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Abstract

Background Little comparative data on substance use (SU) between sexual minority youth (SMY) and hetero-
sexual youth (HET) is available. This study compares the prevalence of SU in an urban cohort between SMY and HET
and evaluates demographic and psychosocial predictors of SU.

Methods Data came from a prospective-longitudinal cohort study in an urban setting (N=1297). SU and psycho-
social variables such as internalizing symptoms, self-control, sensation-seeking, bullying-victimization, subjective
stress, leisure activities, and peer influences were assessed with self-reports at age 17 and 20. SU was stratified by sex
and sexual attraction, and the groups were compared using regression models, with demographic and psychosocial
variables included as covariates.

Results SMY- and HET-youth displayed differences in a number of psychosocial variables. Overall, SMY- and HET-
youth differed in their 12-months prevalence of SU: At age 17, SMY-females had significantly higher rates of SU

than HET-females for cannabis (aOR=2.14, p=0.04), ecstasy/MDMA (aOR=4.29, p=0.01), and hallucinogens
(@OR=5.59, p=0.02). At age 20, SMY-females had significantly higher rates of SU than HET-females for tobacco
(aOR=2.06, p=0.03), cannabis (@OR=2.24, p=0.004), ecstasy/MDMA (@OR=3.93, p <0.001), stimulants (@OR=3.45,
p=0.002), and hallucinogens (aOR=6.65, p <0.001). SMY-males reported significantly lower rates for tobacco and can-
nabis than HET-males at age 17. At age 20, they reported significantly higher rates for the use of ecstasy/MDMA
(aOR=2.30, p=0.04) and hallucinogens (aOR=2.43, p=0.03).

Conclusions Given that psychosocial variables were significant covariates of SMY-status and SU, our results underline
the importance of accounting for these when explaining differences in SU between adolescents. While differentia-
tion by sex is established in most studies, such standardized comparisons are lacking with regards to sexual identities.
But knowledge about SU of SMY is critical for designing effective interventions. This is especially true for SMY-females:
Thus, SU in SMY-females early in life needs to be explored more thoroughly and addressed with adequate prevention
measures.

Keywords Sexual minority youth, Adolescents, Drug use, Addiction, LGBTQ

*Correspondence:

Florian Vock

florianvock@icloud.com

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13034-023-00657-0&domain=pdf

Vock et al. Child and Adolescent Psychiatry and Mental Health

Background

Previous studies have highlighted higher rates of sub-
stance use (SU) of lesbian, gay, bisexual, transgender, and
queer (LGBTQ) adolescents compared to heterosexual
youth in various countries [24, 26, 32, 34]. Data from the
2015 Global Drug Survey showed significantly higher
rates of lifetime, 12-month, and past-month SU of sexual
minority youth than heterosexuals on all 11 illicit sub-
stances that were examined [11].

SU bears the risk of the development of substance use
disorders (SUD) and a range of negative health outcomes
[9, 16]. For example, a study with the same cohort ana-
lyzed in this publication found that frequent teenage
cannabis use was associated with more problematic SU,
more delinquency, and lower functional well-being at
age 20 [47]. Also, LGBT persons usually display poorer
mental health compared to non-LGBT persons and it has
been suggested that SU might be a coping strategy to deal
with this higher burden [17, 42, 52, 56]. A study show-
ing that adolescents living in a situation of vulnerability
are more prone to SU provided further evidence for this
hypothesis [51]. Multiple minority stressors and associ-
ated coping via SU in adolescence seem to contribute to
the development of SUD among some LGBTQ young
adults [18]. Studies showed that the higher prevalence of
tobacco and alcohol in SMY were associated with, and
partially explained by social stressors as bullying/vic-
timization [7, 15, 31, 41]. On the other hand, youths liv-
ing in Switzerland today have recently experienced major
social changes, with marriage for all being enacted by the
electorate in September 2021 with 64.1% of the vote. A
Dutch study showed positive effects of same-sex mar-
riage legalization on mental health [5]. However, a Swiss
report shows that sexual minorities are still more likely to
experience psychological distress and mental illness than
heterosexual people [20], due to various stressors, such
as experiencing discriminatory behavior [30]. Beyond
the stresses that most individuals experience, minority
individuals may also experience specific stressors that
are unique, chronic, and socially constructed, e.g., homo-
phobic slurs in the schoolyard. Thus, as outlined in the
minority stress model, the multitude of stressors that
SMY face may lead to increased susceptibility to SU [35,
40].

