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Risky sexual behavior and self-rated mental ==

health among young adults in Skane, Sweden -
a cross-sectional study
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Abstract

Background: Risky sexual behavior is a public health challenge that significantly affects young people’s health and
well-being in Sweden and throughout the world. Moreover, poor mental health, anxiety and depression among ado-
lescents and young adults have increased in recent years. However, although hypothesized, the associations between
general mental health and risky sexual behavior among young adults are less established. Thus, this study aimed to
examine the association between self-rated mental health and risky sexual behavior among young adults in southern
Sweden.

Methods: Population-based, cross-sectional survey data from 2968 participants aged 18-30years old residing in
southern Sweden was used (response rate 42%). The survey included questions on sexual behavior, alcohol hab-
its, sociodemographic background, and mental health. Logistic regression was used to examine the associations
between mental health, depression, anxiety, and risky sexual behavior, stratified by sex (gender). Indicators for risky
sexual behavior included not using a condom, non-condom use with casual partner, and multiple (>2) sexual part-
ners during the last year.

Results: Generally, male participants rated their depression and anxiety levels considerably lower than their female
counterparts. Poor mental health, high depression, and high anxiety scores (levels) were significantly associated with
having multiple sexual partners among among female participants; adjusted odds ratios (aOR) was 1.3 (95% CI 1.01

to 1.71). However, findings among males were not statistically significant. Furthermore, overall results indicated that
higher depression and anxiety scores were associated with 1.4 and 1.6 higher odds, respectively, of not using con-
dom with a casual partner in the most recent sexual encounter. Similarly, higher anxiety scores were associated with
non-condom use in the latest sexual encounter, aOR 1.4 (1.1-1.7), but no significant gender-specific associations were
found.

Conclusion: The associations found between poor mental health factors and multiple sex partners among females
warrant consideration in future public health interventions. Further research to increase the understanding of the
causal mechanisms that link mental health factors and risky sexual behavior, especially multiple sex partners, among
young adult females is needed to support evidence-based interventions.
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Introduction
Risky sexual behavior is a global public health challenge
that contributes substantially to the increased risk of
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pregnancies [1, 2]. In 2020, the World Health Organiza-
tion (WHO) estimated that there were over 370 million
new infections of STIs, such as chlamydia, gonorrhoea,
and trichomoniasis, and that over 37 million lived with
HIV globally [1, 3]. Young adults and adolescents are con-
sidered to constitute some of the most vulnerable groups
[4]. Most of the STI infections are a consequence of risky
sexual behaviors, which in turn have been hypothesized
to be associated with factors such as alcohol consump-
tion, substance use, and poor mental health — especially
depression and psychological distress [5, 6]. Risky sexual
behavior has far-reaching health and reproductive con-
sequences that include cervical cancer, stillbirths, and
maternal and neonatal deaths, all of which are major
global health burdens [7, 8].

As with all human behavior, sexual behavior is complex
and requires an in-depth understanding to guide inter-
ventions and policy making to reduce the spread of STIs
and the prevalence of unwanted pregnancies. Like many
countries, Sweden has a national strategy to minimize the
spread and effect of HIV and other STIs, and in the strat-
egy young adults are a major target group for prevention
interventions [9, 10]. Studies have shown that young peo-
ple across the globe engage in unprotected sex, sex with
casual partners and multiple sexual partners are risky
sexual behaviors [11-14]. A larger national survey in Swe-
den showed that only half of the young people had used a
condom during their last sexual encounter with a casual
partner [15], despite the fact that the majority of Swedish
youth receive compulsory sexual education in school. In
Sweden, the highest prevalence of STIs is found among
adolescents and the younger adult population. Gonorrhea
has increased by about 15% per year since 2015 with the
greatest increase among those under 30years of age [16].
Further, 80% of all chlamydia cases in Sweden are found
among individuals aged 15-29years [17].

