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Abstract

Background Optimal long-term follow-up (LTFU) care for survivors of childhood, adolescent and young adult (CAYA)
cancer can improve or maintain their quality of life by prevention and early treatment of late effects. However, optimal
LTFU care is not provided to all CAYA cancer survivors. This systematic review sought to identify associated barriers,
facilitators and other factors of LTFU care for CAYA cancer survivors worldwide.

Methods We included barriers and facilitators from a previously published guideline in 2017, and performed a
systematic search using PubMed/Medline to identify studies between 1-1-2017 and 5-6-2025 examining barriers,
facilitators and other factors associated with LTFU care from the perspectives of CAYA cancer survivors, diagnosed
with cancer <25 years of age, healthcare providers (HCPs), and hospital managers involved in the provision of LTFU
care for CAYA cancer survivors. Qualitative and (semi)quantitative (survey) studies with multivariable analyses were
eligible for inclusion. Standardised evidence tables were made independently by one author and checked by another
author to extract relevant information.

Results The search yielded 4,677 unique records, of which 230 were selected for full-text screening and 51 articles
were included in this systematic review. Twenty-two studies were qualitative, twenty-two were quantitative and seven
used a mixed methods design. The previous published guideline provided 19 barriers and 5 facilitators until 2017.
Within the current review, 85 barriers, 63 facilitators, and 23 other factors were reported. Main barriers included lack of
knowledge, information and awareness of LTFU care, lack of resources, poor transition from paediatric to adult care,
and the lack of national/regional LTFU care programmes or clinics. Main facilitators included a treatment summary/
survivorship care plan, involvement of multidisciplinary specialists, education to improve late effects knowledge, a
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clear contact/information point, and improved communication. Regarding other factors, treatment with radiation
only, older attained age, age at diagnosis, and non-white descent were most frequently associated with less LTFU care.
The main factor associated with more LTFU care by survivors was the number of late effects.

Conclusions We encourage raising awareness, provision of appropriate information, treatment summaries and
survivorship care plans, and advocacy for supportive policies and funding in order to optimise LTFU care and facilitate

engagement for CAYA cancer survivors.

Keywords Paediatric oncology, Long-term follow up care, Survivorship, Aftercare, Cancer survivors, Barriers and

facilitators, Factors

Introduction

Advances in childhood, adolescent and young adult
(CAYA) cancer treatment have led to a large increase in
the number of CAYA cancer survivors, with over 500,000
survivors currently reported in Europe [1, 2]. However,
these survivors are at high risk of potential late effects
of cancer diagnosis and treatment that can affect their
quality of life [3, 4]. For example, late effects can include
endocrine or metabolic dysfunction, adverse psychoso-
cial events, cardiovascular complications, and chronic
fatigue [5-9]. Late effects can occur immediately after
treatment or many years later as the CAYA cancer sur-
vivor ages [10]. Evidence has shown that prevention,
early intervention and appropriate management of these
late effects can improve or maintain the quality of life
of CAYA cancer survivors and even reduce premature
mortality [11]. Therefore, it is essential to provide long-
term follow-up (LTFU) care, where all these issues are
addressed, for CAYA cancer survivors.

The development of different models of LTFU care and
implementation tools is progressing rapidly worldwide
[12, 13]. However, despite these advances, comprehen-
sive, continuous and effective survivorship programmes
are often lacking in LTFU care systems [14]. To provide
well-coordinated and timely LTFU care in a multidisci-
plinary setting, identification of barriers and facilitators
associated with the implementation, optimalisation of,
and attendance to LTFU care is essential. While Michel
et al. provided evidence-based recommendations for the
organisation of LTFU care [14], including literature up
to 2017, optimal LTFU care structures are still lacking in
many countries.

Therefore, this systematic review sought to identify
barriers, facilitators and other factors of LTFU care for
CAYA cancer survivors worldwide by summarizing the
barriers and facilitators identified by Michel et al. and by
conducting a systematic search for new articles published
since 2017. Specifically, we sought to reflect the complex-
ity of LTFU care across different roles and responsibili-
ties by incorporating perspectives from CAYA survivors,
healthcare providers (HCPs), hospital managers and
policymakers.

Methods

Identification of previously identified barriers and
facilitators

First, we extracted the barriers and facilitators associated
with LTFU care from the guideline published by Michel
et al. [14] and listed them in a table (Table 1).

Identification of recent barriers and facilitators

Second, we conducted a systematic literature review of
articles published after 2017. Details of this review are
described below.

Eligibility criteria

As a continuation of the previous search until 2017 [14],
all original studies published between 1-1-2017 and 5-6-
2025 were eligible for inclusion. We included qualita-
tive, semi-quantitative (survey) and quantitative study
designs. For quantitative studies, we only included those
that reported multivariable analyses. Systematic reviews
and narrative reviews were excluded, but eligible studies
reported in such reviews were included.

Information sources and search strategy for identification of
studies

We searched PubMed/Medline using a combination of
terms for ‘children, adolescents and young adults; ‘can-
cer, ‘survivors, ‘care’ and ‘barriers, facilitators and fac-
tors’ (Appendix 1). No language or geography limits were
applied. Furthermore, the references of the included
papers and relevant reviews were screened for potentially
additional eligible studies.

Selection process

We included studies with CAYA cancer survivors (diag-
nosed with any cancer type <25 years of age, irrespective
of treatment, and after completion of treatment for their
primary cancer), HCPs, and hospital managers and policy
makers involved in the provision of LTFU care for CAYA
cancer survivors. For mixed populations of eligible and
ineligible participants, such as CAYA cancer survivors
and survivors of adult cancer, a study was only included
if at least 75% of the study population consisted of eligible
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Table 1 Barriers and facilitators to LTFU care by survivors and
HCPs from the previously published study by Michel et al. [1]
Barriers (n identified in included studies)

Facilitators

(n identified
inincluded
studies)

+ Access to sup-
port informa-
tion, medical
education sem-
inars, courses
or online tools

- Lack of experience and inadequate preparation/for-
mal training about survivorship (n=26)

- Lack of knowledge or awareness about late effects,
survivorship issues and needs (n=20)

« Lack of time/high workload (n=9)

- Lack of adequate insurance or funding for LTFU care

(n=7) regarding LTFU
« Lack of knowledge and familiarity of LTFU guidelines  care (n=14)
(n=6) - Access to

- Lack of support and staff to provide LTFU care (n=4)  LTFU care, in-

« Lack of staff to provide LTFU care (n=2)

« Lack of communication between primary care physi-
cian and paediatric oncologists (n=4)

- Lack of knowledge about late effects among survi-
vors and parents (n=4)

« Lack of a LTFU programme (n=3)

« Confusion about role of survivorship programs,
oncologists and primary care providers (n=3)

- Distance to clinic for survivors (n=2)

- Inability to locate adult survivors (n=2)

- Survivor-related psychosocial barriers (fear, avoid-
ance) (n=2)

cluding access
to cancer survi-
vor specialists,
access to sup-
port services,
like social work
and psychol-
ogy, ability to
telephone or
email specialist
for advice, and
more medical/

- Inadequate access to survivors' cancer treatment support staff
history (n=2) in primary care
- Limited access to refer survivors to specialist care office (n=11)

(n=1)
« Low confidence in managing their survivorship care

- Survivorship
care plan (n=8)

among survivors (n=1) - Evidence-
- Difficulties organising an appointment (time, based LTFU
distance, scheduling) (n=1) or finding the right place  guidelines

togo (n=1) (n=5)

« Lack of a transition program from paediatric to adult - Adequate

healthcare (n=1) insurance (n=1)

Abbreviations: LTFU, long-term follow-up

participants or if separate results for the eligible partici-
pants were provided.

