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Summary

QUESTIONS UNDER STUDY: Teenage and young adult (TYA) cancer
patients are faced with the diagnosis during a challenging period of
psychosocial development that may affect social outcomes in the
long term. Therefore, we aimed to: (1) determine differences in
social outcomes between long-term TYA cancer survivors and healthy
controls and (2) identify factors associated with adverse social out-
comes.

METHODS: We sent a questionnaire to TYA cancer survivors (aged
16-25 years at diagnosis, =5 years after diagnosis) registered in the
Cancer Registry Zurich and Zug. Information on controls was obtained
from the Swiss Health Survey 2012. We assessed educational
achievement, employment status, marital status and life partnership
(survivors only), and compared these outcomes between survivors
and controls. We used logistic regression to identify sociodemo-
graphic and cancer-related factors associated with social outcomes.

RESULTS: We included 160 TYA cancer survivors and 999 controls.
Educational achievement of survivors differed significantly from
controls (p = 0.012): more survivors than controls reported upper
secondary education (33 vs 27%) and fewer survivors reported uni-
versity education (12 vs 21%). No significant differences were found
for employment (p = 0.515) and marital status (p = 0.357). The major-
ity of survivors (91%) and controls (90%) were employed, and 37% of
survivors were married, compared with 41% of controls. There were
no cancer-related factors associated with having only basic educa-
tion. Unemployment was associated with younger age at diagnosis
(odds ratio [OR] 5.3, 95% confidence interval [CI] 1.3-30.8) and self-
reported late effects (OR 4.7, 95% Cl 1.3-19.5). Survivors of younger
age at diagnosis were more likely not to be married (OR 2.7, 95% Cl
1.3-5.7) and not to have a life partner (OR 2.3, 95% Cl 1.0-5.2).

CONCLUSIONS: Our findings indicate that TYA cancer survivors com-
pleted applied higher education rather than a university education.
Future studies including larger samples of TYA cancer survivors are
needed to validate our findings and to explore the reasons for and
satisfaction with the observed educational pathway.

Key words: adolescent; young adult; cancer; survivors; employment;
education; marriage; Switzerland

Introduction

Teenage and young adult (TYA) cancer patients face the cancer
diagnosis at the age of 16-24 years [1]. This is a challenging period of
psychosocial development [2-4] characterised by completing educa-
tion, starting a professional career, gaining social independence and
establishing romantic relationships [2—6]. A diagnosis of cancer places
TYAs at high risk for disruptions or delays in this developmental
process [4, 7-9]. Studies in the US including adolescent and young
adult cancer survivors found that more than 50% of full-time work-
ers/students encountered educational or work-related problems follow-
ing the diagnosis [10], and a higher risk of divorce compared with
healthy controls [11]. International comparisons of social outcomes
after cancer during adolescence and young adulthood are hindered by
large disparities in the respective schooling and social security sys-
tems. However, there are very limited data outside the US [12], and
the majority of psychosocial oncology research has focused on paedi-
atric or older adult populations [13].

In addition to interrupted developmental processes, TYA cancer
survivors are at high risk for long-term late effects attributable to
cancer and its treatment [14, 15]. Late effects may further interfere
with long-term psychosocial adjustment [15]. In Switzerland, long-
term survivors of childhood cancer (CCSs) encountered problems
during schooling and completed their professional education with
some delay [16]. Other studies on Swiss CCSs found that, long after
treatment has ended, survivors were less likely than their peers to be
employed and to have a life partner [17, 18]. However, TYA cancer
patients and survivors may be faced with different developmental
needs compared with childhood cancer survivors, and there are still
substantial knowledge gaps about the impact of cancer during adoles-
cence and young adulthood in the Swiss and European context.
Understanding the long-term social impact of cancer on TYAs and
identifying survivors at risk for adverse social outcomes is critical to
developing country-specific support strategies to promote healthy
psychosocial development [3, 13, 19]. A recent systematic review on
social well-being in adolescent and young adults with cancer conclud-
ed that more research is needed in this specific population, including
more heterogeneous cancer samples and comparison groups to devel-
op appropriate supportive care [12]. We therefore aimed to (1) deter-
mine differences in long-term social outcomes (educational achieve-
ment, employment status, marital status, and life partnership) between
TYA cancer survivors and healthy controls, and (2) identify socio-
demographic and cancer-related factors associated with adverse social
outcomes.
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Methods

