1) Check for updates

Scandinavian Journal of Public Health, 2021; 49: 741-749

ORIGINAL ARTICLE

Depression, anxiety and stress among Swedish university
students before and during six months of the
COVID-19 pandemic: A cohort study

FRED JOHANSSON!"2(2), PIERRE COTE?, SHEILAH HOGG-JOHNSON?34,
ANN RUDMAN?>S, LENA W. HOLM?, MARGRETH GROTLE"8, IRENE JENSEN?,
TOBIAS SUNDBERG!?, KLARA EDLUND!? & EVA SKILLGATE!?

! Musculoskeletal & Sports Injury Epidemiology Center, Department of Health Promotion Science, Sophiahemmet
University, Sweden, 2Unit of Intervention and Implementation Research for Worker Health, Karolinska Institutet,
Sweden, 3Faculry of Health Sciences and Centre for Disability Prevention and Rehabilitation, Ontario Tech University,
Canada, *Canadian Memorial Chiropractic College, Dalla Lana School of Public Health, University of Toronto, Canada,
SDepartment of Clinical Neuroscience, Karolinska Institutet, Sweden, °School of Education, Health and Social Studies,
Dalarna University, Sweden, "Department of Physiotherapy, Faculty of Health Sciences, Oslo Metropolitan University,
Department of Physiotherapy, Norway, and $Research and Communication Unit for Musculoskeletal Disorders (FORMI),
Oslo University Hospital, Norway

Abstract

Aims: The COVID-19 pandemic has had a profound effect on societies and citizens worldwide, raising concerns about
potential mental health impacts. We aimed to describe trajectories of depression, anxiety and stress symptoms during the
COVID-19 outbreak compared to before the outbreak, and to determine if trajectories were modified by pre-pandemic
loneliness, poor sleep quality and mental health problems. Methods: We conducted a cohort study with 1836 Swedish
university students entering the study before 13 March 2020, the onset of the pandemic, with follow-ups within three
(FU1) and six months (FU2) of the outbreak. Generalized Estimating Equations were used to estimate mean differences
in symptom levels over time-periods, and to estimate potential effect modifications. Results: We found small differences in
mean levels of the depression, anxiety and stress scale (DASS-21) over time. Compared to before the pandemic, depression
increased by 0.25 points of 21 (95% CI: 0.04 to 0.45) at FU1 and decreased by 0.75/21 (95% CI:—0.97 to —0.53) at FU2.
Anxiety decreased from baseline to FU1 by 0.09/21 (95% CI: —0.24 to 0.07) and by 0.77/21 (95% CI: —0.93 to —0.61)
to FU2. Stress decreased from baseline to FU1 by 0.30/21 (95% CI: —0.52 to —0.09) and by 1.32/21 (95% CI: —1.55 to
—1.09) to FU2. Students with pre-pandemic loneliness, poor sleep quality or pre-pandemic mental health problems did not
have worse trajectories of mean mental health symptoms. Conclusions: Symptom levels were relatively stable during
the first three months of the pandemic, while there was a slight decrease during the summer months, probably
due to seasonality effects.
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Background concern about the detrimental effects the pandemic

might have on mental health and urgently called for
The COVID-19 pandemic has had a profound research to evaluate its impact on mental health.
impact globally on societies and the daily lives of citi- Elevated mental health problems among university
zens. In a call for action, Holmes et al. [1] raised students have been well documented prior to the
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COVID-19 pandemic [2, 3]; therefore, it is of utmost
importance to investigate the impact of the pandemic
on mental health among this already vulnerable
population.

A ‘living’ systematic review of the literature found
that most studies reported small to negligible wors-
ening of mental health symptoms during the pan-
demic [4]. However, data from a large UK cohort
study suggest that levels of depression and anxiety
decreased in the first few months of the lock-down
[5]. For university students, some studies report
increasing depression and anxiety during COVID-19
[6, 7], while some reported slight decreases [8].