Data collection process

Two independent authors screened study titles and
abstracts to identify studies that potentially met the
inclusion criteria using Rayyan (https://rayyan.ai) [15].
For studies that were likely to meet the criteria, the full
text was screened by two independent reviewers. In cases
of disagreement, a discussion was held to determine
whether the paper should be included or not, and third-
party arbitration was used when necessary.

Outcomes

To be included, a study must have described barriers,
facilitators and other factors related to all aspects of
LTFU care, such as implementation of LTFU care, adher-
ence to LTFU care, attendance at LTFU care, engagement
with LTFU care and receipt of LTFU care. Barriers and
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facilitators were interpreted as potentially modifiable,
whereas other factors were considered non-modifiable
or very difficult to modify, i.e. socio-demographic and
clinical characteristics. We included barriers and facili-
tators from both qualitative and (semi-)quantitative
survey studies and other factors from quantitative stud-
ies, including observational or (semi) experimental stud-
ies with measures of association as outcomes. Barriers,
facilitators, and other factors associated with a successful
transition (from short-term follow-up care to long-term
survivorship care and from paediatric to adult LTFU care
services) are outside the scope of this review.

Data extraction

To ensure accuracy and consistency of data collection,
we created standardised evidence tables (Supplementary
File A) to extract relevant information from the included
studies. These tables recorded the study design, par-
ticipant characteristics, results, and any additional com-
ments on study design components. The evidence tables
were prepared independently by one author and checked
by another author to ensure accuracy and completeness.
In cases of discrepancy or disagreement, the authors dis-
cussed the matter until consensus was reached. Third
party arbitration to resolve disagreements was not
required.

Data synthesis

We distinguished between barriers and facilitators asso-
ciated with LTFU care from the perspectives of CAYA
cancer survivors, HCPs, hospital management and policy
makers. Other factors concerned only the perspective of
CAYA cancer survivors. Barriers, facilitators, and other
factors are presented separately in the results. We cat-
egorised the barriers, facilitators, and other factors into
overarching themes reflecting their content (e.g., “Com-
munication and Information”) and ranked from most to
least frequently mentioned in the included studies. These
themes were conceptual labels developed by the authors
after synthesising all the findings.

Risk of bias criteria
We did not include a risk of bias assessment, because we
decided to include all barriers and facilitators mentioned
in the included papers independently of the level of qual-
ity of the overall methods of the papers as we considered
them all relevant.

Results

Previously identified barriers and facilitators associated
with LTFU care

Michel et al. [14] reported a total of 19 barriers and 5
facilitators associated with LTFU care from the opinions
of survivors and healthcare providers (Table 1). Their
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most frequently identified barrier was a lack of experi-
ence and inadequate preparation/formal training about
survivorship (n=26), followed by a lack of knowledge
or awareness about late effects, survivorship issues and
needs (n=20), and lack of time/high workload (n=9).
Their most frequently identified facilitator was access
to support information, medical education seminars,
courses or online tools regarding LTFU care (n=14), fol-
lowed by access to LTFU care, including access to can-
cer survivor specialists, access to support services, like
social work and psychology, ability to telephone or email
specialist for advice, and more medical/support staff in
primary care office (n=11), and a survivorship care plan
(n=8).

Newly identified barriers and facilitators associated with
LTFU care

Included studies

The PubMed search of articles published after 2017 and
reference lists of relevant studies yielded 4,677 unique
records, of which 230 were selected for full-text screen-
ing and 51 articles were ultimately included in this sys-
tematic literature review (Fig. 1). Supplementary Table
1 provides detailed demographic information for all
included studies [16—65], which had a total of 16,248 par-
ticipants. Twenty-two studies were qualitative, twenty-
two were quantitative and seven used a mixed methods
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design. There was no overlap in the use of identical data
sets or participant cohorts between the included studies.

Barriers and facilitators associated with LTFU care by
stakeholder group

CAYA cancer survivors (n=35 studies, Supplemen-
tary Table 2) Out of 34 barriers to LTFU care, the main
barrier reported by CAYA cancer survivors was a lack
of knowledge, information and awareness regarding late
effects and need for follow-up care (n=12 [16, 17, 19, 20,
22, 23, 25-30]). Other frequently reported barriers were
distance to the LTFU care clinic (=8 [16, 17, 22, 23, 28,
34, 35, 42]), financial constraints (=7 [16, 19, 27, 31-34]),
time constraints/competing responsibilities (n=7 [16, 18,
22,23, 27,29, 31]), and GPs/PCPs perceived as unfamiliar
with specific cancer and follow-up care (n=7 [21, 24, 28,
29, 31, 33, 34]). In addition, survivors reported poor/diffi-
cult transition from paediatric to adult services (n=5 [23,
25, 28, 31, 34]), lack of health insurance (n=5 [23, 34, 36,
37, 64]), emotional distress, fear, or motivational barriers
(n=4[17, 18, 21, 27]), and difficulty with navigating the
health care system (n=4 [20, 26, 29, 34]). Other barriers
were reported in three or fewer studies.

Furthermore, CAYA cancer survivors reported 27 facil-
itators for LTFU care, of which having a treatment sum-
mary and/or survivorship care plan (SCP) was the most
frequently reported (n=6 [20, 24, 29, 38—40]). Other

n=4,684 studies identified from search in
PubMed (13 duplicates)

n=6 additional studies identified from other

sources (reference lists)

)

I

n=4,677 titles and abstracts screened after
duplicates removed

n=4,447

excluded due to ineligibility

n=230 full texts assessed for eligibility

n=179 excluded due to ineligibility

Reasons for exclusion:

e  Study design out of scope (n=19)

4 e  Population out of scope (n=34)
e  Qutcome out of scope (n=124)
n=51 full texts meeting eligibility criteria e  Other (n=2)

Fig. 1 Flowchart of included studies



Beijer de et al. BVIC Health Services Research (2025) 25:1331

facilitators that were reported three times were having
a clear contact/information point regarding survivor-
ship care [29, 31, 40], knowledge/information about late
effects and the need for long-term follow-up [20, 31,
39]; routine follow-up [16, 29, 31]; communication and/
or care via mobile phones or digital applications [25, 29,
31]; developmentally appropriate survivorship services
[25, 27, 49]. Finally, automatic reminders of surveillance
appointments and having health insurance [39, 62] were
identified twice as a facilitator [26, 31]. Other facilitators
were reported only once.

HCPs (n=19 studies; Supplementary Table 3) We
identified 40 barriers to LTFU care from the perspec-
tive of HCPs. The main barrier was the lack of resources/
financial cost (n =12 [28, 31, 43-50, 59, 60]), followed by a
lack of knowledge about survivorship care among general
practitioners (GPs) and primary care physicians (PCPs)
(n=9 [24, 28, 31, 33, 43, 48-50, 59]). The poor or incon-
sistent transition from paediatric to adult health care
(n=7 [28, 31, 34, 43, 45, 50, 60]), the lack of communica-
tion and collaboration between GPs and oncologists (n="7
[31, 43, 44, 48, 49, 51, 60], and a perceived lack of patient
communication, motivation to seek follow-up, and com-
pliance [24, 46-48, 51, 60, 63] ranked third. In addition,
time constraints [28, 44, 46, 47, 50, 59] were found in six
studies, while lack of (access to) comprehensive medi-
cal records [31, 46, 59, 60, 63] was found in five studies.
Both lack of support for CAYA cancer survivors [20, 31,
51, 59] and lack of experience and/or expertise [33, 46,
50, 60] were found in four studies. Other barriers were
reported in three or less studies. HCPs identified 32 facili-
tators for LTFU care. Involvement of multidisciplinary
medical specialists (n=6 [34, 43, 45, 49, 52, 59]) and hav-
ing a standardised follow-up program for survivors (n=6
[44, 50-53, 59]) were mentioned most frequently. Three
facilitators were reported in five studies, namely improved
communication and closing the “feedback loop” between
specialists and GPs [31, 33, 43, 50, 51]; a treatment sum-
mary or SCP [20, 24, 33, 44, 54]; and (centralised) edu-
cation materials/training on treatment and late effects
[43, 45, 47, 50, 52]. Follow-up care guidelines [44, 45, 50,
59] were reported in four studies. Other facilitators were
found in two or less studies.