Sample and procedure

In our cross-sectional survey, we included TYA cancer survivors who
resided in the Canton of Zurich, Switzerland, at time of diagnosis and
who were registered in the Cancer Registry Zurich and Zug. Eligible
survivors were aged 16-25 years at diagnosis, diagnosed between
1990 and 2005, and survived >5 years. The survey of TYA cancer
survivors was performed in the context of a larger project that includ-
ed survivors of childhood cancer. Therefore, we only included survi-
vors diagnosed with leukaemia, lymphoma, central nervous system
(CNS) tumours, neuroblastoma, renal, hepatic and bone tumours, soft
tissue sarcoma, and germ cell tumours because these are the most
common cancer diagnoses among children. Addresses at diagnosis
were available from the Cancer Registry Zurich and Zug, and were
updated by web search and by contacting community registries.
Between 2010 and 2012, we sent a cover letter, information about the
purpose of the study, informed consent form, questionnaire and a
prepaid return envelope to all eligible survivors with a valid current
address. After 4 weeks, we sent a reminder with another copy of the
questionnaire to all nonresponders. Ethical approval was provided by
the Cantonal Ethics Committee of Zurich (REF Nr. EK: 2010-0228/2).
Informed consent was provided by all study participants.

Comparison group

Control data were obtained from the Swiss Health Survey (SHS)
2012. The SHS is a computer-assisted telephone survey of a random
sample of Swiss residents aged >15 years, conducted every 5 years by
the Swiss Federal Statistical Office. It provides data on participants’
current health, health behaviour, use of health services and sociodem-
ographic information [20, 21]. A random sample was obtained by
stratified selection in two stages. Firstly, households were randomly
selected from each canton; secondly, in each household one person
was randomly selected for the telephone interview. In total, 21 597
interviews were performed (response rate 53%) [21]. For our study,
we included only participants aged 20-50 years resident in the Canton
of Zurich.

Measurements

The questionnaire focused on follow-up care attendance and prefer-
ences for the organisation of follow-up care in Switzerland, quality of
life, psychological distress and various socioeconomic characteristics
[22].

Outcome variables

The outcomes of interest were educational achievement, employment
status, marital status and (for survivors only) life partnership. We used
the same questions as in the SHS for assessing educational achieve-
ment and divided educational achievement into four categories: basic
education (nine years of compulsory schooling only), vocational
training / apprenticeship (including grammar school, teachers’ col-
lege), upper secondary (higher technical and professional training,
university of applied sciences) and university education [16]. Survi-
vors were asked in the questionnaire about their current labour market
situation (employed, unemployed, not in the workforce, in education,
receiving a disability pension). Controls were asked whether they
were in full-time employment, part-time employment or unemployed.
We dichotomised the employment status of survivors and controls into
employed (including full-time or part-time employment) and not
employed (including unemployed, not in the workforce, in education
and receiving a disability pension). Civil status was recorded as single,
married, widowed and divorced for survivors, or single, married,
widowed, divorced and separated for controls. Participants who
indicated that they were married were coded as being married. We
asked survivors whether they had a life partner (yes/no). Survivors
who indicated yes were categorised as having a life partner. Infor-
mation regarding life partners was not available for controls.

Explanatory variables

Basic sociodemographic variables

For survivors and controls we assessed age at the time of the study,
sex, and migration background (if they were not Swiss citizens or had
moved to Switzerland after birth). Age at the time of the study was
divided into 20-29 years, 30-39 years and >40 years [22] in order to
identify whether a particular age group of TYAs is at risk for adverse
social outcomes.

