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Abstract

Advances in diagnostics and treatment of childhood cancer during the past few

decades have substantially increased survival, resulting in a growing population of

survivors of childhood cancer. Somatic and mental late effects of the cancer and the

treatment may impact the quality of life (QoL). Previous reviews of QoL in survivors

of childhood cancer have shown contradictory findings across studies and the major-

ity of studies included have been based on data from North America and may not be

directly comparable to a European setting. The aim of our study was to critically eval-

uate and summarise the latest evidence on the QoL of childhood cancer survivors in

Europe and to identify survivors at particular risk. The eligible studies were published

between 2008 and 2022, conducted in Europe and included participants who had

survived at least 5 years after diagnosis of a childhood cancer. The main outcome of

interest was QoL of survivors which was measured with validated qualitative and

quantitative QoL questionnaires. A systematic literature search conducted in

PubMed, EMBASE, PsycINFO and CINALH resulted in inclusion of 36 articles with a

total of 14 342 survivors of childhood cancer. The majority of included studies found

that childhood cancer survivors reported poorer QoL than comparisons. Female gen-

der, treatment with haematopoietic stem cell transplantation and a brain tumour

diagnosis were associated with lower QoL. With a growing population of childhood

cancer survivors with many years ahead of them, targeted interventions and optimal

follow-up care are important to improve the QoL of survivors.
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What's new?

While decades of diagnostic and treatment advances have resulted in a steadily growing population

of childhood cancer survivors, somatic and mental late effects of both the cancer and the treat-

ment may impact survivors’ long-term quality of life. This systematic review found that childhood

cancer survivors report worse quality of life than comparison groups, although the score

Abbreviations: AXIS, appraisal tool for cross-sectional studies; CNS, central nervous system; HSCT, haematopoietic stem cell transplantation; MCS, mental component summary; PCS, physical

component summary; QoL, quality of life; SF-36, 36-item Short Form Survey.
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differences were small to moderate. Survivors of brain tumours, female survivors and survivors

treated with haematopoietic stem cell transplantation were at particular risk. Targeted interven-

tions and optimal follow-up care are important to improve the quality of life of childhood cancer

survivors.

1 | INTRODUCTION

In Europe, approximately 15 000 children aged 0 to 14 years and

20 000 adolescents and young adults aged 15 to 24 years are diag-

nosed with cancer each year.1 As a result of more effective treatment,

the 5-year survival after childhood cancer has increased markedly

over the past few decades and exceeds 80% in most European coun-

tries.2,3 This substantial improvement in survival has resulted in a

steadily growing population of childhood cancer survivors, who are,

however, at increased risk of a wide range of somatic and psychiatric

disorders, adverse mental late effects such as fatigue, neurocognitive

sequelae (eg, impairments in memory), anxiety, depression, sleep dis-

turbances and long-term socioeconomic consequences, such as lower

educational attainment and unemployment.4-12 These late effects

may have a negative impact on the quality of life (QoL) of survivors.13

For the sake of simplicity, the population of survivors who were diag-

nosed with cancer before the age of 21 will henceforth be referred to

as childhood cancer survivors.

Previous reviews of studies of QoL in survivors of childhood cancer

have shown that overall survivors are similar to comparisons with

regard to physical, psychological and social domains of QoL but that

subgroups of survivors have impaired QoL. Older age at diagnosis, lon-

ger time since diagnosis, female gender, being a survivor of a central

nervous system (CNS) tumour or bone cancer, treatment with radiation

therapy and certain socioeconomic factors such as lower educational

attainment have been found to reduce QoL.14-17 Lack of comparability

among studies in these reviews obviates firm conclusions as popula-

tions were highly diverse. The study populations consisted, for example,

of both children and adults, survivors and patients with current cancer

and used both proxy and self-reported outcomes. Further, most of the

studies in the previous reviews were of North American samples, and

the results may not be generalizable to a European setting because of

cultural differences and variations in healthcare systems. Therefore, we

have focused on increasing comparability among studies by harmonis-

ing the population, which therefore only includes adolescent and adult

survivors of childhood cancer in Europe.

The aim of this review is to critically appraise and summarise evi-

dence from studies on the QoL of survivors of childhood cancer in

Europe published since the latest relevant review.17 A further aim is

to identify factors related to poor QoL and survivors who are at

particular risk.

2 | MATERIALS AND METHODS

The PRISMA guidelines were used for this systematic review.18 The

research strategy and eligibility criteria were determined, and then

relevant articles were identified and selected through a systematic lit-

erature search of four databases, PubMed, EMBASE, PsycINFO and

CINALH, on 27 January 2020. The search in PubMed was updated on

15 December 2022. Potentially eligible articles were identified by

combining five components in the search: cancer, survivorship, child-

hood, QoL and questionnaire. The PubMed search strategy is pre-

sented in Table S1. To find further studies, the reference lists of

included articles were examined, and the latest citations were checked

in the Scopus database.

2.1 | Study selection and eligibility criteria

As relevant studies published up to February 2008 were included in a

previous systematic review,17 articles published between March 2008

and December 2022 were eligible for inclusion. Inclusion was limited

to articles in English based on European data. The outcomes of inter-

est were the QoL of survivors and factors correlated with lower and

higher scores of QoL. Studies were included if a validated quantitative

or qualitative QoL instrument was applied. Studies were included

regardless of the chosen comparison group which could be internal,

healthy controls or standard populations. Studies of survivors of all

childhood cancers diagnosed before the age of 21 years were eligible.

This criterion was changed from 20 years during study selection to

ensure inclusion of additional relevant articles. Studies of QoL in sur-

vivors under 15 years of age have often had proxy respondents rather

than self-reports of QoL by survivors, which may emphasise physical

rather than psychological problems. Therefore, we set the minimum

age for evaluation of QoL at 15 years. As the QoL of newly diagnosed

individuals still undergoing treatment may differ from that of individ-

uals who have been cured, we included only studies of children who

had survived for at least 5 years after the initial diagnosis to exclude

acute effects of diagnosis and treatment. Intervention studies, reviews

and studies conducted to validate or describe QoL questionnaires

were excluded.

The screening and selection process was performed using the

software Covidence. Two independent researchers (PAL, CP) assessed

each article from its title and abstract and then extracted and

screened full-text articles according to the eligibility criteria. Discrep-

ancies between the two researchers were discussed and resolved by

agreement. The data extracted (PAL, CP) from the articles included

the first author's name, year of publication, country, study design, can-

cer type, sample size, age at diagnosis and evaluation, follow-up since

diagnosis, period of diagnosis, comparison group(s), questionnaires

used, factors related to QoL and main QoL outcomes. All data

extracted from articles is presented in Table 1. Excel was used to

organise and compare studies. As included studies used different QoL
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questionnaires and different types of comparison groups, it was not

feasible to conduct a meta-analysis on all of the included papers.

2.2 | Quality assessment

As all the studies included were cross-sectional in design, the

Appraisal Tool for Cross-sectional Studies (AXIS) was used to assess

their quality.55 The 20-item tool allows measurement of methodologi-

cal quality according to the following criteria: clarity of aims and refer-

ence population, appropriateness of study design and sample frame,

justification of the sample size, process of selecting participants, mea-

sures taken to include nonresponders and potential response bias,

appropriate measurement of risk factors and outcome variables, elab-

oration of methods and statistical approach, adequate description of

results, including internal consistency, justified discussion and conclu-

sion, discussion of limitations and statement of ethical approval, par-

ticipant consent and any conflict of interest. The items were scored

‘yes’ or ‘no’ (PAL).55 To the knowledge of the authors no manual or

instruction regarding division in relation to the degree of quality

exists. The AXIS domains most frequently found to reduce the meth-

odological quality were lack of justification for sample size, lack of

information about nonresponders, a low response rate (raising con-

cern about nonresponse bias) and internally inconsistent results.

