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ABSTRACT

Objectives: To establish diagnostic prevalences for common mental disorders among students at higher education institutions
(HET's) in Sweden.

Methods: This was a cross-sectional study assessing diagnostic prevalences for 17,948 students at 30-day, 12-month and lifetime
timepoints, according to the Diagnostic and Statistical Manual, fifth edition (DSM-5). Sample participants at 15 HEI's answered
an online survey 2020-2023 within the World Mental Health International College Student (WMH-ICS) initiative. Diagnoses are
reported for Major Depressive Disorder (MDD), Generalized Anxiety Disorder (GAD), Panic Disorder (PD), Bipolar Disorder
(BD, any), Alcohol Use Disorder (AUD) and Substance Use Disorder (SUD). Multilevel logistic regression was used to estimate
odds ratios in relation to diagnoses of any mental disorder.

Results: Respondents (69.4% women, 25.5 mean age, range 18 to > 36) reported 25.2%, 39.3% and 44.5% prevalences for any
mental disorder at 30-day, 12-month and lifetime periods. Odds for any mental disorder were markedly higher for non-binary
students and those with non-heterosexual orientation; odds were also higher for students aged 20-29 years, women, hetero-
sexual individuals with same-sex attraction and post-pandemic respondents.

Conclusions: The findings augment existing concern over student mental health. Student mental health services should expand
menus for low-threshold treatment interventions, to promote flourishing and resilience.

1 | Introduction concern pre-pandemic estimates from 2019. Later figures from

the initial phase of the COVID-19 pandemic show that the

Globally, just under one billion people are estimated to be
prevalence of major depressive disorder jumped from 2471 to

suffering from mental disorders. The proportion of all-cause

years lived with disability (YLDs) that can be attributed to
mental disorders is close to 16%, and such disorders are now the
leading causes of YLDs (WHO 2022). The numbers cited

3153 cases per 100,000, with an increase for anxiety disorders
from 3825 to 4802 cases per 100,000 (Santomauro et al. 2021).
The high prevalence of mental disorders, their significant
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contribution to YLDs, and the increase in treatment needs seen
during the COVID-19 pandemic all highlight the urgency of
reducing the treatment gap (Alonso et al. 2018; Kazdin 2017).

For young people 15-29 years of age, the YLD figures attribut-
able to mental disorder are even higher than for adults overall,
reaching to over 25% for men and over 23% for women, in
comparison to nearly 16% overall (WHO 2022). Among young
adults, disorder prevalence increased more for younger people
than for older age groups during the COVID-19 pandemic,
increasing health inequities for younger people (Santomauro
et al. 2021). For this age group, grappling with issues of personal
identity and life choices characteristic of emerging adulthood,
the mental health challenges may be the greatest over the life
course (Arnett et al. 2014). In terms of daily occupations, young
adults may be divided into two groups—those who opt to enter
the job market, and those who opt for higher education. In a
comparison of young adults in and out of college around the
turn of the millennium, almost half in both groups were found
to fulfill criteria for at least one psychiatric disorder, but treat-
ment rates were low in both groups, and lower for alcohol use
disorders among the college students (Blanco et al. 2008). About
75% of students have shown reluctance to seek treatment, due to
wanting to resolve their problems on their own, a preference for
sharing their problems with friends and family, and stigma
(Ebert, Buntrock, et al. 2019). A recent study showed that non-
students’ barriers to treatment-seeking were more likely to be
cost-related than those for students (Cadigan et al. 2019).

Increasing the attractiveness and accessibility of mental health
treatment options for both students and young people in the job
market is vital to improving their chances of fulfilling their life
opportunities. A necessary prior first step is to systematically
identify the prevalence of mental disorders among them. Several
research initiatives focusing on students have been established
for this purpose, including the American College Health
Association-National College Health Assessment (ACHA-
NCHA) initiative (Lederer and Hoban 2022), the US-based
Healthy Minds study (Lipson et al. 2022), and the Norwegian
Students’ Health and Wellbeing Study (SHOT) (Sivertsen
et al. 2023). The globally oriented World Mental Health Inter-
national College Student (WMH-ICS) initiative focuses on uni-
versity and college students and includes 18 partner countries
engaged in yearly screening and follow-up surveys to investigate
the onset and persistence of common mental disorders. As part
of this initiative, the WMH-ICS initiative also develops and
evaluates digital mental health treatment interventions for the
disorders indicating the highest need, tailoring intervention
content and tone to the regional culture (Cuijpers et al. 2019).
The WMH-ICS survey focuses on self-rated common mental
disorder symptoms that generate diagnoses based on the fifth
edition of the Diagnostic and Statistical Manual for Mental
Disorders (DSM-5; American Psychiatric Association 2013);
prevalences of mental disorders among 13,984 students in eight
countries have been reported (Auerbach et al. 2018).

Current mental health trends among young people show high
prevalences in the most recently reported WHO data
(WHO 2022), and demonstrate even higher levels of mental
disorders in the student group (Auerbach et al. 2018). Swedish
participation in the WMH-ICS initiative has involved

introducing systematic, routine collection of data on mental
disorders for the first time among students in Sweden; it also
includes evaluation of transdiagnostic internet-based cognitive-
behavioral therapy (ICBT) for this group (Berman et al. 2024).
The purpose of this article is to report past-month, past-year and
lifetime diagnostic prevalences for mental disorders among
students in eight cross-sectional cohorts from 15 Swedish in-
stitutions of higher education, collected between 2020 and 2023.
We also estimate associations between student characteristics
and odds of diagnosis, including an assessment of any changes
in levels of mental disorders over time in relation to course of
the COVID-19 pandemic. From this regional lens, the findings
generate implications for treatment development, evaluation,
and implementation.

