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Abstract

Objectives: Childhood cancer may negatively impact childhood cancer survivors'

(CCS) sexuality. However, this is an understudied research area. We aimed to

describe the psychosexual development, sexual functioning and sexual satisfaction

of CCS, and identify determinants for these outcomes. Secondarily, we compared

the outcomes of a subsample of emerging adult CCS to the Dutch general

population.

Methods: From the Dutch Childhood Cancer Survivor Study LATER cohort (diag-

nosed 1963–2001), 1912 CCS (18–71 years, 50.8% male) completed questions on

sexuality, psychosocial development, body perception, mental and physical health.

Multivariable linear regressions were used to identify determinants. Sexuality of

CCS age 18–24 (N = 243) was compared to same‐aged references using binomial
tests and t‐tests.
Results: One third of all CCS reported hindered sexuality due to childhood cancer,

with insecure body the most often reported reason (44.8%). Older age at study,

lower education, surviving central nervous system cancer, poorer mental health and

negative body perception were identified as determinants for later sexual debut,

worse sexual functioning and/or sexual satisfaction. CCS age 18–24 showed

significantly less experience with kissing (p = 0.014), petting under clothes

(p = 0.002), oral (p = 0.016) and anal sex (p = 0.032) when compared to references.
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No significant differences with references were found for sexual functioning and

sexual satisfaction, neither among female CCS nor male CCS age 18–24.

Conclusions: Emerging adult CCS reported less experience with psychosexual

development, but similar sexual functioning and sexual satisfaction compared to

references. We identified determinants for sexuality, which could be integrated in

clinical interventions for CCS at risk for reduced sexuality.
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1 | BACKGROUND

Positive sexual health is fundamental for a person's quality of life

(QoL) and well‐being,1 but less is known about the late effects of

childhood cancer on different aspects of survivors' sexuality. The

World Health Organization defines sexuality as “[…] expressed in

thoughts, fantasies, desires, beliefs, attitudes, values, behaviors,

practices, roles and relationships […].”2 Mental and physical health

have a large influence on various aspects of sexuality1,3 and because

the health of survivors of childhood cancer (CCS) may be affected by

their former disease,4 it is essential to question how and to what

extent childhood cancer and its treatment might influence survivors'

sexual lives.

Some studies have focused on the impact childhood cancer has

on survivors' psychosexual development as part of their sexuality.

CCS reported delays in reaching sexual milestones when compared

to references, with CCS describing postponed debut of sexual in-

tercourse, lower numbers of sexual partners and less experience with

relationships or sexual intimacy.5–11 Some factors were shown to be

associated with these delays. Patients treated for cancer during their

teenage years described postponed achievement of various mile-

stones, like dating, masturbation or touching under clothes.6 In

addition, CCS who were exposed to higher levels of treatment

toxicity or those who had central nervous system (CNS) cancer were

less sexually experienced and less likely to be in a relationship at the

time of study.8–10,12 Moreover, childhood cancer might have an in-

fluence on survivors' social development. CCS seem to be less

autonomous, reach later or less social milestones than their healthy

peers and report fewer friends, more social isolation and less social

activities,7,13–15 with one study reporting these delays especially in

CNS survivors.12 Social development plays an important role in

sexuality7 and the social limitations described by CCS might lead to

less opportunities to explore their sexuality and more delays

compared to healthy peers.

Examining sexual functioning and sexual satisfaction as further

aspects of sexuality, some studies described higher sexual dysfunc-

tion5,16–19 and lower sexual satisfaction5,6,20 in CCS compared to

references. More problems with sexual functioning were reported by

female CCS, CCS who were older at study, those who were older

when diagnosed with cancer and CCS of CNS cancer.5,8,17,18,21

Furthermore, previous studies have reported worse sexual func-

tioning being associated with survivors' distress level, lower health‐
related QoL, health problems, fatigue, infertility, negative percep-

tion of own body and scarring.6,16–19,21,22 Similar factors were shown

to be associated with decreased sexual satisfaction, that is, having no

partner, surviving CNS cancer, but also experiencing fertility prob-

lems and body dissatisfaction.5,6,16,23

Considering the importance of a healthy sexual life and the

complexity of surviving childhood cancer, the first aim of this study

was to describe the psychosexual development, sexual functioning

and sexual satisfaction of CCS, and identify determinants for these

outcomes. The selection of determinants was based on the literature

and consisted of sociodemographic information, cancer‐related fac-

tors and current level of functioning. The second aim of the paper

was to compare the psychosexual development, sexual functioning

and sexual satisfaction of a subsample of emerging adult CCS to the

available data on the Dutch general population.