3 | RESULTS

The literature search resulted in 2629 articles published between

1 March 2008 and 19 October 2022. Duplicates were excluded, and

articles were screened for eligibility, resulting in inclusion of 36 articles

(Figure 1). Most of the articles excluded were non-European studies,

conference reports, studies of adult cancer or studies of children

undergoing cancer treatment. The characteristics of the included stud-

ies are summarised in Table 1, and the QoL instruments used in the

studies are presented in Table 2. The assessment of study quality is

shown in Table S2.

The included articles provided data on a total of 14 342 survi-

vors of childhood cancer. Three articles were based on data from a

French cohort of survivors of leukaemia,37-39 two articles were from

studies in northern Italy,19,20 two articles were based on data from a

Belgian and French cohort of survivors of hematologic cancers40,41

and five articles used data from the Dutch LATER registry,21-25 with

overlapping populations. All articles were screened for overlapping

populations. Survivors of various cancers were included in 18 stud-

ies.19-36 Twelve studies were of survivors of haematological

cancers,37-48 four of brain tumour survivors49-52 and two of survi-

vors of other cancers, that is, differentiated thyroid carcinoma53 and

head-and-neck rhabdomyosarcoma.54 The period of diagnosis ran-

ged from 1948 to 2013, but in most studies, it was between 1970

and 2010. Of the 36 studies, 20 were conducted in Western

European populations,21-27,29,31,32,34,35,37-41,43,51,53 11 were con-

ducted in Northern Europe,28,30,33,44-50,52 four in SouthernT
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Europe19,20,36,42 and one in both a western and a northern European

population.54 QoL was measured as the primary outcome in 30 stud-

ies and as the secondary outcome in the six other studies. The pri-

mary outcomes of these studies were psychiatric disorders,26

information needs,27 long-term complications,50 patient

satisfaction,20 psychosocial well-being54 and support needs.21

3.1 | Quality of life

In most studies, the 36-item Short Form Survey (SF-36) or RAND-36

questionnaire was used to assess the QoL of survivors and compari-

sons (Table 2). Both consist of 36 questions that can be summarised

in eight scales: physical functioning (PF), role limitation due to physical

health (RP), bodily pain (BP), general health perception (GH), energy

and vitality (VT), social functioning (SF), role limitation due to emo-

tional problems (RE) and mental health (MH). The scores on each scale

range from 0 to 100, with 100 indicating the highest rating of QoL.

The eight scales can be further aggregated into a ‘physical component

summary’ (PCS) and a ‘mental component summary’ (MCS).67,68 The

other less frequently used questionnaires also included different

aspects of QoL ranging from physical challenges to psychosocial

problems.

In the 31 studies in which survivors were compared to a

comparison group survivors scored worse than healthy

controls,21,24,25,28,32-34,44,46,49,51-53 population norms20,22,23,35,37-39,48,54

or siblings31,48 on a QoL summary score or subdomain in 23 studies.

Three studies found no significant differences in perceived QoL30,36,50

and five studies found that survivors rated QoL or subscales

higher than a comparison group.19,40,42,43,45 Of the 23 studies that

found a lower QoL in survivors, 12 were based on survivors of

various cancers,20-25,28,31-35 six on survivors of haematological

cancers,37-39,44,46,48 three on brain tumour survivors,49,51,52 one on sur-

vivors of differentiated thyroid carcinoma53 and one on survivors of

head-and-neck rhabdomyosarcoma.54 The five studies that found a

higher QoL in survivors were based mainly on survivors of haematologi-

cal cancers.19,40,42,43,45 One of the three studies that found no differ-

ence in QoL was based on brain tumour survivors,50 while the other

two were based on survivors of various cancers.30,36

Of the 23 studies that found a lower QoL in survivors,

22 found this outcome in at least one physical

subdomain,20-25,28,31-35,37-39,44,46,48,49,51-53 while 17 found the outcome

in at least one mental subdomain.20-23,25,32,34,35,37-39,44,46,48,51,52,54

The physical subdomains found mainly to be correlated with

worse QoL were PF,22,25,28,31,32,34,35,37-39,44,46,49,51-53

GH20,22,25,31,32,34,35,38,39,44,46,48,52 and RP (problems at work or in other

Records identified from:
PubMed (n = 1165)
CINALH (n = 243)
Embase (n = 1069)
PsycINFO (n = 142)
Handpicked (n = 10)

(n = 2629)

Records removed before
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Duplicate records removed
(n = 833)
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(n = 1796)

Records excluded
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Conference reports (n = 136)
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(n = 312)

Reports excluded:
Outside Europe (n = 158)
<5 years since diagnosis (n = 53)
Not Childhood Cancer Survivors (n = 44)
<15 years at evaluation (n = 14)
University thesis (n = 3)
No ‘Quality of Life’ assessment (n = 3)
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(n = 36)
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figure can be viewed at
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regular daily activities due to physical health).25,31,33,34,38,39,44,46,53

Fewer studies found that the subdomain BP was coherent with

worse QoL.25,32,34,35,39,46 The size of the effect varied by subscale

but was generally small, such as in a Swiss study of 1593 survivors

of various childhood cancers, who reported poorer PF (mean, 49.0

vs 52.9, P < .001), RP (mean, 49.5 vs 50.4, P = .003) and GH (mean,

53.5 vs 56.6, P < .001) than siblings.31 A study in Norway of 285 sur-

vivors of childhood acute lymphoblastic leukaemia and lymphoma

found medium-sized differences when comparing scores in survivors

with that of the general population on PF (mean, 90.1 vs 94.0,

P < .001), BP (mean, 72.2 vs 79.0, P < .001), RP (mean, 75.0 vs 87.4,

P < .001) and GH (mean, 64.1 vs 80.1, P < .001).46

The main mental subdomains found to be coherent with worse

QoL were SF22,25,32,34,35,37-39,46,48,51,52 and MH,20,25,32,34,35,44,46,49,51

but several studies also found that VT20,22,25,32,34,35,39,46,52 and

RE25,34,37-39,44,48,52 were connected with lower QoL. The effect sizes

in the studies that found a significantly lower score for mental sub-

domains in survivors compared to the population norm or a compari-

son group were small to medium. A study in Norway of

285 survivors of childhood acute lymphoblastic leukaemia and lym-

phoma found lower scores in survivors than in the general popula-

tion for MH (mean, 74.4 vs 79.1, P < .001), SF (mean, 82.6 vs 89.0,

P < .001) and VT (mean, 51.1 vs 60.1; P < .001).46 The largest

differences in effect sizes were seen in a Dutch study of 60 survivors

of childhood cancer, in which lower scores were found for VT (mean,

52.2 vs 70.7; P < .001), MH (mean, 62.3 vs 78.7; P < .001) and SF

(mean, 48.1 vs 87.8; P < .001).35

In the five studies that reported comparably better

QoL19,40,42,43,45 among survivors of childhood cancer, both physical

and mental scores of QoL were higher, but better MH and better VT

were the subdomains most often reported.19,40,43,45 Effect sizes var-

ied, but were generally small. In an Italian study of 205 survivors of

various cancers other than CNS tumours, survivors reported signifi-

cantly better scores than healthy students on all four mental subdo-

mains on the SF-36 questionnaire (meanMH, 71.59 vs 65.77,

P = .001; meanVT, 63.35 vs 55.44, P = .0001; meanSF, 76.27 vs

71.45, P = .004; and meanRE, 75.47 vs 58.43, P = .0001) and on two

of the four physical subdomains (meanBP, 87.90 vs 79.53,

P = .00013; meanRE, 86.78 vs 80.89, P = .02).19 A Swiss study43 of

457 long-term survivors of relapsed childhood acute lymphoblastic

leukaemia reported higher scores in survivors in all four physical sub-

domains: PF (mean, 52.0), BP (mean, 57.1), RP (mean, 51.0) and GH

(mean, 54.0) compared to the German population norm of 50.0. They

also found higher scores in survivors for two of the mental subdo-

mains: MH (mean, 54.0) and VT (mean 57.0) compared to population

norms (mean 50.0).