Cancer-related variables

For TYA cancer survivors, we extracted the following clinical data
from the Cancer Registry Zurich and Zug: diagnosis, treatment, age at
diagnosis (16-20 years, 21-25 years), and time since diagnosis (5-10
years, 11-15 years, >16 years). Diagnosis was coded according to the
International Classification of Childhood Cancer, Third Edition
(ICCC-3) [23]. For the analysis, diagnosis was categorised into leu-
kaemia/lymphoma, CNS tumours, and other tumours. This grouping
was chosen in order to investigate whether survivors of CNS tumours
were more at risk for adverse social outcomes, as previously shown in
Swiss childhood cancer survivors [16, 18]. We looked separately at
leukaemia/lymphoma survivors because of the relatively long-lasting
treatment, which might more strongly interfere with social achieve-
ments. Treatment was coded hierarchically as surgery only, chemo-
therapy (may have had surgery) and radiotherapy (may have had
surgery and/or chemotherapy). In the questionnaire we asked survi-
vors whether they had ever experienced a cancer relapse (yes/no) and
whether they suffer from physical or psychological late effects at-
tributable to cancer and/or its treatment (yes/no).

Statistical analysis

All analyses were performed using Stata version 14.1 (StataCorp LP,
College Station, TX). We used descriptive statistics, chi-square tests
or Fisher’s exact test and t-tests to compare participating with nonpar-
ticipating survivors, and participating survivors with controls. Con-
trols were more often female, older, and more often had a migration
background (see table 1). To account for these differences, we stand-
ardised controls for age (categorical), sex and migration background
according to the marginal distribution in survivors. We used multivar-
iable logistic regression with being a control as outcome to calculate
appropriate weights for this standardisation [24]. The weight for
survivors was set to one. All analyses were performed with weighted
controls using the survey command in Stata. Stata’s survey command
fits models for survey data by adjusting the results of a command for
previously defined settings such as the weights for controls [25]. For
aim 1, we used a combined dataset of survivors and controls to com-
pare educational achievement, employment and marital status using
descriptive statistics and chi-square tests. To address aim 2, we fitted
univariable and multivariable logistic regression models to determine
associations between being a survivor and sociodemographic factors,
with educational achievement, employment status and marital status in
the combined dataset. Educational achievement was dichotomised into
basic education and higher education (vocational train-
ing/apprenticeship, upper secondary education, university education)
for all regression analyses. In the regression analyses, we included
variables for the respective outcome according to the model proposed
in figure S1 (appendix 1). We used interaction tests to determine
whether associations differed between survivors and controls. All
variables associated with the respective outcome at p <0.10 in univari-
able regression were included in multivariable analyses. For survivors
only, we investigated associations between cancer-related variables
and educational achievement, employment status, marital status and
life partnership in univariable exact logistic regression. Exact logistic
regression is recommended when analysing small samples and sub-
groups as it produces more accurate estimates than the standard max-
imum-likelihood based logistic regression [26]. All p-values <0.05
were considered statistically significant.
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Results

Study population

Of 469 eligible TYA cancer survivors, 389 (82.9%) could be contact-
ed. Of those, 160 (41.1%) returned the questionnaire. Among TYA
cancer survivors, participants and nonparticipants were similar in
regard to sociodemographic and cancer-related characteristics (table
1). The mean age of survivors was 33.5 years with a mean time since
diagnosis of 11.9 years. Most survivors were diagnosed with lym-
phoma, followed by germ cell tumours. The SHS sample consisted of
999 eligible controls.

Social outcomes in TYA cancer survivors and controls

Educational achievement of survivors differed significantly from that
of controls (p = 0.012). More survivors than controls reported basic
education (fig. 1; n = 13, 8.2% vs n = 48, 4.8%) or upper secondary
education (n = 53, 33.3% vs n = 266, 26.7%). Fewer survivors report-
ed having achieved a university education (n = 19, 11.9% vs n = 212,
21.3%). We found no significant differences for employment (p =
0.515) and marital status (p = 0.357). The majority of survivors (n =
145, 91.2%) and controls (n = 894, 89.5%) were employed. Most
survivors (n = 101, 63.5%) and controls (n = 594, 59.5%) were not
married. The majority of survivors reported having a life partner (n =
123, 76.9%).