In addition, SU in SMY must also be understood as part
of a subcultural context: Two studies in Australia showed
that sexual minority youths agreed to the statement that
the LGBT community has more liberal attitudes towards
SU [12] and that the participation in the LGBT commu-
nity is associated with higher SU involvement among
sexual minority youth [13]. This has been shown in par-
ticular among men having sex with men (MSM) for sexu-
alized SU [25, 46]. Knowing these factors (subcultural
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context, norms, behavior, perception) is important for
efficient and successful prevention [12]. Consequently,
risk and protective factors for SU among sexual minor-
ity youths should be identified, and it should be studied
whether they differ from their heterosexual counterparts
[11].

There are well-known demographic factors that influ-
ence SU, such as sex and gender. The representation of
one’s own gender, especially in adolescence, also occurs
through SU as a form of gender-specific expression. One
example of this is young men, who may demonstrate their
masculinity in their peer group through the consumption
of alcohol [33, 50]. In this context, exposure to friends’
SU is of importance: a study showed that sexual minor-
ity youths reported more willingness than non-sexual
minority youths to use substances offered by peers [19].
Another study also showed the relevance of impulsivity
for binge drinking to avoid subjective negative experi-
ences, but also in the face of positive emotional experi-
ences in young MSM within their peer group [43].

Nevertheless, many studies mentioned above have the
disadvantage of selective recruitment such as medical
centers [15], LGBT festival attendees [26], or via LGBT
organizations [30]. None of them have utilized data from
a general population cohort that has been followed-up
longitudinally. Furthermore, previous research has often
not examined whether substance use differs between sex-
ual identities and across gender [11] or focuses particu-
larly on SU by MSM because such use is perceived to be
associated with sexual risk behaviors and poorer mental
health [4, 23, 25]. Taken together, there is little current
knowledge about the prevalence of SU (tobacco, alcohol,
cannabis, Ecstasy/MDMA, stimulants, prescription opi-
oids, benzodiazepines, hallucinogens) in sexual minority
youths (SMY) compared to heterosexual youth (HET)
and about how sex as well as sociodemographic and psy-
chosocial factors are modulating this prevalence.

Thus, this study aims to answer the question of whether
SU differs between SMY and HET. Firstly, we compare
the 12-months prevalence rates and frequency of SU
in male and female SMY compared to their HET coun-
terparts at ages 17 and 20 in an urban Swiss cohort.
Secondly, we evaluate demographic and psychosocial
predictors of SU. These variables (e.g., education level,
internalizing symptoms) were selected based on their
previously shown relevance for substance use disparities
or based on previously shown differences between SMY
and HET.

Methods

Participants

The data used in this study was retrieved from the lon-
gitudinal and community-representative z-proso study
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[44]. Participants were selected using a cluster-stratified
randomized sampling approach. In 2004, a cohort of
1,675 children was built from 56 primary classes ran-
domly selected from 90 public schools in the city of
Zurich, Switzerland’s largest city. Stratification was
achieved under consideration of the school sizes and
socioeconomic backgrounds of the school districts. The
sample was largely representative of first graders attend-
ing public school in the city of Zurich. The participants
were assessed nine times between 2005 (age 7) and 2022
(age 24). The current study uses data collected at ages 17
(n=1297), and 20 (n=1177).

This study is consistent with national and interna-
tional ethical standards and was approved by the Ethics
Committee of the Faculty of Arts and Social Sciences of
the University of Zurich. Participants provided written
informed consent for their study participation. Data were
collected in groups of 5-25 participants in classroom
settings with paper-and-pencil questionnaires at age 17
and in a laboratory setting with computer-administered
surveys at age 20. Completing the surveys typically took
about 90 min. Adolescents and young adults received a
participation compensation of 60 CHF at age 17 and 75
CHEF at age 20.

Variables
Demographic variables
Sex Sex is defined as biological sex assigned at birth.

Sexual minority youth Sexual minority status is defined
as individuals who are attracted to people of the same
gender (CDC, 2021). We defined SMY as people that are
also, but not exclusively, attracted to the same sex. HET is
defined as youth that is attracted exclusively to the oppo-
site sex. The question was asked for the first time in 2015,
at age 17. Evaluations about sexual attraction are, there-
fore, only possible with data from assessments at age 17
and age 20. Participants were asked the following ques-
tion: "People differ in the sexual attraction that they feel
towards others. How would you describe your sexual ori-
entation? Please indicate the statement that best describes
you. With “men’, we also mean “boys’, with “women’, we
also mean “girls”. Please only mark one answer." Individu-
als provided their ratings on a 5-point Likert scale (1="1
am attracted only to men’, 2="I'm attracted mainly to
men, but sometimes to women, too’, 3="1 am attracted
to men and women equally’, 4="“I am attracted mainly by
women, but sometimes also by men’, 5="1 am attracted
only to women”). Sexual minority status was identified
through the participants’ sex assigned at birth and their
sexual attraction. For further analyses, the answers were
dichotomized (0=exclusively heterosexual attraction
[classified as HET] vs. 1 =non-exclusive same sex attrac-
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tion [classified as SMY]). Individuals who did not disclose
their sexuality were excluded from the study (at age 17:
n=9, at age 20: n=3).