TABLE 2 Instruments used to assess the quality of life in studies of childhood cancer survivors.

Instrument (ref.)

No. of studies in

which used Domains covered

SF-3656 18 Physical functioning, role limitations due to physical problems, social functioning, bodily pain, general

mental health, role limitations due to emotional problems, vitality and general health perceptions

RAND-3657 5 Physical functioning, role limitations due to physical problems, social functioning, bodily pain, general

mental health, role limitations due to emotional problems, energy/fatigue and general health

perceptions

SF-1258 4 Physical component score and mental component score

PedsQL 4.059 4 Physical, emotional, social, school/work and psychosocial health

SEIQoL-DW60 2 The most important aspects of life for the individual survivor, individual rating of aspects and rating of

the importance of the aspects against each other

15D

instrument61
1 Breathing, mental function, speech, vision, mobility, usual activities, vitality, hearing, eating, elimination,

sleeping, distress, discomfort and symptoms, sexual activity and depression

EORTC QLQ-

C3062
1 Functional scales (physical, role, cognitive, emotional and social), symptom scales (fatigue, pain and

nausea and vomiting) and a global health and quality of life scale

FLZM63 1 General: friends/acquaintances, leisure time/hobbies, health, income/financial security, occupation/work,

housing/living conditions, family life/children and partner relationship/sexuality

Health: physical condition/fitness, ability to relax/stay on an even keel, energy/zest for life, mobility,

vision and hearing, freedom from anxiety, freedom from aches and pains and independence from

help/care

THYCA-QoL64 1 Voice and throat problems, temperature problems, pain and cramps, weight changes, headache and

attention problems, restlessness, agitation and anxiety and sexual interest

TAAQOL65 1 Gross motor functioning, fine motor functioning, cognitive functioning, sleep, pain, social functioning,

daily activities, sexuality, vitality, positive emotions, depressive emotions and aggressive emotions

Ladder of Life66 1 Quality of life 5 years before disease, quality of Life of current life and quality of life 5 years after

diagnosis

Abbreviations: EORTC, European Organisation for Research and Treatment of Cancer; PedsQL™ 4.0, Paediatric Quality of Life Inventory 4.0; SEIQoL-DW,

Schedule for the Evaluation of Individual Quality of Life—Direct Weighting; SF, simple form; THYCA-QoL, disease-specific health-related quality of life

questionnaire for thyroid cancer survivors; TAAQOL, TNO-AZL Questionnaire for Adult Health-Related Quality of Life.
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3.2 | Quality of life-related characteristics

The characteristics correlated with QoL were examined in 32 studies.

We categorised the findings as cancer and treatment, physical and

mental and sociodemographic characteristics. Studies in which charac-

teristics were significant can be found in Table 3.

3.2.1 | Cancer and treatment characteristics

Survivors' age at diagnosis was not correlated with QoL in most

studies.19,23,24,30,31,35,36,41,42,46,49,53 In four studies, however, older

age at diagnosis was associated with lower QoL.22,29,44,52 Survivors

treated with haematopoietic stem cell transplantation (HSCT)

reported poorer physical health than non-HSCT-treated survivors in

the seven studies that investigated this.19,22,31,36,38,42,47 Treatment

with radiation,22,24,31,41,42,44 chemotherapy29,37,44 or surgery31 also

negatively influenced subdomains of QoL, while other studies found

no correlation with treatment.23,28,32,39,45,46 In seven of 10 studies

that evaluated the relevance of cancer type, significant associations

were found. Survivors of medulloblastoma reported less VT than sur-

vivors of ependymoma,49 survivors of brain tumours had lower QoL

than survivors of haematological cancers,22,24,29 survivors of solid

tumours reported lower life satisfaction than survivors of brain

tumours and haematological cancers,32 and survivors of CNS tumours,

retinoblastoma, bone tumours and soft tissue tumours had lower PCS

than survivors of other cancers.31 In a different study, survivors of

haematological cancers treated with HSCT reported poorer physical

TABLE 3 Quality of life-related characteristics.

Characteristics References

No. of times a characteristic was

significant
No. of studies in
which characteristic

was studied

Overall

QoL

Subscales

of QoL Total

1. Medical characteristics

Age at diagnosis 19,22-24,29-31,35,36,41,42,44,46,49,52,53 1 3 4 16

Type of cancer 19,22-24,29,31,32,34,46,49 2 5 7 10

Tumour risk 41,42,51,53 1 2 3 4

Type of treatment 19,22-24,28,29,31,32,36-39,41,42,44-47 2 10 12 18

Treatment intensity 30,42,44,46,53 0 2 2 5

Duration of treatment 29,32 2 0 2 2

Relapse 22-24,29,31,41,43-46 1 4 5 10

Time since diagnosis 19,22,23,31,32,36,44-46,53 0 3 3 10

2. Physical and psychological characteristics

Physical complications 23,29,31,32,34,42,46,51,53 5 3 8 9

Psychological complication 23,26,29,32,34,46,52 6 1 7 7

Psychosexual functioning 35 0 0 0 1

No. and severity of complication 42,45,52,54 2 2 4 4

Regular use of medication 46 1 0 1 1

3. Sociodemographic characteristics

Age at evaluation 19,22,24,28-31,34,46,47,53 2 3 5 11

Gender 19,22-24,28-32,36,41,42,45-47,52,53 2 7 9 17

Education 22,23,28,32,44,46,51-53 2 4 6 9

Employment 32,44,47,52,53 2 2 4 5

Relationship status 22,32,44,46,53 1 1 2 5

Having children 34,44 1 0 1 2

Living situation 51 0 1 1 1

Economic status 23,28 1 0 1 2

Developmental milestones 29 0 0 0 1

Social support 23,29,48 2 0 2 3

Risk behaviour 29 0 0 0 1

Information needs 21,23,27,30 0 3 3 4

Coping 29 1 0 1 1

Patient satisfaction 20 0 1 1 1
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functioning than survivors of other cancers.19 Treatment

