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ARTICLE INFO ABSTRACT
Keywords: Introduction: Describe how physical late effects, and particularly fertility, impact on the psycho-social well-being
Childhood cancer survivors (anxiety, depression and perception of HRQoL) in a cohort of childhood cancer survivors (CCS).
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Methods: Eligibility criteria: a) cancer diagnosis at age < 18 years; b) off-therapy > 5 years; c) age at the time of
the study > 18 years and < 35 years. CCS with severe cognitive impairment, psychiatric disorders, or conditions
otherwise hampering the participation to the study were excluded. Psychological evaluation included Hamilton
Rating Scale for Anxiety (HAM-A), Montgomery-Asberg Depression Scale (MADRS), Satisfaction-Profile (SAT-P)
and Short Form Health Survey (SF-36). Late effects have been grouped using the St Jude Lifetime Cohort Study-
modified version of the National Cancer Institute’s CTCAE version 4.03.

Results: 205 CCS were included (response rate: 80.08%; 58.05% male, 40.00% between 18 and 24 years at the
time of the study, 74.36% diagnosis of hematologic malignancies). Moderate or severe anxiety was found in only
3,90% of CCS. More than 35% reported depressive symptoms. The prevalence of any grade of anxiety or
depression increases with the increasing of the number of late effects (from 4.08% to 17.14% and from 24.49% to
42.86%, respectively). At least mild depressive symptoms have been reported by 56.33% of CCS affected by
reproductive/genital late effects. Reproductive/genital late effect (p = 0.001) and female gender (p = 0.002)
significantly predict the risk of depression. CCS with 2 or more late effects and those with reproductive/genital
late effects reported a reduced satisfaction in psychological and physical function.

Discussion: CCS globally show a satisfactory psychological health, but infertility or a high number of physical late
effects enhance the risk of depression and impaired HRQoL.

1. Introduction an overall 5-year survival rate of about 85% [1]. Despite this success of

pediatric oncology, Childhood Cancer Survivors (CCS) are at increased

Recent improvements in medical procedures have contributed to risk of developing long-term medical conditions mostly caused by their
increase considerably the survival of childhood cancer, allowing today curative therapies [2-7].

Abbreviations: CCS, Childhood Cancer Survivors; CLME, Categories of system-based chronic and Late Medical Health Events; HAM-A, Hamilton Rating Scale for
Anxiety; MADRS, Montgomery-Asberg Depression Scale; SAT-P, Satisfaction Profile; SF-36, Short Form Health Survey; HRQoL, Health Related Quality of Life; PCS,
Physical health Component Score; MCS, Mental health Component Score.
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Beside physical late effects, a growing number of reports focus on the
long-term impact of pediatric cancer on CCS’ psychological status and
social outcome. Although most CCS have a good psychosocial func-
tioning, some subgroups refer symptoms related to depression, anxiety,
distress, somatization, and post-traumatic stress disorder [8-13]. Addi-
tional critical issues involve low self-esteem, social relationships,
educational achievements, employment status, and lifestyle, which
represent crucial factors for independence and individuality develop-
ment [8,14-18].

Several studies investigated the impact of childhood cancer on the
survivors’ Health Related Quality of Life (HRQoL) and mental health,
but the different and heterogeneous methodologies used make it diffi-
cult to clearly identify the causal factors affecting HRQoL of CCS [17,19,
20].

Specific factors associated with poor mental health in CCS are
diagnosis of brain tumor, older age at cancer diagnosis, the number of
late effects or the presence of some specific late effect [9,15,17,19,21,
22]. Despite such evidence, the mutual interconnections between the
actual health condition (late effects) and the psychological outcome of
CCS still need to be further elucidated [8,11,23-28].

Several studies report that suspected or confirmed infertility is often
experienced by CCS as a top concern and a source of worry, involving
various negative emotions as distress and anxiety [29-32]. Moreover,
establishing or maintaining a romantic relationship can be hindered by
infertility due to the fear of or the actual rejection from partners [29,33].
Some CCS also have distorted beliefs about their fertility situation: some
may continue to have hope even if infertility has been diagnosed, while
others are still anxious despite being fertile [29,30,34]. Finally, there is a
gender difference about fertility in CCS. Indeed, females are more likely
than males to report emotional distress and lower HRQoL because of
their risk of fertility. Conversely, males are more likely to receive clear
information about the potential impact of cancer therapies on fertility,
and for them fertility testing - through semen analysis - is relatively more
certain [29,30,32].

Based on these evidences, the aim of this study is to identify the
factors correlated with psycho-social vulnerability in our cohort of CCS.
Particularly, our hypothesis for this study is that having reproductive/
genital late effects (e.g. infertility) impact worse on psycho-social
wellbeing (explored in terms of anxiety, depression and self-
perception of HRQoL) than having a higher number of late effects.

2. Methods
2.1. Study design and participants

CCS were enrolled between September 2018 and September 2019 at
the Transition Unit for Childhood Cancer Survivors, Citta della Salute e
della Scienza Hospital in Turin, Italy. Demographic and clinical char-
acteristics of this cohort have been previously published [7]. All clinical
data (cancer diagnosis, therapies, relapses, second tumors, late toxic-
ities, etc.) of CCS followed at the Transition Unit are recorded in a
dedicated database, which is regularly updated during follow-up visits
[7].

The eligibility criteria for this study were: a) cancer diagnosis at age
< 18 years; b) off-therapy > 5 years; c) age at the time of the study > 18
years and < 35 years. Survivors with severe cognitive impairment, se-
vere psychiatric disorders, or conditions otherwise hampering the
participation to the study (e.g., blindness) were excluded.

The present research complies with the Declaration of Helsinki and
was approved by the competent Ethical Committee Ethical Committee of
A.O.U. Citta della Salute e della Scienza di Torino (protocol number
0098534, 24th September 2018). A written informed consent was ob-
tained from all participants.
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2.2. Measures

During routine follow-up visits, after the collection of informed
consent, a psychologist administered two questionnaires (Hamilton
Rating Scale for Anxiety and Montgomery-Asberg Depression Scale). After
that evaluation, the survivor filled two more questionnaires by himself
(Satisfaction Profile and Short Form Health Survey).

The Hamilton Rating Scale for Anxiety (HAM-A), a standardized clin-
ical scale designed to assess the severity of anxiety symptoms by an
evaluator. The scale is composed of 14 items, scored on a scale from
0 (not present) to 4 (severe). Scores < 17 indicate mild severity, 18-24
mild to moderate severity and 25-30 moderate to severe. Cronbach’s a
and the intraclass correlation measure of interrater reliability for the
HAM-A were 0.86 and.92 respectively [35].

