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Abstract 

Background: It has been shown previously that a relevant proportion of childhood cancer survivors suffers from 
late effects, which are often directly related to the cancer itself or its therapy, resulting in particular follow‑up needs, 
additionally burdening healthcare systems. Being diagnosed with cancer at a vulnerable stage of development, this 
group of cancer survivors is at comparatively higher risk of relapse or subsequent cancer. Although national and 
international follow‑up guidelines based on treatment modalities have been developed, their implementation seems 
to leave room for improvement. Additionally, they lack a sufficient consideration of the survivors’ psychosocial needs, 
affecting their adherence to them. The aim of the VersKiK study is to provide representative information on late effects 
in childhood and adolescence cancer survivors in Germany. The main research objectives are: (1) to describe the state 
of follow‑up care among survivors after a cancer diagnosis in childhood or adolescence; (2) to quantify the occurrence 
of late effects among this group of survivors; (3) to examine the adherence to selected audiological and cardiologi‑
cal follow‑up guidelines and to identify factors affecting it; (4) to explore actual follow‑up needs of paediatric cancer 
survivors; (5) to review selected follow‑up guidelines with the aim to improve and expand them.

Methods: VersKiK is designed as a mixed‑methods non‑interventional study. We will use claims data from statutory 
health insurance companies in combination with individually linked population‑based registry data from the German 
Childhood Cancer Registry (GCCR). This data base will permit us to quantify diagnoses and procedures in comparison 
to the general population as well as the adherence to existing follow‑up guidelines. Additional information will be 
obtained through interviews with childhood and adolescence cancer survivors and their informal caregivers, as well 
as in focus groups with healthcare professionals.
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Background
About 2100 children and young adults are diagnosed 
with cancer before their 18th birthday in Germany each 
year [1]. The survival of most childhood cancer has 
improved considerably in recent decades as diagnos-
tics and treatments have further advanced. In Germany, 
currently more than 80% of all individuals diagnosed 
with a paediatric cancer survive 15 years or more after 
the initial diagnosis [2]. International research on late 
effects shows that around two-thirds of all childhood 
cancer survivors suffer from at least one late effect dur-
ing their life, which is directly or indirectly associated 
with the cancer itself or its treatment [3–6].

Studying late-effects is crucial to better understand the 
risks to wellbeing of cancer survivors. One major chal-
lenge in the investigation of late effects is a  fragmenta-
tion of data sources. A large proportion of data available 
originates either from interviews with cancer survivors 
[7–9] or from large, population-based cancer registries 
[10–16]. For Germany, only limited information on late 
effects of childhood cancer is available [17, 18].

Another issue affecting wellbeing of cancer survivors 
is a low adherence to follow-up. Recent evidence sug-
gests that although specific guidelines exist [19–21], 
many survivors either are not taking advantage of them 
[22–24], or do not follow the guidelines to a sufficient 
extent [25, 26]. This might be caused by inadequacies 
in the consideration of the actual needs of childhood 
cancer survivors [27]. Previous studies have shown 
that the intention to attend follow-up is strongly 
affected by psychosocial factors, e.g. perceived barriers 
and beliefs towards health consequences [28] or fear 
due to past therapies [29]. Patients in transition from 
the childhood healthcare provider to the adult health-
care system have specific psychosocial needs [30–34], 
along with organisational difficulties caused by change 
from paediatric to adult care. In transition, patients’ 
intention to attend follow-up is also dependent on the 
involvement of informal caregivers [35–38]. For Ger-
many, there is little systematic information regarding 
the adherence to follow-up guidelines or relevant pre-
dictors [39, 40].

Another factor contributing to reduced adherence 
might be the current focus of guidelines on care provision 
right after cancer treatment in order to prevent relapses 
[20, 21, 41–43]. This focus does not cover possible long-
term late effects. Additionally, possible late-effects are 
not communicated in a standardized and age-adapted 
manner during protocol-based follow-ups.

Considering a necessity of life-long follow-up, reduced 
adherence results in an increased burden of morbidity, 
negatively affecting healthcare systems in general [44].

The overarching aim of this study is to comprehensively 
investigate the follow-up care and care needs of individu-
als who survived cancer in childhood or adolescence.

Methods / design
VersKiK is a multi-method, non-interventional study 
organised in three modules. Table  1 shows objectives, 
study populations, data collection and methods for each 
of these modules.

The three modules are described in more detail in the 
following.

Current state of the follow‑up care and potential late 
adverse effects (module 1)
In order to describe a current state of the follow-up care 
and actual late adverse effects among survivors after a 
cancer diagnosis in childhood or adolescence, a retro-
spective cohort study will be conducted with cohorts 
of cancer survivors diagnosed between 1991 and 2022. 
The German Childhood Cancer Registry (GCCR) regis-
ters all cancer cases that are diagnosed in children under 
the age of 15 (since 2009: under 18  years) in Germany, 
covering > 95% of all childhood and adolescence cancer 
cases. All diagnoses are coded by ICD-O-3 and classified 
according to ICCC-3 [45]. Between 1991 (after German 
re-unification und the registry’s extension to the terri-
tory of the former German Democratic Republic) and 
2022, the GCCR registered a total of 62,282 cases in chil-
dren and adolescents born since 1 January 1976, of which 
approximately 46,200 were still alive and identifiable in 
Germany on 31 December 2016 and are therefore eligible 
for the study. Inclusion criteria are shown in Table 2.

Discussion: The present study aims to research the actual needs of individuals after cancer diagnosis and treatment 
in childhood or adolescence – physical, psychological and organisational – in order to improve existing follow‑up 
guidelines. These improvements might further positively affect not only actual care provided to paediatric cancer 
survivors, but also benefit healthcare systems in general while decreasing consequent medical visits in this group of 
patients.

Trial registration: Registered at German Clinical Trial Register (ID: DRKS00025960 and DRKS00026092).

