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Abstract
Purpose Previous research has established that treatments for cancer can result in short- and long-term effects on sexual function
in adult cancer patients. The purpose was to investigate patient-reported physical and psychosexual complications in adolescents
and young adults after they have undergone treatment for cancer.
Methods In this population-based study, a study-specific questionnaire was developed by a method used in several previous
investigations carried out by our research group, Clinical Cancer Epidemiology. The questionnaire was developed in collabora-
tion with adolescent and young adult cancer survivors (15–29 years) and validated by professionals from oncology units,
midwives, epidemiologists, and statisticians. The topics covered in the questionnaire were psychosocial health, body image,
sexuality, fertility, education, work, and leisure. The web-based questionnaire was sent to adolescent and young adult cancer
survivors and matched controls in Sweden.
Results In this study, adolescent and young adult cancer survivors (15–29 years) showed low satisfaction regarding sexual
function compared to controls (P< 0.01). Female adolescent and young adult cancer survivors had a statistically significant
lower frequency of orgasm during sexual activity than the controls (P < 0.01). Male adolescent and young adult cancer survivors
had statistically significant lower sexual desire than the controls (P = 0.04).
Conclusions We found that adolescent and young adult cancer survivors perceived themselves as being less satisfied with their
sexual function than matched population-based controls.
Implications for Cancer Survivors Adolescent and young adult cancer survivors need psychological rehabilitation support from
the health care profession during and after cancer treatment to help them to reduce their reported poor sexual function to enhance
a good sexual quality of life.

Keywords Survivorship . Adolescents and young adults . Sexual function . Late effects

Introduction

Cancer in adolescents and young adults, AYA (ages 15–29) is
less common than in older adults. Research has been

conducted on the AYA population only in the past decade
[1, 2]. It has earlier been established that treatments for cancer
can result in short- and long-term effects on sexual function in
adult cancer patients. The long-term effects on sexual function
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are related both to diagnosis and treatment modality for each
individual [3]. Common physical sexual problems after cancer
treatment are low desire, genital pain, decreased lubrication,
erection difficulties, and arousal difficulties [4–7]. Knowledge
on treatment-related sexual dysfunction in adults needs to be
complemented on AYA sexual function after cancer treatment
[8]. Adolescence and young adulthood is a time in life when
the psychosexual identity is developed and romantic relation-
ships evolve. Therefore, there may be negative effects on sex-
ual function among AYA cancer survivors who have been
treated for cancer during these vulnerable years. A few studies
on AYA cancer patients regarding sexual function have been
conducted previously, presenting mixed findings on sexual
function and satisfaction within the AYA group [9–11]. Most
of the studies have not included a control group. In a study
which included a control group, no significant difference was
found between AYA testicular cancer survivors and the con-
trols when it came to sexual satisfaction [12]. However, in a
study on women surviving Hodgkin’s disease, lower satisfac-
tion with sexual function was reported than in the control
group [13].

In this study, we present patient-reported physical and psy-
chological sexual complications in the AYA group after cancer
treatment. The aim of this study has been to explore whether
AYA cancer patients have physical and psychological symp-
toms affecting sexual function and, if so, to determine whether
or not these symptoms differ from AYA in general.

Methods

Study population

Six hundred and sixty AYA cancer survivors were identified
from four of the register holders belonging to the population-
based Swedish National Cancer Registry, namely the
Regional Cancer Centres for the north, west, southeast, and
central regions of Sweden. The former cancer patients had
been treated for cancer when aged between 15 and 29 during
1 January 2010 to 31 December 2011. In this study, we decid-
ed on the inclusion of 15–29 year olds in the AYA age group,
as was current in Europe at the start of this study [14]. During
the study, they were alive and at least 1 year post treatment.
All malignant diagnoses were included based on ICD version
10, neoplasms. Participants were eligible for the study if they
(1) understood the Swedish language, (2) were not undergoing
treatment for cancer, (3) had a listed phone number, and (4)
were functionally/cognitively able to answer the question-
naire. Controls were randomly identified from the Swedish
National Population Registry and matched by age, gender,
and place of residence. The Regional Cancer Centers deliv-
ered the names and addresses as one cohort, without informa-
tion on whether they were patients or controls. The Regional

Ethical Review Board in Gothenburg, Sweden, granted ethical
approval for this study with the reference number 691-13 and
additional reference number 944-14.