Factors associated with social outcomes in TYA cancer
survivors and controls

Association with sociodemographic factors in TYA cancer survivors
and controls

In univariable regression of the combined dataset including TYA
cancer survivors and controls we found that survivors and controls

with a migration background were more likely to have only basic
education (table 2), which remained significant in multivariable
regression (table 3; odds ratio [OR] 10.23, 95% confidence interval
[CI] 4.64-22.55). We found a marginally significant association with
having only basic education and being a TYA cancer survivor (OR
1.93, 95% CI 0.95-3.91). Being unemployed was significantly associ-
ated with female sex (OR 2.52, 95% CI 1.36-4.68), having only basic
education (OR 2.78, 95% CI 1.01-7.65) and being married (OR 0.53,
95% CI 0.29-0.98) in multivariable analysis. Not being married was
associated with younger age at the time of the study (OR for 20-29
years 6.77, 95% CI 3.68-12.46) and having a migration background
(OR 0.48, 95% CI 0.30-0.79). We observed a significant interaction
for sex and marital status: female survivors were less likely to be
married than female controls (ORjneraction 2.69, 95% CI 1.18-6.12).
Other associations were similar in both populations (all p-values for
interaction >0.05).

Associations with cancer-related factors in TYA cancer survivors

We found few cancer-related variables to be associated with social
outcomes (table 4). No cancer-related factors were associated with
having only basic education. Unemployment was associated with
younger age at diagnosis (OR 5.29, 95% CI 1.32-30.79) and self-
reported late effects (OR 4.70, 95% CI 1.26-19.49). Survivors with
younger age at diagnosis were more likely not to be married (OR 2.65,
95% CI 1.28-5.66) and not to have a life partner (OR 2.28, 95% CI
1.02-5.24).

Table 1: Characteristics of TYA cancer survivors and controls.

TYA cancer survivors (n = 469) Controls (n = 999)
Non-participants Participants (n = 160) Weighted® Not weighted
(n=309)
n (%°) n (%°) p-value® n (%°) p-value® n (%°) p-value®
Basic sociodemographic variables
Sex 0.110 na.t 0.006
Male 210 (68.6) 98 (61.3) 617 (61.8) 496 (49.7)
Female 96 (31.4) 62 (38.8) 382 (38.2) 503 (50.4)
Age at time of study 0.569 na.’ <0.001
>40 years 55(17.8) 32(20.0) 199 (20.0) 424 (42.4)
30-39 years 180 (58.3) 85 (53.1) 528 (52.9) 365 (36.5)
20-29 years 74 (24.8) 43 (26.9) 272(27.2 210 (21.0)
Migration background na.f na.’ <0.001
No - 135 (84.9) 849 (85.0) 581 (58.2)
Yes - 24 (15.1) 150 (15.0) 418 (41.8)
Outcome variables
Educational achievement n.a.f 0.012 0.001
Basic education - 13 (8.2) 48 (4.8) 88 (8.8)
Vocational training / apprenticeship - 74 (46.5) 471 (47.2) 444 (44.6)
Upper secondary education - 53(33.3) 266 (26.7) 218 (21.9)
University education - 19 (11.9) 212 (21.3) 246 (24.7)
Employment status na.f 0.515 0.282
No - 14 (8.8) 105 (10.5) 117 (11.7)
Yes - 145 (91.2) 894 (89.5) 882 (88.3)
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Table 1 (continued)

Marital status na. 0.357 0.003
No - 101 (63.5) 594 (59.5) 507 (50.8)
Yes - 58 (36.5) 404 (40.5) 491 (49.2)
Life partnership na.f na.f na.f
No - 37(23.1) - -
Yes - 123 (76.9) - -
Cancer-related variables
Diagnosis (ICCC-3) 0.1318 naf naf
Leukaemia 28(9.1) 13 (8.1) - -
Lymphoma 91 (29.5) 60 (37.5) - -
CNS tumour 36 (11.7) 15(9.4) - -
Neuroblastoma 2(0.7) 2(1.3) - -
Renal tumour 1(0.3) 3(1.9) - -
Hepatic tumour 2(0.7) 0(0.0) - -
Bone tumour 15 (4.9) 6(3.8) - -
Soft tissue sarcoma 17 (5.5) 15(9.4) - -
Germ cell tumour 117 (37.9) 46 (28.8) - -
Treatment 0.509 n.a.f n.a.f
Surgery 108 (47.0) 57 (44.5) - -
Chemotherapy 63 (27.4) 31(24.2) - -
Radiotherapy 59 (25.7) 40 (31.3) - -
Age at diagnosis 0.373 na.f na.f
21-25 years 187 (60.5) 90 (56.3) - -
16-20 years 122 (39.5) 70 (43.8) - -
Time since diagnosis 0.976 naf
>16 years 99 (32.0) 50 (31.3) - -
11-15 years 99 (32.0) 51(31.9) - -
5-10 years 111 (35.9) 59 (36.9) - -
Self-reported relapse naf naf
No - 136 (85.0) - -
Yes - 24 (15.0) - -
Self-reported late effects na.f na.f
No - 112 (71.8) - -
Yes - 44(28.2) - -
Mean Mean p-value® Mean (SD) p-value® Mean p-value®
(D) (sD) (D)
Age at study 33.7 (5.6) 33.5(5.9) 0.768 34.0(9.9) n.a.’ 36.9 (7.9) <0.001
Age at diagnosis 21.2 (2.9) 21.1(2.9) 0.614 - - n.a.’®
Time since diagnosis 12.0 (4.8) 11.9 (4.7) 0.788 - - n.a.’