The Montgomery-Asberg Depression Scale (MADRS), a standardized
clinical scale, which measures the patients’ general level of depression
exploring several symptoms. Each item of the scale is scored by a clinical
evaluator between 0 and 6. Usual cut-off scores are: 0-6 (normal/
symptom absent), 7-19 (mild depression), 20-34 (moderate depres-
sion), and > 34 (severe depression). Cronbach’s a and the intraclass
correlation measure of interrater reliability for the MADRS were 0.84
and.78 respectively [36].

The Satisfaction Profile (SAT-P), a questionnaire which investigates
the subjective satisfaction among several domains of daily life. It is
composed of 32 items and 5 subscales: Psychological functioning,
Physical functioning, Work, Sleep/eating/leisure, and Social func-
tioning. For each item the subject must evaluate their personal satis-
faction in the last month on a 10-cm horizontal scale, ranging from
“extremely dissatisfied” to “extremely satisfied”. It provides an analytic
scoring (32 scores, one for each item) and a factorial scoring (5 scores,
one for each subscale). Higher scores indicate better satisfaction of life
(range 0-100) [37-39].

The Short Form Health Survey (SF-36), a questionnaire widely used to
assess health-related quality of life (HRQoL), well-being, and general
health. It has also been validated and already used in population of long-
term childhood cancer survivors [22,24,40]. The SF-36 consists of 36
items and eight related subscales that can be summarized in two indexes:
the physical health component score (PCS) and the mental health
component score (MCS). Higher scores in subscales indicate a better
HRQoL (range 0-100) [10,22,24,40-42].

2.3. Statistical methods

The participants’ socio-demographic and clinical characteristics
were summarized using absolute and relative frequency.

Late effects have been grouped in categories of system-based chronic
and late medical health events (CLME), using the St Jude Lifetime
Cohort Study (SJLIFE) modified version of the National Cancer In-
stitute’s Common Terminology Criteria for Adverse Events (CTCAE)
version 4.03, as follows: cardiovascular, endocrine, musculoskeletal,
neurologic, pulmonary, reproductive/genital, and other late effects
(which include auditory-hearing, gastrointestinal, hepatobiliary, he-
matologic, immunologic, infectious, ocular/visual, and renal/urinary
late effects). Late effects’ severity has been classified in mild (grade 1),
moderate (grade 2), severe or disabling (grade 3), life-threatening
(grade 4), or death (grade 5) [3]. Despite the low impact on health
compared to that on emotional well-being, we separately analyzed the
impact of reproductive/genital late effects on psycho-social well-being.

In order to describe associations between late effects and physical,
social, and psychological well-being we reported:

— absolute and relative frequencies of anxiety level (defined by HAM-
A) and of depression level (defined by MADRS) according to the
presence of late effect;

- the median and interquartile range of the HAM-A, MADRS, and SAT-
P scale and SF-36 components according to the late effects.
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To explore the impact of the number of organs/systems affected by
late effects (in terms of CLME) on depressive mood, we estimated crude
and adjusted odd ratios (ORs) by logistic models. We considered sex, age
at interview, and age at the first cancer diagnosis as confounders, and we
included them in the model, beyond the presence of late effect.

3. Results

Two hundred ninety-one subjects underwent regular follow-up visits
at the Transition Unit for Childhood Cancer Survivors between
September 2018 and September 2019. Thirty-five survivors (12.03%)
did not met the inclusion criteria, while fifty one (17.52%) refused to
participate to the study, so the final sample consisted of 205 CCS
(response rate: 80.08%) (Fig. 1). The survivors’ characteristics accord-
ing to the participation in the study are reported in Supporting Infor-
mation S1.

The mean age of CCS at the time of the study was 26.6 + 4.6 years.
Almost half of them were single, about 60% were still living with their
family of origin, and 62.93% of them were employed. The most frequent
cancer diagnoses were hematologic malignancies (74.63%). One hun-
dred and fifty-six of our CCS (76.1%) had at least one late effect. The
participants’ demographic and clinical characteristics are detailed in
Table 1.

As reported in Table 2, almost 90% (n = 184) of the sample did not
refer anxiety. Anxiety was found to be mild in 6.34% (n = 13) of par-
ticipants and moderate in 2.93% (n = 6), while it was severe only in 2
survivors (0.98%). More than 35% (n = 73) of interviewed CCS reported
mild depression, whereas moderate or severe depression was found in
4.88% (n =10) and in 0.49% (n = 1) of them, respectively (Table 2).
Detailed information about answers for each item of HAM-A (panel A)
and of MADRS (panel B) are shown in Fig. 2.

Most of participants without late effects had normal levels of anxiety
(95.92%; n = 47) and depression (75.51%; n = 37). The prevalence of
any grade of anxiety increases from less than 5% in CCS without late
effects to 17.14% in those with 2 or more late effects. Also, the preva-
lence of depressive symptoms increases with the increasing of the
number of late effects (from 24.49% to 42.86%).

As for reproductive/genital late effects, more than one half of
affected CCS (n = 40, 56.33%) had at least mild depressive symptoms.

Indeed, CCS with reproductive/genital late effect showed higher
median MADRS score (8 vs 4 when compared to CCS without late effects;
8 vs 5 when compared to CCS with at least one late effect (p = 0.002)
(Table 2). Lowest median scores in psychological and physical func-
tioning subscales of SAT-P were observed in CCS affected by 2 or more

291 subjects evaluated at Transition Unit for Childhood Cancer
Surivivors between September 2018 and September 2019

35 subjects excluded:

- 16 Cognitive impairment
- 12 Psychiatric disease

- 3 Blindness

- 4 Other reasons

51 subjects refused to
participate to the study

205 subjects included in the study

Fig. 1. Inclusion process of participants.
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Table 1
Demographic and clinical characteristics.
No. %
Sex
Female 86 41,95
Male 119 58,05
Age at the time of the study (years) - median (26 + 4.6 y) and
interquartile range (23-30 y)
Age at the time of the study (years)
18-24 82 40,00
25-29 67 32,68
=30 56 27,32
Relationship status
Single 102 49.76
Partnership 84 40.98
Married 17 8.29
Separated 2 0.98
Cohabitation
With family of origin 127  61.95
With own family and/or own partner 45 21.95
With roommates 18 8.78
Alone 15 7.32
Education
Middle school 32 15.61
High school 129  62.93
University or higher 44 21.46
Employment status
Student 49 23.90
Unemployed 27 13.17
Employed 129 62.93
Others 9 4,39
Age at the first cancer diagnosis (years) median (9.9 y) and
interquartile range (4.7-13.0 y)
Age at the first cancer diagnosis (years)
0-4 54 26,34
5-9 49 23,90
10-18 102 49,76
Era of the first cancer diagnosis
1985-1989 9 4,39
1990-1999 61 29,76
2000-2012 135 65,85
Cancer diagnosis
Hematologic Malignancies 153 74,63
ALL 73 35,61
Hodgkin Lymphoma 32 15,61
Non- Hodgkin Lymphoma 20 9,76
AML and myelodysplastic syndrome 25 12,20
Others 3 1,46
Brain tumors 18 8,78
Sarcomas 25 12,20
Others 9 4,39
Any radiation 99 48,29
Any surgery 57 27,80
Hematopoietic Stem Cell Transplantation 61 29,76
Reproductive/genital late effects
No 134 65,37
Moderate 13 6,34
Severe 58 28,29
Endocrine late effects
No 87 42,44
Moderate 107 52,2
Severe 11 5,37
Cardiovascular late effects
No 151 73,66
Moderate 53 25,85
Severe 1 0,49
Pulmonary late effects
No 203 99,02
Moderate 1 0,49
Severe 1 0,49
Neurological late effects
No 186 90,73
Moderate 15 7,32
Severe 4 1,95
Musculoskeletal late effects
No 183 89,27
Moderate 17 8,29

(continued on next page)
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Table 1 (continued)

No. %
Severe 5 2,44
Other late effects”
No 180 87,8
Moderate 20 9,76
Severe 5 2,44
Number of late effects
None 49 23,9
1 Late effect 50 24,39
2+ late effects 35 17,07
Second Neoplasms
No 185 90,24
Yes 20 9,76
Total 205 100

# Auditory-hearing late effects, gastrointestinal late effects, hepatobiliary late
effects, hematologic late effects, immunologic late effects, infectious late effects,
ocular/visual late effects, renal/urinary late effects.

late effects and in those with reproductive/genital late effects, whereas
no clear differences were observed in the remaining subscales.

Also, MCS synthetic index of SF-36 seemed to be slightly lower in
survivors with reproductive/genital late effects compared with those
without late effect, whereas no differences in PCS scores were observed
(Table 2). Multivariate analysis confirmed the association between
depression and the presence of reproductive/genital late effects
(OR=4.50, 95% CI 1.91,10.60; p = 0.001) and the association between
depression and female gender (OR=2.62 95% CI 1.41,4.88; p = 0.002)
(Table 3). We also reported crude ORs of employment (unemployed
OR=1.07 95% CI 0.54,2.10; p = 0.847; student OR=2.87 95% CI
1.22,6.77; p = 0.016) and relationship status (partnership OR= 0.44
95% CI 0.24,0.81; p = 0.008; married OR=0.92 95% CI 0.33,2.58;
p =0.880) in Supporting Information S2. These factors were not
included in the model because they were associated with the age at
interview factor.

4. Discussion

Our study shows that most long-term CCS have a good psychological
functioning, but subgroups with emotional impairment were also
detected. Moreover, our CCS revealed a good social inclusion, most of
them being in a stable relationship, working or studying. These findings
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agree with studies reporting that CCS usually have a favorable psycho-
social well-being [11,15,23,24,42].

Despite the overall good adaptation, we found that depressive
symptoms are more frequent than anxious ones (over 40% and about
10%, respectively).

Even if previous reports are not univocal in declaring the prevalence
of mood or anxiety disorders among CCS [25,43-45], our results can be
explained considering that the chronic condition of being a CCS implies
long-term periodical clinical controls (due to the risk of late effects), but
rarely acute clinical events (potentially triggering anxious symptoms).
For those diagnosed with cancer at a younger age, another possible
explanation of low levels of anxiety could be that the critical and
stressful period of cancer diagnosis and treatment has been faced by
parents instead of survivors. Also, the psychological support provided
during treatments may have helped patients to cope with the cancer
diagnosis and following survivorship phase, minimizing as much as
possible anxiety symptoms.

Our study confirms that women are at higher risk of depressive
symptoms, similarly to what was reported among the general population
[23,46].

A few studies systematically explored the correlation between the
number of physical late effects and HRQoL [1,22,24,26-28]. Our initial
research hypothesis seems to be confirmed since the cohort of survivors
without late effects have lower levels of anxiety and/or depression when
compared to those CCS with one or more late effects. Nonetheless, in our
sample the presence of reproductive/genital (i.e. infertility) late effects
strongly associates with depressive symptoms, confirming our assump-
tion of the particular emotional impact of the infertility among survi-
vors. This result is in line with previous literature that underlines the
negative burden of infertility on CCS’ psychological well-being [29,30,
32] and reveals that the impact of infertility is stronger than that caused
by having 2 or more physical late effects. This finding suggests that for
CCS reproductive health seems more relevant than other health issues
(e.g., cardiovascular disease, endocrinopathies, etc.).

The subjective perception of satisfaction about psychological and
physical function seems to be inversely related to the number of late
effects and to the presence of reproductive/genital late effects. Since
SAT-P has never been used in CCS, we can’t compare this result with
those obtained in other CCS cohorts. Anyway, SAT-P has been frequently
used to assess perception of HRQoL in patients affected by other chronic
health conditions (e.g., chronic kidney or liver disease, heart failure)