Studies from across the world have found associations
between depressive symptoms and risky sexual behav-
ior, such as inconsistent condom use (occasional use
or non-use) multiple sexual partners, and HIV infec-
tion among youths [12-14, 18, 19]. However, a meta-
analysis of 34 studies in 2001 found limited evidence
that poor mental health was associated with increased
risky sexual behavior, and the review recommended
further research after failing to dismiss potential asso-
ciations [20]. A more recent study in the US found a
negative association between casual sex and psycholog-
ical well-being [21]. Furthermore, a 2006 study in the
US found more depressive symptoms among females
engaged in casual sex than among their male coun-
terparts [22]. Addressing mental health issues is criti-
cal for safer sexual behavior [23]. In Sweden, there has
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been a steady decrease in self-reported mental well-
being among young people 16—25years old since 2015,
especially among young women [24]. According to the
Association of Sexuality Education in Sweden (RFSU),
young adults aged 18—-29 constitute the age group with
the highest frequency of risky sexual behavior, and the
highest prevalence of STIs and unwanted pregnancies
[25]. This age group represents a critical development
phase, both socially and psychologically, with oppor-
tunities to take control over one’s own life and make
important decisions regarding education, career and
relationships, as well as test boundaries and to mature.

Various hypotheses have been suggested to explain
a potential association between poor mental health
and risky sexual behavior. For this study, we adopted
Kotchick’s and Shaffer’s framework (2001) that argues
that risky sexual behavior among young people is pri-
marily influenced by three interrelated systems; the
self, the familial, and the extra-familial systems [26].
The authors posit that the self-system is composed of
individual biological, psychological and behavioral fac-
tors that directly or indirectly shape one’s behavior
[26]. Relevant biological factors would include age and
sex. Behavioral factors, such as alcohol use has been
reported to have complex relationship with risky sex-
ual behaviors [27, 28]. In 2018, 22% of 16—29-year-olds
were considered at-risk consumers of alcohol in Swe-
den [29]. In another larger study, 19% of young people
reported having consumed alcohol in connection with
their latest sexual encounter [15]. The familial system
emphasizes family factors, such as socioeconomic fac-
tors, e.g., the level of education, background factors,
e.g., parental place of birth, and family structure, e.g.,
whether a person grew up with one or both parents.
The extra-familial system includes the social environ-
ment outside the family, such as peers, school and com-
munity [26]. This current study adapted Kotchick’s and
Shaffer’s theoretical framework in the selection of vari-
ables used for analysis [26].

This study aimed to investigate the associations
between poor mental health and risky sexual behav-
ior among young adults, aged 18—30years in southern
Sweden. More specifically, the study sought to examine
the associations between self-rated mental health and
three sexual behaviors defined as risky, namely, non-
condom use on latest (most recent) sexual encounter,
non-condom use on latest sexual encounter with a
casual partner, and multiple sexual partners during the
last 12 months. We also included other factors, such as
sociodemographic factors and alcohol consumption as
potential confounders in the study since they can influ-
ence sexual behavior.
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Methods and materials

Study design

This cross-sectional study was part of a larger popu-
lation-based study on lifestyle, sexual behavior, and
health among young adults in southern Sweden.

Setting and participants

The survey was conducted in Skane, the southernmost
region of Sweden among individuals aged 18-30years
old as of March 2013. In 2013, at the time of data col-
lection, the population of Skane accounted for about
13% of the total registered population in Sweden and
there were approximately 206,000 individuals in Skéane
between the ages of 18 and 29 [30].

Data collection

The data was collected by sending a survey invitation
letter via post to 7000 potential individual participants
aged 18-30vyears as of March 2013. The participants
were randomly selected from the National Swedish
Population Register (Svensk Folkbokforing). The let-
ter introduced the survey and clarified that participa-
tion was voluntary and that anonymity of participants
was guaranteed throughout the study process. Contact
information to the responsible researcher, as well as to
a contact person, a midwife, whom participants could
consult about the subjects brought up in the question-
naire, was also enclosed. The letter contained a link to
a server that participants could use to answer the ques-
tionnaire online. Three reminders to complete the sur-
vey were sent to participants, one of which contained a
printed version of the survey. The possibility to return
the printed version was given. Further details about
the study population can be obtained from a previous
sub-study by Sundbeck and colleagues in 2016 [31],
using data from the same survey. A total of 2968 par-
ticipants responded to the survey, representing about
42% response rate. The questionnaire contained a total
of 79 questions, covering the following subjects: soci-
odemographic background, social capital, violence, use
of alcohol and drugs, sexual harassment and abuse, sex
and sexuality, travelling, sensation seeking, and general
and mental health. Data was collected between January
and March 2013.