2 | METHODS

2.1 | Study design

The current paper relies on data collected within the Dutch Childhood

Cancer Survivor Study LATER part 2 (DCCSS‐LATER 2).24,25 The

DCCSS‐LATER 2 is a nationwide cross‐sectional cohort study which
integrates 16 substudies in CCS diagnosed between 1963 and 2001 in

one of the seven former pediatric oncology centers in theNetherlands.

The present report is based on the sexuality substudy and includes in

additiondata onpsychosocial development, physical andmental health

from the psycho‐oncology substudy.12 The substudies were approved
by the ethic commission of Amsterdam University Medical Centers,

location AMC, under numbers MEC2013_357 and MEC2013_115,

respectively.

2.2 | Participants

Eligible participants received a diagnosis of malignancy covered by

the ICCC3 between 1963 and 2002 and were diagnosed before the
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age of 18. Data collection took place between 2016 and 2020 and all

participants gave written informed consent.

2.3 | Measurements

2.3.1 | Outcomes

For the assessment of the outcomes psychosexual development,

sexual functioning and sexual satisfaction, CCS filled out the same

items (Table S1) that were applied to the references in the general

population.26 Adult CCS of all ages completed these questions, but

reference data was available only for 18–24 years old Dutch peers,

therefore the comparison to the general population was done only

with CCS age 18–24.

Psychosexual development was assessed in two ways. First, we

asked participants if they achieved a list of sexual milestones and if

so, at what age. The included milestones were: sexual arousal, sexual

fantasies, masturbation, being in love, dating, stable relationship,

kissing, petting under clothes, naked petting, intercourse, oral and

anal sex. Second, age at sexual debut was used as an additional

outcome for psychosexual development and it was defined as the

youngest age of first vaginal, oral or anal sex.

Sexual functioning was operationalized by applying 5‐Point Likert
scale (1–5) questions about problems with sexual desire, sexual

arousal, the ability to achieve orgasm, reaching orgasm too early and

experiencing pain during intercourse. The individual items were

dichotomized into “regularly/often/always” versus “never/some-

times.” A mean scale score was computed from all items except early

orgasm (Cronbach's α = 0.78).

For sexual satisfaction, 5‐Point Likert scale (1–5) questions were
used to evaluate satisfaction with frequency of sex, contact with

sexual partner(s), pleasantness of having sex and sex life in general.

The individual items were dichotomized in “very satisfied/satisfied”

versus “neutral/dissatisfied/very dissatisfied.” A mean scale score

was calculated which had a high reliability (Cronbach's α = 0.89).

Finally, an item evaluating the impact of childhood cancer was

applied: “Do you find that you are hindered in your sexual life

because you had childhood cancer in the past?”. If they answered yes,

CCS could choose from a predefined list of reasons for their hindered

sexuality.

2.3.2 | Determinants

Sociodemographic information was collected through questions

regarding participants' age, gender identity, educational level, rela-

tionship status and having biological children.

Cancer‐related factors were retrieved from the DCCSS‐LATER
registry and consisted of age at diagnosis, cancer type and abdomi-

nopelvic radiotherapy.

Survivors' psychosocial development was assessed retrospectively

by using the Course of Life Questionnaire (CoLQ).7,12 Two subscales

of the CoLQ were included in the analysis, that is, social development

(Cronbach's α = 0.76) and autonomy development (Cronbach's

α = 0.54).

Physical health was assessed with four subscales of the SF‐36
Health Survey, namely physical functioning, bodily pain, vitality and

general health (Cronbach's α = 0.85; 0.91).27 For mental health, scale

scores of depression and anxiety from the Hospital Anxiety and

Depression Scale were included (Cronbach's α = 0.81; 0.83).28

Body perception was evaluated using six items from de Graaf26

about satisfaction with own appearance on a 5‐Point Likert Scale (1–
5) with a satisfactory scale score reliability (Cronbach's α = 0.70).

2.4 | Statistical analysis

Differences between participants and non‐participants were

assessed with chi‐square tests and Cramer's V's. The 50% median age

for milestones, proportions of problems with sexual functioning and

proportions of sexual satisfaction were described for all items for the

total group, and by gender and age.