2 | Methods

Data were collected by inviting university students at 15 in-
stitutions of higher education in Sweden to respond to an online
cross-sectional survey on mental health, in eight cross-sectional
cohorts between 2020 and 2023. Seven of the eight cohorts
targeted only first-term students in educational programs. The
first cohort diverged in inclusion criteria and sampled two
universities, not restricting inclusion to first-term students.

2.1 | Participants

The criteria for survey participation included being a first-term
student registered in an educational program leading to a pro-
fessional degree (e.g., law, medicine, economics, engineering,
disciplines in the social sciences and humanities, etc.). A total of
179,976 students were deemed eligible by their institutions to
participate in the survey. Following removal of duplicates,
176,605 were invited to participate, of whom 24,030 (13%)
consented. Of these, 13,239 (55.1%) completed the entire survey,
and an additional 4709 (19.6%) completed at least the first two
sub-sections of the survey, providing sufficient baseline data for
imputation of remaining missing variables for calculation of
diagnostic algorithms. The remaining 6082 (25.3%) completed
too little of the survey for imputation and diagnostic evaluation.
A total of 17,948 students (74.7% of consenters) were thus
included in this study.

2.2 | Measures

The survey began with study information including an informed
consent query, followed by 11 survey sub-sections used by the
WMH-ICS consortium, and ending with questions unique to the
Swedish WMH-ICS surveys, not reported here. The WMH-ICS
survey is largely based on the Composite International Diag-
nostic Interview Screening Scales (CIDI-SC) (Kessler and
Ustiin 2004), and includes items with multiple response alter-
natives in the areas of demographic information, health, atten-
tion and concentration, emotional problems, alcohol and drugs,
self-harm including suicidal ideation and behaviors, experiences
of seeking treatment, childhood experiences, recent experiences
including everyday stress and severe stress, sexuality and self-
esteem. Ethnicity was not specifically queried, but proxy data
were collected in the form of participants’ and parental country
of birth, as is customary in Sweden. The analyses reported here
concern diagnostic outcomes, generated from WMH-ICS DSM-5
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diagnostic algorithms, at Past 30-day, Past 12-month and Life-
time periods for Major Depressive Disorder (MDD), Generalized
Anxiety Disorder (GAD), Panic Disorder (PD), Bipolar Disorder
(BD, any), Alcohol Use Disorder (excepting Lifetime), Substance
Use Disorder, and Any mental disorder. All variables of interest
were measured in each of the eight cross-sectional cohorts.
Diagnostic outcomes were calculated based on fulfilment of
diagnostic criteria reported in responses to survey items. These
criteria were coded in R according to algorithms formulated by
the WMH-ICS consortium. The only exception was calculation
of Alcohol Use Disorder (AUD) diagnoses, where we adopted
the algorithm used in Auerbach et al. (2018), defining AUD as
either a total score of at least eight or a score of four on the
Alcohol Use Disorder Identification Test (AUDIT) dependence
questions (items 4, 5 and 6) (Babor et al. 2001), corresponding to
mild and moderate to severe AUD according to the DSM-5
(American Psychiatric Association 2013).

2.3 | Procedures

Student contact information including name and e-mail
address, as well as students’ personal identity number, area of
study, faculty, department and educational program, was shared
by each participating university's unit for the national educa-
tional registry system. The survey was administered via the
Qualtrics platform, from which all e-mail invitations and up to
three automated reminders were sent. At the start of the survey,
students were provided with detailed information on the study
including contact information to the Principal Investigator (PI),
as well as a dedicated e-mail address for the study, monitored on
weekdays; all study information was available for immediate
downloading. Directly following the study information, partici-
pants were asked to provide their specific consent to survey
participation and, separately, to indicate whether they agreed to
linking of survey data with educational registry outcomes (the
Swedish Ladok system). Only participants who provided their
consent to survey participation received access to the survey
(regardless of consent to registry linkage). At the end of the
survey, participants were provided with a downloadable pdf-file
referring them, as needed, to national healthcare resources as
well as to student mental health services at each participating
university. The study was approved by the national Swedish
Ethical Review Authority; see specific permission dates and
numbers in ethics statement at the end of this article.

2.4 | Statistical Analysis

Primary analyses were conducted using multilevel logistic
regression with adaptive intercepts for cohort and university.
Prevalences were estimated using models without other cova-
riates and asssociations were estimated by models including
each student characteristic separately. Sexual orientation prev-
alences were reported according to the categories indicated in
Auerbach et al. (2018) to facilitate direct comparison; that is,
identification as heterosexual or LBGTQ+, with or without
same-sex attraction for the heterosexual group, and with or
without same-sex activity for the non-heterosexual group.

When estimating associations, reference categories were
selected based on one of three criteria: (1) reference groups used
in the analysis of WHO-WMH-ICS diagnostic categories in eight

countries (Auerbach et al. 2018); (2) selecting the group with the
most participants, for example for “work in parallel” and “hours
of study per week” variables; and (3) using the earliest timepoint
for the “Covid-19 periods” variable, constructed to represent
three pandemic phases: early (spring and fall 2020), persisting
(spring and fall 2021, and spring 2022), and post-pandemic (fall
2022, and spring and fall 2023). Missing data were imputed
using multiple imputation with chained equations (200 datasets
generated wusing 30 iterations each). See Supporting
Information S1 for details of the imputation procedure, as well
as Table S1 for a sensitivity analysis comparing diagnostic
prevalences in the total imputed sample with those in the
partially imputed sample as well as in an analysis of non-
imputed data.