Variables

The selection of factors examined in this study was
guided by Kotchick’s and Shaffer’s [26] framework and
the availability of variables in the dataset. For exam-
ple, the framework postulates that self-system factors
include individual biological, psychological and behav-
ioral factors, which in this study were represented by
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the sex and age of the participants. Self-rated mental
health and alcohol consumption were included as psy-
chological and behavioral factors. Similarly, the familial
system included parental education, and family struc-
ture, among others, while the extra-familial systems
included participants’ education and birthplace along
with other factors detailed below.

Dependent variables - risky sexual behavior

Non-condom use on latest (most recent) sexual encounter
in Sweden The questionnaire contained several ques-
tions on sexual behavior. This variable was derived from
the question “Did you or your partner use condom to
protect you from sexual transmitted diseases during your
latest (most recent) sexual encounter in Sweden?”. Con-
dom use on latest sexual encounter in Sweden was cat-
egorized as ‘yes’ or ‘no’

Non-condom use with casual partner on latest (most
recent) sexual encounter in Sweden This variable was
created from two questions, use of condom above and
the question “Which relationship did you have with the
person you had latest sex within Sweden?”. Casual sexual
partner was defined as anyone with whom the partici-
pants had sex but with whom the participant was not in
a formal relationship. Participants who used a condom
during their latest casual sex were categorized as ‘yes’ and
those who did not were categorized as ‘no.

Multiple sexual partners This variable was gener-
ated from the question “How many sexual partners
have you had in the last 12 months in Sweden?” The
number of sexual partners that the participants had
had during the last 12 months was dichotomized into
‘0-1 sexual partners’ and ‘>2 sexual partners (multiple
sexual partners). Although studies indicate inconsist-
ent findings, Lundberg et al. (2011) found associations
between psychological distress, depression, and multi-
ple sex partners [19].

Independent variables — mental health

Total mental health score Total mental health scores
were calculated using the mean scores from 24 survey
questions on mental health symptoms. The questions
were derived from the Hopkins Symptoms Check-
list (HSCL-25) [32], a self-administered question-
naire based on an outpatient psychiatric rating scale
- SCL-90 [33]. 14 of the questions concerned depres-
sive symptoms and 10 concerned anxiety symptoms.
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In each question, participants were asked to rate their
response concerning symptoms experienced during the
past 30days, using a scale of 1 to 4, where 1 = “not at
all” (meaning it was not a problem) and 4 = “extremely”
(meaning it was a major problem). A high mean score
therefore represented more symptoms (poor mental
health), whereas a low mean score represented fewer
symptoms (good mental health). The variable was
dichotomized by categorizing the means of the partici-
pants’ total mental health scores as a ‘high score’ or ‘low
score, based on a median split of the distribution of the
participants’ individual mean mental health scores. A
similar methodology using a cut-off point to examine
sub-group differences has been used in previous stud-
ies [31, 34], as the instruments do not designate any
specific score that corresponds to poor mental health.
The HSCL-25 and SCL-90 self-assessment instruments
have been used extensively for mental health screen-
ings globally for decades and have good reliability and
high validity [32, 33, 35].

Depression score and anxiety score 14 of the 24 items
about mental health were questions about depressive
symptoms. The means from the participants’ responses
to these questions were dichotomized in the same way
as the ‘Total mental health score’ above. Those with
mean scores above the median were placed in the ‘high
depression score’ group, and those below in the ‘low
depression score’ group. Similarly, 10 of the 24 items
about mental health were questions about anxiety. The
responses to these questions were dichotomized in
the same way as the ‘Total mental health score’ above.
Those with mean scores above the median were placed
in the ‘high anxiety score’ group, and those below in the
‘low anxiety score’ group.

Heavy episodic alcohol consumption (heavy episodic
drinking) This variable was derived from the question
“How often do you consume at least five (if respondent is
male) or four (if respondent is female) glasses during the
same drinking occasion, during the last 12 months?”. Six
choices were provided, which included; “daily’, “every
week’, “2-4 times a month’, “every month’, “less often
than once a month” and “never” The responses were
dichotomized as ‘Once a month or more’ and ‘Less often
than once a month or never. Heavy episodic drinking
referred to the frequency and quantity of alcohol con-
sumed and was defined as five glasses for males and four
glasses for females, per episode of alcohol drinking [36,
37]. Heavy episodic drinking has been reported to be a
risk factor for both risky sexual behavior [27, 28] and
poor mental health [38].
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Alcohol use in conjunction with latest sexual encounter in
Sweden  Alcohol use in conjunction with latest sexual
encounter in Sweden was categorized as ‘Yes’ and ‘No.