Questionnaire

A study-specific questionnaire was constructed, based on a
24-month qualitative phase, clinical experience, and a method
established by the research group at the Division of Clinical
Cancer Epidemiology [15]. The method has been used in
more than 20 data collections focusing on cancer and survi-
vorship [16–21]. The study-specific questionnaire was vali-
dated in several steps including comments from experts, re-
searchers, clinicians, and patients to test the comprehension of
the questions and to see if the main specific areas were cov-
ered. Ten former cancer patients tested the revised question-
naire by face-to-face validation, i.e., answering the questions
in the presence of the interviewer and discussing unclear ques-
tions. A revised draft was constructed, and a pilot study was
carried out with 28 cancer survivors, more than 5 years post
cancer treatment. The overall participation rate in the pilot
study was 71%, and the pilot study resulted in minor improve-
ments to the questionnaire.

The primary questions in the web questionnaire asked in-
terviewees whether they had a cancer diagnosis and to state
their gender. The results from these two questions directed
each respondent to the questionnaire relevant to her or him.
The questionnaire included 98 questions on demographics,
quality of life, well-being, psychosocial health, social life,
education, work, leisure, fertility, body image, and sexuality.
This paper focuses on variables of the self-perceived sexual
function and the remaining results have been or will be ana-
lyzed elsewhere. Questions included in this study were as
follows, for women: superficial dyspareunia: “Have you expe-
rience pain in the mucous membranes or in the opening of
vagina during sexual intercourse or other sexual activities, the
last six months?^ and deep dyspareunia: “Have you had pain
of the depth of vagina and inside the pelvis during sexual
intercourse or in other sexual activites, the last six months?^
BHave you experienced sufficient lubrication during the past
six months?^ with multiple-choice answers: “No,^ BYes, a
little,” “Yes, moderate,^ or “Yes, a lot.^ In addition, for
men: BHave you experienced difficulties getting an erection
during the past month?” BHave you experienced ejaculation
during orgasm during the past month?” “Have you experi-
enced premature ejaculation during the past month?” with
multiple-choice answers: “No,” “Yes, a little,” “Yes,
moderate,^ or “Yes, a lot.^ Followed by questions for men
and women: BHave you experienced orgasm during the past
month?” with multiple-choice answers: “Not at all,” “Less
than once a month,^ BOne to two times a month,^ BThree to
four times a month,” BOne to two times a week,^ or BMore
than three times a week.” BHave you had desire for sex during
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the past month?^with multiple-choice answers: BNo,^ BYes, a
little,^ BYes, moderate,^ or BYes, a lot.^ Variables used in the
analysis were age; relationship status (married/co-habitation,
in a relationship, single); feeling attractive during the past
6 months (yes very much, moderately, a little, or no); having
negative perception of your body (yes very much, moderately,
a little, or no); feeling tired during daytime (never, occasion-
ally, 50% of the time, more than 50% of the time, every day);
depression (no, yes or I do not know); anxiety (a scale from
1 = never to 7 = always); having children (yes or no); being
infertile (yes, no, do not know); educational level (university,
primary and secondary school); and diagnosis group (leuke-
mia, lymphoma, testicular cancer, breast cancer, bone cancer,
CNS tumors, gynecological cancer, skin cancer, thyroid can-
cer and misc./other). All the response alternatives have been
validated in previous studies conducted by the research group
[20, 22–24]. We modified questions regarding participation in
this study from similar questions in previous research [25–27].

Data collection

An introductory letter was sent to former patients and controls
with information on the study and a statement that participa-
tion would be voluntary and could be ceased without expla-
nation or repercussions at any time. One to 2 weeks later, an
interviewer phoned each prospective informant.

The informants gave their informed consent by giving
the interviewer their e-mail addresses. In an e-mail, each
participant then received a personal username and pass-
word for the web questionnaire. After 2 weeks, the par-
ticipants received a thank-you e-mail to show appreciation
for their participation and to serve as a reminder, for those
who needed one. A few weeks later, the interviewer
phoned those who had not completed the questionnaire.
The answers to the web-based questionnaire were auto-
matically sent to a database, and each questionnaire was
given a number for identification to maintain anonymity.
Participants received information regarding the research
group and were given contact information (an around-
the-clock telephone number and an e-mail address) in case
they needed to talk to someone or had a question.