CNS = central nervous system; ICCC-3 = International Classification of Childhood Cancer, Third Edition; n.a. = not available/applicable; SD = standard deviation; TYA = teenage
and young adult

Bold type indicates a p-value lower than 0.05.

?Standardised on age, sex, and migration background according to TYA cancer survivors.

"Percentages are based upon available data for each variable.

“p-value calculated from chi-square statistics or t-tests comparing participating TYA cancer survivors with nonparticipants.

dp-value calculated from chi-square statistics or t-tests comparing participating TYA cancer survivors and weighted controls.

¢ p-value calculated from chi-square statistics or t-tests comparing participating TYA cancer survivors and non-weighted controls.

fInformation was not available for nonparticipating TYA cancer survivors and controls.

€ p-value calculated from Fisher’s exact test comparing participating TYA cancer survivors to nonparticipants.
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Figure 1: Social outcomes of teenage and young adult cancer
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Table 2: Factors associated with educational achievement, employment status, and marital status from univariable logistic regression models (combined dataset including TYA
cancer survivors and controls).

Educational achievement Employment status Marital status

(having basic education) (being unemployed) (not being married)

OR® 95% Cl p-value® p-value OR® 95% Cl p-value! | p-value OR® 95% Cl p-value’ p-value
inter- inter- inter-
action® action® action®

Population 0.088 - 0.516 - 0.357 -
Controls’ 1.00 1.00 1.00
Survivors 1.77 0.92-3.40 0.82 0.45-1.50 1.19 0.83-1.70

Basic sociodemographic variables

Sex 0.175 0.500 0.001 0.650 0.301 0.032
Male 1.00 1.00 1.00
Female 1.68 0.79-3.54 2.65 1.47-4.78 1.21 0.84-1.74

Age at time of study 0.792 0.858 0.221 0.589 <0.001 0.175
>40 years 1.00 1.00 1.00
30-39 years 1.41 0.51-3.94 1.40 0.62-3.17 1.41 0.91-2.20
20-29 1.21 0.39-3.78 2.04 0.88-4.74 6.13 3.36-11.20

Migration background <0.001 0.284 0.282 0.712 0.006 0.974
No 1.00 1.00 1.00
Yes 9.94 4.59-21.54 1.47 0.73-2.96 0.52 0.33-0.82

Other sociodemographic variables®

Educational achievement - - 0.007 0.434 0.168 0.627
Higher education n.a. 1.00 1.00
Basic education - - 3.32 1.38-7.99 0.59 0.28-1.25

Marital status - - 0.059 0.798 - -
Married n.a. 1.00 n.a.
Not married - - 0.58 0.32-1.02 - -

Cl = confidence interval; n.a. = not applicable; OR = odds ratio; TYA = teenage and young adult. Bold type indicates a p-value lower than 0.05.

2 OR for having basic education. " OR for being unemployed. ©OR for not being married. ¢ p-value calculated from Wald tests. ¢ p-value for interaction between study population
(TYA cancer survivors and controls) and the respective variable.  Standardised on age, sex, and migration background according to TYA cancer survivors. € Other sociodemo-
graphic variables were included in the respective models according to figure S1.
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Table 3: Factors associated with educational achievement, employment status and marital status from multivariable logistic regression models® (combined dataset including TYA
cancer survivors and controls).