Background variables

Gender Participants were asked to categorize their
gender (sex) as male or female as designated at birth.
Seven participants did not specify their gender and were
excluded from the study.

Age Participants aged 18-30years as of March 2013
were included in the study. To examine the effect of age
difference in our study, we dichotomized the participants’
age into two age groups based on the WHO definition of
youth, and by further extension, “post youth’, such that
‘18-24/ represented youth and 25-30’ years old repre-
sented “post-youth” or young adults.

Participants” birthplace Participants’ place of birth was
dichotomized as ‘Sweden’ if born in Sweden and ‘abroad’
if born abroad.

Parents’ place of birth Parents’ place of birth had three
response options in the questionnaire: ‘Both parents
born in Sweden’; ‘One parent born in Sweden’; and ‘Both
parents born in another country. These responses were
dichotomized into: ‘Both parents born in Sweden’ (refer-
ence category), and ‘At least one parent born abroad’ Stud-
ies have associated Swedish-born and foreign backgrounds
with diverse sexual attitudes and behaviors, as well as dif-
ferences in socioeconomic and community factors [39, 40].

Parents’ level of education Parental levels of education
were dichotomized into ‘High or middle school’ and ‘Uni-
versity or other higher education’ Level of education of
parent can be a predictor factor for family socioeconomic
background, child development and the individual’s edu-
cational attainment later in life [41].

Participants’ level of education This variable was also
dichotomized into ‘High or middle school’ and ‘Univer-
sity or other higher education’

Adults present during childhood Information on the
adult(s) with whom the participants had spent most time
with during childhood was also recorded. Response options
included one parent, or both parents, and other persons.
Responses were dichotomized into ‘Both parents’ and
‘One parent, or other person’ Studies have reported diverse
effects of family structure in relation to sexual behavior [42].
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Data analysis

Analysis was conducted using SPSS 25.0 (IBM Corp.
Armonk, NY: IBM Corp). Chi-square tests were used
to examine group differences for the category variables.
Independent Samples T-tests were used to compare the
means of the mental health scores between males and
females. Significance level of p-value <0.05 was used.
To correct biases in the survey sample and to take into
account population differences, we weighted the data
using variables gender (sex), age and place of birth.
Using 2013 data for age-group 18-30years in Skane
from the Swedish statistical authority (SCB), we weight
data to adjust our sample to population characteristics
to improve representativeness. Logistic regression analy-
sis stratified by gender was used to calculate odds ratios
(OR) at 95% confidence intervals (CI) for the association
between independent (mental health variables and oth-
ers) and dependent variables (risky sexual behaviors).
The crude odds ratios obtained between the independ-
ent and dependent variables were then adjusted for all
background variables in the study. Cases with missing
values were excluded from the analyses. Assessment of
the missing data indicated about 11% missing data across
the three main dependent risky sexual behavior variable
variables and about 1% missing across the mental health
and background variables. Missing data was relatively
randomly distributed and thus had minimal to no effect
on the results.

Results
Table 1 below shows the distribution of the background,
lifestyle, and risky sexual behavior variables by the expo-
sure variables, mental health, depression and anxiety,
including p-values with 95% confidence intervals (total
N=2961). In this sample, about 60% of participants were
aged 18—24years old, and 40% were 25—30years old and
there were slightly more females (58.5%) than males.
Nearly 86% of the study participants were born in Swe-
den and 72% of the parents were also born in Sweden.
Regarding background variables, females and persons
in the younger age-group 18-24years more frequently
reported poor mental health and high anxiety or depres-
sion scores, compared to males and persons in the older
age-group (25—30years), respectively, (P< 0.05). Similarly,
we detected significant associations between partici-
pants’ level of education and adult present during child-
hood and certain mental health variables (see Table 1).
Lifestyle factors, such as heavy episodic drinking and
use of alcohol during the most recent sexual encounter
also indicated significant associations with at least one
mental health variable (P< 0.05). About half (51%) of
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the participants had at least one episode of heavy drink-
ing every month, while only 20% of the participants had
sexual encounter while under the influence of alcohol.
Significant associations were also found between men-
tal health variables and outcome variables (risky sexual
behaviors), particularly multiple sexual partners and
non-condom use during most recent sexual encounter
with a casual partner.

