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Abstract

Background: The COVID-19 pandemic, and its associated social distancing measures, gave profound changes to the
everyday and academic life of students in higher education. The current study is the first to use nation-wide data to
evaluate the long-term effect of the pandemic and its countermeasures on university students’mental health care
use.

Methods: Using nation-wide individual-level data, we studied mental health consultations in primary care (data
available from January 2017 to February 2022) and dispensed prescription drugs used to treat anxiety, depression,
and sleep disturbances (data available from October 2018 to February 2021) for first-year undergraduate university
students. We compared changes over time in mental health care use in a pandemic cohort (12,501 first-year students
enrolled in 2019) to the same change in a pre-pandemic cohort (25,990 first-year students enrolled in 2017 and 2018).
Event study and difference-in-difference models allowed us to separate the impact of the pandemic, experienced by
the pandemic cohort only, from secular and seasonal changes experienced by all cohorts.

Results: The percentage of students with a mental health consultation temporarily decreased during the first period
of strict social distancing measures in March 2020. At the end of the second round with strict measures in April 2021,
the level of mental health consultations increased by 73% (95% Cl 40-106.3). There was also a 42% (95% Cl 5.7-79.5)
increase in mental health consultations in November 2021. No similar increases were observed for dispensed prescrip-
tion drugs between March 2020 and February 2021.

Conclusions: The COVID-19 pandemic was associated with increases in mental health consultations in primary care
among students, especially during/after longer periods of strict social distancing measures. The benefits of social
distancing measures in future pandemic preparedness should be weighed against the cost of potentially worsening
mental health in vulnerable groups.
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Introduction

In early March 2020, governments across the world
implemented strict social distancing measures and stay-
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commonly closed, disrupting the regular educational
activities for millions of university students worldwide
[1]. After the first wave of the pandemic, the pace of
reopening varied vastly across the globe. In Norway, a
gradual reopening of society and university campuses
was initiated in late April 2020 (see timeline in Fig. 1).
With increasing COVID-19 infection rates in the fall of
2020, restrictions were reintroduced, lasting for a total of
almost two years with varying levels of stringency over
time [2].

Restrictions and stay-at-home policies may be par-
ticularly harmful for young university students as they
are already going through major life changes such as

Page 2 of 13

moving away from home, establishing new social net-
works, and pursuing higher education [3-6]. Studies
mainly based on convenience samples and cross sec-
tional data suggest that the initial shock of the pan-
demic and the associated restrictions in the spring of
2020 had an impact on students’ mental health such as
increased levels of stress, anxiety, depression, insom-
nia and general well-being [4, 7-13]. In contrast,
results for the general population are more mixed,
and worsened mental health (if any) tend to emerge
later in the pandemic [14—17]. Furthermore, there has
been steep increase in mental health symptoms among
(particularly female) students prior to the pandemic,
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Fig. 1 Timeline of COVID-19 restrictions nationally implemented in Norway, affecting university students. The timeline illustrates the infection
control measures implemented nationally by the Norwegian government to limit the spread of SARS-CoV-2 from the first national measures in
place from March 13, 2020, to all national measures were repealed on February 12", 2022. The measures are categorized by level of stringency.
The category ‘Full national lockdown’refers to the strictest sets of injunctions and recommendations that included e.g., campus closure (including
libraries); stay-at-home orders; limits on the number of visitors; closure of non-essential shops, bars, restaurants, and gyms; limitations on number of
attendees at public events; hygiene and social distancing measures (e.g., 1- or 2-m distance in public and private spaces, face mask requirements);
and testing, quarantine, and isolation rules. The category ‘Gradual reopening'refers to periods after full lockdown, where some social distancing
measures were gradually lifted, while e.g., hygiene, public distance, quarantine, and isolation rules remained. Typically, this involved a hybrid
education model with part-time digital and part-time physical education for university students. The category ‘Normal situation’refers to periods
where all invasive national measures (except e.g., testing, quarantine, and isolation rules) were nationally repealed [2]
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sometimes assessed to be sharper than among their
non-enrolled peers [18]. This suggests that students
may be particularly vulnerable to deteriorating men-
tal health during a pandemic. Any deterioration of
mental health among students may also have severe
and potentially long-lasting consequences: Mental
health symptoms and disorders that emerge at these
ages have higher risk of relapse and recurrence in later
life [19-21]. Beyond the reduction in quality of life, a
range of mental illnesses are found to negatively affect
students’ academic performance and increases the risk
of dropping out [22], in turn limiting occupational
and financial opportunities. More knowledge on the
impact of the pandemic on student’s mental health is
therefore important input to pandemic preparedness
for the future. Moreover, to provide adequate support
systems and mend adverse effects, policy makers need
to know how the pandemic has changed the demand of
mental health care services among students in higher
education.