Models were estimated using both maximum likelihood esti-
mation and Bayesian inference. The former created a basis for
null hypothesis testing with significance levels adjusted using
Bonferroni correction. The latter created a basis for estimating
the probability of any association and without dichotomization.
In the Bayesian analyses, main intercepts and coefficients for
covariates were given (half) Student's t priors (centered at 0,
with 3 degrees of freedom and a scale of 2.5). Adaptive in-
tercepts were given normal priors centered at 0 with a standard
normal hyperprior for the standard deviation parameter. The
medians of the posterior distributions were used as point esti-
mates, accompanied by 95% compatibility intervals (Col)
defined by the 2.5% and 97.5% percentiles of the posterior dis-
tributions. We also reported the probability of an association as
the proportion of the posterior distribution in the direction of
the mean. Further details are available in the pre-registered
analysis plan at https://doi.org/10.17605/0OSF.IO/3EQ7Y. R
Studio (version 2024.09.0 + 375) was used for maximum like-
lihood estimation with the lme4 package, and Stan version
2.30.1 was used for Bayesian inference. The STROBE statement
checklist protocol for this article is available in Supporting In-
formation S2.

3 | Results

Frequency-based and Bayesian inference analyses showed
similar patterns overall, both regarding calculations of diag-
nostic prevalences (Tables 1 and 2) and regarding associations
between participant characteristics and diagnoses, in terms of
odds ratios (Tables 3 and 4). Sample prevalences are shown for
each participant characteristic sub-group in Table 3. Partici-
pants’ mean age was 25-5 years (SD 7-9), with one out of six in
the 18-19-year age group, two-thirds in the 20-29 years group
and one out of five 30 years or older. Women were the majority,
men the minority, and 2% identified as “other” genders. Most
students had never been married or cohabited with a partner;
still, over one in four were married or cohabiting, and one in 20
was separated, divorced or widowed. Most students came from
universities sited in metropolitan areas. Most students were
born in Sweden, and two-thirds reported that both parents were
born in Sweden, one in 10 reported one parent born in Sweden,
while two out of 10 reported both parents as born abroad. One
in 20 identified as an international student, defined as a citizen
of another country who came to Sweden for their education.
Parental education was reported as high (university graduate up
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https://doi.org/10.17605/OSF.IO/3EQ7Y

TABLE 1 | Diagnostic prevalences for mental disorders among university students in Sweden 2020-23 (N = 17,948).

Diagnostic prevalence, % [95% CI] 30 days 12 months Lifetime
Major depressive disorder 14-3 [13-6-14-9] 23-0 [22:3-23-7] 34-1 [33-3-34-9]
Generalized anxiety disorder 8-7 [8-3-9-2 15-0 [14-4-15-5] 20-8 [20-2-21-5]

Panic disorder

Bipolar disorder, any
Alcohol use disorder
Substance use disorder

Any mental disorder

4.3 [3:7-4.9
0-6 [0-4-0-8
7-4 [6-6-8-2
0-8 [0-7-0-9
25-2 [24-2-26-1]

8-0 [7-2-8-9] 10-7 [9-8-11-6]

1-2 [ 0-9-1-4] 1-6 [1-3-1-9]
15-0 [14-2-15-8] —

1-8 [1-6-20] 5.2 [4-9-5-6]

393 [38-3-40-3] 44.5 [43-6-45-3]

TABLE 2 | Diagnostic prevalences for mental disorders among university students in Sweden 2020-23 (N = 17,948), estimated using multilevel

logistic regression with Bayesian inference.

Diagnostic
prevalence (%)

30 days (posterior median,
95% ColI)*

12 months (posterior median,

Lifetime (posterior median,

95% Col)® 95% Col)*

Major depressive 13-9 [12-2; 15-6]

disorder

Generalized anxiety 8-8 [7-5; 10-3]
disorder

Panic disorder 4.0 [2-2; 7-1]
Bipolar disorder, any 0-6 [0-4; 1-0]
Alcohol use disorder 6-7 [5-0; 8-7]
Substance use disorder 0-8 [0-6; 1-0]

Any mental disorder 24-5 [20-7; 28-6]

22:7 [19-6; 26-2] 34-2 [31-8; 36-6]

15-1 [12-7; 17-9] 21-3 [19-2; 23-7]

7.4 [4-3; 12-7] 10-2 [6-3; 16-3]
1.2 [0-8; 1.7] 1.7 [1-2; 2-2]
13-8 [11-4; 16-3] _
1.8 [1-4; 2-1] 5.2 [4-5; 6:0]

38-7 [33-6; 44-0] 45.0 [41-2; 48-8]

*Median of the posterior probability distribution of the main intercept of the multilevel regression model converted to proportion (i.e., prevalence) with 95% Col defined

by the 2-5% and 97-5% percentiles of the posterior distributions.

to and including a doctoral degree) for nearly two-thirds of the
sample.

Diagnostic prevalences for specific disorders and, overall, for
any mental disorder, are shown in Tables 1 and 2. Regarding
any mental disorder, one out of four respondents fulfilled
criteria for any 30d diagnosis, two out of five fulfilled criteria for
any 12m diagnosis and almost half fulfilled criteria for any LT
diagnosis. Diagnostic prevalences for specific diagnoses were
lowest for 30d diagnoses, somewhat higher for 12m diagnoses,
and highest for LT diagnoses. The order of prevalences was
MDD, GAD and AUD, pertaining to the most common mental
disorders, followed by PD, SUD and BD, all less common dis-
orders, at all time periods. An exception was that GAD and
AUD shared second place for past 12m diagnoses. We also
calculated co-morbidity by number of diagnoses per participant,
finding that it was relatively low for 30d diagnoses, higher for
12m and highest for LT diagnoses. The proportion of the total
sample with only one diagnosis (i.e., no comorbidity) ranged
between 15% and 25%. Co-morbidity prevalences ranged be-
tween 5% and 15% for two diagnoses across time periods, 2%-5%
for three diagnoses, and under 1% for four diagnoses; see Sup-
porting Information S1: Table S2.