Educational achievement Employment status Marital status

(having basic education) (being unemployed) (not being married)

OR® 95% CI p-value® p- OR® 95% CI p- p- OR? 95% Cl p- p-value
value value® | value value® | inter-
inter- inter- action’
ac- ac-
tion" tion'

Population 0.068 - - - 0.446 -
Controls® 1.00 n.a. 1.00
Survivors 1.93 0.95-3.91 - - 0.83 0.51-1.34

Basic sociodemographic variables

Sex - - 0.004 - 0.092 0.018
Male n.a 1.00 1.00
Female - - 2.52 1.36-4.68 0.75 0.54-1.05

Age at time of study - - - - <0.00 -

1

>40 years n.a. n.a. 1.00
30-39 years 1.50 0.96-2.36
20-29 years - - - - 6.77 3.68-12.46

Migration background <0.001 - - - 0.004 -
No 1.00 n.a. 1.00
Yes 10.23 4.64-22.55 - - 0.48 0.30-0.79

Other sociodemographic variables

Educational achievement - - 0.048 - - -
Higher education n.a. 1.00 n.a.
Basic education - - 2.78 1.01-7.65 - -

Marital status - - 0.042 - - -
Married n.a. 1.00 n.a.
Not married - - 0.53 0.29-0.98 - -

Cl = confidence interval; n.a. = not applicable; OR = odds ratio; TYA = teenage and young adult.
Bold type indicates a p-value lower than 0.05.
*All variables significantly (p<0.10) associated with the respective outcome in univariable regression were included in the multivariable model.
°OR for having basic education.
“OR for being unemployed.

40OR for not being married.

¢ p-value calculated from Wald tests.
fp-value for interaction between study population (TYA cancer survivors and controls) and the respective variable.
EStandardised on age, sex, and migration background according to TYA cancer survivors.

Table 4: Cancer-related variables associated with educational achievement, employment status, marital status and life partnership in TYA cancer survivors from univariable

exact logistic regression models.

Educational achievement (having basic Employment status Marital status Life partnership
education) (being unemployed) (not being married) (not having a life partner)
OR® 95% Cl p-value |OR 95% Cl p-value | OR® 95% Cl p-value | OR? 95% Cl p-value
Diagnosis (ICCC-3) 0.909 0.602 0.614 0.115
Leukaemia/ 1.00 1.00 1.00 1.00
lymphoma
CNS tumour 0.68 0.01-6.00 2.24 0.19-15.79 0.58 0.16-2.10 n.e. -
Other tumours® 0.72 0.17-2.77 1.46 0.38-6.15 0.83 0.40-1.75 1.97 0.86-4.62
Treatment 0.827 0.459 0.110 0.282
Surgery 1.00 1.00 1.00 1.00
Chemotherapy 1.39 0.19-8.84 1.04 0.20-4.52 1.07 0.40-2.92 1.12 0.39-3.15
Radiotherapy 0.69 0.06-5.08 0.37 0.04-2.10 2.60 0.95-7.74 0.50 0.16-1.47
Age at diagnosis 0.395 0.010 0.005 0.037
21-25 years 1.00 1.00 1.00 1.00
16-20 years 0.56 0.12-2.10 5.29 1.32-30.79 2.65 1.28-5.66 2.28 1.02-5.24
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Table 4 (continued)

Time since diagnosis 0.669 0.690 0.108 0.487
>16 years 1.00 1.00 1.00 1.00
11-15 years 0.71 0.10-4.42 1.49 0.33-7.70 1.48 0.62-3.57 0.68 0.23-1.99
5-10 years 1.27 0.28-6.52 0.82 0.14-4.65 2.36 0.99-5.75 1.18 0.46-3.10
Self-reported relapse 0.693 1.000 0.495 0.804
No 1.00 1.00 1.00 1.00
Yes 0.45 0.01-3.31 0.98 0.10-4.93 1.47 0.53-4.50 0.86 0.23-2.63
Self-reported late effects 1.000 0.009 0.715 0.833
No 1.00 1.00 1.00 1.00
Yes 0.83 0.14-3.55 4.70 1.26-19.49 1.18 0.54-2.65 1.16 0.46-2.78

Cl = confidence interval; CNS = central nervous system; ICCC-3 = International Classification of Childhood Cancer - Third Edition; n.e. = not estimated (no variation in

outcome); OR = odds ratio; TYA = teenage and young adult.
Bold type indicates a p-value lower than 0.05.