Multivariable linear regression analysis was conducted on the

total CCS sample (age 18–71) to identify determinants for psycho-

sexual development, sexual functioning and sexual satisfaction. One

model was calculated for psychosexual development using the age at

sexual debut as the dependent variable and including the following

factors as determinants: sociodemographic factors (gender, age),

current functioning (education), cancer‐related factors (age at diag-

nosis, CNS cancer, abdominopelvic radiotherapy) and psychosocial

development (CoLQ‐autonomy, CoLQ‐social). Two multivariable

linear models were run for both the scale scores for sexual func-

tioning and sexual satisfaction. The first model (A) included as de-

terminants: sociodemographic factors (gender, age), cancer‐related
factors (age at diagnosis, CNS cancer, abdominopelvic radiotherapy),

and age at sexual debut. The second model (B) included in addition a

block on current functioning (education, having children, being in a

relationship, mental health, physical health, body perception). For

dichotomous independent variables, standardized regression co-

efficients up to 0.2 were considered small, while regression co-

efficients 0.5 and 0.8 were considered medium and large. For

continuous independent variables, standardized regression co-

efficients of 0.1, 0.3, 0.5 were considered small, medium and large,

respectively.29 p‐values smaller than 0.05 were considered statisti-

cally significant.

For the comparison with the Dutch general population, we used

data presented in national reports on representative samples of

young people in the Netherlands.26,30 Psychosexual development

was compared with data of emerging adults (age 18–24) published in

2017 (N = 13,408),30 while sexual functioning and sexual satisfaction

with data of emerging adults (age 18–24) from 2012 (N = 4020).26

Reference data was weighted for the distribution of age and gender

in the CCS sample. For psychosexual development, the median age

when 50% of CCS reached a milestone was calculated and is further

referred to as 50% median age. Furthermore, proportions of CCS
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reaching sexual milestones were compared to references30 using

binomial tests. Due to differences in item‐wording, comparison with
references on proportions of reached sexual milestones was possible

only for the following milestones: being in love, masturbation, dating,

kissing, petting under clothes, intercourse, oral and anal sex. For

sexual functioning, proportions of CCS experiencing at least one

problem with sexual functioning regularly, often or always were

compared to references with binomial tests.26 For sexual satisfaction,

mean scale scores were compared to references using one‐sample t‐
tests.26

For sexual functioning and sexual satisfaction, comparison with

references and identification of determinants were conducted only

on participants with sexual experience (91.6%, N = 1752). In

concordance with the definition of de Graaf,26 participants were

considered to be sexually experienced when achieved at least one of

the following sexual milestones: petting under clothes, naked petting,

intercourse, oral or anal sex.

3 | RESULTS

3.1 | Participants

From the total childhood cancer survivor LATER cohort (N = 6165,

N = 5455 alive), 4643 adult CCS were invited for LATER 2. The 2485

adult CCS participating in the LATER 2 cohort study were eligible for

the current sexuality substudy, of whom 1912 took part; 50.8% were

male (Table 1). Significant differences between participants and non‐
participants were found for gender, CNS cancer and treatment type,

with fewer males, fewer CNS cancer survivors and more radio‐ and
chemotherapy among participants.

3.2 | Psychosexual development

The 50% median age at debut in the total CCS sample (age 18–71)

was: 15 years for sexual arousal, sexual fantasies and masturbation;

16 for first kiss and petting under clothes; 17 for dating; 18 for

relationship, naked petting, intercourse and oral sex (Table S2). For

additional descriptive information see Tables S3–S5.

3.3 | Sexual functioning and sexual satisfaction

From the total CCS sample, 19.9% described problems with sexual

desire, 14.3% with sexual arousal, 16.4% with achieving orgasm,

13.8% with reaching orgasm too early and 7.3% experiencing pain

during sex. Overall, 41.4% reported having at least one problem with

sexual functioning regularly, often or always (Table S6). Regarding

sexual satisfaction, large proportions of CCS reported to be satisfied:

55.6% with their frequency of sex, 81.6% with contact with sexual

partner(s), 80.9% with pleasantness of sex and 61.4% with sex life in

general (Table S7).

3.4 | Impact of childhood cancer

Among all CCS, 31.1% (N = 569) found that their sex life was hin-

dered to at least some extent due to their former illness, of whom

44.8% identified body insecurity as the main reason, 27.4% diffi-

culties in expressing feelings, 25.0% having scars, 23.8% dealing with

physical limitations, 21.8% proven or suspected infertility and 21.0%

no sexual desire. For other reasons consult Table S8.