The impact of physical distancing and loneliness
on mental health during the COVID-19 pandemic
has been expressed as a key concern [9]. Loneliness
is a predictor for the development of depression [10]
and is associated with worse prognosis for depressed
individuals [11]. Living alone has been reported as a
risk factor for depression and anxiety during the
COVID-19 pandemic [12]. Similarly, poor sleep
quality is a prevalent and increasing problem among
university students [13], which has also been associ-
ated with depression, anxiety and stress during the
COVID-19 pandemic in the general population [14].
Physiologically, poor sleep quality impairs emotional
regulation and increases affective reactivity [15], and
further is associated with increased negative emo-
tions following disruptive events [16]. As highlighted
by Yao et al. [17], individuals with pre-existing men-
tal health problems may predispose individuals to
experience worse mental health outcomes during the
pandemic. Two cross-sectional studies suggest
increased symptoms of anxiety and eating disorders
as well as other psychiatric symptoms among psychi-
atric patients during the COVID-19 pandemic [12].
This may be significant also for individuals with
minor mental health problems because they are at
risk for developing more severe problems [18, 19].

In Sweden, the spread of COVID-19 accelerated
rapidly beginning in early March 2020. On 13 March
2020, the Public Health Agency of Sweden declared
that the risk of community-acquired COVID-19 had
reached a very high level and issued recommenda-
tions to stay at home when experiencing symptoms
[20]. Four days later, on 17 March, universities can-
celled all campus-based education and switched to
online education [21]. Like in many other countries,
Sweden’s public health strategy to control the spread
of the virus focused on promoting physical distanc-
ing, strongly encouraging reductions in social con-
tacts, mobility and travelling. Population-based
surveys indicate that most of the Swedish population
adhered to these recommendations during the spring
of 2020 [22]. However, unlike in many other coun-
tries, no enforced general lockdowns have yet been

issued. Compared to the other Scandinavian coun-
tries, Sweden has had a high COVID-19 mortality,
and the government’s strategy to contain the spread
of the virus has received international attention.

Given Sweden’s unique strategy, and the initiation
of the Sustainable University Life (SUN-study) in
August 2019, there is a unique opportunity to con-
duct a longitudinal evaluation of the mental health
impact of the COVID-19 pandemic among Swedish
university students. University students, with gener-
ally higher levels of mental health problems than the
general population [3], are a potential at-risk group
during the COVID-19 pandemic. Additionally, stu-
dents with pre-pandemic loneliness, poor sleep and
poor mental health may be at even higher risk.

We aimed to describe the trajectories of depression,
anxiety and stress symptoms in Stockholm university
students before and during the first six months of the
COVID-19 pandemic. Our secondary aim was to
determine whether trajectories of depression, anxiety
and stress symptoms were modified by pre-pandemic
loneliness, poor sleep quality or mental health prob-
lems. We hypothesized that symptoms of depression,
anxiety and stress would worsen during the COVID-
19 pandemic, and that the worsening would be more
severe for students with loneliness, poor sleep quality
and pre-pandemic mental health problems.

Methods
Design and study population

We conducted a cohort study of university students
in Stockholm, Sweden with recruitment beginning
before the outbreak of COVID-19 in Sweden and
follow-up surveys at three-month intervals continu-
ing after the outbreak. This cohort study is nested
within a larger dynamic cohort study of university
students: the Sustainable University Life (SUN-
study) (http://clinicaltrials.gov/ ID: NCT04465435),
in which data collection began in August 2019 and
will be ongoing until November 2021.

Participants were recruited from six universities in
Stockholm, covering medical, economic, technical
and sport science education programs. The targeted
universities were selected due to practical and finan-
cial limitations. Full-time undergraduate students
with at least one year left to complete their degree
were eligible for inclusion. Students who completed
the baseline questionnaire before 13 March 2020 were
included in the study reported here.