intensity,30,46,53 time since diagnosis,19,23,31,32,44,46,53 tumour stage53

and relapse status23,24,31,44,46 did not affect QoL in most studies, but

some found that intensive treatment was related to worse mental

scores,42,44 that longer time since diagnosis resulted in greater VT and

MH45 and that a higher tumour stage was associated with poorer

QoL.41,42,51 Conflicting results were found with regard to relapse sta-

tus. In four studies, lower GH,43 worse PCS22 and QoL29,36 were

reported by survivors who had experienced a relapse than by those

who had not. In another study, however, better MH and VT were

found in survivors who had had a relapse.45 Longer duration of treat-

ment was found to be significantly associated with poorer QoL in

three studies.22,29,32

3.2.2 | Physical and mental characteristics

Physical conditions such as obesity, chronic pain, thyroid alterations,

sensitivity disorders and insufficient growth were found to affect QoL

negatively.23,29,31,32,34,42,46,51 Poorer QoL was also found among sur-

vivors with anxiety and depression,26,32,46,52 suicidal thoughts,26 psy-

chotic disorders,26 a chronic somatic condition,46 life challenges23 and

fatigue.46 No association with QoL was found with addictive

disorders,26 eating disorders26 or psychosexual problems.35 Survivors

who experienced posttraumatic growth—a positive psychological

change after a highly challenging life circumstance—reported higher

QoL.32,69 Having had several severe late effects (graded according to

the Common Terminology Criteria for Adverse Events, a system for

grading acute and late effects of cancer treatment) correlated with

worse QoL in three studies42,52,54 but with better VT and MH in

another study.45

3.2.3 | Sociodemographic characteristics

Age at evaluation was not correlated with reported QoL in most stud-

ies23,29,30,46,47,53; however, older age at evaluation was negatively

associated with SF,19 MCS31 and overall QoL in two studies.28,34 In a

third study, survivors aged 18-25 were at higher risk of impaired PCS

than survivors aged 46-55.22 Female survivors reported worse QoL in

seven studies19,22,24,28,30,42,52 and better QoL in two31,45; gender was

not associated with QoL in other studies.23,29,32,36,41,46,47,53 Higher

educational achievement22,28,32,44,51,52 and being employed32,47,52,53

were generally correlated with better QoL and PF. Family characteris-

tics such as relationship status44,46,53 and having children44 were gen-

erally not significantly associated with reported QoL, but one study

found that unmarried survivors had lower life satisfaction,32 one

found that having a partner decreased the risk of impaired PCS and

MCS,22 and another found that a higher standardised fecundity

ratio—the number of children observed to the number that would be

expected in the general population—was related to better QoL.34 Sur-

vivors who expressed a need for information about their illness, treat-

ment and late effects,21,27,30 with interpretive control (seeking

information in order to better understand their emotional reactions

and the situation in general),29 those with a passive coping style (sur-

vivors who coped with stress by passively allowing themselves to be

immersed in the problem),29 those who shared their emotions,29 and

those with poor economic status28 had poorer QoL. Predictive control

(survivors who were optimistic about the course of their disease) and

active coping (survivors with a goal-oriented, calm approach to the sit-

uation) were correlated with better QoL,29 and greater patient satis-

faction was associated with more VT.20

4 | DISCUSSION

This systematic review of 36 studies of QoL in survivors of childhood

cancer published between 2008 and 2022 indicates that survivors of

childhood cancer are at risk of reduced QoL. Of the 31 studies includ-

ing a comparison group, only three found no significant difference in

perceived QoL,30,36,50 five studies found that survivors rated their

QoL or subscales higher than a comparison group,19,40,42,43,45 while

23 studies found that survivors reported lower QoL when compared

to control groups or normative data.20-25,28,31-35,37-39,44,46,48,49,51-54

Effect sizes varied, but were generally small to moderate. In the five

studies that reported a higher QoL in survivors, both physical and

mental dimensions of QoL were scored higher, whereas in the 23 stud-

ies that found a lower QoL in survivors, 22 found that a physical

dimension was scored lower and 18 found that a mental dimension

was scored lower. A tendency to poorer QoL was found among survi-

vors who had received certain treatments (such as HSCT), survivors of

brain tumours, female survivors and survivors experiencing physical

and emotional difficulties.

Previous reviews have found contradictory findings across stud-

ies, but, in general, the survivors' scores on physical, psychological and

social domains of QoL were similar to those of comparisons, the

greatest difference being in physical well-being.15,17 Our results are in

line with those of previous reviews that the largest difference

between survivors and comparisons is in the physical subdomain of

QoL. Unlike in previous reviews, most studies in the present review

found significantly lower scores on QoL and subdomains for survivors

compared to population norms or comparisons, but the differences in

scores were small to moderate. While the present review was

restricted to studies of QoL in >5-year survivors who were ≥15 years

of age at the time of evaluation for QoL, previous reviews also

included studies of survivors undergoing treatment and survivors

younger than 15 years of age, and in some cases studies with proxy

respondents. Further, most of the studies in previous reviews were

conducted in North America. In the present review, most studies used

the SF-36 questionnaire, facilitating comparison of studies. These fac-

tors may explain the differences in findings.

It may be difficult to measure treatment as a predictor of QoL, as

survivors often received a combination of treatments, and treatment

protocols have changed substantially during the past decades. Survivors

treated with radiation, chemotherapy or HSCT reported poorer QoL

than survivors treated with other means.19,29,31,37,38,42,44,47 Radiation,

chemotherapy and HSCT have previously been associated with higher

risks of adverse health effects, including cardiovascular disease,
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endocrinological disturbance, secondary cancers, obesity, fatigue and

impaired cognitive function and also with negative impacts on social

functioning, educational achievement and employment,14,70-75

which could be the mechanism by which survivors experience worse

QoL. This is supported by several studies included in this review,

which showed that QoL was correlated with the physical late effects

of the cancer and its treatment and also with mental health

problems.26,29,31,32,34,42,46

The findings with regard to the impact of certain cancers on QoL

were ambiguous, but, as previously observed,14 survivors of brain

tumours and solid tumours tended to report poorer QoL than survi-

vors of haematological cancers.29,31,32 One study found that the medi-

ating factors between survival from a brain tumour and worse QoL

were psychosocial, cognitive and neurological late effects; physical

late effects and passive coping were other mediating factors.29

Female childhood cancer survivors more often experience

reduced QoL.19,28,30,42 The reasons may include the fact that females

tend to discuss problems more openly than men,76 reflect the findings

for the general population77 or reflect differences in tolerance of

therapy.16

Although most of the studies in this review found a lower QoL

in survivors of childhood cancer than in population norms or com-

parisons, four studies found a positive effect.19,42,43,45 Possible

explanations include posttraumatic growth after defeating a life-

threatening disease, a shift in values and perspectives and acquisi-

tion of an increased ability to cope with problems.76,78 Other pro-

posed explanations are a desire to appear normal and self-

deception response bias (an unconscious tendency to deny prob-

lems and therefore underreport symptoms and exaggerate positive

aspects).79

The findings of this review imply that treatment regimens should

be continually reassessed, that multidisciplinary care should be part of

the follow-up and that further research should be conducted on spe-

cific cancers and specific treatments to attenuate potential adverse

effects and improve QoL. Future research should also evaluate tar-

geted interventions to prevent and mitigate both health and psycho-

logical problems related to the cancer and its treatment, which could

positively affect long-term QoL. Actions, when warranted, include less

invasive treatments, risk-targeted follow-up to prevent, detect and

treat health problems and targeted training programmes to improve

daily functioning.

4.1 | Strengths and methodological challenges

A major strength of this comprehensive systematic review is the

methodological approach. Four relevant databases were searched for

articles, and the reference lists of the studies that were included were

reviewed to ensure inclusion of all studies. Another strength is that

only studies with self-reported measures of QoL were included. In

previous studies, it was found that proxies cite fewer psychological

problems and more physical problems than self-reports by survivors.80

A third strength is that the participants evaluated had survived for at

least 5 years, so that the findings are likely to reflect actual long-term

complications of the cancer and its treatment and not immediate con-

sequences. A fourth strength of our study is that only European coun-

tries were included. It is plausible that differences in health care

systems, rehabilitation options and economical aspects of treatment

influences the perceived QoL of survivors.