Table 2
HAM-A, MADRS, SAT-P and SF-36 scores according with late effects.
No late effect 1 late effect 2 or more late Reproductive/ Total
effects genital late effects
No. % No. % No. % No. % No. %
HAM-A - [N %]
Less than mild anxiety 47 95,92 44 88,00 29 82,86 64 90,14 184 89,76
Mild anxiety 1 2,04 3 6,00 4 11,43 7,04 13 6,34
Moderate anxiety 1 2,04 2 4,00 2 5,71 1 1,41 6 2,93
Severe anxiety 0 0,00 1 2,00 0 0,00 1 1,41 2 0,98
Total 49 100 50 100 35 100 71 100 205 100
MADRS - [N %]
Normal/symptom absent 37 75,51 33 66,00 20 57,14 31 43,66 121 59,02
Mild depression 11 22,45 13 26,00 13 37,14 36 50,70 73 35,61
Moderate depression 1 2,04 3 6,00 2 5,71 4 5,63 10 4,88
Severe depression 0 0,00 1 2,00 0 0,00 0 0,00 1 0,49
Total 49 100 50 100 35 99,99 71 99,99 205 100
HAM-A - median [iqr] 5 [2;10] 9 [5;14] 6 [3;15] 8 [5;14] 7 [4;13]
MADRS - median [iqr] 4 [1;6] 5 [3;71 5 [1-11] 8 [4;12] 5 [2,10]
Psychological Functioning (SAT-P) - median [iqr] 74,9 [64.2;79.7] 71,3 [60.2;78.9] 70,9 [56.1;79.5] 65 [51.9;75.4] 70,2 [56.8;78.4]
Physical Functioning (SAT-P) - median [iqr] 70,3 [58.7;79.2] 66,7 [58.0;79.71 60,4 [50.3;72.0] 62,1 [50.2;76.6] 65,7 [54.5;76.9]
Work (SAT-P) - median [iqr] 72,4  [57.8;83.0] 73,5 [60.2-82.4] 68,6 [54.4,77.2] 71,4  [50.0-83.6] 72,4  [57.8;81.8]
Sleep/Eating/Leisure (SAT-P) - median [iqr] 66,2 [56.2;75.6] 63,7 [52.4;74.2] 65,8 [55.2;80.2] 65,2 [52.2;73.6] 65,2 [53.4;74.811
Social Functioning (SAT-P) - median [iqr] 79,3 [68.0;83.9] 75 [64.0;85.71 80,7 [69.0-90.0] 75,7 [63.3;88.7]1 77,3 [66.0;88.71
Physical component summery (SF-36) - median [iqr] 56,3 [53.6;59-1] 56,1 [52.8;58.9] 55,3 [37.8;57.1] 53,9 [47.1;57.1] 55,4 [50.0;58.0]
Mental component summary (SF-36) - median [iqr] 50,9 [45.5;54.6] 47,4 [38.7;53.9] 50,6 [44.7;55.7] 44,3 [36.1;50.6] 47,8 [39.0;53.4]
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A Anxious Mood
Autonomic Symptoms
Behavior at Interview
Cardiovascular Symptoms
Depressive mood

Fears

Gastrointestinal Symptoms
Genitourinary Symptoms
Insomnia

Intellectual

Respiratory Symptoms
Somatic (muscular)
Somatic (sensory)
Tension

I None s Mild I Voderate I Severe I \Very severe

Apparent sadness
Reported sadness
Inner tension
Reduced sleep
Reduced appetite
Concentration difficulties
Lassitude

Inability to feel
Pessimistic thoughts

Suicidal thoughts

Fig. 2. HAM-A and MADRS results for each item.

Table 3
Crude and adjusted effects on depression.
Crude effect Adjusted effect
or 95% CI p or 95% CI p
Sex (Female vs Male) 2,25 [1.27,3.98] 0,005 2,62 [1.41,4.88] 0,002
Age at time of the study (every 5 years) 1,02 [0.75,1.38] 0,917 0,88 [0.62,1.23] 0,441
Relationship
Single 1
Partnership 0,44 [0.24,0.81] 0,008
Married 0,92 [0.33,2.58] 0,880
Employment status
Employed 1
Unemployed 1,07 [0.54,2.10] 0,847
Student 2,87 [1.22,6.77] 0,016
Age at the first cancer diagnosis (years)
0-4 1 1
5-9 1,77 [0.79,3.96] 0,163 1,66 [0.70,3.95] 0,252
10-18 1,72 [0.86,3.44] 0,127 1,68 [0.80,3.53] 0,172
Hematopoietic stem cell transplantation 3,52 [1.88,6.58] < 0.001
Late effect
None 1 1
Reproductive/genital 3,98 [1.78,8.88] 0,001 4,50 [1.91,10.60] 0,001
1 late effect 1,59 [0.66,3.81] 0,300 1,39 [0.56,3.46] 0,476
2 or more late effects 2,31 [0.91,5.88] 0,079 2,07 [0.75,5.71] 0,159
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[37,38]. On these bases, we can speculate that the good average levels of
satisfaction referred by most of our survivors reflect the good adaptation
to the presence of late effects as well as the fact that, for most of them the
condition of being a survivor lasted for a long time (i.e., since their
childhood).

The SF-36 questionnaire confirms that our CCS have an overall good
perception of HRQoL, but the presence of reproductive/genital late ef-
fects again negatively impacts on mental health component score. Un-
fortunately, differences in study conceptions, as well as in the age of
participants or follow-up duration, make it difficult to perfectly compare
our findings to those of previous studies in which SF-36 was used [10,24,
42].

This study has two major limitations, i.e. the impossibility to
compare depressive reference values of our population with healthy
young Italian population (due to the absence of evaluations performed
using the same methods) and its cross-sectional design. Moreover, due to
the exclusion of patients with severe neurocognitive disorders, our re-
sults likely have low efficacy in describing the psycho-social well-being
of brain tumor survivors. Future researcher should consider also these
vulnerable subgroups of survivors and the impact of late effects on their
subjective well-being.

Nevertheless, the included survivors could be considered represen-
tative of the whole cohort of CCS followed at our unit, since we only
small and not statistically significant differences in socio-demographic
and medical characteristics between participants and not-participants
survivors (Supporting Information S1). Also, physical late effects were
classified through a validated method. Participants were assessed in
both hetero-evaluated and self-administered modality, allowing us to
give a global evaluation. Finally, we provide a clinical assessment of the
survivors’ psychological status and not only a qualitative assessment of
their HRQoL [10,22].

In conclusion, we found that our CCS have an overall satisfactory
psychological health. Among psychosocial dysfunctions, depressive
symptoms are unveiled most frequently than anxious ones and they are
heavily conditioned by the presence of reproductive/genital late effects.

Our results highlight the particular impact of late effects, especially
infertility, on the psychosocial well-being of survivors. These concerns
have to be addressed through dedicated support such as educational
activities and conversations about this topic during survivorship care. It
is a clinical duty to ensure that survivors are informed of their fertility
risks, the availability of fertility preservation options, as well as offering
guidance in finding reproductive specialists when needed. Finally, there
is the need to involve mental health professionals to cope with the po-
tential impact of late effects on the psychosocial well-being of these
subjects.