Data collection

Students received information about the study
through in-class presentations by study staff. Access
links to the study questionnaire were distributed via


http://clinicaltrials.gov/

email. Information about the study was also provided
on relevant social media channels (e.g. student union
social media channels) and at on-campus informa-
tion sites. Participants were followed via web surveys
every three months for one year and chose to fill out
the survey either in Swedish or English. Participants
not responding to follow-up surveys received remind-
ers by email, text-message and one phone call. The
study was approved by the Swedish Ethical Review
Authority (reference number: 2019-03276, 2020-
01449). Informed consent was provided by all par-
ticipants electronically prior to completing the
baseline survey.

Data organization

The collected data was divided into three time-periods:
before the pandemic (19 August 2019 to 13 March
2020), follow-up period 1 (FU1; 14 March to 15 June
2020) and follow-up period 2 (FU2; 16 June to 10
September 2020) (Figure 1, Supplemental eFigure 1).
The date marking the start of the pandemic, 13 March,
is the date that the Public Health Agency of Sweden
declared that Sweden had entered a new phase in the
pandemic with high risk of community acquired
COVID-19 [20]. Four days later, 17 March, Sweden
closed all on-campus educational activities at universi-
ties, transitioning to on-line education. The cut-off
point for FU2, 15 June, was selected because most uni-
versity semesters had ended by then (Supplemental

eFigure 1).

Outcomes

Symptoms of depression, anxiety and stress were
measured with the short-form depression, anxiety and
stress scale (DASS-21) [23] at each time-period.
DASS-21 consists of 21 items rated on a 4-point scale
ranging from 0 (Did not apply to me at all) to 3
(Applied to me very much, or most of the time). Scores
for the depression, anxiety and stress subscales are the
sums of the 7 subscale-specific items yielding scores
ranging from 0 to 21 with higher scores indicating
more severe symptoms. DASS-21 has good psycho-
metric properties, with evidence of convergent validity
for all subscales, and reported Cronbach’s o values of
0.77 to 0.92 for the three subscales [23, 24].

Exposures

Pre-pandemic mental health problems were classi-
fied at baseline as scoring above the recommended
DASS-21 cut-offs for moderate symptom levels on
any of the three subscales (= 7 on the depression
subscale, = 6 on the anxiety subscale, = 10 on the
stress subscale) [25]. These cut-offs are slightly

Scandinavian Journal of Public Health 743

higher than those found to discriminate between a
normal population and an outpatient psychiatric
population [26].

Pre-pandemic loneliness was measured using the
UCLA three-item loneliness scale (UCLA-3) [27],
with items rated from 1 (Hardly ever) to 3 (Often).
Items are summed to give a score with potential range
from 3 to 9. In accordance with previous research, we
used a cut-off of = 6 to define loneliness [28]. The
scale has acceptable internal consistency (Cronbach’s
o = 0.72) and high correlation (r = 0.82) with the
20-item revised UCLA loneliness scale [27].

We used the Pittsburgh sleep quality index (PSQI)
to measure pre-pandemic sleep quality [29]. The
PSQI includes 19 items covering seven domains of
sleep quality with component scores ranging from 0
to 3. The global score is a sum of the seven compo-
nent scores ranging from 0 to 21 (higher scores sug-
gest poorer sleep quality). A global score of > 5/21
was used to classify poor sleep quality. This cut-off
has sensitivity 89.6% and specificity 86.5% for dif-
ferentiating between good and poor sleepers [30].
The PSQI has adequate internal consistency
(Cronbach’s a = 0.82) and test-retest reliability (r =
0.82) over one month [30].