Socio-economic status The socioeconomic status was
measured by the International Socio-Economic Index of
Occupational Status (ISEI), which combines income and
education to reflect the status of an occupation. The par-
ticipants provided information about their parents. The
socioeconomic status in this analysis therefore refers to
the status of the parents, not of the adolescents [8].

Parental migration background Parental migration
background is a binary variable indicating whether both
parents were born outside of Switzerland or not. Partici-
pants reported their parents’ place of birth.

Education level The participant’s education levels were
drawn from the survey conducted at age 15, before com-
pleting their compulsory education. In the present study,
they were divided into two groups showing a similar equi-
distance: High school, secondary school A or equivalent
(group 1) vs. secondary school B/C, special needs class or
equivalent (group 2).

Substance use (outcome variables)

As this study aimed to detect differences between SU of
different social groups rather than SU itself, substances
were grouped into categories according to their general
psychopharmacological mechanism of action (see Table 1
and [57]). In these categories, each person was assigned
to the consumption quantity where the highest value of
consumption for any of the queried substances within
one group was reported.

In the survey, the participants were asked how often
they had used a substance during the previous 12 months
(excluding use of medications prescribed by a physician).
Assessments were made on a six-point scale: 1 ="never’,
2="once’, 3="2-5 times’, 4="6-12 times (monthly)’
5="13-52 times (weekly)’, and 6 ="53-365 times (daily)”
For measuring prevalence, we grouped the answers to
used substances into three categories (aligning with
[47]: “never” (1), “occasional” (2, 3, and 4) and “frequent”
(5 and 6). Substances that fell under the category “fre-
quent” in less than 10 participants were dichotomized to
ensure the anonymity of the participants to “no-use” (1)
and “use” (2, 3, 4, 5, and 6). For the following regression
analyses, all substances were dichotomized to “no-use”
vs. “use”.

Psychosocial variables
All variables were self-reported by participants who
completed a variety of questionnaires at age 17 or 20,
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Table 1 Substance categories
Aggregation Asked at age 17 Asked at age 20
Tobacco Cigarettes, tobacco, shisha Cigarettes, tobacco, shisha
Alcohol beer, wine, mixed drinks beer, wine, mixed drinks
Schnapps, vodka, whisky Schnapps, vodka, whisky
Cannabis Hashish, weed, cannabis, marijuana Hashish, weed, cannabis, marijuana
n/a synthetic cannabinoids (e.g., cannabis substitutes such as "Dutch Orange’, "Spice", "K2", "Ganja
Style")
Ecstasy/MDMA  Ecstasy, MDMA Ecstasy, MDMA
Stimulants Amphetamine, Speed, Pepp, Ice, Amphetamine or methamphetamine (e.g., "Speed', "Pepp’, "Ice’, "Crystal Meth")
Crystal Meth, Methamphetamine
Cocaine Cocaine
Opioids n/a Cough syrups, pastilles or drops with codeine (e.g., Resyl plus®, Makatussin®, Pectocalmine N®,
Codeine Knoll®)
n/a Opiate painkillers (e.g., Tramal®, Co-Dafalgan®, Sevredol®/Sevre-Long®, Subutex®, Oxycontin®,

Palladon®, Durogesic®)

Benzodiazepines n/a

Hallucinogens LSD, Psilocybe, magic mushrooms

Tranquillisers with benzodiazepines (e.g, Temesta®, Valium®, Rohypnol® Xanax®, Dormicum®)
LSD, Psilocybe, magic mushrooms

n/a 2C-B or other "2C drugs" (e.g., "Bromo", "Erox’, "Nexus", "Venus")

n/a Ketamine

except sensation-seeking, which was assessed at age 7.
For the variables, the composite score was created from
the mean value of the individual items; see Table 2 for
reliability statistics.

Sensation-seeking The behavioral measure was asked
on an adapted 9-item version of the Travel Game [1,
36]. Sensation-seeking is a composite score with a value
from O to 1, whereby a higher score indicates a higher
level of sensation-seeking.