Table 2 shows that there was a statistically significant
difference between how males and females rated their
mental health. The mean score for males was signifi-
cantly lower compared to females across all three men-
tal health variables, including depression and anxiety.

Table 3 presents crude odds ratios (OR) with 95%
confidence intervals (CI) for the relationship between
background, lifestyle and mental health variables and
the risky sexual behavior variables stratified by gender.
Among females in this study, poor mental health and
high depression and anxiety scores showed significant
associations with having multiple partners, with crude
odds ratios ranging between 1.4—1.5.

Furthermore, significantly increased odds of not
using a condom were seen in the older (25-30years)
age group for males. Having both parents born abroad
was associated with 40-60% (unadjusted) likelihood
of using condom in latest sexual encounters for both
males and females, hence protective. Furthermore,
among both males and females, heavy episodic drink-
ing and alcohol use in conjunction with last sexual
occasion in Sweden were significantly associated with
having multiple sexual partners. Being in the older age
group decreased the odds of having multiple sex part-
ners in the last 12 months for both genders.

In Table 4 below, after adjusting for all background and
lifestyle factors, high depression and anxiety symptoms
showed significant associations with having multiple sex
partners; in the overall population, with the aOR rang-
ing from 1.2 to 1.3 (95% CI 1.01 to 1.50). Gender specific
findings for the association between poor mental health,
high depression, high anxiety and multiple sex partners
were significant only among females, (aOR 1.3 (95% CI
1.01 to 1.71). Corresponding associations among males
were not statistically significant for all mental health
variables, aOR 1.1 to 1.3 (95% CI 0.8 to 1.8). Generally,
having high anxiety was significantly associated with;
non-condom use on the latest (most recent) sexual
encounter, non-condom use with casual partner on most
recent sexual encounter; overall aOR for these associa-
tions ranged from 1.3 tol.6 (95% CI 1.03 to 2.23). Over-
all, high depression was also significantly associated with
not using a condom in the latest sexual encounter with
casual partner (aOR 1.4 (95% CI 1.04-1.96).
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Table 2 Comparing means of self-rated mental health scores of participants, by gender
Total Male Female Ind. T-test
n Mean sd n Mean sd n Mean sd p-value
Total mental health 2949 177 0.55 1219 1.60 047 1726 1.89 0.57 <0.001
Missing 19 9 7
Depression 2946 1.83 0.63 1218 1.63 0.55 1724 1.98 0.64 <0.001
Missing 22 10 9
Anxiety 2949 1.71 0.50 1219 1.58 042 1726 1.82 0.53 <0.001
Missing 19 9 7

n - number, sd - standard deviation, Ind. T-test — Independent Samples T-test, level of significance <0,05

Table 3 Crude odds ratios (cOR), and 95% confidence intervals (Cl), for associations between sociodemographic, lifestyle, and mental
ill health symptom scores, and the different risky sexual behaviors in Swedish young adults, stratified by gender. Risky sexual behaviors