Hospital managers and policy makers (n=2 studies,
Supplementary Table 4) In total, eleven barriers and
four facilitators from the perspective of hospital managers
and policy makers were identified. The lack of a national/
regional LTFU care programme and/or clinics was identi-
fied as a barrier in both studies [53, 55]. Other barriers
were reported in only one study, i.e. childhood cancer not
discussed openly in the country of residence [55], lack of
a dedicated LTFU care clinic [55], lack of use of survivor-
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ship care guidelines [55], lack of HCPs [55], lack of time to
dedicate to care and transport [55], financial problems of
the centre [55], lack of health insurance (after 18 years of
age) [55], difficult transition problems of survivors from
paediatric to adult clinics [56], lack of patient education
[55], and insufficient education about LTFU care [55].
Facilitators included the existence of a national/regional
LTFU care programme [53], open discussion of childhood
cancer in the country of residence [54], use of a treatment
summary/SCP [53], and availability of survivorship care
training programmes [53].

Barriers and facilitators associated with LTFU care by
category (Table 2)

Across all stakeholder groups, we identified 85 barriers
and 63 facilitators related to LTFU care. For CAYA can-
cer survivors, the largest category of barriers and facilita-
tors involved Communication and Information, followed
by Logistics and Accessibility and Care Characteristics.
Similarly, for HCPs, the largest category was Communi-
cation and Information, followed by Care Characteristics
and Logistics and Accessibility. For managers and policy
makers, the largest category was Care Characteristics,
followed by Communication and Information. Financial
and Insurance factors, Community and Support, and
Logistics and Accessibility all tied for third place.

Other factors associated with LTFU care (n =12 studies,

Table 3, Supplementary Table 5)

We identified 9 other factors associated with less LTFU
care and 14 other factors associated with more LTFU
care. Treatment with radiation only [35, 36], older age at
cancer diagnosis [36, 42], and black or other descent (vs.
white descent) [35, 36] were most frequently associated
with less LTFU care. Higher risk or number of late effects
[38, 39, 41] was most frequently associated with more
LTFU care. Of note, older age at study was associated
with more LTFU care in three studies [17, 32, 35], but
also with less LTFU care in two studies [39, 56]. Addi-
tional other factors were reported only once. As gender
was significant in one study [65] but not in six others [17,
32, 35, 39, 42, 56], it was left out from Table 3 and Sup-
plementary Table 5. Overall, the largest category of other
factors involved Patient Characteristics, followed by Can-
cer Treatment Characteristics.

Non-significant results of quantitative studies

The included quantitative studies also reported non-sig-
nificant results (Supplementary Table 6). Other non-sig-
nificant results were most frequently found for treatment
intensity (n=3 [39, 56, 62] out of 3 studies), type of can-
cer diagnosis with leukaemia as reference group (n=2
[17, 56] out of 2 studies), educational level (=2 [17,
56] out of 2 studies), socioeconomic status (z=2 [39,
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Table 2 Barriers and facilitators associated with LTFU care by stakeholder group

Stakehold- Themes Barriers (n identified in included studies) Facilitators (n identified in included studies)
er group

CAYA cancer Communication « Lack of knowledge/information and awareness regarding late - Having a written treatment summary and/or
survivors and Information effects and need for follow-up care (n=13) [16, 17, 19, 20, 22, 23, survivorship care plan (n=6) [20, 24, 29, 38-40]

25-30] - A clear contact/information point regarding

- Uncoordinated/unclear information provision (n=2) [26, 29] survivorship care (n=3) [29, 31, 40]

- Lack of communication between HCPs (n=1) [31] - Knowledge/information regarding late effects
« No reminders to attend appointments (n=1) [27] and the need for long-term follow-up care

(n=3) [20, 31, 39]

- Communication and/or care using mobile
phones or digital applications (n=3) [25, 29, 31]
- Surveillance appointments and reminders
automatically se(n)t (n=2) [26, 31]

- Discussion of required follow-up care with a
physician (n=1) [39]

- Tracking phone calls (n=1) [54]

« Direct communication between HCPs and CCS
(without parents) (n=1) [26]

- Logistics and - Distance to clinic (n=8) [16, 17, 22, 23, 28, 33, 34, 42] - LTFU care outside of normal hours to increase
Accessibility - Time constraints/competing responsibilities (n=7) [16, 18,22,  attendance (n=1) [27]
23,27,29,31] + GP-led long-term follow-up care consultations

« Healthcare system difficult to navigate (n=4) [20, 26, 29, 34] (n=1) [29]
- Unable to travel without assistance (n=2) [19, 27]

- Difficulty with electronic medical records (n=1) [31]

« Crowded waiting room (n=1) [26]

- Need for parental permission to access health records (n=1)

[26]

- Medical follow-up terminated by the HCP (n=1) [20]

- Difficult to find childcare (n=1) [27]

- Coming from large towns (vs. urban areas) (n=1) [58]

- Patient - Survivor felt well (n=1) [19] - Having medical problems (n=1) [54]
Characteristics «Beingill (n=1) [19]
- Financial and - Financial constraints (n=7) [16, 19, 27, 31-34] - Having health insurance (n=2) [39, 62]
Insurance Factors - No health insurance (n=5) [23, 34, 36, 37, 64] - Public insurance (vs. private insurance) (n=1)
« Insurance change (vs. stable coverage) (n=1) [57] [57]
- Care Provider- « GPs/PCPs perceived as unfamiliar with specific cancer and - Endorsing greater confidence in physicians’
related Issues follow-up care (n=7) [21, 24, 28, 29, 31, 33, 34] abilities to address questions and concerns
« HCPs perceived as having too little time (n=3) [28, 31, 33] (n=1) [38]
- Lack of trust in HCPs (n=2) [32, 33] - Having a cancer specialist as the main LTFU
- Difficulties talking to new doctors (n=1) [26] care provider (n=1) [61]

- Shifting patient-HCP relationships (n=1) [28]
«Having a newer relationship with the main LTFU care provider
(n=1) [61]
« Psychological and « Emotional distress, fear, or motivational barriers (n=4) [17, 18, - Perceived greater susceptibility to cancer-

Emotional Factors 21, 27] related health problems (n=1) [38]
« Low priority given to follow-up care (n=2) [19, 23] - Assigning greater importance to follow-up
- Fear that providers would not understand them (n=1) [20] visits (n=1) [38]
- Having an aversion to doctors after treatment (n=1) [33] - Higher health-care self-efficacy (n=1) [39]
« Unwilling to come (n=1) [19] - Having more painful treatment memories
(n=1)[38]
- Higher reported number of motivating factors
(n=1) 1271
«Community and  « Unawareness of social environment (n=1) [19] + Meeting other people in a similar situation
Support - Social stigma (n=1) [29]

- Highest income neighbourhood (n=1) [65]
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Table 2 (continued)
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Stakehold- Themes
er group

Barriers (n identified in included studies)

Facilitators (n identified in included studies)

- Care
Characteristics

«HCPs « Communication
and Information

- Care
Characteristics

« Poor/difficult transition from paediatric to adult services (n=5)
[23,25,28,31, 34]
- Interventional/painful procedures (n=1) [26]

+ Knowledge gap of survivorship care in GPs/PCPs (n=9) [24, 28,
31, 33,43,48-50, 59]

« Lack of communication and collaboration between GPs and
oncologists (n=8) [31,43, 44, 48,49, 51, 60]