Funding

No funding was received for this article.
Ethical approval

The present research complies with the Declaration of Helsinki and
was approved by the competent Ethical Committee of A.O.U. Citta della
Salute e della Scienza di Torino (protocol number 0098534, 24th
September 2018).
Declaration of Competing Interest

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.

Acknowledgments

The authors would like to acknowledge the U.G.I. (Unione Genitori

EJC Paediatric Oncology 2 (2023) 100025

Italiani contro il tumore dei bambini), for the ongoing support to clinical
and research activities of the Transition Unit for Childhood Cancer
Survivors.

The authors would also acknowledge Professor Rosalba Rosato for
her contribution to data interpretation.

Appendix A. Supplementary material

Supplementary data associated with this article can be found in the
online version at doi:10.1016/j.ejcped.2023.100025.

References

[1] American Cancer Society, Cancer Facts & Figures 2020, American Cancer Society,
Atlanta, 2020.

[2] N. Bhakta, Q. Liu, K.K. Ness, M. Baassiri, H. Eissa, F. Yeo, W. Chemaitilly, M.

J. Ehrhardt, J. Bass, M.W. Bishop, K. Shelton, L. Lu, S. Huang, Z. Li, E. Caron,

J. Lanctot, C. Howell, T. Folse, V. Joshi, D.M. Green, D.A. Mulrooney, G.

T. Armstrong, K.R. Krull, T.M. Brinkman, R.B. Khan, D.K. Srivastava, M.M. Hudson,
Y. Yasui, L.L. Robison, The cumulative burden of surviving childhood cancer: an
initial report from the St Jude Lifetime Cohort Study (SJLIFE), Lancet 390 (10112)
(2017) 2569-2582, https://doi.org/10.1016/50140-6736(17)31610-0. Epub 2017
Sep 8. PMID: 28890157; PMCID: PMC5798235.

[3] M.M. Hudson, M.J. Ehrhardt, N. Bhakta, M. Baassiri, H. Eissa, W. Chemaitilly, D.
M. Green, D.A. Mulrooney, G.T. Armstrong, T.M. Brinkman, J.L. Klosky, K.R. Krull,
N.D. Sabin, C.L. Wilson, I.C. Huang, J.K. Bass, K. Hale, S. Kaste, R.B. Khan, D.

K. Srivastava, Y. Yasui, V.M. Joshi, S. Srinivasan, D. Stokes, M.E. Hoehn, M. Wilson,
K.K. Ness, L.L. Robison, Approach for classification and severity grading of long-
term and late-onset health events among childhood cancer survivors in the St. Jude
Lifetime Cohort, Cancer Epidemiol. Biomark. Prev. 26 (5) (2017) 666-674, https://
doi.org/10.1158/1055-9965.EP1-16-0812. Epub 2016 Dec 29. PMID: 28035022;
PMCID: PMC5413397.

[4] F. Saglio, M. Zecca, D. Pagliara, G. Giorgiani, A. Balduzzi, E. Calore, C. Favre,

M. Faraci, A. Prete, F.P. Tambaro, P. Quarello, F. Locatelli, F. Fagioli, Occurrence
of long-term effects after hematopoietic stem cell transplantation in children
affected by acute leukemia receiving either busulfan or total body irradiation:
results of an AIEOP (Associazione Italiana Ematologia Oncologia Pediatrica)
retrospective study, Bone Marrow Transpl. 55 (10) (2020) 1918-1927, https://doi.
org/10.1038/541409-020-0806-8. Epub 2020 Jan 29. PMID: 31996791.4.

[5] M. Krawczuk-Rybak, A. Panasiuk, T. Stachowicz-Stencel, M. Zubowska, J. Skalska-
Sadowska, D. Sega-Pondel, A. Czajriska-Deptuta, D. Stawinska, W. Badowska,

E. Kamieniska, A. Pobudejska-Pieniazek, M. Wieczorek, Health status of Polish
children and adolescents after cancer treatment, Eur. J. Pediatr. 177 (3) (2018)
437-447, https://doi.org/10.1007/s00431-017-3066-x. Epub 2017 Dec 22.
Erratum in: Eur J Pediatr. 2018 Jan 27;: PMID: 29273944; PMCID: PMC5816766.

[6] E. Suh, K.L. Stratton, W.M. Leisenring, P.C. Nathan, J.S. Ford, D.R. Freyer, J.

L. McNeer, W. Stock, M. Stovall, K.R. Krull, C.A. Sklar, J.P. Neglia, G.T. Armstrong,
K.C. Oeffinger, L.L. Robison, T.O. Henderson, Late mortality and chronic health
conditions in long-term survivors of early-adolescent and young adult cancers: a
retrospective cohort analysis from the Childhood Cancer Survivor Study, Lancet
Oncol. 21 (3) (2020) 421-435, https://doi.org/10.1016/51470-2045(19)30800-9.
Epub 2020 Feb 14. PMID: 32066543; PMCID: PMC7392388.

[7] E. Brignardello, F. Felicetti, A. Castiglione, P. Chiabotto, A. Corrias, F. Fagioli,

G. Ciccone, G. Boccuzzi, Endocrine health conditions in adult survivors of
childhood cancer: the need for specialized adult-focused follow-up clinics, Eur. J.
Endocrinol. 168 (3) (2013) 465-472, https://doi.org/10.1530/EJE-12-1043.
PMID: 23258270.

[8] A.G. de Boer, J.H. Verbeek, F.J. van Dijk, Adult survivors of childhood cancer and
unemployment: a metaanalysis, Cancer 107 (1) (2006) 1-11, https://doi.org/
10.1002/cncr.21974. PMID: 16718655.

[9] A. de Laage, R. Allodji, S. Dauchy, S. Rivollet, C. Fayech, B. Fresneau, O. Oberlin,
Screening for psychological distress in very long-term adult survivors of childhood
cancer, Pediatr. Hematol. Oncol. 33 (5) (2016) 295-313, https://doi.org/10.1080/
08880018.2016.1204400. Epub 2016 Sep 22. PMID: 27657743.

[10] M. Tremolada, S. Bonichini, L. Taverna, G. Basso, M. Pillon, Health-related quality
of life in AYA cancer survivors who underwent HSCT compared with healthy peers,
Eur. J. Cancer Care 27 (6) (2018), e12878, https://doi.org/10.1111/ecc.12878.
Epub 2018 Jul 31. PMID: 30062846.