Findings are affected by the limitations of the studies that were

included, such as their methodological heterogeneity. Different

questionnaires were used to assess QoL, which may limit proper,

valid comparison. Another limitation is that, even though recently

published studies were included, participants received their diagno-

ses as early as 1948, and, with changes in treatment protocols over

time, survivors may have received different treatments with differ-

ent late effects. Third, all studies had a cross-sectional design, which

does not allow causal inferences or information on specific mecha-

nisms. Forth, the age range of participants and differences in time

since diagnosis may result in participants' coping mechanisms, con-

cerns and occurrence of late effects being different. Finally, no stud-

ies from Eastern Europe were found in the literature search limiting

the generalizability of results to this part of Europe. Other limita-

tions specific to some studies included small samples and low

response rates.

5 | CONCLUSION

The findings of this review indicate that survivors of childhood cancer

report worse QoL than comparison groups and normative data,

although the differences in scores were generally small to moderate.

Certain cancers such as brain tumours, treatment with HSCT and late

effects appeared to be risk factors for poorer QoL. In addition, female

survivors tended to report lower QoL. This systematic review of QoL

in European survivors of childhood cancer provides clinicians with

important knowledge about possible complications that require atten-

tion. Research on the mechanisms underlying poor QoL could help to

prevent or alleviate problems, as procedures could be adjusted or

changed according to the findings. As more children survive a cancer

diagnosis and more challenges are identified, it will be crucial to deter-

mine the appropriate care for each child and to target those in

greatest need.

AUTHOR CONTRIBUTIONS

Pia Alkærsig Larsen, Jeanette Falck Winther and Camilla Pedersen

developed the concept and study design. Pia Alkærsig Larsen and

Camilla Pedersen searched the databases and screened articles for their

eligibility. Pia Alkærsig Larsen conducted the narrative synthesis and

drafted the manuscript with support from Camilla Pedersen. All the

authors participated in interpreting the results. All the authors provided

critical feedback, revised the manuscript for intellectual content and

approved the final version. The work reported in the paper has been

performed by the authors, unless clearly specified in the text.

LARSEN ET AL. 17

 10970215, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ijc.34634 by C

ochraneItalia, W
iley O

nline L
ibrary on [03/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



FUNDING INFORMATION

Our study was supported by the Danish Childhood Cancer Foundation.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT

The data used in our study were from published articles identified in

electronic databases: PubMed, EMBASE, PsycINFO and CINALH. The

literature search was conducted in December 2022. Further informa-

tion is available from the corresponding author upon request.

ETHICS STATEMENT

This article is based only on published peer-reviewed articles.

ORCID

Jeanette Falck Winther https://orcid.org/0000-0002-3440-5108

Camilla Pedersen https://orcid.org/0000-0003-2068-0536

REFERENCES

1. Gatta G, Zigon G, Capocaccia R, et al. Survival of European children

and young adults with cancer diagnosed 1995-2002. Eur J Cancer.

2009;45(6):992-1005. doi:10.1016/j.ejca.2008.11.042

2. Gatta G, Botta L, Rossi S, et al. Childhood cancer survival in

Europe 1999–2007: results of EUROCARE-5—a population-based

study. Lancet Oncol. 2014;15(1):35-47. doi:10.1016/S1470-2045(13)

70548-5

3. Erdmann F, Frederiksen LE, Bonaventure A, et al. Childhood cancer:

survival, treatment modalities, late effects and improvements over

time. Cancer Epidemiol. 2021;71(Pt B):101733. doi:10.1016/j.canep.

2020.101733

4. Friend AJ, Feltbower RG, Hughes EJ, Dye KP, Glaser AW. Mental

health of long-term survivors of childhood and young adult cancer: a

systematic review. Int J Cancer. 2018;143(6):1279-1286. doi:10.

1002/ijc.31337

5. Brinkman TM, Zhu L, Zeltzer LK, et al. Longitudinal patterns of psy-

chological distress in adult survivors of childhood cancer. Br J Cancer.

2013;109(5):1373-1381. doi:10.1038/bjc.2013.428

6. Michel G, Rebholz CE, von der Weid NX, Bergstraesser E, Kuehni CE.

Psychological distress in adult survivors of childhood cancer: the

Swiss childhood cancer survivor study. J Clin Oncol. 2010;28(10):

1740-1748. doi:10.1200/JCO.2009.23.4534

7. Lubas MM, Mandrell BN, Ness KK, et al. Short sleep duration and

physical and psychological health outcomes among adult survivors of

childhood cancer. Pediatr Blood Cancer. 2021;68(7):e28988. doi:10.

1002/pbc.28988

8. Wroot H, Afzal AR, Forbes C, et al. Fear of cancer recurrence among

survivors of childhood cancer. Psychooncology. 2020;29(7):1132-

1140. doi:10.1002/pon.5387

9. Phillips NS, Duke ES, Schofield HT, Ullrich NJ. Neurotoxic effects

of childhood cancer therapy and its potential neurocognitive

impact. J Clin Oncol. 2021;39(16):1752-1765. doi:10.1200/JCO.20.

02533

10. Frederiksen LE, Erdmann F, Mader L, et al. Psychiatric disorders in

childhood cancer survivors in Denmark, Finland, and Sweden: a

register-based cohort study from the SALiCCS research programme.

Lancet Psychiatry. 2022;9(1):35-45. doi:10.1016/S2215-0366(21)

00387-4

11. Frederiksen LE, Mader L, Feychting M, et al. Surviving childhood can-

cer: a systematic review of studies on risk and determinants of

adverse socioeconomic outcomes. Int J Cancer. 2019;144(8):1796-

1823. doi:10.1002/ijc.31789

12. Hudson MM, Ness KK, Gurney JG, et al. Clinical ascertainment of

health outcomes among adults treated for childhood cancer. JAMA.

2013;309(22):2371-2381. doi:10.1001/jama.2013.6296

13. 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(12):746-750. doi:10.1159/000484936

14. Klassen AF, Anthony SJ, Khan A, Sung L, Klaassen R. Identifying

determinants of quality of life of children with cancer and childhood

cancer survivors: a systematic review. Support Care Cancer. 2011;

19(9):1275-1287. doi:10.1007/s00520-011-1193-x

15. Langeveld NE, Stam H, Grootenhuis MA, Last BF. Quality of life in

young adult survivors of childhood cancer. Support Care Cancer.

2002;10(8):579-600. doi:10.1007/s00520-002-0388-6

16. Lund LW, Schmiegelow K, Rechnitzer C, Johansen C. A systematic

review of studies on psychosocial late effects of childhood cancer: struc-

tures of society and methodological pitfalls may challenge the conclu-

sions. Pediatr Blood Cancer. 2011;56(4):532-543. doi:10.1002/pbc.22883

17. McDougall J, Tsonis M. Quality of life in survivors of childhood can-

cer: a systematic review of the literature (2001-2008). Support Care in

Cancer. 2009;17(10):1231-1246. doi:10.1007/s00520-009-0660-0

18. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 state-

ment: an updated guideline for reporting systematic reviews. BMJ.

2021;372:n71. doi:10.1136/bmj.n71

19. Tremolada M, Bonichini S, Basso G, Pillon M. Perceived social support

and health-related quality of life in AYA cancer survivors and controls.