Low self-control The 10 items covered five dimensions:
risk-seeking, impulsivity, self-centeredness, prefer-
ence for physical activity, and short-temperedness [21].
Responses were recorded on a four-point Likert scale
(1=fully untrue, 2=somewhat untrue, 3 =somewhat
true, 4=fully true). Higher scores indicate lower levels
of self-control.

Internalizing symptoms The 9 items of the Social
Behavior Questionnaire [38] focus on questions on cry-
ing, fear, or feeling alone. Answers were provided on a
five-point Likert scale (1=never, 2=rarely, 3=some-
times, 4 = often, 5 =very often). Higher scores indicated
higher levels of internalizing symptoms.

Bullying victimization The 4 items focused on ques-
tions about being ignored, insulted, physically attacked

and personal belongings being hidden or stolen. A fifth
item on sexual bullying was dropped from the compos-
ite scale [37]. Responses were recorded on a six-point
scale (1=never, 2=few times a year, 3=about once
per month, 4=about once per week, 5=2-3 times per
week, 6 = (almost) daily). Higher scores indicated higher
levels of bullying victimization.

Leisure activities 'The 31 items focused on the fre-
quency of going out, meeting friends, participating
in group events, or practicing sports. Responses were
recorded on a six-point scale (1=never, 2=few times
a year, 3=about once per month, 4=about once per
week, 5=2-3 times per week, 6=(almost) daily).
Higher scores indicated more frequent leisure activities.
The items consist of separate subdimensions. To obtain
arelative score of leisure activities that can be compared
between the studied groups, they were combined into a
single composite score for this study.

Exposure to friends’ illegal substance use Participants
were asked to indicate their two best friends and their
intimate partner and to report on their illegal SU (e.g.,
cannabis, cocaine) on a binary scale. The compos-
ite binary score indicates whether at least one of the
three friends had used illegal substances in the past
12 months.

Self-reported subjective stress This variable was only
assessed at age 20. The 4 items focused on the feelings
of control, stress, and overcoming difficulties. Answers
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were provided on a five-point Likert scale (1=never,
2=rarely, 3=sometimes, 4=often, 5=very often).
Higher scores indicated higher levels of subjective stress.

Analytic strategy
In a first step, SMY and HET were compared in terms
of their baseline characteristics and SU, stratified by sex
(males, females). Wherever appropriate, Cronbach’s
alpha was used to calculate whether an item affects inter-
item correlation.

Differences in demographic variables between the
groups were tested for significance at both ages. We
checked the associations of psychosocial variables by
running logistic or linear regressions, depending on
whether the variable is categorical (=logistic) or continu-
ous (=linear).

In a second step, a block-wise regression at both ages
was performed: Firstly, a univariate logistic regression
examined associations between SMY-status and SU. We
compared results for the following groups of partici-
pants and at both ages: HET and SMY, HET-males and
SMY-males and HET-females and SMY-females. Sec-
ondly, a multivariate logistic analysis served to include
demographic variables as covariates. Parental migration
background was already a binary variable, ISEI was split
into two groups at the median to identify a group-related
over- or under-average. Finally, the analysis was run
again with the integration of all psychosocial variables as
covariates to identify whether effects are still significant
after adding demographic or psychosocial variables into
the model.

Results

Demographics

Of the survey respondents aged 17, 50.3% were male
and 49.7% female. Of the respondents aged 20, 48.9%
were male and 51.1% female. There was no self-reported
intersex person in the sample. Several demographic vari-
ables differed significantly between SMY and HET (see
Table 2).

Sexual minority status

While 0.69% of the respondents did not disclose their
sexual attraction at age 17, only 0.25% refrained from it
at age 20. At age 17, 7.2% of males and 15.5% of females
reported same-sex sexual attraction, percentages which
increased to 11.9% and 26.7% respectively in the sample
aged 20.

Socio-economic status

Reporting SMY status was associated with higher socio-
economic status. At age 17, the mean ISEI was higher
for SMY-males (56.1) than HET-males (44.6). This was
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also the case for SMY-females (51.5) compared to HET-
females (44.6). At age 20, the differences remained in
males (SMY: 57.2, HET: 46.7) and females (SMY: 52.9,
HET: 43.9). U-tests revealed that the ISEI differed signifi-
cantly (p<0.001) in all comparisons.

Parental migration background

SMY were more likely to have two parents born in Swit-
zerland than HET: 48.2% of HET-males in the sam-
ple aged 17 had a parental migration background,
compared to merely 28.3% of SMY-males (Chi-square
test: p=0.009). Similar numbers resulted for females
(53.4% as opposed to 30.6% respectively, p<0.001). At age
20, the differences persisted: 49.2% HET-males reported
parental migration background as opposed to 34.3%
SMY-males (p=0.022 and so did 55.0% of HET-females
compared to 28.1% of SMY-females, p <0.001).