« Perceived lack of patient communication, motivation to seek
follow-up, and compliance (n=7) [24, 46-48, 50, 60, 63]

« Uncertainty about whose responsibility it is to provide differ-
ent aspects of survivorship care (n=3) [31,48, 51]

- Patients unclear who to approach for health issues (n=1) [44]

- Overdue and insufficient late effects communication with
CAYA cancer survivors (n=1) [28]

- Anxiety/distress that survivors may experience when returning
to the medical setting in which they were treated for cancer
(n=1) [63]

« Poor or inconsistent transition from paediatric to adult health
care (n=7) [28, 31, 34, 43, 45, 50, 60]

- Labour intensity of survivorship care plans (n=3) [43, 49, 54]

- Lack of standardized LTFU care program (n=3) [46, 51, 53]

« Complex healthcare systems which are difficult to navigate
(n=3) [46,49, 51]

« Lack of standardized guidelines (n=1) [46]

«Incomplete or unclear SCPs (n=1) [48]

- Inequities in care available between states and cancer types, as
well as between paediatric and adult settings (n=1) [49]

- Lack of specialised nurses (n=1) [50]

« Lack of skills regarding late effects among HCPs outside LTFU
care team (n=1) [59]

- Survivor no shows (n=1) [59]

« Low trust in GPs and local care clinics (n=1) [59]

« Lack of collaboration with psychosocial care facilities (n=1) [59]
« Lack of (access to) psychosocial care facilities (n=1) [59]

« Uncertainty about which to use (n=1) [60]

- Routine follow-up care (n=4) [16, 29, 31, 62]

- Developmentally appropriate survivorship
services (n=3) [25, 27, 49]

- Having a regular doctor for non-cancer care
(n=1)[39]

- Seeing a primary care provider for a cancer-
related problem (n=1) [38]

+ Having more primary care provider visits (n=1)
[65]

- Improved communication and closure of the
“feedback loop” between specialists and GPs
(n=5) [31, 33,43, 50,51]

« (Centralised) education materials/training on
treatment and late effects (n=5) [43, 45, 47, 50,
52]

- Informational resources covering diverse as-
pects of the survivorship experience (n=1) [49]
- Knowledge and awareness about LTFU care
among survivors and important stakeholders
(n=1)[59]

- Reported results of LTFU care (n=1) [59]

- Involvement of multidisciplinary medical
specialists (n=6) [34, 44, 45,49, 52, 59]

- Having a standardised follow-up program for
survivors (n=6) [44, 50-53, 59]

- A written treatment summary or survivorship
care plan (n=5) [20, 24, 33, 44, 54]

- Follow-up care guidelines (n=4) [44, 45, 50, 59]
« Nurse-led survivorship care (n=2) [43, 51]

- Involvement of GPs and local care facilities
(n=2) [43,59]

« Risk-stratification of survivors (n=1) [43]

+ GP-led care including the traditional family
model (n=1) [43]

- Smaller patient numbers (n=1) [45]

- Equitable and sustainable care systems (n=1)
[49]

- Routine follow-up consultations (n=1) [51]

+ A more systematic involvement of already-
existing local care services (n=1) [51]

- Care coordination and continuity (n=1) [31]

- Availability of psychosocial support services
(n=1) [63]
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Stakehold- Themes Barriers (n identified in included studies) Facilitators (n identified in included studies)
er group
- Logistics and - Time constraints (n=6) [28, 44, 46, 47, 50, 59] - Availability of a national database to hold
Accessibility « Lack of (access to) comprehensive medical records (n=5) [31,  survivor information (n=2) [43, 45]
46, 59, 60, 63] - Leveraging on existing adult survivorship care
« LTFU care too far away or too expensive for survivors (n=3) [59, infrastructure (n=1) [43]
60, 63] - (Intelligent) IT system that is sharable between
« Lack of administrative staff and data managers (n=1) [43] different care facilities (n=1) [59]
- Large patient volumes seen by GP services act as a competing
interest to furthering childhood cancer survivorship care educa-
tion (n=1) [43]
- Concerns about privacy issues (n=1) [46]
- Lack of access to specialists who provide specific elements of
survivorship care (n=1) [48]
« Lack of capacity to treat both acute cancer patients and
survivors (n=1) [59]
- Lack of LTFU care staff (n=1) [59]
- Organizational issues with planning multiple examinations on
same day (n=1) [59]
- Care appointments unavailable outside of normal business
hours (n=1) [63]
- Limited size of survivorship clinic (n=1) [63]
- Financial and - Lack of resources/financial cost (n=12) [28, 31, 43-50, 59, 60]
Insurance Factors - Dealing with insurance (n=2) [20, 63]
« Convincing hospital managers to allocate resources for LTFU
care is a time-consuming process (n=1) [59]
«Community and  «Lack of support for CAYA cancer survivors (n=4) [20, 31, 51,59] -« (Inter-)national network for LTFU care strength-
Support « Childhood cancer not talked about openly in country of ens argumentation for LTFU care (n=1) [59]
residence (n=1) [53] - Understanding of hospital management (n=1)
- Lack of leadership support (n=1) [46] [59]
- Attention for diversity, equity, and inclusion
(n=1) [63]
- Survivors'trust in their healthcare system (n=1)
[63]
- Care Provider- - Lack of experience and/or expertise (n=4) [33, 46, 50, 60] « Motivated and committed HCPs to take care of
related Issues survivors (n=2) [59, 63]
- Motivated HCPs to convince stakeholders for
LTFU care (n=1) [59]
- Positive interpersonal relationships between
survivors and healthcare providers (n=1) [59]
- Managers - Financial and « Financial problems of centre (n=1) [55]

Insurance Factors

- Care
Characteristics

« Community and
Support

- Logistics and
Accessibility

« Communication
and Information

« Lack of health insurance (after 18 years of age) (n=1) [55]

« No national/regional LTFU care program and/or clinics (n=2)
[53,55]

- Lack of HCPs (n=1) [55]

- Difficult transition problems of survivors from paediatric to
adult clinics (n=1) [55]

« Childhood cancer not talked about openly in country of
residence (n=1) [53]

«Having no separate LTFU care clinic (n=1) [55]

« Lack of time to dedicate to care provision and transport provi-
sion (n=1) [55]

« Not using survivorship care guidelines (n=1) [55]
« Lack of providing knowledge to patients (n=1) [55]
- Insufficient education about LTFU care (n=1) [55]

« A national/regional LTFU care program (n=1)
[53]

- Use of a treatment summary/survivorship care
plan (n=1) [53]

- Open discussion of childhood cancer in coun-
try of residence (n=1) [53]

- Ongoing advocacy to direct resources toward
the systematic development of comprehensive
survivorship initiatives (n=1) [49]

- Continuous financial support and commit-
ment (n=1) [59]

- Financial aid for survivors to participate in LTFU
care (e.g., reimbursement for survivors living far
away) (n=1) [59]

- Availability of survivorship care training pro-
grams (n=1) [53]

« Abbreviations: CAYA Childhood, Adolescent, and Young Adult, CNS Central nervous system, GPs General practitioners, HCPs Healthcare providers, LTFU Long-term
follow-up, PCPs Primary care physicians
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Table 3 Other factors significantly associated with LTFU care

Themes Factors significant- Factors significantly as-
ly associated with  sociated with more LTFU
less LTFU care care

Patient - Older age at cancer - Being at high risk for late

Characteristics

diagnosis (n=3)
[36,42]

- Black or other
descent (vs. white
descent) (n=2) [35,
36]

- Older age at study
(n=2) [39, 56]

- Longer time since
cancer diagnosis
(n=1) [39]

« Hispanic and
other descent (vs.
non-Hispanic white)
(n=1) [39]

effects/higher number of
late effects (n=3) 38, 39, 41]
« Older age at study (n=3)
[17,32,35]

« Previous relapse (n=1) [42]
« Hispanic descent (vs.
white descent) (n=1) [36]

- Less time since cancer
diagnosis (n=1) [56]

« History of leukaemia, lym-
phoma, or solid tumour (vs.
CNS tumours) (n=1) [42]

« Earlier year of cancer
diagnosis (n=1) [64]

« More recent period of

diagnosis (n=1) [65]

« High morbidity (n=1) [65]
« Older age at cancer diag-
nosis (n=1) [65]*

- Younger age at cancer
diagnosis (n=1) [65]*

« Lack of history of stem cell
transplantation (n=1)[65]

- Treatment with radiation
(n="1)[65]

- Treatment with anthracy-
clines (n=1)[65]

- Treatment with
radiation only (n=2)
[35, 36]

- Lack of history of
stem cell transplan-
tation (n=1) [36]

- Treatment with ra-
diation and surgery
(n=1) [36]

- Treatment with
surgery only (n=1)
[35]

Note: The numbers in parentheses indicate the frequency of the factor across
the included studies.