Statistical analyses

We used generalized estimating equations (GEE) to
model mental health symptoms over three time peri-
ods. GEE models treat correlation between observa-
tions from the same individual as nuisance parameters
and provide estimates of marginal population means of
the outcome. Our data was not normally distributed,
which was one reason for choosing GEE since these
models do not rely on the assumption of normally dis-
tributed outcome measures or the normality of residu-
als. We built three separate models, one each for
symptoms of depression, anxiety and stress, to assess
overall mean differences in symptoms over the three
time periods. These models included only time-period
as the predictor in order to estimate mean differences
in symptom levels from baseline across follow-up peri-
ods for the full group. All GEE models, including the
models described below, were specified with exchange-
able working correlation structures, robust sandwich
variance estimators and Gaussian link functions.
Subsequently nine separate models were fitted to
assess differences in the trajectories over time by expo-
sure levels. We dichotomized our exposures (loneli-
ness, poor sleep quality and pre-pandemic mental
health problems), into exposed and unexposed groups
as described above. An interaction term between
exposure and time-period was included, letting the
mean symptom levels over time to vary between
exposed and unexposed. This allows estimation of
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difference-in-differences between mean symptom lev-
els among exposed/unexposed over time. These mod-
els were adjusted for age and gender, which were
selected a priori based on previous literature.

We conducted sensitivity analyses to examine
potential attrition bias by performing complete case-
analyses (using data from participants who provided
complete follow-up). Furthermore, we conducted a
sensitivity analysis in a sample of 496 participants
with baseline assessment in August to September
2019 and first follow-up prior to the pandemic in
November 2019 to January 2020 to compare the tra-
jectories of exposed and unexposed groups during the
pandemic to those of an earlier time-period. Graphs
from these sensitivity analyses were compared to
those from the main analysis by visual inspection.

Cronbach’s a values for the scales used were con-
structed from the baseline data of the cohort to
determine their internal consistency in our cohort.

Mean imputation by the individual scale means
was used to handle missing data for the PSQI that
arose due to initial technical problems with the web
survey. Three items of the scale were missing (5b, 5f
and 5j) for the first 512 respondents [30]. No other
variables on any scales had missing values.

All analyses were performed using RStudio ver-
sion 1.2.5001, the packages ‘geepack’ ‘psych’ and
‘emmeans’ were used to perform GEE analyses and to
derive estimated marginal means from the models.

Results

We invited 6681 students and 1836 (27%) agreed to
participate. Of those, 74% (n = 1364) and 60% (n =
1095) provided follow-up data during the first and
second follow-up periods respectively (Figure 1 and
Supplemental eFigure 1). At baseline, respondents
had a mean age of 26.5 years (SD 6.8), 73% were
female and 80% were born in Sweden (Table I).
Cronbach’s alpha values for baseline measures in our
sample were 0.91, 0.79 and 0.87 for the DASS-21
subscales depression, anxiety and stress, 0.83 for the
UCLA-3 and 0.75 for the PSQI.

We compared symptom levels during FU1 and FU2
to baseline levels, for the three DASS-21 subscales
(Table II first row, Figure 2). Mean depressive symp-
tom levels were 0.25/21 points higher at FU1 (mean
difference 0.25 (95% CI: 0.04 to 0.45)) and 0.75/21
points lower at FU2 (mean difference —0.75, (95% CI:
—0.97 to —0.53)). Mean anxiety levels were 0.09/21
points lower at FU1 (mean difference —0.09 (95% CI.:
—0.24 to 0.07)), and 0.77/21 points lower at FU2
(mean difference —0.77 (95% CI: —0.93 to —0.61)).
Mean stress symptom levels were 0.30/21 points lower
at FU1 (mean difference —0.30 (95% CI: —0.52 to
—0.09)) and 1.32/21 points lower at FU2 (mean differ-
ence —1.32 (95% CI: —1.55 to —1.09)), compared to

6681 students eligible
for participation

v

1863 students included
in the SUN-study from
August 2019 to March
13, 2020

27 participants
» not from targeted
universities

1836 students during 26 withdrew from
the baseline period
study
446 did not
> provide follow-up
v observations

1364 participants with
observations during

FU1
39 withdrew from
study
230 did not
1095 participants with provide follow-up
. . observations
observations during

FU2

Figure 1. Flow chart of inclusion of participants.

baseline levels. The estimates for differences between
time-periods from the complete-case sensitivity analy-
ses were with-in 0.13 points from the original estimates
(Supplemental eTable I).