[11] J.F. Halvorsen, A.M. Sund, L. Zeltzer, M. Adnanes, H. Jensberg, T.A. Eikemo,

B. Lund, O. Hjemdal, T. Reinfjell, 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. 27 (2) (2018)
529-537, https://doi.org/10.1007/s11136-017-1716-0. Epub 2017 Oct 31. PMID:
29090422; PMCID: PMC5846974.

[12] S. van Deuren, A. Boonstra, E. van Dulmen-den Broeder, N. Blijlevens, H. Knoop,
J. Loonen, Severe fatigue after treatment for childhood cancer, Cochrane Database
Syst. Rev. 3 (3) (2020), CD012681, https://doi.org/10.1002/14651858.
CD012681.pub2. PMID: 32124971; PMCID: PMC7059965.

[13] J. Hagstrom, M. Ander, M. Cernvall, B. Ljotsson, H.W. Wiman, L. von Essen,

J. Woodford, Heeding the psychological concerns of young cancer survivors: a
single-arm feasibility trial of CBT and a cognitive behavioral conceptualization of


https://doi.org/10.1016/j.ejcped.2023.100025
http://refhub.elsevier.com/S2772-610X(23)00023-5/sbref1
http://refhub.elsevier.com/S2772-610X(23)00023-5/sbref1
https://doi.org/10.1016/S0140-6736(17)31610-0
https://doi.org/10.1158/1055-9965.EPI-16-0812
https://doi.org/10.1158/1055-9965.EPI-16-0812
https://doi.org/10.1038/s41409-020-0806-8
https://doi.org/10.1038/s41409-020-0806-8
https://doi.org/10.1007/s00431-017-3066-x
https://doi.org/10.1016/S1470-2045(19)30800-9
https://doi.org/10.1530/EJE-12-1043
https://doi.org/10.1002/cncr.21974
https://doi.org/10.1002/cncr.21974
https://doi.org/10.1080/08880018.2016.1204400
https://doi.org/10.1080/08880018.2016.1204400
https://doi.org/10.1111/ecc.12878
https://doi.org/10.1007/s11136-017-1716-0
https://doi.org/10.1002/14651858.CD012681.pub2
https://doi.org/10.1002/14651858.CD012681.pub2

M. Dionisi-Vici et al.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

distress, PeerJ 8 (2020), e8714, https://doi.org/10.7717/peerj.8714. PMID:
32219023; PMCID: PMC7085902.

M. Tremolada, L. Taverna, S. Bonichini, G. Basso, M. Pillon, Self-esteem and
academic difficulties in preadolescents and adolescents healed from paediatric
leukaemia, Cancers 9 (6) (2017) 55, https://doi.org/10.3390/cancers9060055.
PMID: 28538707; PMCID: PMC5483874.

J.G. Gurney, K.R. Krull, N. Kadan-Lottick, H.S. Nicholson, P.C. Nathan, B. Zebrack,
J.M. Tersak, K.K. Ness, Social outcomes in the childhood cancer survivor study
cohort, J. Clin. Oncol. 27 (14) (2009) 2390-2395, https://doi.org/10.1200/
JC0.2008.21.1458. Epub 2009 Feb 17. PMID: 19224833; PMCID: PMC2677924.
M. Maule, D. Zugna, E. Migliore, D. Alessi, F. Merletti, R. Onorati, N. Zengarini,
G. Costa, T. Spadea, Surviving a childhood cancer: impact on education and
employment, Eur. J. Cancer Prev. 26 (4) (2017) 351-356, https://doi.org/
10.1097/CEJ.0000000000000258. PMID: 27135218.

T.M. Brinkman, C.J. Recklitis, G. Michel, M.A. Grootenhuis, J.L. Klosky,
Psychological symptoms, social outcomes, socioeconomic attainment, and health
behaviors among survivors of childhood cancer: current state of the literature,

J. Clin. Oncol. 36 (21) (2018) 2190-2197, https://doi.org/10.1200/
JC0.2017.76.5552. Epub 2018 Jun 6. PMID: 29874134; PMCID: PMC6053297.
C. Rabin, Cancer-related self-disclosure in the workplace/school by adolescent and
young adult cancer survivors, J. Adolesc. Young Adult Oncol. 9 (4) (2020)
528-533, https://doi.org/10.1089/jayao.2019.0159. Epub 2020 Apr 7. PMID:
32255699.

G. Larsson, E. Mattsson, L. von Essen, Aspects of quality of life, anxiety, and
depression among persons diagnosed with cancer during adolescence: a long-term
follow-up study, Eur. J. Cancer 46 (6) (2010) 1062-1068, https://doi.org/
10.1016/j.€jca.2010.01.021. Epub 2010 Feb 26. PMID: 20189797.

C.L. Park, J.H. Wortmann, A.E. Hale, D. Cho, T.O. Blank, Assessing quality of life in
young adult cancer survivors: development of the survivorship-related quality of
life scale, Qual. Life Res. 23 (8) (2014) 2213-2224, https://doi.org/10.1007/
511136-014-0682-z. Epub 2014 Apr 13. PMID: 24729054.

P. Gupta, R. Jalali, Long-term survivors of childhood brain tumors: impact on
general health and quality of life, Curr. Neurol. Neurosci. Rep. 17 (12) (2017), 99,
https://doi.org/10.1007/5s11910-017-0808-0. PMID: 29119343.

C.S. Rueegg, M.E. Gianinazzi, J. Rischewski, M. Beck Popovic, N.X. von der Weid,
G. Michel, C.E. Kuehni, Health-related quality of life in survivors of childhood
cancer: the role of chronic health problems, J. Cancer Surviv. 7 (4) (2013)
511-522, https://doi.org/10.1007/s11764-013-0288-4. Epub 2013 Jun 20. PMID:
23784593.

D. Alessi, E. Dama, R. Barr, M.L. Mosso, M. Maule, C. Magnani, G. Pastore,

F. Merletti, Health-related quality of life of long-term childhood cancer survivors: a
population-based study from the Childhood Cancer Registry of Piedmont, Italy,
Eur. J. Cancer 43 (17) (2007) 2545-2552, https://doi.org/10.1016/j.
ejca.2007.07.026. Epub 2007 Sep 14. PMID: 17869094.

L.K. Zeltzer, C. Recklitis, D. Buchbinder, B. Zebrack, J. Casillas, J.C. Tsao, Q. Lu,
K. Krull, Psychological status in childhood cancer survivors: a report from the
Childhood Cancer Survivor Study, J. Clin. Oncol. 27 (14) (2009) 2396-2404,
https://doi.org/10.1200/JC0O.2008.21.1433. Epub 2009 Mar 2. PMID: 19255309;
PMCID: PMC2677925.