Cancer Treatment
Characteristics

Abbreviations:CNS Central nervous system, LTFU Long-term follow-up

* In this study, older age at cancer diagnosis was associated with greater
adherence to colorectal cancer adherence and younger age at cancer diagnosis
was associated with greater adherence to cardiomyopathy adherence.

62] out of 2 studies), and income (n=2 [42, 56] out of 2
studies). With the exception of gender, none of the sig-
nificant findings identified in the included studies were
outweighed by a greater number of non-significant find-
ings. In other words, the results described in Tables 2 and
3 were all found to be statistically significant more often
than they were statistically non-significant.

Discussion

This systematic review sought to identify barriers, facili-
tators, and other factors related to LTFU care. The pre-
vious guideline provided 19 barriers and 5 facilitators
until 2017 [14]. The current study also included articles
published after 2017 and identified 85 barriers and 63
facilitators reported by CAYA cancer survivors, HCPs,
and hospital managers/policy makers involved in the
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organisation of LTFU care. Communication and infor-
mation was the most important category of barriers
and facilitators for survivors and HCPs, while managers
mainly identified barriers and facilitators related to care
characteristics. In addition, we found 9 other factors
associated with less LTFU care and 14 factors associated
with more LTFU care, consisting mainly of patient char-
acteristics such as age at diagnosis, attained age, descent
and treatment with radiation.

Previously, Michel et al. [14] identified lack of experi-
ence and inadequate preparation/formal training in sur-
vivorship as the most common barrier to LTFU care. The
most common barrier in the current study, which was the
second most common barrier identified by Michel et al.,
concerned the widespread lack of knowledge, informa-
tion and awareness of late effects and LTFU care. These
barriers highlight the urgent need for targeted education
and awareness initiatives to bridge this gap. An exam-
ple of such an initiative are the Person-centered, Lay-
language, Accessible, International, Navigable (PLAIN)
summaries, started in the PanCare group and continued
in the PanCareFollowUp (https://pancare.eu/plain-lang
uage-summaries/) [66] and EU-CAYAS-NET (https://b
eatcancer.eu/) projects. The PLAIN summaries provide
information on late effects and recommendations for
LTFU care and are based on the PanCareSurfUp, Pan-
CareFollowUp, and International Late Effects of Child-
hood Cancer Guideline Harmonization Group (IGHG)
late effects surveillance guidelines [14, 67—69]. The EU-
CAYAS-NET project aims to establish a European net-
work of young cancer survivors, a knowledge centre and
interactive social networking platform that empowers
cancer survivors to advocate for their needs and rights.
Another useful initiative is the SCP, which was also found
as a facilitator both in the current study and by Michel et
al. [14]. SCPs, such as the North American Passport for
Care [70] and the European PanCare Survivorship Pass-
port [71, 72], can help HCPs to provide LTFU care more
efficiently and increase knowledge about late effects and
related LTFU care, thereby improving survivors’ quality
of life and long-term health outcomes. Lastly, with the
help of institutions like Childhood Cancer International,
local childhood cancer communities across the globe can
be brought together to increase awareness, spread knowl-
edge, and help survivors achieve a better quality of life (ht
tps://www.childhoodcancerinternational.org).

Inadequate resources, such as a lack of time and
funds to travel to the survivorship clinic or to hire suf-
ficient staff, emerged as another common challenge,
also previously identified by Michel et al. [14]. In cer-
tain clinics, LTFU care is not available at all, which was
identified as the main barrier by hospital managers and
policy makers. On the other hand, access to late effects
specialists and support services, such as social workers
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and psychologists, and the ability to communicate with
specialists for advice were identified as important facili-
tators for LTFU care. This highlights the importance of
using digital solutions, such as online treatment summa-
ries/SCPs and communication via mobile applications
and video calls, which were also identified as facilitators
in this review. In addition, there is a need to advocate
for policies and funding to reduce the economic burden
on both LTFU clinics and survivors seeking LTFU care.
Transitional issues, particularly the difficulties of mov-
ing from paediatric to adult services, are another com-
mon concern that requires coordinated efforts to ensure
smoother transitions and continuity of care.

Unlike Michel et al. [14], we also looked at sociodemo-
graphic and clinical factors associated with LTFU care.
Older age at diagnosis (although not univocal in all stud-
ies), non-white descent and treatment with radiotherapy
were most frequently associated with less LTFU care. A
higher risk or number of late effects was most frequently
associated with more LTFU care. Insights into these fac-
tors can help to increase awareness among HCPs and
hospital managers/policy makers regarding which survi-
vors are most at risk of suboptimal engagement in LTFU
care and who may benefit most from targeted interven-
tions to improve LTFU care. Furthermore, while we have
distinguished between barriers and facilitators on the one
hand and other factors on the other, these other factors
can also act as barriers or facilitators. They influence how
individuals engage with and participate in LTFU care and
thus influence the effectiveness of LTFU care systems.

This review has several strengths, including the com-
prehensive global scope of LTFU care within our findings
which represents different approaches and experiences
of various care models. Secondly, the inclusion of barri-
ers, facilitators and other factors as perceived by differ-
ent stakeholders from qualitative, quantitative and mixed
methods studies covers a wide range of relevant aspects
of LTFU care. However, LTFU care was not always well
defined in the included studies, which may have affected
the consistency and comparability of the results. Further-
more, we did not assess the risk of bias in the included
studies. However, we consider this to be appropriate
given the exploratory nature of our analysis. Lastly, the
generalizability of our findings is limited to the coun-
tries included in the review, which are over-represented
by those from Western European and North American
regions. Future research efforts should therefore include
under-represented regions to ensure a more complete
understanding of LTFU care on a global scale.

In conclusion, major challenges to LTFU care experi-
enced by both survivors and HCPs include lack of aware-
ness, knowledge and information about late effects, lack
of financial resources and time constraints. We encourage
the use of information and awareness initiatives such as
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PLAIN summaries, EU-CAYAS-NET, CCI, and PanCare/
IGHG guidelines in order to overcome some of these
barriers. In addition, the provision of (digital) treatment
summaries or SCPs, coupled with online communica-
tion and advocacy for policies and funding opportuni-
ties, are essential to support the effective implementation
of LTFU care. Insights into the socio-demographic and
clinical characteristics associated with LTFU care can be
used to raise awareness of which survivors are most at
risk of suboptimal engagement in LTFU care. Ultimately,
the implementation of LTFU care, tailored to the spe-
cific needs of survivors, HCPs and managers, will likely
improve engagement and consequently the overall qual-
ity of life of CAYA cancer survivors worldwide.

Supplementary Information
The online version contains supplementary material available at https://doi.or
g/10.1186/512913-025-13363-8.