3.5 | Determinants of sexuality

3.5.1 | Psychosexual development

All factors included in the regression model for age at sexual debut

were significant except age at diagnosis and abdominopelvic radio-

therapy (Table 2). Survivors who reported a later sexual debut were

male, older than 24, higher educated, survived CNS cancer and

scored lower on social and autonomy development.

3.5.2 | Sexual functioning and sexual satisfaction

Older CCS, CCS with worse mental health and with negative body

perception experienced both problems with sexual functioning and

less sexual satisfaction (Table 3). More problems with sexual func-

tioning, but also more sexual satisfaction was described by CCS having

a relationship. Female CCS, CCS with no children and CCS with a later

sexual debut reported more problems with sexual functioning, while

higher educated CCS reported only lower sexual satisfaction. Survi-

vors of CNS cancer showed a small significant effect for both out-

comes in model A, but no significant effect in model B.

3.6 | Comparison with references

3.6.1 | Psychosexual development

When compared to references, significantly fewer CCS age 18–24

reported experience with kissing (CCS = 84.5% vs. refer-

ences = 89.6%, p = 0.014), petting under clothes (CCS = 82.6% vs.

references = 88.9%, p = 0.002), oral (CCS = 74.2% vs. refer-

ences = 80.8%, p = 0.016) and anal sex (CCS = 22.2% vs. refer-

ences = 29.0%, p = 0.032, Table 4). Experience with being in love,

masturbation, dating and intercourse did not differ significantly be-

tween CCS age 18–24 and references.

3.6.2 | Sexual functioning and sexual satisfaction

Within the age group 18–24, proportions of having at least one

problem with sexual functioning for male CCS of 27.1% (95% CI:

18.0%–37.8%) was lower than the expected 30.9%, but not

1282 - PRIBOI ET AL.
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TAB L E 1 Sociodemographic, cancer‐related and current functioning characteristics.

Characteristics Participants, N = 1912 Non‐participants, N = 2731a Cramer's Vb

Gender by age group (years)

Total 100% (50.8% male) 100% (61.3% male) 0.11***

18–24 12.7% (43.2% male) 17.1% (62.4% male)

25–40 57.9% (52.5% male) 58.4% (62.1% male)

41–50 23.2% (51.7% male) 19.7% (58.9% male)

51–71 6.2% (47.5% male) 4.8% (56.7% male)

Age at diagnosis (years) 0.01

0–11 81.0% 82.0%

12–18 19.0% 18.0%

Cancer type

Leukemia 34.6% 33.7% 0.01

Lymphomas 18.9% 19.2% 0.004

Renal tumors 11.5% 10.9% 0.01

CNS 9.4% 11.7% 0.04*

Soft tissue sarcoma 7.4% 7.5% 0.002

Bone tumors 6.1% 5.1% 0.02

Neuroblastoma 5.7% 4.8% 0.02

Germ cell tumors 3.5% 4.0% 0.01

Hepatic tumors 0.9% 1.1% 0.01

Retinoblastoma 0.5% 0.7% 0.01

Other 1.6% 1.4% 0.01

Treatment

Surgery 50.1% 51.1% 0.03

Radiotherapy 39.3% 30.1% 0.10***

Abdominopelvic area 8.6% 6.5% 0.04*

Chemotherapy 87.3% 81.0% 0.09***

Hematopoietic cell transplantation 0.06**

Autologous transplant 2.4% 1.6%

Allogeneic transplant 4.2% 2.6%

Level of education

Lowc 14.0%

Middled 42.7%

Highe 43.4%

Having children

Yes 39.7%

No 60.3%

aInformation available only for 2025 non‐participants.
bRange Cramer's V [0–1] with 0 = no association and 1 = perfect association.
cPrimary, lower vocational, lower and middle general secondary education.
dMiddle vocational, higher general secondary, pre‐university education.
eHigher vocational, university education.

Significant results are presented with *p‐value <0.05, **p‐value <0.01, ***p‐value <0.001.
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significant (p = 0.522). Similarly, the proportion for female CCS of

47.2% (95% CI: 37.5%–57.1%) was higher than the expected 39.2%,

but also not significant (p = 0.108). Regarding sexual satisfaction, no

significant differences in scale scores were found for male CCS age

18–24 (CCS = 3.9 vs. references = 4.0, t(84) = 1.258, p = 0.212) nor

for female CCS age 18–24 (CCS = 3.9 vs. references = 3.9, t

(110) = −0.193, p = 0.847) when compared to same‐aged references.