Statistical analysis

Statistical analyses were undertaken using SPSS version 23
and SAS 9.4 for Windows.

Sociodemographic and descriptive characteristics were
compared between the survivors and controls using the
chi2 test for categorical variables. The non-parametric
Kruskal-Wallis test was used to test potential differences
between groups with respect to prevalence of scars and
attractiveness. Outcome measures were presented as a rel-
ative risk and odds ratio. A primary regression analysis

was conducted in the survivor group of men and women,
respectively, with the dependent variable being satisfac-
tion with sexual function and the independent variables
being age (age groups younger < 24 years, middle 25–
30 years, and older > 31 years); relationship status (in a
relationship/not in a relationship); feeling attractive during
the past 6 months (dichotomized to no or yes); feeling
tired during daytime (occasionally, or 50% and more of
the time); having orgasm (dichotomized to seldom = 1–2
or often = 3–4); desire for sex (dichotomized to no = 1 or
yes = 2–4); depression (no, yes, or I do not know); anxiety
(a scale from1 = never to 7 = always, dichotomized to 1–
3 = never, and 4–7 = always); having negative perception
of your body (dichotomized to no or yes); being infertile
(no, yes, do not know); having children (yes or no); and
educational level (dichotomized to higher education = uni-
versity or lower education = primary and secondary
school). The level of significance was set at P = 0.05.

Results

From November 2014 to May 2016, 721 of the eligible par-
ticipants (patients and controls) were alive and included in the
study. Altogether 540 (74%) participants completed the ques-
tionnaire. A total of 122 participants declined participation,
and 67 did not complete the questionnaire. The study group
consisted of 285 survivors of cancer during adolescence and
young adulthood, with the mean age of 28 (range 19–35), and
the control group consisted of 255 participants with the mean
age of 28 (range 19–36). There were no differences between
the groups, except regarding education, where the controls
had a significantly higher educational level than the cancer
survivors. Further information on demographics and self-
reported clinical characteristics is presented in Table 1.

In this study, AYA cancer survivors felt less satisfaction
regarding sexual function than the controls, P < 0.01
(Table 2).

Female AYA cancer survivors

Female AYA cancer survivors had a statically significant
lower frequency of orgasm during sexual activity than the
controls (P < 0.01) (Table 3). Of female AYA cancer sur-
vivors, 15% reported having superficial dyspareunia and
25% little or no lubrication (Table 3). However, there
were no statistically significant differences between fe-
male AYA cancer survivors and the controls regarding
these physical problems (Table 3). Additionally, female
AYA cancer survivors who had a partner felt less confi-
dence than the controls in their partner as a reliable friend
(Table 2). There was no difference in the desire for sex
between female AYA cancer survivors and the controls
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(Table 3). In a primary univariate regression analysis of
possible confounders, the following factors were associat-
ed with low satisfaction with sexual function in female
AYA cancer survivors: low desire for sex, lower frequen-
cy of orgasms, feeling unattractive, depression, and lower
education. In a secondary analysis where we adjusted all
significant confounders in the primary analysis in a mul-
tivariable logistic regression model, depression (OR 3.5;
95% CI 1.4–8.9) was the only factor predicting feelings of
low satisfaction with sexual function (Table 4).

Table 1 Sociodemographics and self-reported clinical characteristics

Characteristics Survivors Controls
N = 285
(52.8%)

N = 255
(47.2%)

P
value*

n (%) n (%)

Age at study (years)

< 24 59 (21.5) 55 (22.0)

25–30 124 (44.8) 108 (42.7)

> 31 93 (33.7) 89 (35.2) 0.900*

Male 138 (48.4) 106 (41.6)

Female 147 (51.6) 149 (58.4) 0.111*

Relationship status

Married/co-habit 152 (54.9) 148 (59.2)

In relationship 44 (15.9) 36 (14.4)

Single 81 (29.2) 66 (26.4) 0.606*

Sexual orientation

Heterosexual 268 (97.1) 237 (95.2)

Homosexual 1 (0.4) 2 (0.8)

Bisexual 1 (0.4) 7 (2.8)

Other 1 (0.4) 1 (0.4)

Do not know 5 (1.8) 2 (0.8) 0.096**

Form of housing

Parents 28 (10.1) 22 (8.8)

Independent living 248 (89.5) 227 (90.8)