Supplementary Material 1
Supplementary Material 2
Supplementary Material 3

Supplementary Material 4

Acknowledgements
Not applicable.

Authors’ contributions

IdB, JT and SvdO wrote the main manuscript text. IdB and JT prepared all
tables and figures. IdB, JT, SvdO, EvD, RM, LK, GL, SP and HvdP were involved in
setting up the study methodology. SP and HvdP were the main supervisors of
the project. All authors were included in the literature search and all authors
reviewed the manuscript.

Funding

The authors received no specific funding for the research, authorship, and
publication of this article. This work was conducted independently as part of
our ongoing professional activities.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Protocol
a protocol was prepared, but not officially registered.

Author details

'Princess Maxima Center for Pediatric Oncology, Heidelberglaan 25, 3584
CS, Utrecht, The Netherlands

“Princess Méxima Center for Pediatric Oncology, University Medical
Center Utrecht, Wilhelmina Children’s Hospital, Utrecht, The Netherlands
3Great Ormond Street Hospital for Children NHS Foundation Trust,
London, UK


https://doi.org/10.1186/s12913-025-13363-8
https://doi.org/10.1186/s12913-025-13363-8

Beijer de et al. BVIC Health Services Research (2025) 25:1331

St Anna Children’s Hospital, Vienna, Austria, Department of Paediatrics
and Adolescent Medicine, Johannes Kepler University Linz, Kepler
University Hospital, Linz, Austria

5Hospital Universitario y Politécnico La Fe, Valencia, Spain

®Division of Childhood Cancer Epidemiology, Institute of Medical
Biostatistics, Epidemiology and Informatics (IMBEI), German Childhood
Cancer Registry, University Medical Center of the Johannes Gutenberg
University Mainz, Mainz, Germany

’Department of Hematology/Oncology IRCCS, DOPO Clinic, Istituto
Giannina Gaslini, Genova, Italy

8Department of Clinical Sciences Lund, Lund University, Skane University
Hospital, Paediatric, Lund, Sweden

“International Clinical Research Center, St. Anne’s University Hospital,
Brno, Czech Republic

10Childhood Cancer International, Vienna, Austria

"'Paediatric Oncology and Haematology, Universitaetsklinikum
Schleswig-Holstein, Clinic for Children and Adolescents, Campus Luebeck,
Luebeck, Germany

12Department of Hematology, Radboud University Medical Centre,
Radboud Institute for Health Sciences, Nijmegen, the Netherlands
3Faculty of Health Sciences and Medicine, University of Lucerne, Lucerne,
Switzerland

!“Center for Pediatric Oncology and Hematology, Vilnius University
Hospital Santaros Klinikos, Vilnius, Lithuania

15Great North Children’s Hospital, Translational and Clinical Research
Institute, Royal Victoria Infirmary, Wolfson Childhood Cancer Research
Centre, Newcastle, United Kingdom

18pediatric Hematology and Oncology, University Hospitals Leuven, KU
Leuven, Leuven, Belgium

PanCare, Jacobus Bellamylaan 16, Bussum 1401 AZ, The Netherlands

Received: 19 September 2024 / Accepted: 7 August 2025
Published online: 08 October 2025

References

1. Steliarova-Foucher E, et al. 2017 International incidence of childhood cancer,
2001-10: a population-based registry study. Lancet Oncol. 18(6):719-31.

2. Europe CCI. Childhood Cancer International Europe — Home. 2021 2nd July
2021]; Available from: https://ccieurope.eu/

3. Geenen MM, Cardous-Ubbink MC, Kremer LCM, Van den Bos C, Van der Pal
HJH, Heinen RC, et al. Medical assessment of adverse health outcomes in
long-term survivors of childhood cancer. JAMA. 2007,297(24):2705. https://do
1.0rg/10.1001/jama.297.24.2705.

4. Oeffinger KC, Mertens AC, Sklar CA, Kawashima T, Hudson MM, Meadows AT,
et al. Chronic health conditions in adult survivors of childhood cancer. N Engl
JMed. 2006;355(15):1572-82. https://doi.org/10.1056/nejmsa060185.

5. Landier W, et al. Surveillance for late effects in childhood cancer survivors. J
Clin Oncol. 2018;36(21):2216-22.

6. Mulrooney DA, Yeazel MW, Kawashima T, Mertens AC, Mitby P, Stovall M, et al.
Cardiac outcomes in a cohort of adult survivors of childhood and adolescent
cancer: retrospective analysis of the childhood cancer survivor study cohort.
BMJ. 2009;339:04606. https://doi.org/10.1136/bmj.b4606.

7. Van Deuren S, Penson A, Van Dulmen-den Broeder E, Streefkerk N, Van
Pal D, Blijlevens HJ, Kremer N, L. C. Prevalence and risk factors of cancer-
related fatigue in childhood cancer survivors: A DCCSS LATER study. Cancer.
2022;128(5):1110-21.

8. Van Erp LME, Maurice-Stam H, Kremer LCM, Van Pal D, Loonen HJH, J. J, Tiss-
ing WJE. A vulnerable age group: the impact of cancer on the psychosocial
well-being of young adult childhood cancer survivors. Support Care Cancer.
2021,29(8):4751-61.

9. Chemaitilly W, Cohen LE, Mostoufi-Moab S, Patterson BC, Simmons JH,
Meacham LR, et al. Endocrine late effects in childhood cancer survivors. J Clin
Oncol. 2018;36(21):2153-9.

10. Hilgendorf |, Bokemeyer BC, Kaatsch C, Seifart P, Stein U, Langer A. Long-term
follow-up of children, adolescents, and young adult cancer survivors. Oncol
Res Treat. 2021:44(4):184-9.

11, Signorelli C, et al. The impact of long-term follow-up care for childhood can-
cer survivors: a systematic review. Crit Rev Oncol Hematol. 2017;114:131-8.

12. Mobley EM, Milam MD, Ochoa J, Stal CY, Osazuwa J, Kemp N, Bolshakova
J, Dinalo M, Motala J, Hempel A. S, Interventions to address disparities and

20.

21.

22.

23.

25.

27.

28.

30.

34.

35.

Page 11 of 12

barriers to pediatric cancer survivorship care: a scoping review. J Cancer
Surviv, 2021. 1.

Chan A, et al. Cancer survivorship care during COVID-19-perspectives and
recommendations from the MASCC survivorship study group. Support Care
Cancer. 2020;28(8):3485-8.

Michel G, et al. 2019 Evidence-based recommendations for the organization
of long-term follow-up care for childhood and adolescent cancer survivors:
a report from the pancaresurfup guidelines working group. J Cancer Surviv.
13(5):759-72.

Ouzzani M, et al. Rayyan-a web and mobile app for systematic reviews. Syst
Rev.2016;5(1):210.

Prasad M, Goswami S. Barriers to long-term follow-up in adolescent and
young adult survivors of childhood cancer: perspectives from a low-middle
income setting. Pediatr Blood Cancer. 2021,68(12):e29248.

Ernst M, Brahler E, Faber J, Wild PS, Merzenich H, Beutel ME. A mixed-methods
investigation of medical follow-up in long-term childhood cancer survivors:
what are the reasons for non-attendance? Front Psychol. 2022;13:846671.
Arpaci T, Altay N, Yozgat AK, Yarali HN, Ozbek NY. Trying to catch up with life":
the expectations and views of adolescent survivors of childhood acute lym-
phobilastic leukaemia about long-term follow-up care: a qualitative research.
Eur J Cancer Care. 2022;31(6):e13667.

Sleight AG, Ramirez CN, Miller KA, Milam JE. Hispanic orientation and cancer-
related knowledge in childhood cancer survivors. J Adolesc Young Adult
Oncol. 2019;8(3):363-7.

