1] improvement in response rate, compared to previous
studies, resulting in a large sample of COG institutions
reporting on their healthcare transition practices and [2]
novel data on service alignment with the six core ele-
ments of Health Care Transition within COG survivorship
programs. There were also limitations to the work that
are important to address in future research. Due to our
electronic recruitment methods, we cannot be certain if
the uncompleted surveys (26.8%) ever reached a potential
respondent (e.g., out-of-date contact information listed
in COG directory, email blocked by firewall or delivered
to spam) or if potential respondents were not interested
in sharing their program information. Most respondents
completed the survey items sufficiently to characterize
their healthcare transition practices and were included in
these analyses, but some discontinued the survey early
(n = 16) before transition questions were asked. Thus,
these findings reflect the state of healthcare transition
programming at the majority of, but not all, COG institu-
tions. Additionally, neither information is unavailable to
compare institutional characteristics of non-responding
COG institutions to responding institutions, nor did this
survey collect information from sites about the sociode-
mographics of the patient populations they serve (e.g.,
race/ethnicity, rural/urban, and insurance status), which
may influence healthcare access and quality.

Future studies seeking to survey COG institutions
may offer incentives to reimburse clinicians for their time
responding to the survey, embed very brief surveys into the
recruitment email, or streamline survey items in external data
capture platforms using skip patterns to reduce respondent
burden. For projects where surveying all COG institutions
is not feasible, researchers may consider using purposeful
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sampling of institutions based on program characteristics
(i.e., size, location and type of institution) to enhance gen-
eralizability. Researchers may also seek to include questions
assessing the demographics of the populations served by
institutions to identify potential social determinants of health
impacting healthcare transition program delivery. Lastly,
as these data were collected from institutions prior to the
COVID-19 pandemic, future work may seek to understand
if and how pandemic-related changes in survivorship care
delivery [48] impacted healthcare transition services.

Conclusion

Although most COG institutions transfer adult-aged survi-
vors of childhood cancer elsewhere for survivor care, very
few programs deliver comprehensive programming to aid
in successful healthcare transition. Successful healthcare
transition can help promote increased early detection and
treatment of late effects, leading to reduced morbidity and
mortality among adult survivors of childhood cancer. To
better serve survivors, novel research into best practices for
survivor transition is needed, including transition readiness
tools and mechanisms to obtain survivor feedback about the
transition process. Developing successful strategies to sup-
port the implementation of healthcare transition program-
ming in pediatric oncology and collaborations with primary
care practices will be integral to advancing lifelong health
after childhood cancer.
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