Other 1 (0.4) 1 (0.4) 0.876*

Living environment

Rural area 51 (18.4) 38 (15.3)

Small town 173 (62.5) 162 (65.1)

Larger city 53 (19.1) 47 (18.9) 0.371*

Education

Elementary school 11 (4.0) 7 (2.8)

High school/college 154 (55.8) 116 (46.0)

University/college 111 (40.2) 129 (51.2) 0.039*

Age at diagnosis (years)

15–18 39 (13.7)

19–24 119 (41.8)

25–30 116 (40.7)

Time from diagnosis to survey

Median months (range) 49 (9–69)

Primary diagnosis (self-reported)

Leukemia 17 (6.0)

Lymphoma 39 (14.0)

Testicular cancer 52 (18.6)

Brain tumor 40 (14.3)

Breast cancer 10 (3.6)

Bone/soft tissue tumor 10 (3.6)

Gynecological cancer 22 (7.9)

Skin cancer 35 (12.5)

Thyroid cancer 24 (8.6)

Misc./other 30 (6.0)

Treatment (self-reported)

Table 1 (continued)

Characteristics Survivors Controls
N = 285
(52.8%)

N = 255
(47.2%)

P
value*

Chemotherapy 122

Radiation abdomen/pelvic 24

Other radiation 67

Surgery 221

Stem cell transplantation 19

Social activities

Seeing friends past month

No 12 (4.4) 11 (4.5)

Yes, but less than once a
week

78 (28.4) 79 (32.1)

Yes, once a week 99 (36.0) 98 (38.4)

Yes, at least three times a
week

55 (20.0) 36 (14.1)

Yes, every day 31 (11.3) 22 (8.6) 0.11***

Activity such as cinema, concert, or sport, past month

No 58 (21.1) 49 (19.9)

Yes, but less than once a
week

145 (52.7) 99 (40.2)

Yes, once a week 64 (23.3) 70 (28.5)

Yes, at least three times a
week

9 (3.1) 23 (9.3)

Yes, every day 1 (0.3) 5 (2.0) 0.54***

Been out at a restaurant, pub, or party past month

No 56 (16.7) 57 (23.2)

Yes, but less than once a
week

84 (30.5) 126 (51.2)

Yes, once a week 95 (34.5) 54 (22.0)

Yes, at least three times a
week

29 (10.5) 9 (3.7)

Yes, every day 21 (7.6) 0 (0) 0.51***

Figures may not reach column totals due to missing values

*The difference between young cancer survivors and controls analyzed
by chi2 test

**The difference between young cancer survivors and controls analyzed
by Fisher’s exact test. Note that the individuals in each column are few
which could affect the result. When selecting the variables hetero, homo,
and bisexual in the analysis, the result was P value = 0.032

***The difference between young cancer survivors and controls, men and
women, analyzed by Kruskal-Wallis test
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Male AYA cancer survivors

Male AYA cancer survivors reported a statistically significant
lower sexual desire than the controls (P = 0.04) (Table 3). Of
male AYA cancer survivors, approximately 10% reported hav-
ing problems in getting an erection, 10% reported frequently
having premature ejaculation, 15% reported not always ejacu-
lating during orgasm, and 10% reported having orgasm less than
once a month (Table 3). However, there were no statistically
significant differences between male AYA cancer survivors
and the controls regarding physical problems (Table 3). In a
primary univariate regression analysis of possible confounders,
the following factors were associated with low satisfaction with
sexual function in male AYA cancer survivors: erectile prob-
lems, premature ejaculation, feeling unattractive, depression,
and younger ages. In a secondary analysis where we adjusted
all significant confounders from the primary analysis in a mul-
tivariable logistic regression model, erectile problems (OR 20.7;
95% CI 2.8–152.7) constituted the only factor predicting low
feeling of satisfaction with sexual function (Table 4).

Discussion

The results from our study show that AYA cancer survivors
experience less sexual satisfaction compared to controls. In
addition, female AYA cancer survivors reported lower

frequency of orgasm than the controls and male cancer survi-
vors reported lower desire for sex than the controls.