Keywords: Cancer survivorship, Follow‑up studies, Cancer, Late effect, Follow‑up guidelines, Insurance claims 
processing, Transition to adult care, Informal caregivers
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According to the current state of agreement, 13 statu-
tory health insurance companies active in Germany, 
including the three largest ones, are going to participate 
in the study. Around 55 million individuals across all age 
groups are covered by the participating statutory health 
insurance companies in 2018, capturing around two 
thirds of the German population. Out of these, about 
32% fall into the projects’ target age group. We therefore 
expect to include ca. 46,200*2/3 = 30,800 cases from the 
GCCR. In addition, ca. 154,000 (30,800*5) individuals 
will be included as comparison group. These two groups 
make up the study population of around 185,000 individ-
uals. Inclusion criteria are presented in Table 2.

The participating statutory health insurance companies 
will provide information about a limited set of sociode-
mographic data, outpatient and inpatient medical care 
and claims of both the cancer case group and the com-
parison group, without knowing which group they belong 
to. The GCCR will provide baseline cancer information 
for the paediatric cancer survivor. Moreover, University 
Clinic Bonn (UKB) in collaboration with the dedicated 
clinical trials will provide treatment data for a selected 
subset of cancer survivors.

The linkage steps, ID-data and medical data, are per-
formed by two independent trust centres, OFFIS Olden-
burg and the PMV research group (Cologne University), 
in order to ensure data privacy. OFFIS acts as trust centre 
and is responsible for development and implementation 
of the pseudonymisation software, PMV performs plau-
sibility checks and the data preparation following the 
criteria of the “Good Practice Secondary Data Analysis” 
[46]. The final data set, not including any identification, 
cryptograms or any ID-number which can be traced back 
to the original data sources, will be forwarded to the 
Institute for Social Medicine and Health System Research 
(ISMG) at the Otto von Guericke University, responsible 
for statistical analyses (Fig. 1).

The data flow and the steps taken to ensure anonymity 
are currently under review for GDPR-compatibility.

Exploration of actual long‑term needs of survivors (module 
2)
In order to approach the problem of needs-based care for 
childhood and adolescence cancer survivors, we will con-
sider Bradshaw’s stratification of needs (Table 3) [47].

Needs underlie behavioural intent, resulting in a spe-
cific health behaviour [48]. To examine normative and 
comparative needs, we will invite healthcare profession-
als involved into follow-up care to participate in focus 
groups. Felt and expressed needs will be studied through 
episodic narrative interviews [49] with cancer survivors 
and their informal caregivers.

The interviews will be based on two interconnected 
theoretical approaches [50], the theory of planned 
behaviour (TPB) [51] and the stereotype priming model 
(SPM) [52]. SPM can help to overcome the limitations 
of a purely TPB-based approach as it addresses primers 
that affect behaviour at a subconscious level and underlie 
most action intentions [50]. TPB-related predictors (atti-
tude, subjective norm, perceived control) will be assessed 
with help of an interview [53], and underlying stereo-
type-primes are going to be investigated from the results 
of a free associations task. Accordingly, the interview 
will begin with a free association task, and continue with 
open-ended and Likert-scale questions. We developed 
three different interviews guides each adapted for a dif-
ferent age group (12–18, and 18 +). We will also suggest 
a separate interview guide for cancer survivors’ informal 
caregivers (up to age of 25). A separate block of questions 
will focus on the specific needs of transition patients. A 
specifically developed glossary will be shown to inter-
viewees to improve the comprehension of key concepts.

After a pilot phase, up to 30 patients and their relatives 
will be recruited either for in-person or video-supported 
interviews through advertisements in magazines, on tar-
get-group specific websites, or through partners at partici-
pating clinics. The recruitment process will be stratified 
according to age, diagnoses, and length of follow-up. 
Childhood or adolescence cancer survivors and their 

Table 2 Inclusion criteria

GCCR (registered new cases; identifiable patients) Statutory health insurance companies (billing data for the 
matched cancer cases and a comparison group)

Inclusion criteria ‑ Date of birth from 1.1.1976;
‑ Survivors until 31.12.2016;
‑ Year of diagnosis from 1991 (registration in unified Germany);
‑ ICCC‑3 coded diagnoses;
‑ Residence in Germany at the time of diagnosis and not living 
abroad on 31.12.2016;
‑ Year of diagnosis 1991 to 2008: age at the time of diagnosis
under 15 years;
‑ From the year of diagnosis 2009: age at the time of diagnosis
under 18 years

‑ Date of birth from 1.1.1976
‑ All insured persons who are alive on day of data extrac‑
tion (30.09.2022) and those who died in the period between 
1.1.2017 and the data extraction ( 30.09.2022) 
‑ Permanent residence in Germany for the period of data delivery
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informal caregivers will be interviewed separately in order 
to minimise mutual influence on each other’s answers.

Focus group discussions will be organised to explore 
the level of knowledge about guidelines, as well as atti-
tudes towards and desires for optimal care. Challenges 
of intersectoral and interdisciplinary cooperation among 
different groups of healthcare professionals will be also 
included into the discussions. We expect to organise four 
focus group discussions with up to eight participants 
each. The focus groups will be performed in either of 
two formats: as a video conference or as a face-to-face 
event. A basis for the focus groups discussions will be an 
instrumental case study (a standardized follow-up his-
tory of a childhood or adolescence cancer survivor) [54].

All interviews and focus groups discussions will be 
audio-recorded, professionally transcribed and analysed 
using the Framework method [55].

Evaluation of selected guidelines (module 3)
We will evaluate selected follow-up guidelines and adher-
ence to them in detail. For this analysis, the observed care 
of patients after cancer in childhood and adolescence will 
be compared to corresponding German guidelines and 
aftercare plans.