Education level

Reporting SMY status was partially associated with
higher levels of education. At age 17, 60.3% of HET-
males compared to 73.9% of SMY-males had a higher
level of education, which was not significantly differ-
ent (Chi-square test: p=0.069). Conversely, for female
respondents groups differed significantly (p <0.001) with
values of 66.9% and 87.5% for HET versus SMY-females,
respectively.

At age 20, a similar picture emerged: 62.2% of HET-
males enjoyed a higher level of education as opposed to
77.9% of SMY-males (p=0.01). A slightly wider gap was
visible for females with 66.4% of HET-females compared
to 86.6% of SMY-females benefitting from higher educa-
tion (p<0.001).

Covariates

Linear regressions showed that sexual minority was asso-
ciated with higher levels of internalizing symptoms, both
at ages 17 and 20 (see Additional file 1: Table S1). SMY-
males reported significantly higher levels of internalizing
symptoms at ages 17 (B=0.45, p<0.001) and 20 (p=0.34,
p<0.001), and so did SMY-females at ages 17 (p=0.44,
p<0.001) and 20 (B=0.30, p<0.001).

Similarly, sexual minority status was associated with
higher levels of bullying victimization, both at ages 17
and 20. SMY-males reported significantly higher levels of
bullying victimization at ages 17 (3=0.30, p=0.001) and
20 (B=0.27, p<0.001), and so did SMY-females at ages 17
(B=0.14 p=0.020) and 20 (B=0.15, p=0.001).

SMY-males reported fewer leisure activities (3 =— 0.19,
p=0.005) at age 17 and less sensation-seeking ( =— 0.08,
p=0.03) than HET-males, whereby these differences
were no longer significant at age 20. The levels of self-
control among SMY-males increased from B=- 0.02
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(p=0.001) to — 0.11 (p=0.044) between ages 17 and 20.
Furthermore, logistic regressions showed that at age 17,
SMY-males were less likely to be exposed to a friend’s
substance use (excl. tobacco and alcohol) than HET-
males (OR=0.73, p=0.31). Conversely, their likelihood
of exposure at age 20 was 2.6 times higher than for HET-
males (p=0.006). This indicates a reversal of the effect
within 3 years.

SMY-females were not significantly different from
HET-females in terms of their leisure activities or sensa-
tion-seeking. However, at age 17, SMY-females reported
lower levels of self-control (3=0.12, p=0.01), a value
that realigned between SMY and HET-females at age 20.
Moreover, SMY-females have an approximately 4-times
higher likelihood of being exposed to a friend’s SU excl.
tobacco and alcohol at both, ages 17 and 20 (p <0.001).

At age 20, both SMY-males (linear regression coef-
ficient p=0.48) and SMY-females (f=0.32) reported
significantly (p<0.001) higher levels of subjective stress
than their HET counterparts.

Substance use

Overall, SMY- and HET-youth differed in their 12-month
prevalence of SU. The systematic stratification by sex
revealed differences within SMY-males and SMY-females
compared to the HET-groups (see Figure 1 and Addi-
tional file 1: Table S2). SMY-females reported higher rates
of use (vs. no use) and frequent use (vs. occasional/never)
for all examined substances compared to HET-females
both at age 17 and 20. This was not the case for SMY-
males compared to HET-males: SMY-males reported
lower rates of frequent (vs. occasional/never) tobacco
use at age 17 and 20; higher rates of frequent alcohol
and cannabis use at age 17 and 20; a shift from lower to
higher rates of use (vs. no use) of Ecstasy/ MDMA from
age 17 to 20; and higher rates of use of stimulants and
hallucinogens both at age 17 and 20.

Males

The univariate logistic regression showed associations
between SMY und SU (see Additional file 1: Table S3).
Among males, only two significant differences could be
found: at age 17, SMY-males used less tobacco than HET-
males (OR=0.51, p=0.03), while at age 20, SMY-males
used more hallucinogens than HET-males (OR=2.20,
p=0.02).

When adjusted for demographic variables in a multi-
variate logistic regression (see Additional file 1: Table S4),
17-year-old SMY-males showed significantly lower lev-
els of tobacco (aOR=0.49, p=0.03) and cannabis use
(aOR=0.45, p=0.02) at age 17. At age 20, SMY-males
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used significantly more Ecstasy/ MDMA (aOR=2.00,
p=0.04) and hallucinogens (aOR=2.30, p=0.02).