A few studies have previously established that AYA cancer
survivors have reported certain sexual concerns [10, 28, 29].
Nevertheless, several of these previous studies had no control
groups, which may have risked excluding sexual difficulties
found in the general population. This study contributes new
knowledge in this field, since the AYA cancer survivors in this
study actually do express lower satisfaction with their sexual
functions than the control group of the study. However, the
results in this study are incongruent with some previous stud-
ies that included a control group but reported no significant
difference between the study groups and the controls [12, 30].

In this study, we also found that female AYA cancer survi-
vors report lower frequency of orgasm than the controls. In
previous studies, there have beenmixed results concerning the
frequency of orgasm. In one study on Hodgkin’s lymphoma
patients, no differences were found between cancer survivors
and controls, while another study not including a control
group did found difficulties in achieving orgasm post brain
tumor surgery [13, 31]. Having less frequent orgasm orgasms
could lead to feeling less satisfied with sexual function. In
studies on cancer survivors, one long-term effect is peripheral
neuropathy in the extremities, and among female diabetes pa-
tients, having vascular damage and neuropathy may result in
decreased genital blood flow and cause genital arousal, or-
gasm [32, 33]. Whether difficulties having less frequent

Table 2 Impact of sexual function, importance of sex and confidence in partner as a reliable friend

Men Women

Cancer survivors Controls P value* Cancer survivors Controls P value*

N = 112 N = 87 N = 125 N = 133

n % n % n % n %

Satisfaction with sexual function

No 18 (16.1) 9 (10.4) 35 (28.0) 14 (14.3)

Yes, a little 27 (24.1) 11 (12.6) 34 (27.2) 34 (25.6)

Yes, moderate 44 (39.3) 40 (46.0) 45 (36.0) 58 (43.6)

Yes, a lot 23 (20.5) 27 (31.0) 0.01 11 (8.8) 22 (16.5) < 0.01

Importance of sex (partner or no partner)

No 29 (21.2) 15 (14.3) 37 (25.2) 27 (18.2)

Yes, a little 31 (22.6) 27 (25.7) 39 (26.5) 44 (29.7)

Yes, moderate 43 (31.4) 39 (37.1) 43 (29.3) 42 (28.4)

Yes, a lot 34 (24.8) 24 (22.9) 0.94 28 (19.0) 35 (23.6) 0.23

Confidence in partner as a reliable friend

No 2 (1.4) 3 (4.2) 10 (18.4) 4 (3.3)

Yes, a little 9 (12.6) 10 (13.9) 15 (12.6) 9 (7.4)

Yes, moderate 30 (21.7) 12 (16.7) 33 (27.7) 32 (26.2)

Yes, a lot 55 (39.9) 47 (65.3) 0.59 61 (51.3) 47 (65.3) 0.03

Figures may not reach column totals due to missing values

*The difference between young cancer survivors and controls analyzed by Kruskal-Wallis test
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orgasm are due to physical or psychological effects needs
further research, including more detailed information on can-
cer treatment. However, in the multivariable log-binominal
regression analysis, frequency of orgasm did not predict low
satisfaction with sexual function (Table 4). What did in fact
predict low satisfaction with sexual function, in this study, was
depression. It is difficult to establish the cause of depression in
AYA cancer survivors. Low satisfaction with sexual function
could be a cause of depression or vice versa. However, ac-
cording to previous studies, depression is common post cancer
treatment [34–36]. Additionally, female AYA cancer survivors
report less confidence in their partners as supportive friends,
which may well have an impact on satisfaction with sexuality.
This is consistent with a previous study on female AYA lym-
phoma survivors, where feeling unattractive was discussed as
cause of guilt for Bdragging their partner into the struggle of
cancer^ another [37]. We may also speculate that this could
cause feelings of not being understood or communication
problems, as has been reported in previous studies on adult
patients with cancer [3].

In this study, male AYA cancer survivors also expressed
feelings of low sexual satisfaction, and this is contrary to pre-
vious findings where male AYA cancer survivors reported an

Table 3 Prevalence of symptoms during sexual activity among women:
cancer survivors and controls

Cancer
survivors

Controls

n (%) n (%) P value*

Women N = 133 N = 147

Genital chafing

No 92 (78.6) 89 (60.5)

Yes, sometimes 15 (12.8) 42 (28.6)

Yes, every month 8 (6.9) 11 (7.5)

Yes, every week 2 (1.7) 5 (3.6) 0.84

Superficial dyspareunia

No 67 (52.3) 78 (60.0)

Yes, a little 42 (32.8) 42 (32.3)