We have selected the following types of cancers for this 
evaluation: neuroblastoma (NB), non-Hodgkin’s lym-
phoma (NHL), intracranial germ cell tumours (KZT) and 
lymphatic leukaemia (LL) to consider both solid (NB, 
KZT) and systemic (NHL, LL) cancer types; malignan-
cies typically diagnosed at an early age (NB, LL) or much 
later (NHL, KZT); as well as rare (KZT) and frequent 
(LL) entities. For all four entities, it is possible to obtain 
intent-to-treat data for most patients in collaboration 
with the dedicated clinical trials and UK Bonn. Together, 
these entities account for around 35% of all childhood 

Fig. 1 Step‑by‑step procedure for the preparation of the study data set (module 1). Legend: GCCR: German Childhood Cancer Registry, SHI: 
statutory health insurances, UKBTC: University Clinic Bonn in collaboration with clinical trials, PMV research group at the University of Cologne

Table 3 Types of social needs

Type of social need Defining group and explanation

Normative need Experts. A “desirable” standard. Need which an expert or a profes‑
sional defines as a “need” in any given situation

Felt need Affected person. Here need is equated with want

Expressed need Affected person. It is an intention, which will be turned into action

Comparative need Experts. A measure of need, which is obtained by studying the 
characteristics of a population in comparison to another
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and adolescent cancers (LL: 22%, NB 6%, NHL 6%, KZT 
1%) [1]. We will analyse two types of late effects for these 
cancer types: audiological late effects, observed to occur 
in 26% to more than 90% of survivors [55, 56] depend-
ing on respective clinical factors, selected groups and the 
respective endpoint (typically related to platin-based sub-
stances), and cardiological late effects (typically related 
to anthracyclines). Cancer survivors generally reported 
heart failure, myocardial infarction, pericardial disease, 
or valvular abnormalities significantly more often than 
their siblings [56–58].

Results of the whole study will be discussed with stake-
holders (policy makers and healthcare providers) in 
order to suggest practically applicable improvements to 
selected follow-up guidelines through creation of a clear 
structure for an assessment of barriers on the basis of 
the Theoretical Domains Framework [59], thus enabling 
behavioural change in childhood and adolescence cancer 
survivors.

Discussion
The suggested study design of modules 1 and 3 is aim-
ing to provide representative evidence about late effects 
of childhood cancer based on the largest available set of 
unselected health care data in Germany. The combined, 
synergistic use of three data sources – claims data from 
statutory health insurance companies, GCCR data and 
clinical treatment data – via a patient-based data link-
age is the attempt to overcome limitations of existing 
research. The linkage of GCCR data and claims data from 
statutory health insurance companies allows for the first 
time to gather and analyse information about the current 
health state of former childhood cancer survivors, even if 
an individuals’ former cancer diagnoses are not captured 
in the current health insurance companies’ databases. 
This is particularly relevant since age-associated health 
problems in childhood cancer survivors tend to occur 
earlier and at a higher rate than in the general population 
(“accelerated aging”) [60]. The availability of a compari-
son group will allow us to distinguish age-related prob-
lems from late effects of paediatric cancer. For a subgroup 
of selected diagnoses, details about the intended therapy 
can be included into the analyses. The description of 
the physical and psychological late effects caused by the 
disease or its treatment for a selected group of cancer 
diagnoses will help to identify potential limitations and, 
consequently, suggest improvements to the existing fol-
low-up guidelines. Moreover, it might show existing gaps 
between the follow-up guidelines and its implementa-
tion, thus giving a room for further improvement of fol-
low-up care to balance “medical and psychosocial health 
with socio-economic hardship” [61] in paediatric cancer 
survivors.

These findings are going to be supplemented with 
methodologically well-founded information from inter-
views with patients, informal caregivers, and healthcare 
professionals in the cross-sector care of childhood and 
adolescence cancer survivors. The case  study approach 
will give an insight into survivorship burden: survivors’ 
own story added with observation of follow-up appoint-
ments done by one of the researchers aims to objectively 
assess current state of provided follow-up care. Inter-
views will provide deeper understanding of actual needs 
of survivors and their perception of provided follow-up 
care. Further discussion of case  studies in healthcare 
professional focus groups will allow to consider follow-
up care from standpoint of different participants and 
will yield specific suggestions about its organisation. The 
expected findings from these newly combined sources 
might lay the groundwork for an improvement of exist-
ing long-term follow-up guidelines, possibly lead to 
new additions to them as well as enable creation of new 
organisational forms of follow-up care.

Strengths and limitations
The multi-method approach applied in this study 
attempts to overcome the limitations of previous research 
originated mainly from a single data source or conducted 
for a limited follow-up period after a treatment end.

With a significant number of statutory health insurance 
companies being involved, we will be able to study a rep-
resentative population of childhood or adolescence can-
cer survivors. The unique data linkage will enable us to 
describe and analyse different types of cancer and com-
pare childhood or adolescence cancer survivors’ health 
condition to a general population. This type of match-
ing of a registry cohort with health claims data has never 
been done before in Germany, and it will help us to avoid 
self-selection and recall biases, which frequently occur in 
studies relying mainly on self-reported information. The 
strength of the latter lies in their attention to detail and 
additional possibility of stating very specific questions. 
Comparison of our results to such studies can help to 
quantify the size and direction of such biases and poten-
tially help to correct these to some extent in the future.

In addition to the quantitative analysis of the linked 
data, our study will also include the perspective of 
patients, informal caregivers and care providers.

We are aware that our study is not free from limita-
tions. We will be using claims data from the years 2017 
to 2022. Thus, we will be able to make statements about 
current prevalence, but not incidence or time trends. 
Cohort effects will mix with age effects to a certain 
extent. We only capture claims for patients below the age 
of approximately 45, which will limit our ability to make 
statements about differences in the prevalence and onset 
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of age-associated diseases, as they would generally occur 
much later in life, at least in the comparison group.

Claims databases contain information limited to diag-
noses and treatments for which specific billing codes cur-
rently have been assigned. Services paid by the patients 
are not documented (e.g., over-the-counter drugs). 
Moreover, diagnoses not requiring diagnostic proce-
dures and not resulting in a billable treatment may be 
underreported.

Because most medications and procedures have many 
indications, it can be difficult to clearly interpret the 
diagnosis that underlies a given prescription / procedure.