When adjusted for demographics and psychosocial
variables (see Table 3 for ages 17 and 20), there were
significantly higher use-levels for SMY-males compared
to HET-males of both Ecstasy/MDMA (aOR=2.30,
p=0.04) and hallucinogens (aOR=2.43, p=0.03) at age
20.

Females

The univariate logistic regression showed that SMY-
females had higher rates of SU than HET-females for
almost every substance examined (see Additional file 1:
Table S3). The highest OR was shown for hallucinogens
at age 17 (OR=7.56, p<0.001) and the lowest significant
OR for tobacco at age 20 (OR=1.91, p=0.006).

When adjusted for demographic variables in a mul-
tivariate logistic regression, SMY-females showed sig-
nificantly higher levels of SU for all substances examined
except opioids at age 20.

When adjusted for demographics and psychosocial
variables (see Table 3 for ages 17 and 20), there were sig-
nificant higher levels for the use of cannabis (aOR=2.14,
p=0.04), Ecstasy/ MDMA (aOR=4.29, p=0.01) and hal-
lucinogens (aOR=5.59, p=0.02) at age 17. At age 20,
SMY-females reported significantly higher rates of SU
than HET-females for tobacco (aOR=2.06, p=0.03),
cannabis (aOR=2.24, p=0.004), Ecstasy/ MDMA
(aOR=3.93, p<0.001), stimulants (aOR=3.45, p=0.002),
and hallucinogens (aOR =6.65, p<0.001).

Discussion
This study showed clear differences between SMY and
HET in their 12-month prevalence of SU. The difference
cannot be explained by the studied demographics and
psychosocial variables alone. Conversely, prevalence fig-
ures may be misleading because SMY-status is associated
with numerous psychosocial and demographic variables.
When adjusting for those variables, SMY-males showed
significantly higher levels of use of Ecstasy/ MDMA and
hallucinogens at age 20 compared to HET-males. SMY-
females compared to HET-females showed significantly
higher levels of use of cannabis, Ecstasy/MDMA, and
hallucinogens at age 17 and 20 and higher levels of use
of tobacco and stimulants at age 20. A significantly lower
SU in SMY-individuals could not be found for any sub-
stance after the adjustment for several confounders.
Thus, this study contributes insights into at what age, and
how, SU begins to differentiate by SMY-status. The effect
direction and size differ in the within-sex comparison
and depend on the substance examined. Therefore, they
must be discussed for every group and every substance
separately.
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Fig. 1 Substance use at age 17 and 20 (12-month prevalence)
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Table 3 Associations among SMY and SU at age 17 and 20, adjusted for demographic and psychosocial variables

SMY
reference: HET

Substance
no-use vs. use

SMY-males
reference: HET-males

SMY-females
reference: HET-females

Age OR 95% Cl p value 95% Cl p value OR 95% Cl p value
Tobacco 17 0.99 0.56-1.75 098 0.72 0.30-1.72 046 1.21 0.54-2.72 0.65

20 1.28 0.82-1.99 0.28 0.57 0.29-1.13 0.11 2.06 1.09-3.89 0.03
Alcohol 17 191 0.68-5.38 022 342 0.38-30.92 027 1.45 0.44-4.81 0.54

20 1.63 0.65-4.1 0.30 145 0.3-6.99 0.65 2.06 0.61-6.92 0.24
Cannabis 17 1.34 0.77-2.33 0.29 0.58 0.22-1.49 0.26 2.14 1.04-4.38 0.04

20 148 0.96-2.27 0.07 084 041-1.70 0.62 2.24 1.28-3.91 0.004
Ecstasy/MDMA 17 293° 1.22-7.07 0.02 081° 0.09-7.81 0.86 4.29° 1.40-13.15 0.01

20 2.70 1.65-4.44 <0.001 2.30 1.06-5.00 0.04 3.93 1.88-8.2 <0.001
Stimulants 17 2.46° 0.99-6.12 0.05 3.07° 0.66-14.16 0.15 264° 0.75-9.29 0.13

20 1.74 1.05-2.88 0.03 118 0.54-2.59 0.67 3.45 1.58-7.53 0.002
Hallucinogens 17 5.11° 1.98-13.22 <0.001 422° 0.87-2047 0.07 5,597 1.39-2249  0.02

20 2.86 1.63-5.00 <0.001 243 1.10-5.37 0.03 6.65 ° 2.34-18.88 <0.001
Opioids 17 n/a n/a

20 0.78 0.46-1.3 033 0.79 0.34-1.83 0.59 0.83 0.42-1.65 0.59
Benzodiazepines 17 n/a n/a

20 1.14 0.54-2.39 0.73 0.96 0.25-3.71 0.95 191 0.71-5.16 0.20

Highlighted in bold is p <0.05. A logistic regression was run with adjustments for socio-economic status, parental migration background, education level, sensation-
seeking, low self-control, internalizing symptoms, bullying, leisure activities, exposure to friends’ substance use, and self-reported subjective stress.