Viola AS, Levonyan-Radloff K, Masterson M, Manne SL, Hudson SV, Devine
KA. Development of a self-management and peer-mentoring intervention
to improve transition readiness among young adult survivors of pediatric
cancer: formative qualitative research study. JMIR Form Res. 2022;6(8):e36323.
White J, Park J, Russell KB, Reynolds KA, Madani A, Carlson LE, et al. Falling
through the cracks. A thematic evaluation of unmet needs of adult survivors
of childhood cancers. Psycho-Oncol. 2018;27(8):1979-86.

Knighting K, Kirton JA, Thorp N, Hayden J, Appleton L, Bray L. A study of child-
hood cancer survivors' engagement with long-term follow-up care:'to attend
or not to attend, that is the question. Eur J Oncol Nurs. 2020;45:101728.
Gramatges MM, de Nigris B, King F, Horowitz J, Fordis ME, M., Poplack DG.
(2018). Improving Childhood Cancer Survivor ICare Through Web-Based
Platforms. Oncology (08909091), 32(1).

Keats MR, et al. After childhood cancer: a qualitative study of family physician,
parent/guardian, and survivor information needs and perspectives on long-
term follow-up and survivorship care plans. J Cancer Educ. 2019;34(4):638-46.
Psihogios AM, et al. Preferences for cancer survivorship care among adoles-
cents and young adults who experienced healthcare transitions and their
parents. J Cancer Surviv. 2019;13(4):620-31.

Shuldiner J, Shah N, Corrado AM, Hodgson D, Nathan PC, Ivers N. Determi-
nants of surveillance for late effects in childhood cancer survivors: a qualita-
tive study using the theoretical domains framework. J Cancer Surviv. 2022;16.
https://doi.org/10.1007/511764-021-01050-6.

Signorelli C, et al. The role of primary care physicians in childhood cancer
survivorship care: multiperspective interviews. Oncologist. 2019;24(5):710-9.
Howard AF, et al. Healthcare system barriers to long-term follow-up for adult
survivors of childhood cancer in British columbia, canada: a qualitative study.
J Cancer Surviv. 2018;12(3):277-90.

Lie HC, et al. Experiences with late effects-related care and preferences for
long-term follow-up care among adult survivors of childhood lymphoma.
Support Care Cancer. 2017,25(8):2445-54.

Christen S, et al. Perceived information provision and information needs

in adolescent and young adult cancer survivors. Eur J Cancer Care (Engl).
2019,28(1):12892.

Hebdon MC, et al. Shared mental models of cancer survivorship care. Eur J
Cancer Care (Engl). 2018;27(2):12831.

Benedict C, et al. Cost of survivorship care and adherence to screening-
aligning the priorities of health care systems and survivors. Trans| Behav Med.
2021;11(1):132-42.

Signorelli C, Wakefield C, McLoone JK, Fardell J, Jones JM, Turpin KH, et al.
Childhood cancer survivorship: barriers and preferences. BMJ Support Palliat
Care. 2022;12(e5):e687-95.

Ryan D, Chafe R, Moorehead P. Transition from pediatric to adult aftercare for
survivors of pediatric cancer in Newfoundland and Labrador: a qualitative
study. CMAJ Open. 2021,9(2):E309- E316.

Daly A, Lewis RW, Vangile K, Masker KW, Effinger KE, Meacham LR, Mertens
AC. Survivor clinic attendance among pediatric-and adolescent-aged survi-
vors of childhood cancer. J Cancer Surviv. 2019;13:56-65.


https://ccieurope.eu/
https://doi.org/10.1001/jama.297.24.2705
https://doi.org/10.1001/jama.297.24.2705
https://doi.org/10.1056/nejmsa060185
https://doi.org/10.1136/bmj.b4606
https://doi.org/10.1007/s11764-021-01050-6
https://doi.org/10.1007/s11764-021-01050-6

Beijer de et al. BVIC Health Services Research

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

(2025) 25:1331

May L, Schwartz DD, Frugé E, Laufman L, Holm S, Kamdar K, et al. Predictors of
suboptimal follow-up in pediatric cancer survivors. J Pediatr Hematol Oncol.
2017,39(3):2143-9.

Cousineau MR, et al. 2019 Insurance coverage, and having a regular provider,
and utilization of cancer Follow-up and noncancer health care among
childhood cancer survivors. Volume 56. INQUIRY: The Journal of Health Care
Organization, Provision, and Financing;. p. 0046958018817996.

Ford JS, et al. Barriers and facilitators of risk-based health care for adult survi-
vors of childhood cancer: a report from the childhood cancer survivor study.
Cancer. 2019;126(3):619-27.

Milam J, Freyer DR, Miller KA, Tobin J, Wojcik KY, Ramirez CN, et al. Project for-
ward: a population-based cohort among young adult survivors of childhood
cancers. JNCI Cancer Spectr. 2021;5(5):pkab068.

Linge HM, Follin C. Mixed methods assessment of impact on health aware-
ness in adult childhood cancer survivors after viewing their personalized
digital treatment summary and follow-up recommendations. BMC Cancer.
2021;21(1):347.

Noyd DH, Neely NB, Schroeder KM, Lantos PM, Power S, Kreissman SG,

et al. Integration of cancer registry and electronic health record data to
construct a childhood cancer survivorship cohort, facilitate risk stratification
for late effects, and assess appropriate follow-up care. Pediatr Blood Cancer.
2021,68(6):29014.

Ou JY, Smits-Seemann RR, Wu YP, Wright J, Kirchhoff AC. An investigation of
survivorship clinic attendance among childhood cancer survivors living in a
five-state rural region. J Cancer Surviv. 2018;12:196-205.

McLoone JK, Chen W, Wakefield CE, Johnston K, Bell R, Thornton-Benko E,

et al. Childhood cancer survivorship care: a qualitative study of healthcare
providers' professional preferences. Front Oncol. 2022;12:945911.

Mani S, Khera N, Rybicki L, Marneni N, Carraway H, Moore H, S Majhail N.
Primary care physician perspectives on caring for adult survivors of hemato-
logic malignancies and hematopoietic cell transplantation. Clin Lymphoma
Myeloma Leuk. 2020,20(2):70-7.

Signorelli C, et al. Models of childhood cancer survivorship care in Aus-

tralia and New Zealand: strengths and challenges. Asia Pac J Clin Oncol.
2017;13(6):407-15.

Cheung YT, et al. Identifying priorities for harmonizing guidelines for the
long-term surveillance of childhood cancer survivors in the Chinese children
cancer group (CCCG). JCO Glob Oncol. 2021;7:261-76.

Demoor-Goldschmidt C, et al. Long-term follow-up after childhood cancer in
France supported by the SFCE-force and weakness-current state, results of a
questionnaire and perspectives. Br J Radiol. 2018;91(1084):20170819.

lyer NS, et al. Experiences with the survivorship care plan in primary care
providers of childhood cancer survivors: a mixed methods approach. Support
Care Cancer. 2017;25(5):1547-55.

Baird H, et al. Understanding and improving survivorship care for adolescents
and young adults with cancer. J Adolesc Young Adult Oncol. 2019;8(5):581-6.
Michel G, et al. Physicians'experience with follow-up care of childhood
cancer survivors - challenges and needs. Swiss Med Wkly. 2017;147:w14457.
Alykkja A, et al. 2021 Available, but not always accessible: A nationwide,
qualitative study of multidisciplinary healthcare providers'experiences

with follow-up care after paediatric brain tumour. Eur J Cancer Care (Engl).
30(2):e13375.