Yes, moderate 14 (11.0) 7 (5.4)

Yes, a lot 5 (3.9) 3 (2.3) 0.31

Deep dyspareunia

No 90 (69.2) 99 (76.2)

Yes, a little 31 (23.9) 26 (20.0)

Yes, moderate 6 (4.6) 4 (3.1)

Yes, a lot 3 (2.3) 1 (0.7) 0.31

Enough lubrication

No 7 (5.3) 5 (3.7)

Yes, a little 26 (19.5) 23 (16.5)

Yes, moderate 59 (44.4) 68 (48.9)

Yes, a lot 41 (30.8) 43 (30.9) 0.28

Orgasm

Not at all 22 (15.0) 18 (12.2)

Less than once a month 27 (18.4) 16 (10.8)

Once or twice a month 37 (25.2) 29 (25.2)

Three to four times a month 30 (20.4) 42 (28.4)

Once or twice a week 25 (17.0) 25 (16.9)

More than three times a week 6 (4.1) 18 (12.2) < 0.01

Desire for sex

No 15 (10.2) 11 (7.4)

Yes, a little 53 (36.1) 56 (37.8)

Yes, moderate 53 (36.1) 51 (34.5)

Yes, a lot 26 (17.7) 30 (20.3) 0.59

Men N = 131 N = 101

Difficulty getting erection

No 3 (2.4) 0 (0)

Yes, sometimes 5 (3.9) 3 (3.1)

Yes, less than half of the times 3 (2.4) 1 (1.0)

Yes, more than half of the times 23 (18.1) 17 (17.5)

Yes, always 93 (73.2) 76 (78.4) 0.31

Ejaculation during orgasm

No 2 (1.5) 0 (0)

Yes, sometimes 2 (1.5) 2 (2.0)

Yes, less than half of the times 1 (0.8) 0 (0)

Yes, more than half of the times 5 (11.5) 5 (5.0)

Yes, always 111 (84.7) 94 (93.0) 0.051

Table 3 (continued)

Cancer
survivors

Controls

Premature ejaculation

No 63 (58.8) 43 (50.6)

Yes, sometimes 29 (27.1) 27 (31.8)

Yes, less than half of the times 5 (4.7) 8 (9.4)

Yes, more than half of the times 5 (4.7) 5 (5.9)

Yes, always 5 (4.7) 2 (2.3) 0.29

Orgasm

Not at all 5 (3.6) 5 (4.8)

Less than once a month 9 (6.6) 4 (3.8)

Once or twice a month 15 (10.9) 9 (8.6)

Three to four times a month 19 (13.9) 14 (13.3)

Once or twice a week 39 (28.5) 26 (24.8)

More than three times a week 50 (36.5) 47 (44.8) 0.23

Desire for sex

No 14 (10.2) 4 (3.8)

Yes, a little 32 (23.4) 15 (14.3)

Yes, moderate 61 (44.5) 51 (43.6)

Yes, a lot 30 (21.9) 35 (33.3) 0.04

Age groups lower < 24, middle 25–30, and older > 31. Higher education:
university, lower education: primary and secondary school. Exercise
more than three times a week vs less than once a week. Reported not
fertile due to cancer treatment vs reported fertile. Statistical significance at
the 95% level

OR odds ratio, CI confidence interval
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Table 4 Logistic regression model for variables associated with
satisfaction with sexual function

Possible
confounder

No. (%) RR (95% CI)
OR (95% CI)

P
value*

Adjusted **
OR (95% CI)

Female AYA cancer survivors
Genital chafing
Yes 11/26 (42) 1.0 (Ref.)
No 24/99 (24) 1.7 (1.0–3.1)

2.3 (0.9–5.7)
0.07

Superficial dyspareunia
Yes 19/58 (33) 1.0
No 12/62 (19) 1.7 (0.9–3.2)

2.0 (0.9–4.7)
0.10

Deep dyspareunia
Yes 14/37 (38) 1.0
No 19/85 (22) 1.7 (1.0–3.0)

2.1 (0.9–4.9)
0.08

Enough lubrication
No 4/6 (67) 1.0
Yes 17/62 (27) 2.4 (1.2–4.9)

5.3 (0.9–31.6)
0.07

Desire for sex
No 9/12 (75) 1.0
Yes 26/113

(23)
3.3 (2.0–5.2)
10.0 (2.5–39.8)