Psychooncology. 2016;25(12):1408-1417. doi:10.1002/pon.4072

20. Tremolada M, Schiavo S, Varotto S, Basso G, Pillon M. Patient satis-

faction in Italian childhood cancer survivors: human aspects of treat-

ment as a key factor in patients' quality of life. Health Soc Work.

2015;40(4):e148-e155. doi:10.1093/hsw/hlv067

21. van Erp LME, Maurice-Stam H, Kremer LCM, et al. Support needs of

Dutch young adult childhood cancer survivors. Support Care Cancer.

2022;30(4):3291-3302. doi:10.1007/s00520-021-06723-7

22. van Erp LME, Maurice-Stam H, Kremer LCM, et al. Health-related

quality of life in Dutch adult survivors of childhood cancer: a nation-

wide cohort study. Eur J Cancer. 2021;152:204-214. doi:10.1016/j.

ejca.2021.04.033

23. van Erp LME, Maurice-Stam H, Kremer LCM, et al. 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):

4751-4761. doi:10.1007/s00520-021-06009-y

24. van Gorp M, van Erp LME, Maas A, et al. Increased health-related

quality of life impairments of male and female survivors of childhood

cancer: DCCSS LATER 2 psycho-oncology study. Cancer. 2022;

128(5):1074-1084. doi:10.1002/cncr.34003

25. Penson A, Walraven I, Bronkhorst E, et al. The impact of cancer-related

fatigue on HRQOL in survivors of childhood cancer: a DCCSS LATER

study. Cancers. 2022;14(12):2851. doi:10.3390/cancers14122851

26. Bagur J, Massoubre C, Casagranda L, Faure-Conter C, Trombert-

Paviot B, Berger C. Psychiatric disorders in 130 survivors of childhood

cancer: preliminary results of a semi-standardized interview. Pediatr

Blood Cancer. 2015;62(5):847-853. doi:10.1002/pbc.25425

27. Gianinazzi ME, Essig S, Rueegg CS, et al. Information provision and

information needs in adult survivors of childhood cancer. Pediatr

Blood Cancer. 2014;61(2):312-318. doi:10.1002/pbc.24762

28. Halvorsen JF, Sund AM, Zeltzer L, et al. Health-related quality of life and

psychological distress in young adult survivors of childhood cancer and

their association with treatment, education, and demographic factors.

Qual Life Res. 2018;27(2):529-537. doi:10.1007/s11136-017-1716-0

29. Maurice-Stam H, Oort FJ, Last BF, Grootenhuis MA. A predictive

model of health-related quality of life in young adult survivors of

childhood cancer. Eur J Cancer Care. 2009;18(4):339-349. doi:10.

1111/j.1365-2354.2007.00916.x

18 LARSEN ET AL.

 10970215, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ijc.34634 by C

ochraneItalia, W
iley O

nline L
ibrary on [03/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0002-3440-5108
https://orcid.org/0000-0002-3440-5108
https://orcid.org/0000-0003-2068-0536
https://orcid.org/0000-0003-2068-0536
info:doi/10.1016/j.ejca.2008.11.042
info:doi/10.1016/S1470-2045(13)70548-5
info:doi/10.1016/S1470-2045(13)70548-5
info:doi/10.1016/j.canep.2020.101733
info:doi/10.1016/j.canep.2020.101733
info:doi/10.1002/ijc.31337
info:doi/10.1002/ijc.31337
info:doi/10.1038/bjc.2013.428
info:doi/10.1200/JCO.2009.23.4534
info:doi/10.1002/pbc.28988
info:doi/10.1002/pbc.28988
info:doi/10.1002/pon.5387
info:doi/10.1200/JCO.20.02533
info:doi/10.1200/JCO.20.02533
info:doi/10.1016/S2215-0366(21)00387-4
info:doi/10.1016/S2215-0366(21)00387-4
info:doi/10.1002/ijc.31789
info:doi/10.1001/jama.2013.6296
info:doi/10.1159/000484936
info:doi/10.1007/s00520-011-1193-x
info:doi/10.1007/s00520-002-0388-6
info:doi/10.1002/pbc.22883
info:doi/10.1007/s00520-009-0660-0
info:doi/10.1136/bmj.n71
info:doi/10.1002/pon.4072
info:doi/10.1093/hsw/hlv067
info:doi/10.1007/s00520-021-06723-7
info:doi/10.1016/j.ejca.2021.04.033
info:doi/10.1016/j.ejca.2021.04.033
info:doi/10.1007/s00520-021-06009-y
info:doi/10.1002/cncr.34003
info:doi/10.3390/cancers14122851
info:doi/10.1002/pbc.25425
info:doi/10.1002/pbc.24762
info:doi/10.1007/s11136-017-1716-0
info:doi/10.1111/j.1365-2354.2007.00916.x
info:doi/10.1111/j.1365-2354.2007.00916.x


30. Michel G, Greenfield DM, Absolom K, Ross RJ, Davies H, Eiser C. Fol-

low-up care after childhood cancer: survivors' expectations and pref-

erences for care. Eur J Cancer. 2009;45(9):1616-1623. doi:10.1016/j.

ejca.2009.02.026

31. Rueegg CS, Gianinazzi ME, Rischewski J, et al. Health-related quality

of life in survivors of childhood cancer: the role of chronic health

problems. J Cancer Surviv. 2013;7(4):511-522. doi:10.1007/s11764-

013-0288-4

32. Seitz DC, Hagmann D, Besier T, et al. Life satisfaction in adult survi-

vors of cancer during adolescence: what contributes to the latter sat-

isfaction with life? Qual Life Res. 2011;20(2):225-236. doi:10.1007/

s11136-010-9739-9

33. Sundberg KK, Doukkali E, Lampic C, Eriksson LE, Arvidson J,

Wettergren L. Long-term survivors of childhood cancer report quality

of life and health status in parity with a comparison group. Pediatr

Blood Cancer. 2010;55(2):337-343. doi:10.1002/pbc.22492

34. Thouvenin-Doulet S, Berger C, Casagranda L, et al. Fecundity and

quality of life of women treated for solid childhood tumors between

1948 and 1992 in France. J Adolesc Young Adult Oncol. 2018;7(4):

415-423. doi:10.1089/jayao.2017.0126

35. van Dijk EM, van Dulmen-den BE, Kaspers GJ, van Dam EW, Braam KI,

Huisman J. Psychosexual functioning of childhood cancer survivors.

Psychooncology. 2008;17(5):506-511. doi:10.1002/pon.1274

36. Tremolada M, Taverna L, Bonichini S, Pillon M, Biffi A. Psychological

well-being, cognitive functioning, and quality of life in 205 adolescent

and young adult childhood cancer survivors compared to healthy

peers. Front Psychol. 2022;13:860729. doi:10.3389/fpsyg.2022.

860729

37. Benadiba J, Michel G, Auquier P, et al. Health status and quality of life

of long-term survivors of childhood acute leukemia: the impact of

central nervous system irradiation. J Pediatr Hematol Oncol. 2015;

37(2):109-116. doi:10.1097/mph.0000000000000209

38. Berbis J, Michel G, Chastagner P, et al. A French cohort of childhood

leukemia survivors: impact of hematopoietic stem cell transplantation

on health status and quality of life. Biol Blood Marrow Transplant.

2013;19(7):1065-1072. doi:10.1016/j.bbmt.2013.04.015

39. Visentin S, Auquier P, Bertrand Y, et al. The impact of donor type on

long-term health status and quality of life after allogeneic hematopoi-

etic stem cell transplantation for childhood acute leukemia: a Leucemie

de l'Enfant et de L'Adolescent study. Biol Blood Marrow Transplant.