4 | DISCUSSION

This large nationwide cohort study provides needed insight in

CCS sexuality. We found that a third of survivors had at least

some hindrance in their sex life because of their childhood cancer

and that CCS age 18–24 reported less experience with different

sexual milestones when compared to the general population.

Nevertheless, the emerging adult CCS and same‐aged references had
similar sexual functioning and sexual satisfaction. The identified

determinants of declined sexuality provide insight in subgroups at

risk and targets for treatment.

4.1 | Psychosexual development

Emerging adult CCS (age 18–24) had less often achieved various

sexual milestones compared to same‐aged references. Especially

survivors who were male, older, higher educated, had survived CNS

cancer and CCS with delayed psychosocial development had a later

sexual debut. The later sexual debut reported by male CCS compared

to female CCS is consistent with the pattern observed in the Dutch

general population.30 Concerning the psychosocial development, this

may be explained by survivors taking less risk behaviors,7,12 experi-

encing more parental dependency31–33 and participating in less social

activities with peers than healthy controls,13,14 which might lead to

less opportunities for CCS to engage in sexual activities. Healthy

Dutch teenagers, whose parents had a greater knowledge about their

whereabouts, similarly reported delays in reaching sexual milestones

compared to teenagers with less monitoring parents.34 Therefore,

more encouragement toward social exploration might result in similar

levels of sexual experience for CCS compared to healthy peers.

Emerging adult survivors showed an interesting pattern

regarding the different milestones when compared to references.

CSS engaged in less oral and anal sex, but we found no significant

differences for the experience with intercourse, which might suggest

that survivors are less inclined in sexual experimenting. The differ-

ences are rather small though, and in contrast with previous litera-

ture.6–9,11 Despite the delayed start on some milestones, CCS might

show similar sexual behavior to the general population later in their

lives. More research including older CCS and older references than in

the current study is needed to determine if the small differences we

found disappear, stay small or increase with the age of survivors.

4.2 | Sexual functioning & sexual satisfaction

We found worse sexual functioning and less sexual satisfaction in

CCS with poorer mental health, an association which was also

described in the general population.21 Furthermore, survivors of CNS

cancer had a higher age at sexual debut compared to survivors of

other types of cancers and CNS contributed to small account to more

problems with sexual functioning and less satisfaction. This corrob-

orates previous studies which found CNS cancer survivors at risk for

various impaired sexuality outcomes.5,8–10 Interestingly, in our study,

the effect of CNS cancer on the outcomes disappeared when adding

the current‐functioning factors in the regression model. This might

be explained by an indirect effect of CNS cancer on sexuality through

its primarily influence on survivor's current level of functioning. CNS

cancer survivors are a subgroup that generally presents more late

effects and lower health‐related QoL.35 Our results underline the

importance of paying attention to CNS cancer survivors and CCS

TAB L E 2 Multivariable analysis of determinants for
psychosexual development.a

Determinants

Age at sexual debut

N = 1394, R2 = 0.151 (p < 0.001)

β (95% CI)

Sociodemographic factors

Female genderb −0.217*** (−0.314; −0.120)

Age (reference: 18–24)

25–40b 0.208* (0.046; 0.370)

41–50b 0.545*** (0.362; 0.727)

51–71b 0.608*** (0.368; 0.847)

Current functioning factors

Education (reference: Low)

Middleb 0.326*** (0.161; 0.491)

Highb 0.579*** (0.415; 0.742)

Cancer‐related factors

Age at diagnosis >12b −0.010 (−0.136; 0.116)

CNS cancera 0.324** (0.134; 0.514)

Abdominopelvic radiotherapyb 0.125 (−0.052; 0.302)

Psychosocial development

Social developmentc −0.232*** (−0.284; −0.180)

Autonomy developmentc −0.074* (−0.125; −0.024)

aThe dependent variable psychosexual development was measured by

sexual debut, defined as the youngest age of first sexual intercourse

(vaginal, oral, or anal).
bRegression coefficients up to 0.2 small, 0.5 medium, 0.8 large.
cRegression coefficients up to 0.1 small, 0.3 medium, 0.5 large.