0.001 2.6 (0.5–13.0)

Frequency of orgasm
< 1 a month 16/33 (48) 1.0
≥ 1 a month 19/92 (21) 2.3 (1.4–4.0)

3.6 (1.5–8.5)
0.003 2.8 (1.0–8.1)

Relationship status
Single 6/20 (30) 1.0
Partner 29/102

(28)
1.1 (0.5–2.2)
1.2 1.1

(0.4–3.1)

0.89

Have biological children
No 19/69 (28) 1.0
Yes 16/53 (30) 0.9 (0.5–1.6)

0.9 (0.4–1.9)
0.75

Infertility
Yes 10/24 (42) 1.0
No 11/52 (21) 2.0 (1.0–4.0)

2.7 (0.9–7.6)
0.07

Feeling attractive
No 12/21 (57) 1.0
Yes 23/104

(22)
2.6 (1.5–4.3)
4.7 (1.8–12.5)

0.002 2.8 (0.9–8.9)

Scars—less attractive
Yes 18/55 (33) 1.0
No 12/58 (21) 1.6 (0.8–3.0)

1.9 (0.8–4.4)
0.15

Negative thoughts about the body
Yes 34/118

(29)
1.0

No 1/7 (14) 2.0 (0.3–12.7)
2.4 (0.3–20.9)

0.42

Anxiety
3–7 30/101

(30)
1.0

1–2 5/24 (21) 1.3 (0.6–3.3)
1.6 (0.5–4.7)

0.39

Depression
Yes 23/49 (47) 1.0
No 12/76 (16) 3.0 (1.6–5.4)

4.7 (2.0–10.9)
0.0003 3.5 (1.4–8.9)

Fatigue (tired daytime)
< 1/2 28/83 (34) 1.0
≥ 1/2 6/38 (16) 2.1 (1.0–4.7) 0.05

Table 4 (continued)

Possible
confounder

No. (%) RR (95% CI)
OR (95% CI)

P
value*

Adjusted **
OR (95% CI)

2.7 (1.0–7.3)
Educational level
Lower 24/64 (38) 1.0
Higher 11/58 (19) 2.0 (1.1–3.7)

2.6 (1.1–5.9)
0.03 1.6 (0.6–4.2)

Age
31+ 2/36 (6) 1.0
25–30 10/54 (19) 1.2 (0.6–2.2)

1.3 (0.5–3.1)
0.56

19–24 5/20 (25) 0.8 (0.4–2.0)
0.8 (0.3–2.5)

0.70

Male AYA cancer survivors
Erection
Yes 6/7 (86) 1.0
No 8/100 (8) 10.7 (5.2–22.2)

69.0
(7.4–646.1)

0.0002 18.7
(1.7–206.1)

Ejaculation with orgasm
Yes 1/4 (25) 1.0
No 17/106

(16)
1.6 (0.3–9.0)
1.7 (0.2–17.8)

0.64

Premature ejaculation
Yes 5/15 (33) 1.0
No 9/88 (10) 3.3 (1.7–8.4)

4.4 (1.2–15.7)
0.02 2.2 (0.4–13.0)

Desire for sex
No 1/10 (10) 1.0
Yes 17/102

(17)
0.6 (0.1–4.0)
0.6 (0.1–4.7)

0.59

Frequency of orgasm
< 1a month 1/5 (20) 1.0
≥ 1a month 17/107

(16)
1.3 (0.2–7.7)
1.3 (0.1–12.6)

0.81

Relationship status
Single 6/29 (21) 1.0
Partner 11/82 (13) 1.5 (0.6–3.8)

1.7 (0.6–5.1)
0.35

Have biological children
No 13/74 (18) 1.0
Yes 4/37 (11) 1.6 (0.6–4.6)

1.8 (0.5–5.8)
0.36

Infertility
Yes 2/10 (20) 1.0
No 6/46 (13) 1.5 (0.4–6.5)

1.7 (0.3–9.8)
0.57

Feeling attractive
No 5/9 (56) 1.0
Yes 13/103

(13)
4.4 (2.0–9.5)
8.7 (2.1–36.4)

0.003 4.7 (0.8–28.7)

Scars—less attractive
Yes 9/40 (23) 1.0
No 8/65 (12) 1.8 (0.8–4.4)