M. Ander, H. Gronqvist, M. Cernvall, G. Engvall, M. Hedstrom, G. Ljungman,

J. Lyhagen, E. Mattsson, L. von Essen, Development of health-related quality of life
and symptoms of anxiety and depression among persons diagnosed with cancer
during adolescence: a 10-year follow-up study, Psychooncology 25 (5) (2016)
582-589, https://doi.org/10.1002/pon.3965. Epub 2015 Sep 10. PMID:
26361085; PMCID: PMC5049607.

J. McDougall, M. Tsonis, Quality of life in survivors of childhood cancer: a
systematic review of the literature (2001-2008), Support Care Cancer 17 (10)
(2009) 1231-1246, https://doi.org/10.1007/s00520-009-0660-0. Epub 2009 Jun
2. PMID: 19488790.

S. Kaul, J.C. Avila, M. Mutambudzi, H. Russell, A.C. Kirchhoff, C.L. Schwartz,
Mental distress and health care use among survivors of adolescent and young adult
cancer: a cross-sectional analysis of the National Health Interview Survey, Cancer
123 (5) (2017) 869-878, https://doi.org/10.1002/cncr.30417. Epub 2016 Nov 17.
PMID: 27859009.

J. Vetsch, C.E. Wakefield, E.G. Robertson, T.N. Trahair, M.K. Mateos,

M. Grootenhuis, G.M. Marshall, R.J. Cohn, J.E. Fardell, Health-related quality of
life of survivors of childhood acute lymphoblastic leukemia: a systematic review,
Qual. Life Res. 27 (6) (2018) 1431-1443, https://doi.org/10.1007/511136-018-
1788-5. Epub 2018 Jan 25. PMID: 29372438.

B.O. Cherven, A. Mertens, K. Wasilewski-Masker, R. Williamson, L.R. Meacham,
Infertility education: experiences and preferences of childhood cancer survivors,
J. Pediatr. Oncol. Nurs. 33 (4) (2016) 257-264, https://doi.org/10.1177/
1043454215607342. Epub 2015 Nov 18. PMID: 26582171.

V. Lehmann, L. Nahata, A.C. Ferrante, J.A. Hansen-Moore, N.D. Yeager, J.

L. Klosky, C.A. Gerhardt, Fertility-related perceptions and impact on romantic
relationships among adult survivors of childhood cancer, J. Adolesc. Young Adult
Oncol. 7 (4) (2018) 409-414, https://doi.org/10.1089/jayao.2017.0121. Epub
2018 Feb 21. PMID: 29466084; PMCID: PMC6083209.

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

EJC Paediatric Oncology 2 (2023) 100025

V. Lehmann, W. Chemaitilly, L. Lu, D.M. Green, W.H. Kutteh, T.M. Brinkman, D.
K. Srivastava, L.L. Robison, M.M. Hudson, J.L. Klosky, Gonadal functioning and
perceptions of infertility risk among adult survivors of childhood cancer: a report
From the St Jude Lifetime Cohort Study, J. Clin. Oncol. 37 (11) (2019) 893-902,
https://doi.org/10.1200/JC0O.18.00965. Epub 2019 Feb 27. PMID: 30811296;
PMCID: PMC6455717.

T. Sandheinrich, S.B. Wondmeneh, C. Mohrmann, K. Gettinger, J. Henry, R.

J. Hayashi, Knowledge and perceptions of infertility in female cancer survivors and
their parents, Support Care Cancer 26 (7) (2018) 2433-2439, https://doi.org/
10.1007/500520-018-4080-x. Epub 2018 Feb 9. PMID: 29427193; PMCID:
PMC5982449.

L. Nahata, T.L. Morgan, K.G. Lipak, R.S. Olshefski, C.A. Gerhardt, V. Lehmann,
Romantic relationships and physical intimacy among survivors of childhood
cancer, J. Adolesc. Young Adult Oncol. 9 (3) (2020) 359-366, https://doi.org/
10.1089/jaya0.2019.0114. Epub 2019 Nov 13. PMID: 32091940; PMCID:
PMC7869868.

J. Gilleland Marchak, K.D. Seidel, A.C. Mertens, C.W.M. Ritenour, K. Wasilewski-
Masker, W.M. Leisenring, C.A. Sklar, J.S. Ford, K.R. Krull, M. Stovall, L.L. Robison,
G.T. Armstrong, L.R. Meacham, Perceptions of risk of infertility among male
survivors of childhood cancer: a report from the Childhood Cancer Survivor Study,
Cancer 124 (11) (2018) 2447-2455, https://doi.org/10.1002/cncr.31343. Epub
2018 Apr 17. PMID: 29663341; PMCID: PMC5992044.

M. Hamilton, The assessment of anxiety states by rating, Br. J. Med. Psychol. 32 (1)
(1959) 50-55, https://doi.org/10.1111/j.2044-8341.1959.tb00467.x. PMID:
13638508.

S.A. Montgomery, M. Asberg, A new depression scale designed to be sensitive to
change, Br. J. Psychiatry 134 (1979) 382-389, https://doi.org/10.1192/
bjp.134.4.382. PMID: 444788.

G. Majani, A. Pierobon, A. Giardini, S. Callegari, Satisfaction profile (SAT-P) in 732
patients: focus on subjectivity in HRQoL assessment, Psychol. Health 15 (2000)
409-422.

F. Cardin, F. Ambrosio, P. Amodio, L. Minazzato, G. Bombonato, S. Schiff,

K. Finotti, D. Giuliani, T. Bianco, C. Terranova, C. Militello, C. Ori, Quality of life
and depression in a cohort of female patients with chronic disease, BMC Surg. 12
Suppl. 1 (Suppl. 1) (2012) S10, https://doi.org/10.1186/1471-2482-12-S1-510.
Epub 2012 Nov 15. PMID: 23173648; PMCID: PMC3499261.

L. Abbruzzese, N. Magnani, I.H. Robertson, M. Mancuso, Age and gender
differences in emotion recognition, Front. Psychol. 10 (2019), 2371, https://doi.
org/10.3389/fpsyg.2019.02371. PMID: 31708832; PMCID: PMC6819430.