? Due to collinearity of own substance use and exposure to a friends’ substance use, only those observations that have exposure to friends’ substance use were

examined

Reporting belonging to SMY is significantly associ-
ated with a higher socioeconomic status, a Swiss (as
opposed to a migration) history of parents and higher
levels of education. SMY also have significant higher
rates of internalizing symptoms (at age 20: $=0.40), bul-
lying victimization (p=0.17), self-reported subjective
stress (B=0.49), and exposure to friends’ substance use
(OR=3.11) than HET. SMY-males have a higher level of
self-control and lower levels of sensation-seeking and lei-
sure activities than HET-males at age 17, which was less
pronounced at age 20. In contrast, SMY-females revealed
lower level of self-control than HET-females at the age of
17.

With multivariate regression analysis integrating
demographics and psychosocial variables, we could show
that higher levels of SU are associated with several char-
acteristics previously described, such as internalizing
symptoms or bullying victimization. These results are
particularly robust because the data was collected within
the same group in a long-term cohort with a high-quality
data assessment. Of note, the difference can only be par-
tially explained by psychosocial variables expected to be
related to sexual minority status.

However, not all differences can be explained with the
integration of these factors into the regression model,
as shown by the aOR. The examined groups still showed
several significant differences in SU. The prevalence

of SU of SMY-females is on the level of HET-males or
even exceeds this. After adjusting for demographic and
psychosocial factors, the odds remained significantly
higher for almost all substances. Hence, difference in SU
is established earlier and is more pronounced in SMY-
females at a young age.

After adjustment for demographics and psychosocial
variables, SMY-males show at age 17 significant lower
rates for tobacco and cannabis than HET-males. How-
ever, at age 20, they show significant higher levels for the
use of Ecstasy/MDMA and hallucinogens.

Many group comparisons in males were not significant.
It remains open whether differences are indeed not exist-
ing, or whether the statistical power was too low because
of the smaller N of the male SMY compared to the female
SMY group. Also, a ceiling effect is conceivable, given
that the difference between HET-male and SMY-male
becomes relatively smaller, even if the level of SU of these
groups are higher compared to females. This has been
shown internationally with differences in SU that were
larger among female groups than male groups [11]. Nev-
ertheless, it is surprising that SMY-males use less than
HET-males at the age of 17 but catch up this difference
within three years. Differences can be seen in SMY-
females compared to HET-females: even when numerous
variables are considered, significant differences remained
stable.
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The strength and direction of the change of asso-
ciation between SMY-status and SU by the inclusion of
demographic and psychosocial variables also provided
indications of their significance for the respective sub-
stance: For tobacco, for example, the integration of con-
founders leads to a reduction of the difference between
SMY and the HET comparison group. Remarkably,
for ecstasy/ MDMA the opposite phenomenon occurs,
where the integration of confounders increases the differ-
ence between SMY and HET (i.e. a greater effect is seen
with higher OR of SMY-male SU at age 20 when includ-
ing psychosocial and demographic factors in a multivari-
ate regression).

Already at a young age, experiences of belonging to a
sexual minority seem to be associated with more SU
possibly as a behavioral response to psychological and
social-environmental factors. Especially in the compari-
son between SMY-males and SMY-females, it becomes
clear how the examined psychosocial factors can explain
effects: SMY-males have a higher level of self-control
than HET-males at age 17. In contrast, at the age of 17,
SMY-females have a lower level of self-control than HET-
females. Therefore, self-control, which is also associated
to belonging to SMY, even though gender-specific, may
play an important role in explaining differences of SU.

SMY-females also have significantly higher exposure
to friends’ SU at age 17 compared to HET-females than
SMY-males compared to HET-males. With SMY-males,
exposure to friends’ SU increases within three years com-
pared to HET males (at age 17: OR=0.73, p=0.31; at age
20: 2.59, p=0.006).

Taken together, these results strengthen the impor-
tance of the investigated psychosocial variables for
explaining differences in SU between adolescents when
we consider the pronounced differences between SMY-
males and SMY-females. Moreover, the results also sug-
gest that not all findings can be explained by the analyzed
covariates.