2016;22(11):2003-2010. doi:10.1016/j.bbmt.2016.08.004

40. Chantziara S, Musoro J, Rowsell AC, et al. Quality of life of long-term

childhood acute lymphoblastic leukemia survivors: comparison with

healthy controls. Psychooncology. 2022;31(12):2159-2168. doi:10.

1002/pon.6060

41. Sleurs C, Musoro J, Rowsell A, et al. Sociodemographic and medical

determinants of quality of life in long-term childhood acute lympho-

blastic leukemia survivors enrolled in EORTC CLG studies. Cancers.

2022;14(1):152. doi:10.3390/cancers14010152

42. Corella Aznar EG, Ayerza Casas A, Carbone Baneres A, Calvo

Escribano MAC, Labarta Aizpun JI, Samper VP. Quality of life

and chronic health conditions in childhood acute leukaemia survi-

vors. Med Clin. 2019;152:167-173. doi:10.1016/j.medcli.2018.

05.014

43. Essig S, von der Weid NX, Strippoli MP, et al. Health-related quality

of life in long-term survivors of relapsed childhood acute lymphoblas-

tic leukemia. PLoS One. 2012;7(5):e38015. doi:10.1371/journal.pone.

0038015

44. Gunn ME, Lahteenmaki PM, Puukko-Viertomies LR, Henriksson M,

Heikkinen R, Jahnukainen K. Potential gonadotoxicity of treatment in

relation to quality of life and mental well-being of male survivors of

childhood acute lymphoblastic leukemia. J Cancer Surviv. 2013;7(3):

404-412. doi:10.1007/s11764-013-0285-7

45. Harila MJ, Salo J, Lanning M, Vilkkumaa I, Harila-Saari AH. High

health-related quality of life among long-term survivors of childhood

acute lymphoblastic leukemia. Pediatr Blood Cancer. 2010;55(2):331-

336. doi:10.1002/pbc.22531

46. Kanellopoulos A, Hamre HM, Dahl AA, Fossa SD, Ruud E. Factors

associated with poor quality of life in survivors of childhood acute

lymphoblastic leukemia and lymphoma. Pediatr Blood Cancer. 2013;

60(5):849-855. doi:10.1002/pbc.24375

47. Sundberg KK, Wettergren L, Frisk P, Arvidson J. Self-reported quality

of life in long-term survivors of childhood lymphoblastic malignancy

treated with hematopoietic stem cell transplantation versus conven-

tional therapy. Pediatr Blood Cancer. 2013;60(8):1382-1387. doi:10.

1002/pbc.24519

48. Aili K, Arvidsson S, Nygren JM. Health related quality of life and buff-

ering factors in adult survivors of acute pediatric lymphoblastic leuke-

mia and their siblings. Health Qual Life Outcomes. 2021;19(1):55. doi:

10.1186/s12955-021-01700-4

49. Gunn ME, Mort S, Arola M, et al. Quality of life and late-effects

among childhood brain tumor survivors: a mixed method analysis.

Psychooncology. 2016;25(6):677-683. doi:10.1002/pon.3995

50. Kristiansen I, Strinnholm M, Stromberg B, Frisk P. Clinical characteris-

tics, long-term complications and health-related quality of life

(HRQoL) in children and young adults treated for low-grade astrocy-

toma in the posterior fossa in childhood. J Neurooncol. 2019;142(1):

203-210. doi:10.1007/s11060-018-03085-9

51. Scholtes C, Baust K, Weinhold L, et al. Health status, health-related

quality of life and socio-economic outcome in childhood brain tumor

survivors: a German cohort study. Neuro Oncol. 2019;21(8):1069-

1081. doi:10.1093/neuonc/noz044

52. Ljungman L, Remes T, Westin E, et al. Health-related quality of life in

long-term survivors of childhood brain tumors: a population-based

cohort study. Support Care Cancer. 2022;30(6):5157-5166. doi:10.

1007/s00520-022-06905-x

53. Nies M, Klein Hesselink MS, Huizinga GA, et al. Long-term quality of life

in adult survivors of pediatric differentiated thyroid carcinoma. J Clin

Endocrinol Metab. 2017;102(4):1218-1226. doi:10.1210/jc.2016-2246

54. Vaarwerk B, Schoot RA, Maurice-Stam H, et al. Psychosocial well-being

of long-term survivors of pediatric head-neck rhabdomyosarcoma.

Pediatr Blood Cancer. 2019;66(2):e27498. doi:10.1002/pbc.27498

55. Downes MJ, Brennan ML, Williams HC, Dean RS. Development of a

critical appraisal tool to assess the quality of cross-sectional studies

(AXIS). BMJ Open. 2016;6(12):e011458. doi:10.1136/bmjopen-2016-

011458

56. Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health sur-

vey (SF-36). I. Conceptual framework and item selection. Med Care.

1992;30(6):473-483.

57. Hays RD, Sherbourne CD, Mazel RM. The RAND 36-item health survey

1.0. Health Econ. 1993;2(3):217-227. doi:10.1002/hec.4730020305

58. Ware J Jr, Kosinski M, Keller SD. A 12-item short-form health survey:

construction of scales and preliminary tests of reliability and validity.Med

Care. 1996;34(3):220-233. doi:10.1097/00005650-199603000-00003

59. Varni JW, Seid M, Rode CA. The PedsQL: measurement model for the

pediatric quality of life inventory. Med Care. 1999;37(2):126-139. doi:

10.1097/00005650-199902000-00003

60. O'Boyle CA, McGee HM, Hickey A, et al. The Schedule for Evaluation

of Individual Quality of Life. Administration Manual. Dublin: Royal Col-

lege of Surgeons in Ireland; 1993.

61. Sintonen H. The 15D instrument of health-related quality of life:

properties and applications. Ann Med. 2001;33(5):328-336. doi:10.