Associations between participant characteristics are presented
in terms of odds ratios in Tables 3 and 4. Students in their
twenties (20-29 years) had higher odds than 18-19-year-olds of
reporting data that led to diagnosis of any mental disorder at
30d, 12m, and LT, with odds increasing at each timepoint.

Respondents 30 years or older had lower odds than 18-19-year-
olds of reporting any 30d, 12m disorder, and higher odds of
reporting LT mental disorder. Women had higher odds than
men of reporting any mental disorder at 30d and 12m, and LT.
Respondents with “other” gender identification had even higher
odds of reporting any mental disorder at 30d, with markedly
higher odds at 12m and LT. Participants who were married or
cohabiting had lower odds than those never married of report-
ing mental disorder at 30d and 12m. In contrast, separated,
divorced or widowed respondents had higher odds than those
never married of reporting any LT mental disorder.

Respondents identifying as heterosexual with some same-sex
attraction had higher odds of reporting any mental disorder at
30d, 12m and LT compared to heterosexual identifiers without
same-sex attraction (the reference group). Respondents identi-
fying as non-heterosexual without same-sex activity had higher
odds of reporting any 30d, 12m or LT mental disorder compared
to the reference group. In addition, non-heterosexual identifiers
with same-sex activity had higher odds of reporting any 30d
disorder, and markedly higher odds of reporting 12m and LT
mental disorder, all in comparison to the reference group.

Respondents with part-time studies had lower odds than full-
time students of reporting any 12m mental disorder. Re-
spondents who spent 20 h or less per week on their studies had
higher odds than those studying 21-40 hours a week of
reporting any 30d and 12m mental disorders. Respondents
reporting birth outside Sweden had lower odds than
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TABLE 3 | Odds ratios of diagnosis for any mental disorders associated with university student characteristics in Sweden 2020-23 (N = 17,948).

Sociodemographic 30 days OR 12 months OR Lifetime OR
characteristics N % [95% CI] p [95% CI] p [95% CI] p
Age (M = 25-5,SD = 7-9)
18-19 years n=2757 154% (ref) (ref) (ref)
20-29 years n=11,353 633%  1.26 [1-13-1-41] 1-39 [1-26-1-54] 1-51 [1-37-1-66]
< 0-0001* < 0-0001* < 0-0001*
30 years or older n=3839 214%  0-69 [0-60-0-80] 0-70 [0-62-0-80] 1-27 [1-13-1-42]
< 0-0001* < 0-0001* < 0-0001*
Gender identity
Men n=>5133 286% (Ref) (Ref) (Ref)
Women n=12,457 694%  1-24 [1-13-1-37] 1-27 [1-17-1-38] 1-76 [1-64-1-90]
< 0-0001* < 0-0001* < 0-0001*
Other n=2358 2:0% 1-94 [1-50-2-52] 271 [2-11-3-47] 3-38 [2-64-4-32]
< 0-0001* < 0-0001* < 0-0001*
Marital status
Never married or cohabited n = 11,905 66-3% (Ref) (Ref) (Ref)
Married or cohabiting n=>5158 287%  0-66 [0-60-0-73] 0-68 [0-63-0-75] 1-04 [0-97-1-13] 0-28
< 0-0001* < 0-0001*
Separated, divorced, or widowed n=2885 49% 1-01[0-84-1-21] 0-94 0-98 [0-83-1-16] 0-79 1-33 [1-13-1-57]
0-0006%
Sexual orientation
Heterosexual: no same- sex n=9299 51-8% (Ref) (Ref) (Ref)
attraction
Heterosexual: Some same-sex n=3509 19-5% 1-30 [1-17-1-46] 1-46 [1-32-1-61] 1-44 [1-31-1-58]
attraction < 0-0001* < 0-0001* < 0-0001*
Nonheterosexual: Without same- n = 3684 20-5% 1-66 [1-49-1-86] 1-89 [1-71-2-09] 2-10 [1-91-2-31]
sex < 0-0001* < 0-0001* < 0-0001*
Activity
Nonheterosexual: With same-sex n = 1457 8:1% 1-91 [1-66-2-20] 2-38 [2-06-2-74] 2-59 [2-26-2-97]
activity < 0-0001* < 0-0001* < 0-0001*
Full-time studies
Yes n = 16,781 93-5% (Ref) (Ref) (Ref)
No n=1167 65% 0-81[0-67-0-98] 0-03 0-73 [0-62-0-86] 0-96 [0-82-1-12] 0-57
0-0001*
Work in parallel
No n = 11,773 65-6% (Ref) (Ref) (Ref)
Yes n = 6175 0-87 [0-78-0-96] 0-007  0-90 0-81-0-99] 0-03 0-98 0-90-1-07] 0-63

Hours of study per week

20 h or less n=>5657 31-5% 1-33 [1-20-1-48]

< 0-0001*
21-40 h n=928 51-7% (Ref)
41 h or more n = 3008 16-8% 0-93 [0-82-1-06] 0-27

University site®

Metropolitan city n = 12,026 67-0% (Ref)

1-25 [1-14-1-37]
< 0-0001°

(Ref)
0-90 [0-80-1-01] 0-08

(Ref)

1-12 [1-03-1-22] 0-007

(Ref)
1-00 [0-90-1-11] 0-98

(Ref)