Participants exposed to pre-pandemic loneliness,
poor sleep quality or mental health problems all had
higher mean levels of depression, anxiety and stress
before the pandemic (Table II, Figure 3). At FU1 and
FU2, mean differences between the exposed and
unexposed were all smaller than before the pandemic,
with none of the confidence intervals spanning zero
indicating different trajectories between exposed and
unexposed (Table II lower rows, Figure 3).

The difference-in-difference estimates from the
complete-case sensitivity analyses comparing exposed
and unexposed were all within 0.21 points of the orig-
inal analyses and all in the same direction as in the
main analyses (Supplemental eTable I).

Results from sensitivity analyses in the sample of
496 participants with pre-pandemic first follow-up
between November 2019 and January 2020 are dis-
played in Supplemental eFigure 2. Visual comparison
of these results with those presented in Figure 2 show
similar trajectories.

Discussion

We investigated differences in symptoms of depres-
sion, anxiety and stress in Swedish university students
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Table I. Participants baseline characteristics for all and for students only participating in follow-up periods 1 (FU1) and 2 (FU2) respectively.

All participants Participants followed Participants followed
(n = 1836) at FU1 (n = 1364) at FU2 (n = 1095)

DASS-21 Depression, mean (SD) 4.6 (4.8) 4.6 (4.6) 4.3 (4.5)
DASS-21 Anxiety, mean (SD) 3.2 (3.5 3.1 (3.5) 3.0 (3.3)
DASS-21 Stress, mean (SD) 6.5 (4.6) 6.5 (4.6) 6.3 (4.6)
Age, mean (SD) 26.5 (6.8) 26.8 (7.0) 27.0 (7.1)
Females, n (%) 1358 (73) 1033 (76) 837 (76)
Type of education, n (%)

Medical 1596 (87) 1204 (88) 974 (89)

Economics 119 (7) 75 (6) 51 (5)

Technical 80 (4) 54 (4) 43 (4)

Sports science 41 (2) 31 (2) 27 (2)
Lonely, n (%) 696 (37) 506 (37) 399 (36)
Moderate mental health problems, 7 (%) 721 (39) 533 (39) 406 (37)
Poor sleep quality, 7 (%) 1024 (60) 764 (560) 586 (54)
Year of study, n (%)

First 910 (50) 624 (46) 490 (45)

Second 253 (14) 204 (15) 163 (15)

Third 306 (16) 235 (17) 196 (18)

Masters 367 (20) 301 (22) 246 (23)
At least one parent with university education, 7 (%) 1300 (70) 970 (71) 778 (71)
Country of origin, 7 (%)

Sweden 1489 (80) 1133 (83) 908 (83)

Scandinavia 91 (5) 67 (5) 58 (5)

Europe 88 (5) 45 (4) 45 (4)

Outside Europe 168 (9) 84 (8) 84 (8)

DASS-21, depression, anxiety and stress scale.

Table II. Generalized estimating equations’ model coefficients on mean level depression, anxiety and stress symptoms over the three time
periods.