R.C. Reulen, M.P. Zeegers, C. Jenkinson, E.R. Lancashire, D.L. Winter, M.E. Jenney,
M.M. Hawkins, The use of the SF-36 questionnaire in adult survivors of childhood
cancer: evaluation of data quality, score reliability, and scaling assumptions,
Health Qual. Life Outcomes 4 (2006), 77, https://doi.org/10.1186/1477-7525-4-
77. PMID: 17022814; PMCID: PMC1618832.

F.F. Zhang, M.M. Hudson, I.C. Huang, N. Bhakta, K.K. Ness, T.M. Brinkman,

J. Klosky, L. Lu, F. Chen, R.P. Ojha, J.Q. Lanctot, L.L. Robison, K.R. Krull, Lifestyle
factors and health-related quality of life in adult survivors of childhood cancer: a
report from the St. Jude Lifetime Cohort Study, Cancer 124 (19) (2018)
3918-3923, https://doi.org/10.1002/cncr.31647. Epub 2018 Sep 11. PMID:
30204245; PMCID: PMC6226352.

(a) E. Maunsell, L. Pogany, M. Barrera, A.K. Shaw, K.N. Speechley, Quality of life
among long-term adolescent and adult survivors of childhood cancer, J. Clin.
Oncol. 24 (16) (2006) 2527-2535, https://doi.org/10.1200/JC0O.2005.03.9297.
PMID: 16735705.;

(b) J. Bagur, C. Massoubre, L. Casagranda, C. Faure-Conter, B. Trombert-Paviot,
C. Berger, Psychiatric disorders in 130 survivors of childhood cancer: preliminary
results of a semi-standardized interview, Pediatr. Blood Cancer 62 (5) (2015)
847-853, https://doi.org/10.1002/pbc.25425. Epub 2015 Feb 14.

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

C. Berger, Psychiatric disorders in 130 survivors of childhood cancer: preliminary
results of a semi-standardized interview, Pediatr. Blood Cancer 62 (5) (2015)
847-853, https://doi.org/10.1002/pbc.25425. Epub 2015 Feb 14. PMID:
25683046.

R.J. Deyell, M. Lorenzi, S. Ma, S.R. Rassekh, J.P. Collet, J.J. Spinelli, M.L. McBride,
Antidepressant use among survivors of childhood, adolescent and young adult
cancer: a report of the Childhood, Adolescent and Young Adult Cancer Survivor
(CAYACS) Research Program, Pediatr. Blood Cancer 60 (5) (2013) 816-822,
https://doi.org/10.1002/pbc.24446. Epub 2012 Dec 31. PMID: 23281214.

M.J. Lang, J. Giese-Davis, S.B. Patton, D.J.T. Campbell, Does age matter?
Comparing post-treatment psychosocial outcomes in young adult and older adult
cancer survivors with their cancer-free peers, Psychooncology 27 (5) (2018)
1404-1411, https://doi.org/10.1002/pon.4490. Epub 2017 Aug 4. PMID:
28672093.

J.C. Yi, K.L. Syrjala, Anxiety and depression in cancer survivors, Med. Clin. N. Am.
101 (6) (2017) 1099-1113, https://doi.org/10.1016/j.mcna.2017.06.005. Epub
2017 Aug 18. PMID: 28992857; PMCID: PMC5915316.


https://doi.org/10.7717/peerj.8714
https://doi.org/10.3390/cancers9060055
https://doi.org/10.1200/JCO.2008.21.1458
https://doi.org/10.1200/JCO.2008.21.1458
https://doi.org/10.1097/CEJ.0000000000000258
https://doi.org/10.1097/CEJ.0000000000000258
https://doi.org/10.1200/JCO.2017.76.5552
https://doi.org/10.1200/JCO.2017.76.5552
https://doi.org/10.1089/jayao.2019.0159
https://doi.org/10.1016/j.ejca.2010.01.021
https://doi.org/10.1016/j.ejca.2010.01.021
https://doi.org/10.1007/s11136-014-0682-z
https://doi.org/10.1007/s11136-014-0682-z
https://doi.org/10.1007/s11910-017-0808-0
https://doi.org/10.1007/s11764-013-0288-4
https://doi.org/10.1016/j.ejca.2007.07.026
https://doi.org/10.1016/j.ejca.2007.07.026
https://doi.org/10.1200/JCO.2008.21.1433
https://doi.org/10.1002/pon.3965
https://doi.org/10.1007/s00520-009-0660-0
https://doi.org/10.1002/cncr.30417
https://doi.org/10.1007/s11136-018-1788-5
https://doi.org/10.1007/s11136-018-1788-5
https://doi.org/10.1177/1043454215607342
https://doi.org/10.1177/1043454215607342
https://doi.org/10.1089/jayao.2017.0121
https://doi.org/10.1200/JCO.18.00965
https://doi.org/10.1007/s00520-018-4080-x
https://doi.org/10.1007/s00520-018-4080-x
https://doi.org/10.1089/jayao.2019.0114
https://doi.org/10.1089/jayao.2019.0114
https://doi.org/10.1002/cncr.31343
https://doi.org/10.1111/j.2044-8341.1959.tb00467.x
https://doi.org/10.1192/bjp.134.4.382
https://doi.org/10.1192/bjp.134.4.382
http://refhub.elsevier.com/S2772-610X(23)00023-5/sbref37
http://refhub.elsevier.com/S2772-610X(23)00023-5/sbref37
http://refhub.elsevier.com/S2772-610X(23)00023-5/sbref37
https://doi.org/10.1186/1471-2482-12-S1-S10
https://doi.org/10.3389/fpsyg.2019.02371
https://doi.org/10.3389/fpsyg.2019.02371
https://doi.org/10.1186/1477-7525-4-77
https://doi.org/10.1186/1477-7525-4-77
https://doi.org/10.1002/cncr.31647
https://doi.org/10.1200/JCO.2005.03.9297
https://doi.org/10.1002/pbc.25425
https://doi.org/10.1002/pbc.25425
https://doi.org/10.1002/pbc.24446
https://doi.org/10.1002/pon.4490
https://doi.org/10.1016/j.mcna.2017.06.005

	The impact of infertility and physical late effects on psycho-social well-being of long-term childhood cancer survivors: A  ...
	1 Introduction
	2 Methods
	2.1 Study design and participants
	2.2 Measures
	2.3 Statistical methods

	3 Results
	4 Discussion
	Funding
	Ethical approval
	Declaration of Competing Interest
	Acknowledgments
	Appendix A Supplementary material
	References