Non-metropolitan city n = 5922 33-0% 0-98 [0-89-1-07] 0-64 0-97 [0-87-1-09] 0-65  1-04 [0-93-1-17] 0-45
(Continues)
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TABLE 3 | (Continued)

Sociodemographic 30 days OR 12 months OR Lifetime OR
characteristics N % [95% CI] p [95% CI] p [95% CI] p
Respondent's country of birth
Sweden n = 14,683 81-8% (Ref) (Ref) (Ref)
Other n=3265 182% 0-87 [0-77-0-98] 0-02 0-73 [0-65-0-81] 0-72 [0-66-0-80]
< 0-0001* < 0-0001*
International student
No n=16,817 93-7% (Ref) (Ref) (Ref)
Yes® n=1131 63% 0-89 [0-75-1-05] 0-83 [0-71-0-96] 0-01 0-73 [0-63-0-84]
< 0-0001* < 0-0001*
Parental country of birth
Both parents born in Sweden n = 12,065 67-2% (Ref) (Ref) (Ref)
Both parents born in another n =3935 21-9% 0-99 [0-88-1-10] 0-80 0-79 [0-71-0-87] 0-83 [0-75-0-91]
country < 0-0001* < 0-0001*

One parent born in another
country

Parental education®
High n = 10,639 59-3%
Middle

Low n=971 54%
Covid-19 periods®

Early n = 5552 30-9%

Persisting

Post-pandemic n = 7067 39-4%

n=1948 10-9% 1-10 [0-96-1-27] 0-18

n=6338 353% 1.07[0-98-1-17] 0-11

0-99 [0-82-1-18] 0-88

n=5329 297% 1.08 [0-92-1-26] 0-35
1-50 [1-31-1-72]
< 0-0001*

0-99 [0-87-1-12] 0-85  1-09 [0-96-1-22] 0-18

(Ref) (Ref) (Ref)
1-03 [0-95-1-11] 0-52 1-15 [1-07-1-24]
0-0002*

0-81 [0-68-0-96] 0-01  1-03 [0-88-1-20] 0-75

(Ref) (Ref) (Ref)
1.05 [0-93-1-18] 0-03  1-13 [1-01-1-26] 0-03

1-54 [1-37-1-73] 1-32 [1-19-1-47]
< 0-0001% < 0-0001*

Abbreviation: OR=0dds ratio.
“Significant p-values following Bonferroni correction at the 0-0008 level.
®Metropolitan city = city with more than 200,000 inhabitants.

Parental education categories: Low = none, elementary school, or don't know; Middle = secondary school, or some post-secondary education; High = university

graduate, or doctoral degree.

“Early = spring and autumn 2020; Persisting = spring and autumn 2021 and spring 2022; post-pandemic = autumn 2022 and spring and autumn 2023.
YInternational students’ country of birth and parental country of birth were included in the overall descriptive statistics.

respondents born in Sweden of reporting any mental disorder at
12m and LT timepoints. Respondents who identified as inter-
national students also had lower odds than domestic students of
reporting 30d and LT mental disorders. Respondents whose
parents were both born outside Sweden also had lower odds of
reporting any 12m or LT mental disorder. Respondents whose
parents had a middle level of education had lower odds than
those with highly educated parents of reporting LT mental
disorders of any kind. Finally, respondents in the post-pandemic
phase had higher odds than respondents early in the pandemic
of reporting any mental disorder at the 30d, 12m and LT
timepoints.

4 | Discussion

This study reports mental disorder diagnoses among students in
higher education in Sweden based on cross-sectional mental
health data collected systematically in a large-scale collaborative
venture with 15 universities and colleges in Sweden over a four-
year period. Mental health findings in the form of diagnostic
prevalences have not previously been reported for students in

Sweden and our findings confirm and, indeed, increase existing
concern over student mental health in the country.

Over two-thirds of the respondents in the current study were
women, in line with the overrepresentation of women among
students in Swedish higher education. The average respondent
age was 25, with five out of six older than 20, higher in com-
parison to other countries (Supporting Information S1: Table
S3). The higher age may result from the intentionally flexible
and tuition-free design of public higher education in Sweden,
which allows for individually divergent paths of study and ac-
commodates students who enter their studies some years after
completing secondary school, also allowing for extended study
breaks.

Levels of mental disorders among students in Sweden were
high, corresponding to the general picture in a variety of
different countries, regardless of high student age and the
unique higher education policies in Sweden that allow for some
individual study flexibility. We found prevalences of 39-3% for
12-month diagnoses and 44-5% for lifetime diagnoses. Prior
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TABLE 4 |

estimated using multilevel logistic regression with Bayesian inference.

Odds ratios of diagnosis for any mental disorders associated with university student characteristics in Sweden 2020-23 (N = 17,948),

Sociodemographic characteristics 30 days 12 months Lifetime
Est. Prob. Est. Prob. Est. Prob.