Limitations

Our prospective-longitudinal cohort study has many
strengths, but also comes with some limitations. First,
the associations among SU and SMY are based on cor-
relational data, thus, direction of effects or causation can-
not be inferred. Second, it must be assumed that not all
people have reported their SMY status. Although there
are less than 1% that did not disclose sexual attraction,
it is possible that answers were given according to social
desirability. Both underreporting of exclusive same-
sex attraction and overreporting of sexual openness are
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conceivable and shown in self-reported sexual behaviors
and even under anonymous responding with evidence
that extreme under- or over-reporting is as common as
is found in other fields [27]. To distinguish from this are
individuals that do not consciously make a false state-
ment, but don't feel sexual attraction to the same gender
for any possible individual, cultural, or social reasons.
This could explain differences between men and women
in the proportion of SMY [29], but this is not necessar-
ily due to any bias. Third, self-reports underestimated the
prevalence of most substances by 30-60% compared to
hair tests [49]. How young people report SU and whether
the internalized view of parents/teachers or peers rather
cause under- or over-reporting, must be carefully consid-
ered when interpreting results. Fourth, the data only pro-
vides information on sexual attraction, but not on sexual
identity or sexual practices. Same-sex attraction might
overestimate the prevalence of LGB in youth, as same-
sex attraction does not necessarily go along with self-
identification as a member of the LGB community and
same-sex behavior [20]. Fifth, we assigned participants as
male or female using their sex assigned at birth. However,
participants were not asked as part of the questionnaire
whether they identify with this at the time of data col-
lection. Data did not allow any conclusions to be drawn
about gender minority youth (e.g., trans or non-binary
youth). Sixth, there are substances that are particularly
prevalent in the gay subculture [22, 39, 55] that were not
assessed in this survey, notably gamma-hydroxybutyric
acid/gamma-butyrolactone (GHB/GBL) and alkyl nitrites

(“poppers”).

Conclusions

This study highlights the importance of considering sexu-
ality- and sex-based differences in SU. Both SMY-males
and SMY-females are different from their gender major-
ity, especially associations among SMY-females and SU
even after adjusted for demographic and psychosocial
variables are significantly different.

Differences between HET and SMY are not only evi-
dent in the data regarding SU, but also regarding demo-
graphic and psychosocial factors. For example, our
analyses show that ISEI and parental migration back-
ground, but also various stressors such as bullying vic-
timization, are significantly associated with SMY status.
A study conducted with the same data showed that a
lower ISEI or a parental migration background were
associated with an decreased risk of SU [48]. However,
neither the differences in demographic nor psychosocial
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factors may explain all the variance found in our models
showing differences in SU. Thus, both demographic and
psychosocial effects may combine with specific socio-
cultural influences. Some studies have pointed out that
the sexualized use of substances among the gay men cul-
ture plays an important role [14, 22, 25]. Other studies
emphasize the importance of gender expression through
SU in young people [33, 50]. Further research is needed
here to gain a more nuanced understanding of the differ-
ent demographic, psychosocial and subcultural factors
that contribute to SU among SMY.

SU is an important and urgent area in public health
in which LGBT persons are disadvantaged compared
to the rest of the population in Switzerland [30]. It has
been shown that minority stressors and associated cop-
ing via SU contribute to SUD among some SMY [18].
Our findings underline the importance of incorporating
LGBT-sensitive as well as LGBT-specific perspectives in
research, policy, prevention, intervention, and treatment
[2, 10, 11, 28, 30, 53]. It must be considered that SU not
only has health consequences, but may have perceived
positive effects for the individual, especially in a subcul-
tural context. Therefore, it is important not to contribute
to perpetuations of stigma and social exclusion based on
substance use and sexual practices [45]. This is equally
true for belonging to a sexual minority. Belonging to a
sexual minority can also be a source of special resources
(e.g., resilience [23] and preventive factors [54]) concern-
ing SU and secondly, SU can also be an expression of a
certain attitude towards life and not a coping strategy,
e.g., openness to new experiences, especially sexual.

In this context, it is important to examine not only
health deficits but also health-promoting factors among
minorities (e.g., individual resilience, social networks). In
this study, for example, it appears that between the age of
17 and 20, internalizing symptoms among SMY decrease,
but reporting of bullying victimization remains the same.
This could be interpreted as an expression of resilience.
Further research is needed here. Any public health meas-
ures must promote these LGBTQ-specific, preventive
factors, to be effective. It is especially important to take
SMY seriously in their sexual identity at an early age,
which can be associated with certain patterns of SU [6].
In dialogue with the communities, the social function of
SU in younger years for SMY-females and in later adoles-
cence for SMY-males must be addressed.
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