No condom on latest sexual

No condom use with casual partner

Multiple sexual

encounter. on latest sexual encounter. partners.
cOR (95% CI) cOR (95% CI) cOR(95% ClI)
Male Female Male Female Male Female
Age (years)
18-24 ref ref ref ref ref ref
25-30 1.5(1.1-2.0) 1.3(1.0-1.7) 1.2(0.8-1.9) 14(0.8-2.2) 0.5(0.4-0.7) 0.5 (0.4-0.7)
Parents’ place of birth
Both born in Sweden ref ref ref ref ref ref
One or both born abroad 0.4 (0.3-0.5) 0.6 (0.5-0.9) 0.4 (0.2-0.6) 0.6 (0.4-1.0) 1.0(0.7-14) 0.8(0.6-1.1)
Participants’ educational level
University or other higher ref ref ref ref ref ref
High school or lower 0.8 (0.6-1.1) 1.0(0.8-1.3) 0.6 (04-1.0) 14(09-2.1) 1.1(0.8-14) 1.5(1.2-1.9)
Parents’ educational level
University/other higher ref ref ref ref ref ref
High school or lower 1.0 (0.8-1.3) 1.1(0.8-14) 1.2(0.8-1.8) 14(09-23) 0.7 (0.5-0.9) 1.1(0.8-1.2)
Adults present during childhood
Both parents ref ref ref ref ref ref
One parent or other person 09 (0.7-1.3) 1.2(09-1.6) 0.8 (0.5-1.2) 14(0.8-2.3) 2.1(1.5-2.8) 1.4(1.1-1.8)
Heavy episodic drinking
Less than once a month ref ref ref ref ref ref
Once a month or more 1.4(1.01-1.81) 1.0(0.8-1.3) 14(0.9-2.1) 1.0(0.7-1.6) 2.0 (1.5-2.6) 2.0 (1.6-2.5)
Alcohol use in conjunction with last sexual occasion in Sweden
No ref ref ref ref ref ref
Yes 0.7 (0.5-0.9) 0.5 (0.4-0.7) 0.8(0.5-1.2) 1.2(0.8-1.8) 3.2(2.4-4.3) 3.2(2.4-4.2)
Mental ill health symptom scores
Low (good health) ref ref ref ref ref ref
High (poor health) 0.9(0.7-1.2) 09(0.7-1.2) 14(09-2.1) 1.0 (0.6-1.5) 1.3(1.01-1.80) 1.5(1.2-1.9)
Depression score
Low (good health) ref ref ref ref ref ref
High (poor health) 0.9(0.7-1.2) 0.9(0.7-1.2) 14(09-2.1) 1.3(0.9-2.0) 1.4(1.1-1.8) 1.5(1.2-1.8)
Anxiety score
Low (good health) ref ref ref ref ref ref
High (poor health) 1.2(0.9-1.7) 1.1(0.8-14) 1.6 (1.02-2.52) 1.3(0.9-2.0) 1.3(1.0-1.8) 1.4(1.2-1.8)

*OR Odds ratio, CI Confidence interval, bold means statistically significant observation
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Table 4 Association (adjusted odds ratio (aOR) and 95% confidence interval (Cl)) between mental health factors and sexual risk
behaviors, adjusted for lifestyle and sociodemographic factors in Swedish young adults, stratified by gender

No condom on latest sexual encounter
(aOR, 95% Cl)

No condom on latest sexual encounter with
casual partner (aOR, 95% ClI)

Multiple sexual partners (aOR, 95% Cl)

Overall Male Female Overall

Male

Female Overall Male Female

High mental 1.1(09-13) 09(0.7-13)  1.0(08-13) 14(1.0-1.9)
health score

(poor health)

High depression 1.0 (0.7-1.3) 10(0.7-13)  1.0(08-14)  1.4(1.04-1.96)
score (poor

health)

High anxiety
score (poor
health)

1.4(1.1-1.7) 13(09-19) 1.1(09-15)  1.6(1.2-2.23)

14(0.9-22)

14(09-22)

1.4 (0.9-2.5)

1.1(0.7-1.7)  1.2(1.0-1.5) 1.1(08-15)  1.3(1.01-1.67)

14(09-22) 1.2(1.01-1.50) 1.1(0.8-1.5) 1.3(1.03-1.71)

14(09-22) 1.3(1.03-1.50) 13(09-1.8) 1.3(1.04-1.64)

Adjusted for age, parental place of birth, adults lived with while growing up, participants and parental level of education, heavy episodic drinking, and alcohol use in

conjunction with last sexual encounter
Bold represent statistically significant results

Discussion

This study aimed to examine the associations between
poor mental health (exposure) and risky sexual behav-
iors (outcome) among young adults aged 18—30years in
Skane region, Sweden. Overall, the findings indicated a
significant 20-30% increase in the odds of having mul-
tiple sex partners in the last 12months among young
adults who had high depression and anxiety scores, com-
pared to those with low depression and anxiety scores.
When stratified by gender, the above findings concern-
ing multiple sex partners were statistically significant
for all poor mental health variables among females only,
with adjusted odds ratios 1.3 times higher compared to
females with lower mental health, depression, and anxi-
ety scores. The overall results also indicated significant
associations between high self-reported anxiety and not
using a condom on latest sexual encounter, including
during latest sex with casual partner.