3109/07853890109002086

62. Aaronson NK, Ahmedzai S, Bergman B, et al. The European Organiza-

tion for Research and Treatment of cancer QLQ-C30: a quality-of-life

instrument for use in international clinical trials in oncology. J Natl

Cancer Inst. 1993;85(5):365-376. doi:10.1093/jnci/85.5.365

63. Henrich G, Herschbach P. Questions on life satisfaction (FLZM)—a

short questionnaire for assessing subjective quality of life. Eur J Psy-

chol Assess. 2000;16(3):150-159. doi:10.1027//1015-5759.16.3.150

LARSEN ET AL. 19

 10970215, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ijc.34634 by C

ochraneItalia, W
iley O

nline L
ibrary on [03/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

info:doi/10.1016/j.ejca.2009.02.026
info:doi/10.1016/j.ejca.2009.02.026
info:doi/10.1007/s11764-013-0288-4
info:doi/10.1007/s11764-013-0288-4
info:doi/10.1007/s11136-010-9739-9
info:doi/10.1007/s11136-010-9739-9
info:doi/10.1002/pbc.22492
info:doi/10.1089/jayao.2017.0126
info:doi/10.1002/pon.1274
info:doi/10.3389/fpsyg.2022.860729
info:doi/10.3389/fpsyg.2022.860729
info:doi/10.1097/mph.0000000000000209
info:doi/10.1016/j.bbmt.2013.04.015
info:doi/10.1016/j.bbmt.2016.08.004
info:doi/10.1002/pon.6060
info:doi/10.1002/pon.6060
info:doi/10.3390/cancers14010152
info:doi/10.1016/j.medcli.2018.05.014
info:doi/10.1016/j.medcli.2018.05.014
info:doi/10.1371/journal.pone.0038015
info:doi/10.1371/journal.pone.0038015
info:doi/10.1007/s11764-013-0285-7
info:doi/10.1002/pbc.22531
info:doi/10.1002/pbc.24375
info:doi/10.1002/pbc.24519
info:doi/10.1002/pbc.24519
info:doi/10.1186/s12955-021-01700-4
info:doi/10.1002/pon.3995
info:doi/10.1007/s11060-018-03085-9
info:doi/10.1093/neuonc/noz044
info:doi/10.1007/s00520-022-06905-x
info:doi/10.1007/s00520-022-06905-x
info:doi/10.1210/jc.2016-2246
info:doi/10.1002/pbc.27498
info:doi/10.1136/bmjopen-2016-011458
info:doi/10.1136/bmjopen-2016-011458
info:doi/10.1002/hec.4730020305
info:doi/10.1097/00005650-199603000-00003
info:doi/10.1097/00005650-199902000-00003
info:doi/10.3109/07853890109002086
info:doi/10.3109/07853890109002086
info:doi/10.1093/jnci/85.5.365
info:doi/10.1027//1015-5759.16.3.150


64. Husson O, Haak HR, Mols F, et al. Development of a disease-specific

health-related quality of life questionnaire (THYCA-QoL) for thyroid

cancer survivors. Acta Oncol. 2013;52(2):447-454. doi:10.3109/

0284186x.2012.718445

65. Bruil JFM, Vogels T, Verrips GHW. TAAQOL Manuel. Leiden: Leiden

Center for Child Health and Pediatrics; 2004.

66. Levin KA, Currie C. Reliability and validity of an adapted version of

the Cantril ladder for use with adolescent samples. Soc Indic Res.

2014;119:1047-1063. doi:10.1007/s11205-013-0507-4

67. Ware JE Jr. SF-36 health survey update. Spine. 2000;25(24):3130-

3139. doi:10.1097/00007632-200012150-00008

68. Ware JE Jr, Gandek B. Overview of the SF-36 health survey and the

international quality of life assessment (IQOLA) project. J Clin Epide-

miol. 1998;51(11):903-912. doi:10.1016/s0895-4356(98)00081-x

69. Jim HS, Jacobsen PB. Posttraumatic stress and posttraumatic growth

in cancer survivorship: a review. Cancer J. 2008;14(6):414-419. doi:

10.1097/PPO.0b013e31818d8963

70. Pogorzala M, Styczynski J, Kurylak A, Debski R, Wojtkiewicz M,

Wysocki M. Health-related quality of life among paediatric survivors

of primary brain tumours and acute leukaemia. Qual Life Res. 2010;

19(2):191-198. doi:10.1007/s11136-009-9580-1

71. Michel G, Bordigoni P, Simeoni MC, et al. Health status and quality of

life in long-term survivors of childhood leukaemia: the impact of hae-

matopoietic stem cell transplantation. Bone Marrow Transplant. 2007;

40(9):897-904. doi:10.1038/sj.bmt.1705821

72. Fakhry H, Goldenberg M, Sayer G, et al. Health-related quality of life

in childhood cancer. J Dev Behav Pediatr. 2013;34(6):419-440. doi:10.

1097/DBP.0b013e31828c5fa6

73. Schultz KA, Ness KK, Whitton J, et al. Behavioral and social outcomes

in adolescent survivors of childhood cancer: a report from the child-

hood cancer survivor study. J Clin Oncol. 2007;25(24):3649-3656.

doi:10.1200/jco.2006.09.2486

74. Dreneva AA, Devyaterikova AA. Comparative analysis of cognitive,

motor, and visual-motor functions in pediatric acute lymphoblastic

leukemia survivors with and without allogeneic hematopoietic stem

cell transplantation. Arch Clin Neuropsychol. 2022;37(7):1493-1501.

doi:10.1093/arclin/acac038

75. Robinson PD, Oberoi S, Tomlinson D, et al. Management of fatigue in

children and adolescents with cancer and in paediatric recipients of

haemopoietic stem-cell transplants: a clinical practice guideline. Lan-

cet Child Adolesc Health. 2018;2(5):371-378. doi:10.1016/S2352-

4642(18)30059-2

76. van Dijk J, Huisman J, Moll AC, et al. Health-related quality of life of

child and adolescent retinoblastoma survivors in The Netherlands.

Health Qual Life Outcomes. 2007;5:65. doi:10.1186/1477-7525-

5-65

77. Maunsell E, Pogany L, Barrera M, Shaw AK, Speechley KN. Quality of

life among long-term adolescent and adult survivors of childhood can-

cer. J Clin Oncol. 2006;24(16):2527-2535. doi:10.1200/jco.2005.03.

9297

78. Sharp L, Redfearn D, Timmons A, Balfe M, Patterson J. Posttraumatic

growth in head and neck cancer survivors: is it possible and what are

the correlates? Psychooncology. 2018;27(6):1517-1523. doi:10.1002/

pon.4682

79. O'Leary TE, Diller L, Recklitis CJ. The effects of response bias on self-

reported quality of life among childhood cancer survivors. Qual Life

Res. 2007;16(7):1211-1220. doi:10.1007/s11136-007-9231-3

80. Calaminus G, Kiebert G. Studies on health-related quality of life in

childhood cancer in the European setting: an overview. Int J Cancer

Suppl. 1999;12:83-86.

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Larsen PA, Amidi A, Ghith N,

Winther JF, Pedersen C. Quality of life of adolescent and adult

survivors of childhood cancer in Europe—A systematic review.

Int J Cancer. 2023;1‐20. doi:10.1002/ijc.34634

20 LARSEN ET AL.

 10970215, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ijc.34634 by C

ochraneItalia, W
iley O

nline L
ibrary on [03/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

info:doi/10.3109/0284186x.2012.718445
info:doi/10.3109/0284186x.2012.718445
info:doi/10.1007/s11205-013-0507-4
info:doi/10.1097/00007632-200012150-00008
info:doi/10.1016/s0895-4356(98)00081-x
info:doi/10.1097/PPO.0b013e31818d8963
info:doi/10.1007/s11136-009-9580-1
info:doi/10.1038/sj.bmt.1705821
info:doi/10.1097/DBP.0b013e31828c5fa6
info:doi/10.1097/DBP.0b013e31828c5fa6
info:doi/10.1200/jco.2006.09.2486
info:doi/10.1093/arclin/acac038
info:doi/10.1016/S2352-4642(18)30059-2
info:doi/10.1016/S2352-4642(18)30059-2
info:doi/10.1186/1477-7525-5-65
info:doi/10.1186/1477-7525-5-65
info:doi/10.1200/jco.2005.03.9297
info:doi/10.1200/jco.2005.03.9297
info:doi/10.1002/pon.4682
info:doi/10.1002/pon.4682
info:doi/10.1007/s11136-007-9231-3
info:doi/10.1002/ijc.34634

	Quality of life of adolescent and adult survivors of childhood cancer in Europe-A systematic review
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Study selection and eligibility criteria
	2.2  Quality assessment

	3  RESULTS
	3.1  Quality of life
	3.2  Quality of life-related characteristics
	3.2.1  Cancer and treatment characteristics
	3.2.2  Physical and mental characteristics
	3.2.3  Sociodemographic characteristics


	4  DISCUSSION
	4.1  Strengths and methodological challenges

	5  CONCLUSION
	AUTHOR CONTRIBUTIONS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	REFERENCES