*OR for having basic education

°OR for being unemployed.

“OR for not being married.

90R for not having a life partner.

¢Other tumours include germ cell tumour, neuroblastoma, renal tumour, bone tumour and soft tissue sarcoma.

Discussion

This study compared social outcomes between TYA cancer survivors
and healthy controls in Switzerland. We found similar employment
and marriage rates for long-term TYA cancer survivors and healthy
controls. However, our findings indicate that survivors completed
applied higher education rather than a university education. Younger
age at diagnosis and self-reported late effects were identified as the
main cancer-related factors associated with unemployment and not
being married.

Educational achievement

We found that more TYA cancer survivors (33%) than healthy con-
trols (27%) reported upper secondary education as their highest educa-
tional achievement. However, fewer survivors (12%) than controls
(21%) reported gaining a university degree. In Switzerland, after nine
years of compulsory schooling, a majority of pupils continueS with a
structured vocational training. This may be complemented by an upper
secondary education later on, and thereafter by a university degree.
However, the more typical pathway to a university degree is via
grammar school [27]. Our findings suggest that survivors may favour
a step by step approach to higher education, rather than aiming at a
university degree as a long-term goal. This is in line with a study
showing that Swiss childhood cancer survivors aimed rather for short-
term educational goals involving more intermediate steps, but with a
final educational achievement comparable to the general population
[16].

TYA cancer survivors in our study may have encountered additional
barriers to pursuing a university education. TYAs are faced with the
cancer diagnosis during a period of identity formation [3] involving
decisions on future educational achievement. A cancer diagnosis
during this critical period may alter survivors’ priorities in life. A US
study showed that the cancer diagnosis had a negative impact on
education-related plans in one third of survivors diagnosed at age 15-
20 years [2]. Other barriers may include time away from school during
cancer treatment [2, 14, 28]. Future research should focus on the
reasons for and satisfaction with the observed educational pathways in
order to develop specific educational services for TYAs if needed. We
identified no cancer-related characteristics associated with survivors’
educational achievement, and associations with sociodemographic
variables were similar to those of controls. National estimates in
Switzerland have indicated increased risks for poor educational out-
comes among migrants [27]. These findings were confirmed in the
present study for both survivors and controls. A structured integration
of these TYAs into the Swiss educational system and society may help
to improve their long-term educational achievement.

Employment status

In our study, the employment status of survivors was comparable to
that of the controls. This is in contrast to a study in the US, which
showed lower return to work and employment rates in TYA cancer
survivors compared with national averages [10, 11, 29]. However, our
findings are similar to other European countries, where unemployment
among childhood cancer survivors was comparable to that in the
general population [30]. A possible explanation may be the generally
higher employment rates in Switzerland than in the US. Alternatively,
it was hypothesised that employers in the US may have different
views regarding long-term cancer survivors compared with Europe
[30]. Work-related discrimination may be higher in the US and em-
ployers may be more reluctant to hire cancer survivors as a result of
fears of lower productivity [30].

In our study, female sex, having only basic education and marriage
were associated with unemployment in survivors and controls. Simi-
larly, US TYA cancer survivors with a lower level of education were
less likely to return to work/school after diagnosis [10]. Specific
educational support for survivors and controls at risk for low educa-
tion may help them to stay in the workforce in the future. US studies
found that female TY A cancer survivors had higher beliefs that cancer
had a negative impact on plans for work [10]. Female survivors of
childhood cancer were also shown to be particularly vulnerable for
unemployment and lower-skill occupations [31, 32]. Potential expla-
nations may be that women may suffer from higher work-related
discrimination than men and have other priorities in life such as taking
care of children. Future studies should address the reasons for this
gender-related vulnerability. The association between marriage and
unemployment may be explained by personal, as well as socially
expected, priorities in Switzerland, such as leaving employment to
care for children. Although not statistically significant, our findings
indicated that survivors and controls aged 20 to 29 years were more
likely to be unemployed. Some of them may still be in education and
thus not have a full-time employment.