With regard to the interviews, respondents might 
exhibit a social desirability bias affecting their answers. 
Since participation in the survey will be voluntary, a 
selective non-response can be expected. As the inter-
views and focus group discussions will be partially con-
ducted using a video conference system, it might be 
difficult to establish a trusting relationship with the inter-
viewees due to the limited non-verbal communication. 
This challenge might be addressed by conducting a phone 
call beforehand and thus providing the interviewees with 
detailed information about the study.

Moreover, we are not specifically considering socio-
economic side of follow-up care provision, but quantified 
results in terms utilization of outpatient and inpatient 
care may be later used for economical quantification of 
paediatric cancer burden in Germany.

Perspectives
The results of this mixed-methods study will provide 
important insights which then could be directly applied to 
better understand, append, improve and extend existing 
follow-up guidelines and to develop new models of care for 
childhood and adolescence cancer survivors in Germany. 
The main objective is to reduce the number of subsequent 
hospitalizations and ultimately improve the quality of life 
for childhood or adolescence cancer survivors through 
improved adherence to such guidelines by the healthcare 
system and patients alike. At the end of the study, we plan a 
workshop with the main stakeholders in the area of cancer 
follow-up, in order to discuss how our results can be inte-
grated in the existing follow-up routines or how they might 
be used to suggest new approaches to follow-up care.

Abbreviations
GCCR : German Childhood Cancer Registry; PR: Prevalence ratio; ICD‑O: Inter‑
national Classification of Diseases for Oncology; ICCC : International Classifica‑
tion of Childhood Cancer; TPB: Theory of planned behaviour; SPM: Stereotype 
priming model; NB: Neuroblastoma; NHL: Non‑Hodgkin’s lymphoma; KZT: 
Intracranial germ cell tumours; LL: Lymphatic leukaemia.

Acknowledgements
Not applicable.

Authors’ contributions
Conceptualization: ES, CA, GC, TL, AW, CS; Methodology: EA, ES, MV, PT, KB, TL, 
CS, CA AW, GC; Software: CL, TK; Validation: PI, JK‑N; Resources: TL, GC, KB, JG, 
EA; Data Curation: DH‑S, UM, MK, IM, PD, MV, PT; Writing Original‑Draft: EA, ES, 
CS, MV, PT, KB, TL; Writing‑Review and Editing: all authors; Project administra‑
tion: EA, ES; Funding acquisition: CA, ES. All authors have read and approved 
the manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. This study is 
funded by the Federal Joint Committee (G‑BA) Innovation Fund in Germany 
(grant reference no. 01VSF19013). The funder has no role in the design of the 
study and is not involved in its execution, data analysis, and dissemination of 
results.

Availability of data and materials
De‑identified participant data from this research will be shared upon reason‑
able request with the corresponding author, if it is not contradicting the 
German date regulations.

Declarations

Ethics approval and consent to participate
The study was approved by the Ethics Committee Otto von Guericke Uni‑
versity on 2.07.2021 (103/21), by the Ethics Committee Johannes Gutenberg 
University Mainz on 16.06.2021 (2021–16035), by the Ethics Committee Uni‑
versität zu Lübeck on 10.11.2021 (21–451), by the Ethics Committee University 
Hospital Bonn on 28.02.2022 (05/22). Consent to participate is not needed for 
modules 1 and 3 as only anonymised retrospective data will be used for that 
purpose. Absence of necessity is confirmed by Federal Office of Social Security 
on 28.03.2022 (117–8261‑2557/2021). For module 2 (interviews and focus‑
groups) written informed consent is prepared and approved accordingly by 
Ethics Committees named above.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no known competing financial interests 
or personal relationships that could have appeared to influence the work 
reported in this paper.

Author details
1 Institute of Social Medicine and Health Systems Research, Faculty of Medi‑
cine, Otto Von Guericke Univiersity, Magdeburg, Germany. 2 Division of Child‑
hood Cancer Epidemiology, Institute of Medical Biostatistics, Epidemiology 
and Informatics, University Medical Center of Johannes Gutenberg Uni‑
versity Mainz, Mainz, Germany. 3 University Hospital of Schleswig‑Holstein, 
Campus Lübeck, Lübeck, Germany. 4 Department of Pediatric Hematology 
and Oncology, University Hospital Bonn, Bonn, Germany. 5 PMV Research 
Group at the Department of Child and Adolescent Psychiatry, Psychotherapy 
and Psychosomatics, University of Cologne, Köln, Germany. 6 OFFIS–Institute 
for Information Technology, Oldenburg, Germany. 7 Techniker Krankenkasse 
(TK), Hamburg, Germany. 8 BARMER, Wuppertal, Germany. 9 AOK  Research 
Institute (WIdO), Berlin, Germany. 10 DAK‑Gesundheit, Hamburg, Germany. 
11 Medical Sociology, Institute for Epidemiology and Preventive Medicine, 
University of Regensburg, Regensburg, Germany. 12 Bavarian Care and Nursing 
Authority, Amberg, Germany. 

Received: 14 July 2022   Accepted: 8 September 2022

References
 1. Erdmann F, Spix C, Schrappe M, Borkhardt A, Schüz J. Temporal changes 

of the incidence of childhood cancer in Germany during the COVID‑19 
pandemic: Updated analyses from the German Childhood Cancer Regis‑
try. Lancet Reg Health Eur. 2022;17:100398.



Page 8 of 9Aleshchenko et al. BMC Health Services Research         (2022) 22:1176 

 2. Gatta G, Botta L, Rossi S, Aareleid T, Bielska‑Lasota M, Clavel J, et al. Child‑
hood cancer survival in Europe 1999–2007: results of EUROCARE‑5–a 
population‑based study. Lancet Oncol. 2014;15:35–47. https:// doi. org/ 10. 
1016/ S1470‑ 2045(13) 70548‑5.

 3. Bhakta N, Liu Q, Ness KK, Baassiri M, Eissa H, Yeo F, et al. The cumulative 
burden of surviving childhood cancer: an initial report from the St Jude 
Lifetime Cohort Study (SJLIFE). Lancet (London, England). 2017;390:2569–
82. https:// doi. org/ 10. 1016/ S0140‑ 6736(17) 31610‑0.