To our knowledge, this is one of the first studies in
Sweden to examine the effect of mental health on risky
sexual behavior among young adults aged 18-30years.
Studies conducted elsewhere that have investigated the
associations between self-reported depressive, anxiety or
poor mental health symptoms and having multiple sex
partners or non-use of condom during sexual encounters
among adolescents, young adults, and adults largely con-
cur with our findings [13, 14, 43-45].

In agreement with our findings, a recent study
among predominantly young adults across England by
Coyle et al. found 1.7 higher odds of condomless sex
with multiple sex partners among females with anxi-
ety symptoms [43]. Another study in Finland, a simi-
lar setting as Sweden, also found associations between
depression and multiple sex partners and non-use of
contraceptives, including condoms, among mid-teens

[44]. However, Ramrakha and colleagues in New Zea-
land examined the associations between having mul-
tiple sex partners and later (after 12 months period)
mental disorders (depression and anxiety) [45]. Before
adjusting for prior mental disorders, they found a
strong association (twice higher odds) between hav-
ing >2.5 sexual partners and anxiety only [45]. How-
ever, this association disappeared after adjusting for
prior mental disorder. Although the outcome variables
(mental disorders) in the Ramrakha et al. study were
the predictor in our study, the significant results before
controlling for the effect of prior mental health disor-
ders indicate the need for further research [45]. Given
our findings and the studies referred to above, it would
be plausible to suggest that having multiple sexual part-
ners is a more robust indicator for risky sexual behav-
ior - perhaps partly because it is easier to measure and
recall.

In line with our findings, it is plausible that depression
and anxiety are associated with risky sexual behaviors,
either by driving these behaviors via feelings of worth-
lessness and hopelessness associated with depression, or
through blurred judgement impeding the evaluation of
the probable risks [43, 46, 47]. The idea that sexual rela-
tionships can alleviate the burden of emotional distress
has been discussed by Ein-Dor et al. (2012) [46]. Fur-
ther, self-medication with alcohol is a common problem
in mood and anxiety disorders [48]. On the other hand,
other studies have argued that risky sexual behaviors
drive the depressive and other poor mental health symp-
toms [21, 45, 49, 50]. Notably, all these studies utilized
different standard mental health screening tools. How-
ever, because of the cross-sectional nature of the studies,
the direction of causality cannot be established, and it is
thus also plausible that causality goes in either direction.
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We also found associations between anxiety and
depression and non-use of condom during casual sex, and
this is consistent with a case-control study conducted in
Brazil, which found risky sexual behavior, such as unpro-
tected sex, to be associated with anxiety and depression
among adult men 18-66years old [51]. It is also possible
that certain risky sexual behaviors, such as condomless
casual sex, could be acts of self-harm. Studies in Taiwan
and Sweden have indicated that risky sexual behaviors
can be self-destructive acts [52, 53]. Nonetheless, further
studies are necessary to ascertain such hypotheses. Non-
use of condom could also be due to a perception that
HIV prevalence in Sweden is low, while the more com-
monly existing STIs are curable [54, 55]. Condom use is
a complex factor that varies among individuals over time,
situations and partners, and more in-depth questions
about condom use in the survey may have yielded other
results. As suggested by Kalichman and Weinhardt, the
association between poor mental health and risky sexual
behavior may be more easily observed at an event level,
thus requiring event-level analysis [56].

Using a clinical diagnosis would have improved the
validity of the findings but that would have required
face-to-face clinical interview by a health professional.
The HSCL-25 and SCL-90 items used in this study are
tools used for self-rated mental health, and the scales
do not yield clinical diagnoses. Therefore, it is unknown
how many participants with high scores on poor mental
health would meet clinical diagnostic criteria for anxiety
or depression. The findings nonetheless show that high
scores on self-rated mental health have implications for
risky sexual behavior. The gender differences in self-rated
mental health shown in this study confirm previous find-
ings from multiple epidemiological studies indicating
females are more likely to develop poor mental health
than males [57, 58].

As theorised by Kotchick [26], a myriad of fac-
tors interacting in a system affect young people’s risky
sexual behavior. In this study several background fac-
tors indicated significant associations with risky sexual
behavior. For instance, belonging to the older age-group
(25—30years) was associated with higher odds of unpro-
tected sex and decreased odds of multiple sex partners
in the unadjusted results. This could be explained by
the increased likelihood of the participants in the older
group being in a monogamous relationship [59]. Another
interesting observation was that having one or both par-
ents born abroad decreased the odds of unprotected sex
during latest sexual encounter. A possible explanation
could be that parents from other countries where STI/
HIV may be more prevalent than in Sweden would pro-
mote condom-use and/or abstinence to their children.
HIV awareness has generally been low in Sweden [55, 60].
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Although inconsistent in the literature, the strong asso-
ciation between drinking alcohol and having multiple
sexual partners found in this study agrees with findings by
Cooper (2002) [28].