Significant results are presented with *p‐value <0.05, **p‐value <0.01,
***p‐value <0.001.
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TAB L E 3 Multivariable analysis of determinants for scale scores of problems with sexual functioning and sexual satisfaction.

Determinants Problems with sexual functioning Sexual satisfaction

Model A

N = 1617, R2 = 0.244 (p < 0.001) N = 1637, R2 = 0.024 (p < 0.001)

β (95% CI) β (95% CI)

Sociodemographic factors

Female gendera 0.944*** (0.860; 1.027) −0.027 (−0.120; 0.065)

Age (reference: 18–24)

25–40a 0.014 (−0.123; 0.152) −0.139 (−0.293; 0.014)

41–50a −0.009 (−0.165; 0.147) −0.273** (−0.446; −0.099)

51–71a 0.230* (0.025; 0.435) −0.547*** (−0.774; −0.321)

Cancer‐related factors

Age at diagnosis >12a −0.001 (−0.110; 0.108) 0.043 (−0.078; 0.163)

CNS cancera 0.180* (0.019; 0.341) −0.199* (−0.377; −0.021)

Abdominopelvic radiotherapya 0.106 (−0.046; 0.257) −0.006 (−0.173; 0.161)

Psychosexual development

Age at sexual debutb 0.047* (0.003; 0.090) −0.038 (−0.086; 0.010)

Model B

Problems with sexual functioning Sexual satisfaction

N = 1409, R2 = 0.359 (p < 0.001) N = 1409, R2 = 0.339 (p < 0.001)

β (95% CI) β (95% CI)

Sociodemographic factors

Female gendera 0.847*** (0.761; 0.934) −0.009 (−0.094; 0.076)

Age (reference: 18–24)

25–40a 0.038 (−0.107; 0.183) −0.219** (−0.362; −0.077)

41–50a 0.055 (−0.116; 0.226) −0.368*** (−0.536; −0.199)

51–71a 0.251* (0.037; 0.465) −0.608*** (−0.819; −0.397)

Current functioning factors

Education (reference: Low)

Middlea −0.021 (−0.157; 0.116) −0.190** (−0.325; −0.055)

Higha 0.038 (−0.100; 0.175) −0.303*** (−0.438; −0.167)

Having childrena −0.234*** (−0.328; −0.140) −0.085 (−0.177; 0.008)

Being in a relationshipa 0.186** (0.075; 0.296) 0.942*** (0.834; 1.051)

Mental health

Anxietyb 0.092** (0.037; 0.147) −0.039 (−0.093; 0.016)

Depressionb 0.121*** (0.058; 0.184) −0.129*** (−0.191; −0.068)

Physical health

Physical functioningb −0.006 (−0.065; 0.053) −0.009 (−0.067; 0.049)

Painb 0.019 (−0.037; 0.074) −0.037 (−0.092; 0.018)

Vitalityb −0.031 (−0.096; 0.035) 0.057 (−0.008; 0.121)

General healthb −0.039 (−0.099; 0.022) −0.008 (−0.068; 0.051)

Body perceptionb −0.146*** (−0.193; −0.098) 0.250*** (0.203; 0.297)

Cancer‐related factors

Age at diagnosis>12a 0.024 (−0.080; 0.129) −0.021 (−0.124; 0.082)

CNS cancera 0.094 (−0.067; 0.256) 0.028 (−0.130; 0.187)

Abdominopelvic radiotherapya 0.034 (−0.117; 0.185) −0.044 (−0.191; 0.104)

(Continues)
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T A B L E 3 (Continued)

Model B

Problems with sexual functioning Sexual satisfaction

N = 1409, R2 = 0.359 (p < 0.001) N = 1409, R2 = 0.339 (p < 0.001)

β (95% CI) β (95% CI)

Psychosexual development

Age at sexual debutb 0.012 (−0.033; 0.056) −0.010 (−0.054; 0.034)

aRegression coefficients up to 0.2 small, 0.5 medium, 0.8 large.
bRegression coefficients up to 0.1 small, 0.3 medium, 0.5 large.

Significant results are presented with *p‐value <0.05, **p‐value <0.01, ***p‐value <0.001.

TAB L E 4 Proportions of reached sexual milestonesa in CCS versus referencesb age 18–24 (n = 225–236).