 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 J Med. 2006;355:1572–82. https:// doi. org/ 10. 1056/ NEJMs a0601 85.

 5. Geenen MM, Cardous‑Ubbink MC, Kremer LCM, van den Bos C, van 
den Pal Helena JH, Heinen RC, et al. Medical assessment of adverse 
health outcomes in long‑term survivors of childhood cancer. JAMA. 
2007;297:2705–15. https:// doi. org/ 10. 1001/ jama. 297. 24. 2705.

 6. Hudson MM, Ness KK, Gurney JG, Mulrooney DA, Chemaitilly W, Krull KR, 
et al. Clinical ascertainment of health outcomes among adults treated 
for childhood cancer. JAMA. 2013;309:2371–81. https:// doi. org/ 10. 1001/ 
jama. 2013. 6296.

 7. Rueegg CS, Gianinazzi ME, Michel G. Psychosoziale Spätfolgen nach 
Kinderkrebs ‑ eine Langzeitstudie des Schweizer Kinderkrebsregisters. 
Schweizer Krebsbulletin. 2013;33(3):217–9. SAKK.

 8. Hong HC, Min A, Choi S. Living with the Late Effects of Childhood Cancer 
Treatment: A Descriptive Qualitative Study. IJERPH. 2021;18:8392. https:// 
doi. org/ 10. 3390/ ijerp h1816 8392.

 9. Howard AF, Kazanjian A, Pritchard S, Olson R, Hasan H, Newton K, God‑
dard K. Healthcare system barriers to long‑term follow‑up for adult 
survivors of childhood cancer in British Columbia, Canada: a qualita‑
tive study. J Cancer Surviv. 2018;12:277–90. https:// doi. org/ 10. 1007/ 
s11764‑ 017‑ 0667‑3.

 10. Hawkins MM, Lancashire ER, Winter DL, Frobisher C, Reulen RC, Taylor AJ, 
et al. The British Childhood Cancer Survivor Study: Objectives, methods, 
population structure, response rates and initial descriptive information. 
Pediatr Blood Cancer. 2008;50:1018–25. https:// doi. org/ 10. 1002/ pbc. 
21335.

 11. Kaul S, Fluchel M, Spraker‑Perlman H, Parmeter CF, Kirchhoff AC. Health 
care experiences of long‑term survivors of adolescent and young adult 
cancer. Support Care Cancer. 2016;24:3967–77. https:// doi. org/ 10. 1007/ 
s00520‑ 016‑ 3235‑x.

 12. Gudmundsdottir T, Winther JF, de Fine Licht S, Bonnesen TG, Asdahl PH, 
Tryggvadottir L, et al. Cardiovascular disease in Adult Life after Childhood 
Cancer in Scandinavia: A population‑based cohort study of 32,308 one‑
year survivors. Int J Cancer. 2015;137:1176–86. https:// doi. org/ 10. 1002/ ijc. 
29468.

 13. de Fine Licht S, Rugbjerg K, Gudmundsdottir T, Bonnesen TG, Asdahl PH, 
Holmqvist AS, et al. Long‑term inpatient disease burden in the Adult Life 
after Childhood Cancer in Scandinavia (ALiCCS) study: A cohort study of 
21,297 childhood cancer survivors. PLoS Med. 2017;14:e1002296. https:// 
doi. org/ 10. 1371/ journ al. pmed. 10022 96.

 14. Nathan PC, Agha M, Pole JD, Hodgson D, Guttmann A, Sutradhar R, 
Greenberg ML. Predictors of attendance at specialized survivor clinics in a 
population‑based cohort of adult survivors of childhood cancer. J Cancer 
Surviv. 2016;10:611–8. https:// doi. org/ 10. 1007/ s11764‑ 016‑ 0522‑y.

 15. Boyes AW, Girgis A, D’Este C, Zucca AC. Prevalence and correlates of 
cancer survivors’ supportive care needs 6 months after diagnosis: a popu‑
lation‑based cross‑sectional study. BMC Cancer. 2012;12:150. https:// doi. 
org/ 10. 1186/ 1471‑ 2407‑ 12‑ 150.

 16. Zheng DJ, Sint K, Mitchell H‑R, Kadan‑Lottick NS. Patterns and predic‑
tors of survivorship clinic attendance in a population‑based sample of 
pediatric and young adult childhood cancer survivors. J Cancer Surviv. 
2016;10:505–13. https:// doi. org/ 10. 1007/ s11764‑ 015‑ 0493‑4.

 17. Gebauer J, Rieken S, Schuster S, Hahn B, Gebauer N, Meidenbauer N, et al. 
Multidisciplinary Late Effects Clinics for Childhood Cancer Survivors in 
Germany ‑ a Two‑Center Study. Oncol Res Treat. 2018;41:430–6. https:// 
doi. org/ 10. 1159/ 00048 8203.

 18. Merzenich H, Baaken D, Schneider A, Neu MA, Wingerter A, Faber J, et al. 
Mortality risk among 5‑year survivors of childhood cancer in Germany‑
Results from the CVSS study (Cardiac and Vascular late Sequelae in long‑
term Survivors of childhood cancer study). Int J Cancer. 2022;150:67–72. 
https:// doi. org/ 10. 1002/ ijc. 33772.

 19. Long‑Term Follow‑Up Guidelines for Survivors of Childhood, Adolescent, 
and Young Adult Cancers. Version 5.0 (October 2018). http:// www. survi 
vorsh ipgui delin es. org/.

 20. Schuster S, Beck JD, Calaminus G, am Zehnhoff‑Dinnesen A, Langer 
T. Nachsorge von krebskranken Kindern, Jugendlichen und jungen 
Erwachsenen – Erkennen, Vermeiden und Behandeln von Spätfolgen. 
2013. (http:// www. awmf. org/ uploa ds/ tx_ szlei tlini en/ 025‑ 003l_ S1_ Nachs 
orge_ von_ krebs krank en_ Kinde rn_ Jugen dlich en_ 06‑ 2013. pdf ).