Although our study did not investigate the mecha-
nism through which poor mental health symptoms elicit
or augment risky sexual behavior, mental health factors
could potentially be both a risk factor for, and an out-
come of, risky sexual behavior. Future studies using lon-
gitudinal designs could provide further insight into the
causality between these factors and the degree to which
they influence each other. Additionally, qualitative stud-
ies and study designs that allow event-level analysis
would also be useful in the quest to further understand
complex human behaviors, such as condom use. More
comprehensive interventions aimed at improving men-
tal health in Sweden may be needed to reduce risky
sexual behavior and spread of STIs and HIV. In the last
7 years prior to 2021 in Sweden, poor mental health has
increased by over 10%, indicating inadequacies of current
interventions [61].

Strengths and limitations

The study was population-based, involved random selec-
tion of participants, and had a relatively large sample size
with sufficient power, factors which enhance the study’s
generalizability. However, the participation rate (42%)
was relatively low, and the findings should be interpreted
with caution. Nonetheless, the participation rate was
similar to the rates currently obtained by epidemiologi-
cal surveys [62, 63]. A meta-analysis study of over 1000
online surveys found an average participation rate of 44%
[63], and this needs to be explored further not only iden-
tify the reasons for low response rates but also to iden-
tify evidence-based solutions to improve online survey
participation. Possible reasons for non-response in the
current study could be lack of sufficient time to respond
to a long questionnaire, unwillingness to disclose sensi-
tive information and inadequate Swedish language skills,
among others. Possible solutions to improve response
rates could include using shorter surveys of about
10minutes, semi-automatic log-in and incentives as
highlighted in a recent review by Sammut and colleagues
[64]. However, given the survey tools used in this study,
the random selection of participants and the broad defi-
nition of the study outcome, non-response is likely to be
random across all groups. Additionally, the use of stand-
ard instruments for assessing mental health improves the
validity and generalizability of the study. We also applied
weights to correct for probable biases in the survey sam-
ple and to take into account population differences using
key identified variables and these included age, gender
and place of birth.
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A potential limitation in the survey methodol-
ogy is the possibility of recall bias. However, limiting
the mental health experiences to the last 30 days and
focusing on sexual risky behaviors that are not easily
forgotten and that occurred during the last 12 months
likely minimized any recall bias. The fact that condom
use or non-use was based on latest sexual encounter
may have further decreased recall bias. However, a
one-time sexual encounter does not necessarily indi-
cate the full picture of the participants’ condom-using
habits [65], and thus the findings should be interpreted
cautiously.

Most participants in the study had Swedish-born par-
ents, parents with higher education, and had grown up
with both parents. Generally, this participation pattern
reflects the demographic characteristics of the study
population and is consistent with that of other epide-
miological studies [66]. However, there is a possibility
of selection bias against less educated and foreign-born
inidviduals, and this participation pattern should be
kept in mind when drawing conclusions based on our
results. Further, the proportion of female participants
was greater than males (58.5% vs. 41.5%). Nonethe-
less, the gender pattern consisting of more female par-
ticipants compared to males is a common challenge of
many web-based epidemiological surveys [63]. Future
surveys could be designed to overcome such methodo-
logical challenges. Furthermore, our weighted results
showed negligible differences from the unweighted
results. As having multiple sexual partners is generally
regarded as socially unacceptable behavior, this could
have elicited socially desirable responses to the survey
question, thus biasing our findings. However, the anon-
ymous nature of the survey could have minimized such
biases.

Conclusion

Good mental and sexual health are critical for the
development and well-being of young people. Men-
tal health care and efforts for prevention of unwanted
pregnancies and STIs/HIV could consider new strate-
gies to further reduce poor mental health and its asso-
ciated tendencies for risky sexual behaviour. Further
research to increase the understanding of the causal
mechanisms linking mental health factors and sexual
risky behaviors is needed to enhance evidence-based
interventions especially among females.
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