Depression coefficients (95% CI) Ancxiety coefficients (95% CI,) Stress coefficients (95% CI)
Models with only time periods
Intercept 4.64 (4.42 10 4.85) 3.15 (2.99 to 3.31) 6.51(6.30 to 6.72)
FU1 0.25 (0.04 to 0.45) —0.09 (—=0.24 to 0.07) —0.30 (=0.52 to —0.09)
FU2 -0.75 (- 0.97 to —0.53) —0.77 (=0.93 to —0.61) -1.32 (-1.55 to —1.09)
Models with loneliness and time period
Intercept 3.74 (3.02 to 4.46) 2.34 (1.79 to 2.89) 4.59 (3.83 t0 5.35)
Loneliness 4.22 (3.77 to 4.66) 2.34 (1.79 to 2.89) 3.21 (2.80 to0 3.63)
FU1 0.55 (0.32 t0 0.79) 0.16 (~0.03 to 0.33) -0.02 (—0.28 t0 0.23)
FU2 —0.29 (-0.54 to —0.04) —0.43 (=0.61 to —0.26) —1.14 (-1.41 to —0.87)
Loneliness * FU1 -0.79 (—1.23 to —0.34) —0.65 (—0.98 to —0.31) -0.76 (—1.22 to — 0.30)
Loneliness * FU2 -1.23 (-1.71 to —0.74) —0.90 (—1.27 to —0.54) —0.50 (—1.01 to 0.00)
Models with sleep quality and time period
Intercept 3.31 (2.58 t0 4.04) 1.94 (1.39 to 2.49) 3.85 (3.10 to 4.61)
Poor sleep quality 3.83 (3.45 to 4.21) 2.45 (2.17 to 2.74) 3.76 (3.39 to 4.61)
FU1 0.57 (0.31 to 0.83) 0.20 (—0.00 to 0.39) 0.06 (=0.25 to 0.37)
FU2 -0.22 (=0.47 t0 0.03) —0.34 (=0.53 to —0.15) -0.80 (—=1.10 to —0.50)
Poor sleep quality * FU 1 —0.58 (—0.98 to —0.18) —-0.51 (=0.81 to —0.21) —0.68 (—1.11 to —0.26)
Poor sleep quality * FU2 —0.98 (=1.41 to —0.55) =0.75 (=1.07 to —0.44) —0.99 (—1.44 to —0.53)
Models with PPMHP and time period
Intercept 2.12 (1.55 to 2.69) 1.10 (0.65 to 1.54) 2.73 (2.10 to 3.35)
PPMHP 6.90 (6.52 to 7.27) 4.58 (4.28 t0 4.88) 6.59 (6.26 to 6.92)
FU1 1.15 (0.94 to 1.35) 0.51 (0.36 to 0.66) 0.58 (0.34 to0 0.81)
FU2 0.32 (0.11 to0 0.53) 0.04 (~0.10 to 0.18) -0.32 (—0.55 to —0.08)
PPMHP * FU1 —2.30 (-2.74 to —1.86) —1.54 (—1.88 to —1.20) —2.28 (-2.73 to —1.82)
PPMHP * FU2 —2.78 (-3.28 to —2.28) -2.12 (-2.48 to —1.75) —2.63 (-3.14 to -2.12)

All models, except the ones with only time as predictor, were adjusted for gender (female v. male and other) and age (continuous scale).
FU1, first follow-up period; FU2, second follow-up period; PPMHP, pre-pandemic mental health problems.
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comparing levels before the outbreak of COVID-19,
during the first months of the pandemic when the
virus was spreading rapidly (14 March to 15 June
2020) and during the following three summer months
(16 June to 10 September 2020) when the rate of
spread of the virus had declined but by no means
stopped. Our hypothesis that symptoms of would
worsen during the pandemic was not supported by

our data. Symptom levels were relatively stable during
the first three months of the pandemic compared to
pre-pandemic levels, with only a slight increase in
depressive symptoms. During the following three
summer months symptoms levels decreased, which
we believe may be related to seasonality effects and
changes in everyday life brought about by the sum-
mer vacations. However, it may also be related to the



decreased spread of COVID-19 in Sweden; it is not
possible to separate out these two explanations with
the current data and design. Nevertheless, all these
group-level changes were small in relation to what
would be considered clinically relevant change on an
individual level [26].