 21. Children’s Oncology Group. Long‑Term Follow‑Up Guidelines for Sur‑
vivors of Childhood, Adolescent and Young Adult Cancers,: Version 5.0. 
2018. (http:// www. survi vorsh ipgui delin es. org/).

 22. van Breeschoten J, de Abreu Lourenco R, Signorelli C, Haas M, Cohn RJ, 
Wakefield CE, Fardell JE. Patterns and drivers of health care use in long‑
term childhood cancer survivors: A systematic review. Crit Rev Oncol 
Hematol. 2017;120:60–76. https:// doi. org/ 10. 1016/j. critr evonc. 2017. 10. 004.

 23. Michel G, Mulder RL, van der Pal HJH, Skinner R, Bárdi E, Brown MC, et al. 
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. 
2019;13:759–72. https:// doi. org/ 10. 1007/ s11764‑ 019‑ 00795‑5.

 24. Marr KC, Agha M, Sutradhar R, Pole JD, Hodgson D, Guttmann A, et al. 
Specialized survivor clinic attendance increases adherence to cardiomyo‑
pathy screening guidelines in adult survivors of childhood cancer. J Can‑
cer Surviv. 2017;11:614–23. https:// doi. org/ 10. 1007/ s11764‑ 017‑ 0634‑z.

 25. Fitch MI, Nicoll I, Lockwood G. Exploring the reasons cancer survivors do 
not seek help for their concerns: a descriptive content analysis. BMJ Sup‑
port Palliat Care. 2020:bmjspcare‑2020–002313. https:// doi. org/ 10. 1136/ 
bmjsp care‑ 2020‑ 002313.

 26. Miller KA, Wojcik KY, Cockburn MG, In GK, Hamilton AS, Milam JE. 
Prevalence and correlates of adherence to skin examination among 
adolescent and young adult survivors of melanoma from the Project 
Forward Study. Pediatr Blood Cancer. 2020;67:e28090. https:// doi. org/ 10. 
1002/ pbc. 28090.

 27. Deci EL, Ryan RM. Self‑determination theory: A macrotheory of human 
motivation, development, and health. Can Psychol. 2008;49:182–5. 
https:// doi. org/ 10. 1037/ a0012 801.

 28. Baenziger J, Roser K, Mader L, Christen S, Kuehni CE, Gumy‑Pause F, et al. 
Can the theory of planned behavior help explain attendance to follow‑
up care of childhood cancer survivors? Psychooncology. 2018;27:1501–8. 
https:// doi. org/ 10. 1002/ pon. 4680.

 29. Zabih V, Kahane A, O’Neill NE, Ivers N, Nathan PC. Interventions to 
improve adherence to surveillance guidelines in survivors of childhood 
cancer: a systematic review. J Cancer Surviv. 2019;13:713–29. https:// doi. 
org/ 10. 1007/ s11764‑ 019‑ 00790‑w.

 30. Thompson K, Palmer S, Dyson G. Adolescents & young adults: issues 
in transition from active therapy into follow‑up care. Eur J Oncol Nurs. 
2009;13:207–12. https:// doi. org/ 10. 1016/j. ejon. 2009. 05. 001.

 31. Oeffinger KC, Eshelman DA, Tomlinson GE, Buchanan GR, Foster BM. 
Grading of late effects in young adult survivors of childhood cancer fol‑
lowed in an ambulatory adult setting. Cancer. 2000;88:1687–95.

 32. Ludvigsen MS, Hall EOC, Westergren T, Aagaard H, Uhrenfeldt L, Fegran L. 
Being cross pressured‑parents’ experiences of the transfer from paediatric 
to adult care services for their young people with long term conditions: 
A systematic review and qualitative research synthesis. Int J Nurs Stud. 
2021;115:103851. https:// doi. org/ 10. 1016/j. ijnur stu. 2020. 103851.

 33. Fegran L, Hall EOC, Uhrenfeldt L, Aagaard H, Ludvigsen MS. Adolescents’ 
and young adults’ transition experiences when transferring from paediat‑
ric to adult care: a qualitative metasynthesis. Int J Nurs Stud. 2014;51:123–
35. https:// doi. org/ 10. 1016/j. ijnur stu. 2013. 02. 001.

 34. Psihogios AM, Schwartz LA, Deatrick JA, Ver Hoeve ES, Anderson LM, 
Wartman EC, Szalda D. Preferences for cancer survivorship care among 
adolescents and young adults who experienced healthcare transitions 
and their parents. J Cancer Surviv. 2019;13:620–31. https:// doi. org/ 10. 
1007/ s11764‑ 019‑ 00781‑x.

 35. Cameron JI, et al. “Timing It Right”: A conceptual framework for 
addressing the support needs of family caregivers. Patient Educ Couns. 
2008;70:305–14.

 36. Vetsch J, Rueegg CS, Mader L, Bergstraesser E, Diezi M, Kuehni CE, Michel 
G. Parents’ preferences for the organisation of long‑term follow‑up of 
childhood cancer survivors. Eur J Cancer Care. 2018;27:e12649. https:// 
doi. org/ 10. 1111/ ecc. 12649.