2.1 (0.7–5.9)
0.17

Negative thoughts about the body
Yes 16/82 (20) 1.0
No 2/30 (7) 2.9 (0.7–12.0)

3.4 (0.7–15.8)
0.12

Anxiety
3–7 13/69 (19) 1.0
1–2 5/43 (12) 1.6 (0.6–4.2)

1.8 (0.6–5.4)
0.32

Depression
Yes 12/38 (32) 1.0
No 6/74 (8) 3.9 (1.6–9.6) 0.003 4.6 (0.9–22.7)
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even higher level of satisfaction with sexual function than
controls [12, 38, 39]. Male AYA cancer survivors in this study
actually reported a lower desire for sex than the controls did.
This has been shown in an earlier study where men reported
lower sexual desire post testicular cancer treatment [38].
However, in other studies on male AYA cancer survivors,
there were no statistically significant differences regarding
sexual desire compared to control groups [12, 38].
Additionally, in the multivariable log-binominal regression
analysis in this study, low desire for sex did not predict low
satisfaction with sexual function (Table 4). What did in fact
predict low satisfaction with sexual function was difficulty in
getting erection. This is contrary to previous research on tes-
ticular cancer survivors where no differences between AYA
survivors and controls were found [12]. In previous research,
it has however been established that there is an association
between depression and erectile dysfunction [40, 41].
However, depression may cause male AYA cancer survivors
to report a higher proportion of erection problems.

In earlier studies, questions have been raised whether not
being in a relationship, not having children, or being infertile
might result in cancer survivors feeling low satisfaction with
their sexual function. [11, 42–44]. However, in this study, we
could not find any statistically significant association between
low satisfaction with sexual function and not being in a rela-
tionship, not having children, or being infertile.

There are several limitations to this study. Firstly, all
malignant diagnoses in this specific age group were in-
cluded in the study which makes the group heterogeneous
with regard to types of treatment. However, since cancer

in the AYA population is uncommon, including all the
different diagnoses is the method most used when
researching this population [45]. Secondly, the lack of
information in the medical records impeded the compari-
son of symptoms reported with cancer treatment details.
The participants reported their diagnosis and treatment in
general terms, e.g., chemotherapy, radiation, but gave no
detailed information.

This study has several strengths though, since by using
a national population-based registry, with controls select-
ed by age, gender, and place of residence, we believe that
the risk of selection-induced problems was minimized.
Furthermore, the use of an anonymous, self-reported
questionnaire prevented interview-related bias. The partic-
ipants’ answers may, however, have been influenced by
memory-induced problems, since for some participants,
several years had passed since their cancer treatment.
Nonetheless, this did not affect the response when it came
to the sexual concerns they reported when answering the
questionnaire. In previous studies, the response rate has
been as low as 43%. The high participation rate in this
population-based study and inclusion of a control group
minimize the risk of systematic errors.

In this study, AYA cancer survivors experienced lower sat-
isfaction than controls regarding sexual function, mainly for
psychological rather than physiological reasons. Sexual health
is a part of quality of life, and in order to reduce the low
satisfaction with sexual function in AYA cancer survivors,
there is a need for rehabilitation. Rehabilitation for AYA can-
cer survivors should be multidisciplinary and include treat-
ment of clinical depression and counseling on sexuality and
relationships.
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Table 4 (continued)

Possible
confounder

No. (%) RR (95% CI)
OR (95% CI)

P
value*

Adjusted **
OR (95% CI)

5.2 (1.8–15.4)
Fatigue (tired daytime)
< 1/2 10/50 (20) 1.0
≥ 1/2 7/60 (12) 1.7 (0.7–4.2)

1.9 (0.7–5.4)
0.23

Educational level
Lower 14/75 (19) 1.0
Higher 3/35 (9) 2.2 (0.7–7.1)

2.4 (0.7–9.1)
0.18

Age
31+ 2/36 (6) 1.0
25–30 10/54 (19) 3.3 (0.8–14.3)

3.9 (0.8–18.8)
0.09

19–24 5/20 (25) 4.5 (1.0–21.1)
5.7 (1.0–32.6)

0.05

Educational level: higher education: university; lower education: primary
and secondary school

*P value in logistic regression (italics and bold)

**Those significant at < 5% significance level in logistic regression (con-
fidence interval for odds ratio not including 1.0) (italics and bold)
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