We hypothesized worse mental health trajectories
for groups of students who were lonely, had poor sleep
quality or pre-pandemic mental health problems. Our
data did not support this hypothesis either. During the
pandemic, the exposed groups showed relatively
favourable trajectories of mental health symptoms
compared to the unexposed groups, with larger
decreases in mental health symptoms for the exposed
groups as compared to the unexposed groups. These
patterns are similar to those seen among students in
the SUN cohort whose first follow-up occurred during
the autumn of 2019 (before the pandemic). One pos-
sible explanation for this pattern of decreasing differ-
ences between exposed and unexposed is that loneliness
and poor sleep may not be constant over time. Some
participants who experienced loneliness and sleep
problems at baseline may no longer have these prob-
lems at follow-up. Mental health symptoms over time
dichotomized by pre-pandemic mental health prob-
lems were most likely subject to ‘regression towards the
mean’. Our interpretation is that the groups exposed to
pre-pandemic loneliness, poor sleep quality or mental
health problems did not show unfavourable mental
health trajectories during the first months of the
COVID-19 pandemic compared to the unexposed
groups.

Our results contrast with previous studies which
reported that mental health problems worsened dur-
ing the COVID-19 pandemic [4, 12]. However, our
results agree with the results of Fancourt et al. [5]
who showed that in a large UK cohort levels of
depression and anxiety decreased during lockdown
[5]. Our results may differ from previous research for
several reasons including differences in study popula-
tions, differences in the spread of the virus between
countries and differences in public-health strategies
used to mitigate transmission of the SARS-CoV-2.
Sweden’s public-health strategy was less intrusive
than that of many other countries, which may have
had less detrimental effects on mental health.
Stockholm has had high mortality compared to other
large cities, which one might expect to lead to more
negative feelings and worry in relation to the pan-
demic; and thus, this does not explain why our results
show less mental health impact than many other
studies. More high-quality research is needed to
compare mental health during the COVID-19 pan-
demic between different countries and populations,
and also to evaluate long-term mental health effects
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of the pandemic and different societal strategies for
managing it.

The strengths of our study include the conduct of
a natural experiment to investigate differences in
mental health symptoms before and after the pan-
demic reached Sweden. Secondly, the instruments
used for measurements of all variables have good
psychometric properties, limiting the risk of misclas-
sification. Finally, we included a large and diverse
sample of university students from six universities.

We recruited 27% of eligible students. Therefore,
it is possible that selection bias influenced our results.
However, the baseline pre-pandemic levels of mental
health symptoms measured in our cohort were simi-
lar to those reported in previous studies of Swedish
university students using the same instrument
(DASS-21) [24]. This suggests that our sample was
representative of the mental health status of Swedish
university students before the pandemic. The follow-
up response rate was 74% during the first follow-up
period and 60% during the second follow-up period.
It is possible that attrition of participants may have
biased our estimates. However, our complete-case
sensitivity analyses suggest that baseline differences
between drop-outs and completers did not meaning-
fully affect the results. Our study sample was
restricted to students from universities in Stockholm
and was largely comprised of medical students, of
whom most were in their first year of university edu-
cation and the majority were women. The gender
representation of the sample is very similar to that of
Swedish medical students overall, but not of Swedish
university students generally [31]. It is possible that
our findings do not generalize well to students from
other parts of Sweden, or students in other education
programmes. That said, we believe that the chal-
lenges faced by the students in our sample were simi-
lar to those of Swedish university students overall
during the COVID-19 pandemic (e.g. online educa-
tion, reduced social contacts, etc.).

Conclusions

Symptoms of depression, anxiety and stress among
Swedish university students were stable during the
first three months of the pandemic, while there were
decreased symptom levels during the summer
months, probably due to seasonality effects. Pre-
pandemic loneliness, poor sleep quality or mental
health problems were not associated with trajectories
of depression, anxiety and stress symptoms. Contrary
to our hypothesis, our results do not support a wors-
ening of mental health in Swedish university students
during the first months of the COVID-19 pandemic.
Neither did we find worse trajectories for students
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exposed to pre-pandemic loneliness, poor sleep qual-
ity or mental health problems.
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