https://doi.org/10.1016/S1470-2045(13)70548-5
https://doi.org/10.1016/S1470-2045(13)70548-5
https://doi.org/10.1016/S0140-6736(17)31610-0
https://doi.org/10.1056/NEJMsa060185
https://doi.org/10.1001/jama.297.24.2705
https://doi.org/10.1001/jama.2013.6296
https://doi.org/10.1001/jama.2013.6296
https://doi.org/10.3390/ijerph18168392
https://doi.org/10.3390/ijerph18168392
https://doi.org/10.1007/s11764-017-0667-3
https://doi.org/10.1007/s11764-017-0667-3
https://doi.org/10.1002/pbc.21335
https://doi.org/10.1002/pbc.21335
https://doi.org/10.1007/s00520-016-3235-x
https://doi.org/10.1007/s00520-016-3235-x
https://doi.org/10.1002/ijc.29468
https://doi.org/10.1002/ijc.29468
https://doi.org/10.1371/journal.pmed.1002296
https://doi.org/10.1371/journal.pmed.1002296
https://doi.org/10.1007/s11764-016-0522-y
https://doi.org/10.1186/1471-2407-12-150
https://doi.org/10.1186/1471-2407-12-150
https://doi.org/10.1007/s11764-015-0493-4
https://doi.org/10.1159/000488203
https://doi.org/10.1159/000488203
https://doi.org/10.1002/ijc.33772
http://www.survivorshipguidelines.org/
http://www.survivorshipguidelines.org/
http://www.awmf.org/uploads/tx_szleitlinien/025-003l_S1_Nachsorge_von_krebskranken_Kindern_Jugendlichen_06-2013.pdf
http://www.awmf.org/uploads/tx_szleitlinien/025-003l_S1_Nachsorge_von_krebskranken_Kindern_Jugendlichen_06-2013.pdf
http://www.survivorshipguidelines.org/
https://doi.org/10.1016/j.critrevonc.2017.10.004
https://doi.org/10.1007/s11764-019-00795-5
https://doi.org/10.1007/s11764-017-0634-z
https://doi.org/10.1136/bmjspcare-2020-002313
https://doi.org/10.1136/bmjspcare-2020-002313
https://doi.org/10.1002/pbc.28090
https://doi.org/10.1002/pbc.28090
https://doi.org/10.1037/a0012801
https://doi.org/10.1002/pon.4680
https://doi.org/10.1007/s11764-019-00790-w
https://doi.org/10.1007/s11764-019-00790-w
https://doi.org/10.1016/j.ejon.2009.05.001
https://doi.org/10.1016/j.ijnurstu.2020.103851
https://doi.org/10.1016/j.ijnurstu.2013.02.001
https://doi.org/10.1007/s11764-019-00781-x
https://doi.org/10.1007/s11764-019-00781-x
https://doi.org/10.1111/ecc.12649
https://doi.org/10.1111/ecc.12649


Page 9 of 9Aleshchenko et al. BMC Health Services Research         (2022) 22:1176  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 37. Sisk BA, Schulz GL, Blazin LJ, Baker JN, Mack JW, DuBois JM. Parental views 
on communication between children and clinicians in pediatric oncol‑
ogy: a qualitative study. Support Care Cancer. 2021;29:4957–68. https:// 
doi. org/ 10. 1007/ s00520‑ 021‑ 06047‑6.

 38. Hoekstra‑Weebers JE, Jaspers JP, Kamps WA, Klip EC. Psychological 
adaptation and social support of parents of pediatric cancer patients: a 
prospective longitudinal study. J Pediatr Psychol. 2001;26:225–35. https:// 
doi. org/ 10. 1093/ jpepsy/ 26.4. 225.

 39. Gebauer J, Baust K, Bardi E, Grabow D, Stein A, van der Pal HJ, et al. 
Guidelines for Long‑Term Follow‑Up after Childhood Cancer: Practical 
Implications for the Daily Work. Oncol Res Treat. 2020;43:61–9. https:// doi. 
org/ 10. 1159/ 00050 4200.

 40. Langer T, Grabow D, Steinmann D, Wörmann B, Calaminus G. Late Effects 
and Long‑Term Follow‑Up after Cancer in Childhood. Oncol Res Treat. 
2017;40:746–50. https:// doi. org/ 10. 1159/ 00048 4936.

 41. Sieswerda E, Postma A, van Dalen EC, van der Pal H, Tissing W, Rammeloo 
L, et al. The Dutch Childhood Oncology Group guideline for follow‑up of 
asymptomatic cardiac dysfunction in childhood cancer survivors. Ann 
Oncol. 2012;23:2191–8. https:// doi. org/ 10. 1093/ annonc/ mdr595.

 42. von der Weid N. Late effects in long‑term survivors of ALL in child‑
hood: experiences from the SPOG late effects study. Swiss Med Wkly. 
2001;131:180–7.

 43. Chan RJ, Yates P, Li Q, Komatsu H, Lopez V, Thandar M, et al. Oncology 
practitioners’ perspectives and practice patterns of post‑treatment cancer 
survivorship care in the Asia‑Pacific region: results from the STEP study. 
BMC Cancer. 2017;17:715. https:// doi. org/ 10. 1186/ s12885‑ 017‑ 3733‑3.

 44. Bejarano‑Quisoboni D, Pelletier‑Fleury N, Allodji RS, Lacour B, GrosClaude 
P, Pacquement H, et al. Health care expenditures among long‑term survi‑
vors of pediatric solid tumors: Results from the French Childhood Cancer 
Survivor Study (FCCSS) and the French network of cancer registries 
(FRANCIM). PLoS ONE. 2022;17:e0267317. https:// doi. org/ 10. 1371/ journ al. 
pone. 02673 17.

 45. Borgmann A, Zinn C, Hartmann R, Herold R, Kaatsch P, Escherich G, et al. 
Secondary malignant neoplasms after intensive treatment of relapsed 
acute lymphoblastic leukaemia in childhood. Eur J Cancer (Oxford, Eng‑
land : 1990). 2008;44:257–68. https:// doi. org/ 10. 1016/j. ejca. 2007. 09. 019.

 46. Swart E, Gothe H, Geyer S, Jaunzeme J, Maier B, Grobe TG, Ihle P. Gute 
Praxis Sekundärdatenanalyse (GPS): Leitlinien und Empfehlungen. [Good 
Practice of Secondary Data Analysis (GPS): guidelines and recommenda‑
tions]. Gesundheitswesen (Bundesverband der Arzte des Offentlichen 
Gesundheitsdienstes (Germany)). 2015;77:120–6. https:// doi. org/ 10. 
1055/s‑ 0034‑ 13968 15.

 47. Bradshaw J. Problems and progress in medical care : essays on current 
research: Taxonomy of social need. 1972. https:// eprin ts. white rose. ac. uk/ 
118357/ 1/ brads haw_ taxon omy. pdf. Accessed 4 Jun 2021.