Being in love Masturbation Dating Kissing Petting under clothes Intercourse Oral sex Anal sex

Age 18–24

CCS 94.1% 85.6% 80.1% 84.5% 82.6% 76.9% 74.2% 22.2%

References 94.4% 89.3% 83.6% 89.6% 88.9% 79.4% 80.8% 29.0%

p‐value 0.934 0.090 0.180 0.014 0.002 0.398 0.016 0.032

Male age 18–24

CCS 98.1% 94.2% 80.4% 80.6% 79.4% 76.7% 75.2% 27.3%

References 94.5% 97.5% 81.0% 86.5% 88.0% 75.0% 79.0% 29.0%

p‐value 0.166 0.072 0.984 0.106 0.012 0.778 0.416 0.784

Female age 18–24

CCS 91.0% 78.6% 79.8% 87.6% 85.2% 77.1% 73.4% 18.3%

References 94.4% 82.6% 85.6% 92.1% 89.7% 82.8% 82.1% 28.9%

p‐value 0.132 0.286 0.080 0.080 0.120 0.106 0.094 0.012

Note: Significant results are presented in bold.

Abbreviation: CCS, childhood cancer survivors.
aReference data on sexual arousal, sexual fantasies, relationship and naked petting was not available.
bProportions in references are weighted for the distribution of age and gender in the CCS sample.

with impaired mental health, since these survivors seem to be at risk

of reduced sexuality, although the role of CNS cancer and mental

health is limited in our sample, especially the contribution of CNS

cancer in the explanation of sexual satisfaction.

Cancer treatment may have an impact on the appearance of

survivors and can result in physical alterations like amputations,

underdevelopment of body parts and scarring.36 In the literature,

CCS described negative body image37 and identified uncertainty

about their own body and having scars as reasons for sexual limita-

tions due to cancer.6,15,38 Similarly, in our study survivors identified

body insecurity as the most common reason for hindered sexuality

due to cancer. Screening for negative body perception and address-

ing this topic as early as during cancer treatment might prevent the

development of impaired body image which, in turn, might have a

positive effect on survivors' sexuality.

Contrary to our expectations, no significant differences were

found between CCS and the references on sexual functioning and

sexual satisfaction. This is an encouraging result and in alignment with

some studies investigating sexual satisfaction10,16,23 and one focus

group study highlighting that CCS did not necessarily link their sexu-

ality to the former cancer experience.38 However, in the current study,

the comparisonwith reference data was possible only for CCS age 18–

24, who might not yet experience sexuality problems. In previous

studies,5,16–18,20 where significant differences were reported, CCS and

references up to age 51 were included in the comparison. Cancer

treatments might accelerate aging and put survivors at an increased

risk of developing various health conditions earlier than the general

population.39 Therefore, differences between CCS and the general

populationwith regard to problemswith sexual functioning and sexual

satisfactionmay arise at a higher age thanwewere able to study.More

research is needed to investigate the differences in sexuality between

older CCS and older healthy population.

4.3 | Study limitations

Considering the representativeness of the results for Dutch CCS,

differences between participating and non‐participating CCS were

found only for some medical characteristics and gender, and gender

was accounted for in all analyses. Furthermore, volunteer bias in

sexuality related research has been proven in the general popula-

tion.40 Sexuality is a sensitive topic and there might be potential
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hesitance of CCS to participate in sexuality related studies, especially

of CCS with more sexuality problems. This may have led to lower

inclusion of CCS with impaired sexuality and therefore to possible

optimistic results. Additionally, items used prior in the Dutch general

population were applied for the sake of comparison. Cronbach's al-

phas were satisfactory,26 but other psychometric characteristics

were not known. Besides, the spectrum of sexuality is wider than the

outcomes covered in this study and there may be other potential

determinants, that is, fertility, biological factors, cultural aspects,

which should be addressed in future research.

4.4 | Clinical implications

Our study underlines the need to pay attention to older and CNS

cancer survivors, but also survivors with decreased mental health and

negative body perception. Identifying the survivors at risk, and then

opening the topic of sexuality during their late effect clinic visits and

in patient organizations meetings, but also offering interventions and

tailored information to CCS in need, might help survivors experience

less hindrance in their sexuality.

5 | CONCLUSION

Our study emphasizes the importance of some factors on survivors'

sexuality, that is, age, gender, mental health and body perception.

Emerging adult CCS described less psychosexual experience, but

similar sexual functioning and sexual satisfaction as Dutch general

population references. Focus on risk groups and implementation of

research‐based interventions may support optimal psychosexual

development and help survivors to enjoy a healthy sexual life.
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