Cacciotti C, Fleming A, Duckworth J, Tseitlin H, Anderson L, Marjerrison S.
Late effects care for childhood brain tumor survivors: a quality-improvement
initiative. Pediatr Hematol Oncol. 2022;39(4):291-303.

van den Oever, S. R, de Beijer, I. A, Kremer, L. C, Alfes, M., Balaguer, J, Bardi E,,
... Pluijm, S. M. (2023). Barriers and facilitators to implementation of the
interoperable Survivorship Passport (SurPass) v2. 0 in 6 European countries: a
PanCareSurPass online survey study. Journal of Cancer Survivorship, 1-13.
King, J. E, O'Connor, M. C, Shohet, E, Krause, S. M., Scheurer, M. E,,
Horowitz,M. E, ... Gramatges, M. M. (2023). Clinician perceptions of Passport
for Care, a web-based clinical decision support tool for survivorship care plan
delivery. Pediatric blood & cancer, 70(1), e30070.

Incesoy Ozdemlr S, et al. Cross-sectional study: long term follow-up care for
pediatric cancer survivors in a developing country, Turkey: current status,
challenges, and future perspectives. Turk J Med Sci. 2020,50(8):1916-21.
Signorelli C, Wakefield CE, McLoone JK, Johnston KA, Mertens AC, Osborn

M, Cohn RJ. Childhood cancer survivors'reported late effects, motivations
for seeking survivorship care, and patterns of attendance. Oncologist.
2023,28(5):e276-86.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Page 12 of 12

Mobley EM, Kim SE, Cousineau M, Tsui J, Miller KA, Tobin J, et al. Insurance
coverage change and survivorship care among young adult survivors of
childhood cancer. Health Serv Res. 2022,57(1):159-71.

Noyd DH, Janitz AE, Baker AA, Beasley WH, Etzold NC, Kendrick DC, et al. Rural,
large town, and urban differences in optimal subspecialty follow-up and
survivorship care plan documentation among childhood cancer survivors.
Cancer Epidemiol Biomarkers Prev. 2023;32(5):634-41.

Breij D, Hjorth L, Bouwman E, Walraven |, Kepak T, Kepakova K, et al. Health-
care providers'expected barriers and facilitators to the implementation of
person-centered long-term follow-up care for childhood cancer survivors: a
PanCareFollowUp study. Cancer Med. 2024;13(20):e70225.

CaiJ, Malone S, Bhakta N, Pui CH, Chen J, Hu S, et al. Accessibility of and bar-
riers to long-term follow-up care for childhood cancer survivors. JAMA Netw
Open. 2024;7(10):e2440258-e2440258.

Snyder C, Smith KC, Leisenring WM, Stratton KL, Boyd CM, Choi Y, et al. Conti-
nuity and coordination of care for childhood cancer survivors with multiple
chronic conditions: results from the childhood cancer survivor study. Cancer.
2024;130(24):4347-59.

Milam J, Kim Y, Roth M, Freyer DR. Late effects surveillance adherence among
young adult childhood cancer survivors: a population-based study. Pediatr
Blood Cancer. 2024;71(12):e31328.

Miller BM, Yockel MR, Appel BE, Dash C, Harris-Hollingsworth N, Kadan
Lottick NS, et al. Multilevel facilitators and barriers to healthcare organiza-
tion and delivery among childhood cancer survivors. Pediatr Blood Cancer.
2025;72(2):€31435.

Tinsley H, Gramatges M, Dreyer Z, Okcu MF, Shakeel O. Barriers to long-term
follow-up in pediatric hodgkin lymphoma survivors. Pediatr Blood Cancer.
2024;71(4).e30855.

Shuldiner J, Sutradhar R, Lau C, Shah N, Lam E, Ivers N, et al. Longitu-

dinal adherence to surveillance for late effects of cancer treatment: a
population-based study of adult survivors of childhood cancer. CMAJ.
2024;196(9):£282-94.

van den Oever, S. R, Fuchs, T, Levitt, G. A, Haupt, R, Mulder, R. L, Amariutei,A.,,
... van der Pal, H. J. 2024). From Long-Term Follow-Up Recommendations for
Clinical Practice to PLAIN Language Summaries for Childhood, Adolescent,
and Young Adult Cancer Survivors. EJC Paediatric Oncology, 100165.

Kremer LC, Mulder RL, Oeffinger KC, Bhatia S, Landier W, Levitt G, et al. A
worldwide collaboration to harmonize guidelines for the long-term follow-
up of childhood and young adult cancer survivors: a report from the Inter-
national Late Effects of Childhood Cancer Guideline Harmonization Group.
Pediatr Blood Cancer. 2013;60(4):543-9. https://doi.org/10.1002/pbc.24445.
van Kalsbeek, R. J, van der Pal, H. J,, Kremer, L. C,, Bardi, E., Brown, M.
C,Effeney, R, ... Mulder, R. L. (2021). European PanCareFollowUp Recommen-
dations for surveillance of late effects of childhood, adolescent, and young
adult cancer. European Journal of Cancer, 154, 316-328. https://doi.org/10.10
16/}.jca.2021.06.004.

de Beijer, I. A, Skinner, R, Haupt, R, Grabow, D, Bardi, E, Beccaria, A, ...Mul-
der, R. L. (2023). European recommendations for short-term surveillance of
health problems in childhood, adolescent and young adult cancer survivors
from the end of treatment to 5 years after diagnosis: a PanCare guideline.
Journal of Cancer Survivorship, 1-11.

Poplack D, Fordis M, Landier W, et al. Childhood cancer survivor care: devel-
opment of the passport for care. Nat Rev Clin Oncol. 2014;11:740-50. https://
doi.org/10.1038/nrclinonc.2014.175.

van Kalsbeek RJ, van der Pal HJ, Hjorth L, Winther JF, Michel G, Haupt R, Te
Dorsthorst J. The European multistakeholder PanCareFollowUp project: novel,
person-centred survivorship care to improve care quality, effectiveness,
cost-effectiveness and accessibility for cancer survivors and caregivers. Eur J
Cancer. 2021;153:74-85.

Filbert AL, Kremer L, Ladenstein R, Chronaki C, Degelsegger-Marquez A, van
der Pal H, et al. Scaling up and implementing the digital survivorship pass-
port tool in routine clinical care-The European multidisciplinary PanCareSur-
Pass project. Eur J Cancer. 2024. https://doi.org/10.1016/j.ejca.2024.114029.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1002/pbc.24445
https://doi.org/10.1016/j.ejca.2021.06.004.
https://doi.org/10.1016/j.ejca.2021.06.004.
https://doi.org/10.1038/nrclinonc.2014.175
https://doi.org/10.1038/nrclinonc.2014.175
https://doi.org/10.1016/j.ejca.2024.114029

	﻿Barriers and facilitators associated with long-term follow-up care for childhood, adolescent, and young adult cancer survivors: a systematic review
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Identification of previously identified barriers and facilitators
	﻿Identification of recent barriers and facilitators
	﻿Eligibility criteria
	﻿Information sources and search strategy for identification of studies
	﻿Selection process
	﻿Data collection process
	﻿Outcomes
	﻿Data extraction
	﻿Data synthesis
	﻿Risk of bias criteria


	﻿Results
	﻿Previously identified barriers and facilitators associated with LTFU care
	﻿Newly identified barriers and facilitators associated with LTFU care
	﻿Included studies
	﻿Barriers and facilitators associated with LTFU care by stakeholder group
	﻿CAYA cancer survivors (n = 35 studies, Supplementary Table 2)
	﻿HCPs (n = 19 studies; Supplementary Table 3)
	﻿Hospital managers and policy makers (n = 2 studies, Supplementary Table 4)



	﻿Barriers and facilitators associated with LTFU care by category (Table ﻿2﻿﻿﻿﻿﻿)
	﻿Other factors associated with LTFU care (n = 12 studies, Table ﻿3﻿﻿﻿﻿﻿, Supplementary Table 5)
	﻿Non-significant results of quantitative studies
	﻿Discussion
	﻿References﻿