 48. Pourmand G, Doshmangir L, Ahmadi A, Noori M, Rezaeifar A, Mashhadi 
R, et al. An application of the theory of planned behavior to self‑care in 
patients with hypertension. BMC Public Health. 2020;20:1290. https:// doi. 
org/ 10. 1186/ s12889‑ 020‑ 09385‑y.

 49. Mueller RA. Episodic Narrative Interview: Capturing Stories of Experience 
With a Methods Fusion. Int J Qual Methods. 2019. https:// doi. org/ 10. 
1177/ 16094 06919 866044.

 50. Pechmann C. A Comparison of Health Communication Models: Risk 
Learning Versus Stereotype Priming. Media Psychol. 2001;3:189–210. 
https:// doi. org/ 10. 1207/ S1532 785XM EP0302_ 04.

 51. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process. 
1991;50:179–211. https:// doi. org/ 10. 1016/ 0749‑ 5978(91) 90020‑T.

 52. Bargh JA, Chen M, Burrows L. Automaticity of social behavior: Direct 
effects of trait construct and stereotype activation on action. J Pers Soc 
Psychol. 1996;71:230–44. https:// doi. org/ 10. 1037/ 0022‑ 3514. 71.2. 230.

 53. Francis J, Johnston M, Eccles M, Walker A, Grimshaw JM, Foy R, Kaner EFS, 
Smith L, Bonetti D. Constructing questionnaires based on the theory of 
planned behaviour: A manual for Health Services Researchers. Quality 
of life and management of living resources; Centre for Health Services 
Research. 2004.

 54. Stake RE. The art of case study research. Thousand Oaks: Sage Publ; 2010.
 55. Ritchie J, Lewis C, Nicholls C, Ormston R. Qualitative Research Practice: A 

Guide for Social Science Students and Researchers. 2013.
 56. Feijen EAM, van Dalen EC, van der Pal HJH, Reulen RC, Winter DL, Keuhni 

CE, et al. Increased risk of cardiac ischaemia in a pan‑European cohort 

of 36 205 childhood cancer survivors: a PanCareSurFup study. Heart. 
2021;107:33–40. https:// doi. org/ 10. 1136/ heart jnl‑ 2020‑ 316655.

 57. Feijen EAML, Font‑Gonzalez A, van der Pal HJH, Kok WEM, Geskus RB, 
Ronckers CM, et al. Risk and Temporal Changes of Heart Failure Among 
5‑Year Childhood Cancer Survivors: a DCOG‑LATER Study. J Am Heart 
Assoc. 2019;8:e009122. https:// doi. org/ 10. 1161/ JAHA. 118. 009122.

 58. Leerink JM, de Baat EC, Feijen EAM, Bellersen L, van Dalen EC, Grotenhuis 
HB, et al. Cardiac Disease in Childhood Cancer Survivors: Risk Prediction, 
Prevention, and Surveillance: JACC CardioOncology State‑of‑the‑Art 
Review. JACC CardioOncol. 2020;2:363–78. https:// doi. org/ 10. 1016/j. jac‑
cao. 2020. 08. 006.

 59. Cane J, O’Connor D, Michie S. Validation of the theoretical domains 
framework for use in behaviour change and implementation research. 
Implement Sci. 2012;7:37. https:// doi. org/ 10. 1186/ 1748‑ 5908‑7‑ 37.

 60. Pluijm SMF. Accelerated Aging as a Paradigm to Understand the Late 
Effects of Cancer Therapies. Front Horm Res. 2021;54:16–24. https:// doi. 
org/ 10. 1159/ 00051 8816.

 61. Hendriks MJ, Harju E, Roser K, Ienca M, Michel G. The long shadow of 
childhood cancer: a qualitative study on insurance hardship among 
survivors of childhood cancer. BMC Health Serv Res. 2021;21:503. https:// 
doi. org/ 10. 1186/ s12913‑ 021‑ 06543‑9.

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

https://doi.org/10.1007/s00520-021-06047-6
https://doi.org/10.1007/s00520-021-06047-6
https://doi.org/10.1093/jpepsy/26.4.225
https://doi.org/10.1093/jpepsy/26.4.225
https://doi.org/10.1159/000504200
https://doi.org/10.1159/000504200
https://doi.org/10.1159/000484936
https://doi.org/10.1093/annonc/mdr595
https://doi.org/10.1186/s12885-017-3733-3
https://doi.org/10.1371/journal.pone.0267317
https://doi.org/10.1371/journal.pone.0267317
https://doi.org/10.1016/j.ejca.2007.09.019
https://doi.org/10.1055/s-0034-1396815
https://doi.org/10.1055/s-0034-1396815
https://eprints.whiterose.ac.uk/118357/1/bradshaw_taxonomy.pdf
https://eprints.whiterose.ac.uk/118357/1/bradshaw_taxonomy.pdf
https://doi.org/10.1186/s12889-020-09385-y
https://doi.org/10.1186/s12889-020-09385-y
https://doi.org/10.1177/1609406919866044
https://doi.org/10.1177/1609406919866044
https://doi.org/10.1207/S1532785XMEP0302_04
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1037/0022-3514.71.2.230
https://doi.org/10.1136/heartjnl-2020-316655
https://doi.org/10.1161/JAHA.118.009122
https://doi.org/10.1016/j.jaccao.2020.08.006
https://doi.org/10.1016/j.jaccao.2020.08.006
https://doi.org/10.1186/1748-5908-7-37
https://doi.org/10.1159/000518816
https://doi.org/10.1159/000518816
https://doi.org/10.1186/s12913-021-06543-9
https://doi.org/10.1186/s12913-021-06543-9

	Long-term care, care needs and wellbeing of individuals after cancer in childhood or adolescence (VersKiK): study protocol of a large scale multi-methods non-interventional study
	Abstract 
	Background: 
	Methods: 
	Discussion: 
	Trial registration: 

	Background
	Methods  design
	Current state of the follow-up care and potential late adverse effects (module 1)
	Exploration of actual long-term needs of survivors (module 2)
	Evaluation of selected guidelines (module 3)

	Discussion
	Strengths and limitations
	Perspectives

	Acknowledgements
	References