Age

18-19 years (Ref) (Ref) (Ref)

20-29 years 1-26 (1-13; 1-41) > 99-9% 1-39 (1-26; 1-54) > 99-9% 1-51 (1-37; 1-66) > 99-9%

30 years or older 0-69 (0-60; 0-80) > 99-9% 0-70 (0-62; 0-80) > 99-9% 1.27 (1-13; 1-42) > 99-9%
Gender

Man (Ref) (Ref) (Ref)

Woman 1.24 (1-13; 1-:37) > 99:9% 1.27 (1-17; 1-38) > 99-9% 1-76 (1-64; 1-90) > 99-9%

Other 1-94 (1-49; 2:51) > 99:9% 270 (2-11; 3-47) > 99-9% 3-37 (2-65; 4-33) > 99-9%
Marital status

Never married or cohabited (Ref) (Ref) (Ref)

Married or cohabiting 0-66 (0-60; 0-74) > 99-9% 0-68 (0-63; 0-75) > 99-9% 1-04 (0-97;1-13) 86-1%

Separated, divorced, or widowed 1-01 (0-84; 1-20) 52-9% 0-98 (0-83; 1-16) 60-5% 1-33 (1-13; 1-57) > 99-9%
Sexual orientation

Heterosexual: no same-sex attraction (Ref) (Ref) (Ref)

Heterosexual: Some same-sex attraction 1-30 (1-17; 1-46) > 99-9% 1-46 (1-32; 1-61) > 99-9% 1-44 (1-31; 1-58) > 99-9%

Nonheterosexual: Without same-sex activity 1-66 (1-49; 1-86) > 99-9% 1-89 (1-71; 2-09) > 99-9% 2-10 (1-92; 2-:31) > 99-9%

Nonheterosexual: With same-sex activity 191 (1-65; 2:19) > 99-9% 2-38 (2-06; 2:74) > 99-9% 2-59 (2-27; 2:98) > 99-9%
Full-time studies

Yes (Ref) (Ref) (Ref)

No 0-82 (0-67; 0-97) 98-8% 0-73 (0-61; 0-85) > 99-9% 0-96 (0-82; 1-12) 71-5%
Work in parallel

No (Ref) (Ref) (Ref)

Yes 0-87 (0-79; 0-96) 99-6% 0-90 (0-82; 0-99) 98-5%  0-98 (0-90; 1-07) 67-9%
Hours of study per week

20 h or less 1-34 (1-21; 1-48) > 99-9% 1-25 (1-14; 1-37) > 99-9% 1-13 (1-03; 1-23) 99-6%

21-40 h (Ref) (Ref) (Ref)

41 h or more 0-93 (0-82; 1:06) 86-1% 0-90 (0-80; 1-01) 95-8% 1-00 (0-90; 1-11)  50-2%
University site

Metropolitan city (Ref) (Ref) (Ref)

Non-metropolitan city 0-98 (0-87; 1-10) 66:6% 0-97 (0-85; 1-13) 66-7% 1-04 (0-91; 1-20) 74-5%
Respondent's country of birth

Sweden (Ref) (Ref) (Ref)

Other 0-87 (0-77; 0-98)  99-1% 0-73 (0-65; 0-81) > 99-9% 0-72 (0-66; 0-80) > 99-9%
International student

No (Ref) (Ref) (Ref)

Yes 0-89 (0-75; 1-04)  92:6% 0-83 (0-71; 0-96) 99-5%  0-73 (0-63; 0-84) > 99-9%
Parental country of birth

Both parents born in Sweden (Ref) (Ref) (Ref)

Both parents born in another country 0-99 (0-88; 1-11) 60-1% 0-79 (0-71; 0-87) > 99-9% 0-83 (0-75; 0-91) > 99-9%

One parent born in another country 1-10 (0-96; 1-27) 91-1% 0-99 (0-87; 1-12) 57-7% 1-09 (0-96; 1-22) 91-2%
Parental education

High (Ref) (Ref) (Ref)

(Continues)
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TABLE 4 | (Continued)

Sociodemographic characteristics 30 days 12 months Lifetime
Est. Prob. Est. Prob. Est. Prob.
Middle 1-08 (0-99; 1-18) 94-7% 1-03 (0-95; 1-11) 73-8% 1-15 (1-07; 1-24) > 99-9%
Low 0-99 (0-82; 1-18) 56-0% 0-81 (0-69; 0-96) 99-4% 1-03 (0-88; 1-20) 62-4%
Covid-19 period
Early (Ref) (Ref) (Ref)
Persisting 1-05 (0-75; 1-37)  65-3%  1-04 (0-78; 1-35) 64-7% 1-12 (0-88; 1-39) 87-7%
Post-pandemic 1-49 (1-10; 1-20) 98-9% 1-53 (1-15; 1-20) 99-3% 1-34 (1-08; 1-70)  99-0%

Note: Est.: Median of the posterior distribution of the odds ratio associated with the characteristic and 95% Col defined by the 2-5% and 97-5% percentiles of the posterior
distribution. Prob.: The proportion of the posterior distribution in the direction of the mean, that is, the probability of any association.

research showed that corresponding prevalences were only
somewhat lower at 31-4% and 35-3%, respectively, in the multi-
country WMH-ICS analysis conducted by Auerbach
et al. (2018), 31-5% and 38-5% respectively in South Africa
(Bantjes et al. 2019), 34-9% for 12-month diagnoses in Belgium
(Bruffaerts et al. 2018), 35-7% and 41-3% for respective 12-month
and lifetime diagnoses in Spain (Ballester et al. 2020), 38-4% and
42-2% (for only MDD) in Chile (Crockett et al. 2024), and 47-5%
and 53-2% respectively in Northern Ireland (Mclafferty
et al. 2017). In Norway, where the system of higher education
with its tuition-free attendance appears to offer flexibility like
that in Sweden, all students in the country were invited to
respond to a survey with content similar to the WMH-ICS
questionnaire. Among over 10,000 participants with a mean
age similar to Swedish students, reported by gender, past 30-day
prevalences of any mental disorder in Norway were higher than
in Sweden, at 39-7% among women and 25-7% in men, with
57-3% and 42-5% 12-month prevalences among women and
men, respectively, and 67-3% and 53-6% lifetime prevalences for
women and men, all termed “alarming” by the authors
(Sivertsen et al. 2023). In sum, findings in Sweden showed
somewhat higher prevalences than in South Africa, Belgium,
and Spain, and possibly Chile. Our prevalences were closer to,
although slightly lower, than those in Northern Ireland and
Norway, possibly suggesting higher mental disorder prevalences
in Northern Europe. Supporting Information S1: Table S3 shows
a country-based overview of sample age and gender distribu-
tions as well as diagnostic prevalences.