Among TYA cancer survivors, we found that those with younger age
at diagnosis and self-reported late effects were particularly at risk for
unemployment. A cancer diagnosis at age 16 to 20 years may more
strongly interfere with vocational training that typically starts at this
age in Switzerland. Such a disruption may affect the survivors’ em-
ployment opportunities in the long term. Late effects such as cognitive
impairments, cardiac toxicity or second malignancies [4, 14, 15] may,
in contrast, interfere with the ability to maintain employment in the
long term. Although the generalisability of our findings is limited
because the subgroup of unemployed survivors was small, we suggest
that work-related problems among survivors should be discussed in
the context of psychosocial follow-up care.
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Marital status

We found that similar proportions of survivors and controls were
married. Among survivors, 37% were married and 77% had a life
partner. Our estimates are similar to results from a study in Germany
[5]. In contrast, a study in the US found that young adult cancer
survivors were less likely than controls to be currently married [11].
We were not able to compare life partnership between survivors and
controls as this information was not available for controls. Life part-
nership may be a better proxy for relationship status since marital
status strongly depends on religious or sociocultural beliefs. In addi-
tion, cohabitation and other partnership arrangements are increasingly
common in Switzerland [18]. Female survivors were less likely to be
married than female controls in our study. One reason might be higher
concerns of female survivors regarding fertility impairment, pregnan-
cy complications or family planning [33, 34]. We also found that
survivors who were diagnosed at a younger age were less likely to be
married or in a life partnership. However, this group was also younger
at the time of study. TYAs with cancer may also face difficulties in
disclosing a cancer history and its likely consequences to potential
partners because of fear of rejection, which may preclude engagement
in romantic relationships [35]. This may be of particular concern if
cancer is diagnosed in teenage years when identity formation is still in
progress [35]. Fertility concerns and disclosure of the cancer history
should be addressed in future studies to inform the development of
supportive services for Swiss TY As diagnosed with cancer.

Limitations and strengths

A limitation is the relatively small sample size of TYA cancer survi-
vors, which reduced the accuracy of effect estimates in subgroup
analyses, particularly in regard to cancer-related characteristics.
Another limitation is the response rate of 41.1%. However, our re-
sponse rate was comparable to other studies in the field [36]. The
nonresponder analysis in table 1 showed that participants in our study
adequately reflected the entire population of TYA cancer survivors.
TYAs are a mobile and difficult-to-contact age group generally show-
ing lower response rates than other age groups [36, 37]. Those aged
between 15 and 25 years were described as particularly difficult to
contact as a result of personal changes related to educational progress,
starting professional careers or marriage [36]. The restriction of our
study population of TYA cancer survivors to selected diagnostic
groups further limits the generalisability of our findings to survivors
of other frequent malignancies such as carcinomas. No in-depth
questions on social outcomes (e.g., duration of education, type of and
satisfaction with employment, quality of partner relationship) or other
potentially confounding variables, such as personal income or the
number of children, were available. These aspects need to be investi-
gated in future studies. In addition, the cross-sectional study design
did not allow investigation of social outcomes along the cancer trajec-
tory since no data on social outcomes prior to the study were availa-
ble. A major strength of the study is the population-based sample of
TYA cancer survivors in a large region of Switzerland. Clinical
information was obtained from the population-based Cancer Registry
Zurich and Zug. We used similar inclusion criteria and outcome
measures for survivors and controls, and both surveys were performed
in the same time period. We further maximised comparability by
weighting controls according to survivors.

In conclusion, employment and marriage rates of TYA cancer survi-
vors were comparable to those of healthy controls. However, our
findings indicate that cancer during adolescence and young adulthood
interfered with long-term educational achievement, with more survi-
vors achieving an applied higher education than a university degree
when compared with controls. Future studies including larger samples
of TYA cancer survivors are needed to validate our findings and to
explore the reasons for and satisfaction with the observed educational
pathways.
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