Demographic characteristics associated with lower odds for any
recent mental disorder were found for students 30 years or older
as compared to 18-19 year olds, while 20-29-year-olds had
higher odds than the youngest group of students; this finding
corresponds approximately with earlier research identifying
higher odds of mental disorder in emerging adults in the span of
approximately 18-29 years, compared to older adults (Arnett
et al. 2014). The gender gap in mental health, consistently
showing that women report worse mental health than men,
begins in adolescence (Campbell et al. 2021). Our findings align
well with this gap given the finding of higher odds for any
mental disorder among women at all diagnostic timepoints,
suggesting the need to undertake further efforts for minimiza-
tion of the gender gap.

Turning to possible pandemic effects during our data collection
period, we found no evidence for increased odds of mental

disorder among individuals in the persisting pandemic phase,
compared to the early pandemic period, a finding that appears
to correspond to studies that identified a waning effect in mental
distress as the pandemic progressed (e.g., Andersson et al. 2024),
after initial increases in mental disorder (Berman et al. 2022).
We were not able to measure increases in the initial pandemic
phase given that our data collection began in the spring of 2020,
coinciding with the start of the pandemic. However, separate
pandemic research in Sweden among students showed initial
negative effects on mental health and academic self-efficacy, but
also a decline during the persisting phase of the pandemic,
when voluntary recommendation compliance with restrictions
continued to be high (Andersson et al. 2024).

Regarding the post-pandemic phase, the current study showed
consistently higher odds of any mental disorder for all diag-
nostic timepoints during this period. The lifetime diagnostic
association with a higher odds of post-pandemic mental distress
suggests that having a history of some kind of mental disorder
may have been associated with a recurrence or persistence
phenomenon, where those with past mental distress adjusted to
the pandemic conditions in the middle (persisting) phase
without harm but increased their distress once societal routines
regarding social contact returned to pre-pandemic conditions.
Our finding of higher odds for 30-day and 12-month mental
disorder in the post-pandemic phase suggests difficulties in re-
adjusting to a “return to normal”, analogous to findings in a
small longitudinal US study comparing findings to 1991 norms
(Nails et al. 2023). A significant additional factor that may well
have contributed to lower post-pandemic mental health is the
pandemic-related decline in physical activity among adults
20-35 years old (Wunsch et al. 2022).

We found markedly higher odds for any mental disorder in
individuals identifying in some way as LGBTQIA+, including
those who gender-identified as non-binary as well as for stu-
dents with non-heterosexual sexual orientation whether or not
they reported same-sex activity, and for students with hetero-
sexual orientation and same-sex attraction. It is known that
non-binary gender identity is associated with a higher risk of
mental disorder than for cisgender, for example by an effect size
of d = 0-48 in meta-analysis of individuals 11-25 years old
(Klinger et al. 2024). LGBTQ+ sexual orientation is also asso-
ciated with a higher risk of mental disorder than heterosexual
orientation, where a meta-analysis has shown 32-2% lifetime
MDD prevalence, compared to 4-7% in the global general
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population (Cai et al. 2024). A WMH-ICS study from Mexico on
students with bisexual identity from a 2016-2017 cohort showed
an odds ratio of 2-2 for past 12-month MDD compared to stu-
dents with heterosexual identity without same-sex attraction
(Renteria et al. 2021). This aligns with our odds ratio of 2-4 for
any past 12-month mental disorder for non-heterosexual in-
dividuals with same-sex activity, likewise in comparison with
heterosexual identifiers without same-sex attraction. Notably
however, our odds ratio concerns any mental disorder, an
overriding category that includes MDD, so the odds ratio for an
MDD diagnosis in our sample would be lower, possibly due to a
higher rate of LGBTQ+ acceptance in Sweden (9-2) as
compared to Mexico (6-5) (Flores 2021). Although we did not
evaluate concordance of activity among heterosexual partici-
pants, we do note that the higher odds ratio for mental disorder
among heterosexual students in Sweden with attraction
discordance (i.e., same-sex attraction) can be a factor signaling
mild to moderate mental distress, both recent and lifetime.

4.1 | Clinical Significance

In this first diagnostic study among students in higher education
in Sweden, we found prevalences of mental disorder diagnoses
at 25-2% for the past 30 days, and considerably higher for the
past 12 months at 39-3%. Prior large-scale research on student
mental health in Sweden is sparse, but the Swedish Public
Health Agency analyzed a national sample of students within
the 2014-2016 National Health Survey, identifying symptom-
based low wellbeing for 25% of students 16-29 years old,
compared to 16% of individuals in the same age group who were
in the labor market (Swedish Public Health Agency 2018);
women were overrepresented among those experiencing low
wellbeing. These decade-old findings concord with our
diagnosis-based findings, although the lower level of diagnoses
in symptom-based data would suggest that the rates of mental
disorder have since increased among students. This suggests an
urgency for continued measurement of student mental health.

The disorders most diagnosed in our study at all timepoints
were MDD and GAD, suggesting that student mental health
services (SMHS's) need to be equipped to treat mild to moderate
MDD and GAD. AUD, figuring among common disorders for
the past 30 days and past 12 months, also needs to be addressed
by SMHS's through brief intervention for identified help-
seekers, as well as through consistently maintained prevention
measures. The evidence base for effective digital treatment of
depression and anxiety, as well as panic disorder is now robust
(Hedman-Lagerlof et al. 2023) and such low-threshold in-
terventions should not be withheld from students in the uni-
versity context. It is less obvious that the less common disorder
of BD, requiring more highly specialized treatment provider
competence, can and should be addressed within SMHS
(Brown 2018; Cage et al. 2021; Priestley et al. 2022); this is
particularly relevant in Sweden, where the legislatively dictated
focus of SMHS interventions is prevention rather than special-
ized treatment. Although SUD pertains to the less common
disorders in terms of prevalence in our study, brief intervention
and prevention efforts should be included in AUD initiatives.
Increasing treatment access for students should improve mental
health outcomes, increase the probability of degree completion

and reduce health-related inequities, particularly in more
vulnerable sub-groups.

For SMHS's to optimize knowledge about who they reach and
systematize counseling outcomes, shared systematic national
SMHS data collection would provide a basis for formulating
support and intervention strategies adapted to ongoing changes
in student needs, as exemplified in a study covering four UK
SMHS's (Broglia et al. 2023). The recent publication of WHO
guidelines for the implementation of psychological in-
terventions (WHO 2024) indicates the high priority of widening
access to and uptake of psychological interventions in order to
improve global mental health. This call is highly relevant for the
SMHS mandate in Sweden to prevent mental disorder (at pri-
mary, secondary levels, and at some HEI's, even at tertiary
levels). Expanded access to digital mental health interventions
would be a low-threshold means of approaching fulfillment of
this mandate.

4.2 | Strengths and Limitations

A major strength of this study is that it was the first large scale
systematic data collection on common DSM-5 mental disorder
diagnoses among students in Sweden, focusing on the past
30 days, past 12 months and lifetime periods. Limitations
included the response rate of 13% to the overall invited cohort
(range 9-2-24-1% over the eight sub-cohorts in our sample), a
rate similar to the Healthy Minds study, which reported
response rates of 13%-27% among US students surveyed 2013-
2021 (Lipson et al. 2022). We argue that the over-
representation of women corresponds approximately to the
pattern of gender-based recruitment to higher education in
Sweden, and that the mean age is typical of students' life tra-
jectory in the young adult years in Sweden. An unanswered
question is whether our sample might contain a bias toward
respondents with higher or lower levels of mental health,
skewing our findings in a pessimistic or optimistic direction. To
assess the question of representativity in our imputed data, we
conducted a sensitivity analysis comparing diagnostic preva-
lences in the total imputed sample with those in the partially
imputed sample as well as an analysis of non-imputed data, and
found no clear pattern suggesting higher or lower mental health
rates in the non-imputed data compared to the imputed data set
(see Supporting Information S1: Table S1). Given the similarity
of our diagnostic prevalences with those in other countries, we
conclude that student mental health is disordered for a sizable
proportion of student bodies, in Sweden and elsewhere, and
could be comprehensively addressed through strategic measures
to reduce the treatment gap.

4.3 | Conclusion and a Call to Action

The globally high level of mental disorders among young adults
in higher education requires a concerted response to provide
effective help that is personally amenable to the diverse in-
dividuals who make up student bodies worldwide. University
leadership and mental health services in Sweden have excellent
prospects for offering low-threshold primary, secondary as well
as tertiary prevention. A perspective focused on promoting
flourishing and resilience could appeal more to students and
their mentors than a “crisis narrative” (Bantjes et al. 2023), thus
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dedramatizing the existence of mental health issues that are part
of emerging adulthood and that could be eased by appropriate
support at the right moment. Secondary prevention programs
with self-tailored menus could be offered to members of sub-
groups with higher odds of mental disorders. Low-threshold
tailored and personalized tertiary prevention could efficiently
reach students who respond to the type of survey used within
the WMH-ICS consortium. Prior WMH-ICS research has shown
that recent MDD is associated with prior suicidal behaviors,
prior traumatic experiences, recent dissolution of romantic re-
lationships, challenging arguments with significant others, and
students who experienced recent particularly stressful life
events (Ebert, Buntrock, et al. 2019), suggesting high value for
continuing to utilize this comprehensive survey in the student

group.

From a Northern European regional perspective, efforts at all
three prevention levels could be delivered at local SMHS's and,
for example, be complemented by a specialized national unit for
prevention of mental health distress among students, anchored
in digital interventions, and resourced to offer human guidance
via telephone calls as needed. Recent UK-based research has
indicated that both student and staff prefer an “inclusive and
holistic approach...[with] wellbeing...embedded and signposted
across the university” (Cage et al. 2021, 1083). For SMHS's to
respond to identified needs, several types of support should be
available, including self-care, informal support via friends or
university student organizations, structured support via a peer or
buddy support system, study support as well as wellbeing sup-
port through counseling and digital mental health treatment
and, additionally, smooth liaison with external specialist
healthcare for less common mental disorders (Brown 2018). Our
ongoing randomized controlled trial on tailored and personal-
ized ICBT, targeting depression and anxiety in participants from
the 15 universities included in this study (Berman et al. 2024), is
one step in this direction.

In sum, all support efforts need to effectively address student
distress, including attention to students with functional dis-
abilities. Such new initiatives would naturally include estab-
lished partnerships with external specialist healthcare providers
to ensure optimal and swift response to acute mental distress
outside the SMHS remit. Such new prevention and liaison ef-
forts would require additional earmarked resources so SMHS's
in Sweden, and elsewhere, could increase their menus for low-
threshold measures at all three prevention tiers, and efficiently
secure need-based referral to external treatment, to promote
flourishing and resilience among all students.
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