To our knowledge, the current study is the first to use
representative, nation-wide register data to describe
and assess the relationship between the pandemic
with longer periods of strict social distancing meas-
ures and first-year students’ health care use related
to mental health from 2017 to February 2022. Mental
health symptoms and disorders often emerge in late
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adolescence and early adulthood [19]. To separate the
effect of the pandemic from a general trend of increas-
ing mental health issues and health care use over age,
we compared the change in mental health outcomes of
students who experienced the pandemic to the change
in a prior cohort of students who did not. As the out-
comes we study are more prevalent in females than
males [18], we also assessed whether changes during
the pandemic varied by sex.

Data and methods

We utilized nation-wide individual-level register data
from the Norwegian Emergency Preparedness Register,
Beredt C19, originating from the following registers:
the Norwegian Population Register (demographic char-
acteristics, including date of birth and sex); Statistics
Norway (student status); the Norway Control and Pay-
ment of Health Reimbursement Database (primary care
consultations and e-consultations at general practitioner
or emergency ward, available from January 2017 to Feb-
ruary 2022) and the Norwegian Prescription Database
(all prescription drugs dispensed in Norwegian pharma-
cies to non-institutionalized individuals, available from
October 2018 to August 2021). The data sources were
linked using a deidentified version of the personal iden-
tification number received upon birth or immigration to
Norway.

Mental health consultations

{ Pandemic students (enrolled 2019)

Pre—pandemic students (enrolled 2018)

Jan 2019 Mar 2020

| Pre—pandemic students (enrolled 2017)

Prescription drugs

Pandemic students

Pre—pandemic students (enrolled 2018)

Feb 2022

T

-14 0

drugs could only be observed between relative months -5 and 11

Fig. 2 Observation period for the pandemic cohort and pre-pandemic cohort across outcomes. We compared the percentage with a mental
health consultation/prescription between the pandemic and pre-pandemic students each relative month, to ensure comparison between
same-aged students. The start of the pandemic, March 2020, is set as relative month 0. Relative months -14 to -1 constituted the pre-treatment
period and relative months 0 to 23 constituted the treatment period. In relative months that overlapped between the two cohorts that constituted
the pre-pandemic cohort (shaded area), we calculated the average outcome value for descriptive statistics. Due to data availability, prescription

T
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Table 1 Descriptive statistics on group characteristics for pre-pandemic and pandemic students

Pandemic cohort

Pre-pandemic cohort

Sample characteristics

Persons, N 12 501

Age, mean (SD) 19 (0)
Sex, N (%)

Females 7 878 (63.0)

Males 4623 (37.0)
Birth country, N (%)

Norway 11192 (89.5)

Abroad 1309 (10.5)
Mental health outcomes, monthly %  Jan 2019-Feb 2020  Mar 2020-

Feb 2022

Primary care consultations
Any mental symptom or disorder 1.15 1.25
Anxiety, depression 0.64 0.72
Sleep disturbance 0.17 0.13

25990
19 (0)

16 241 (62.5)
9749 (37.5)

23587 (90.8)
2403 (9.2)

Jan 2019-Feb 2020°  Mar 2020-
Feb 2022°
ICPC-2 codes
1.17 1.38 All chapter P codes
0.66 0.86 P01, P02, P03, P74, P76, P79, P82
017 0.14 PO6

Mental health outcomes show the monthly percentage of pandemic and pre-pandemic students with a mental health consultation. See table A1 for the
corresponding table for dispensed prescription drug (anxiolytic, antidepressant, or sedative). In primary care reimbursement codes 2ad, 2ak, 2ae is used to identify

consultations at general practitioner or emergency ward

b January 2019-February 2022 refers to the measurement time (calendar month) for the pandemic students, i.e., measurements for the pre-pandemic students
were made 12 and 24 months earlier. 2January 2019-February 2020 corresponds to relative months -14 to -1 (pre-treatment period). "March 2020-February 2022

corresponds to relative months 1 to 23 (post-treatment period)

Study population

Our study population for outcomes in primary care
(consultations related to mental health) consisted of all
first-year undergraduate students who were enrolled
in higher education in the fall of 2017, 2018, and 2019.
First-year students were defined as students who turned
19 in the year of enrollment and who were registered as
graduating from high school in the spring of the same
year. Only students enrolled in 2019 were observed in
the pandemic, thus forming our pandemic cohort. The
pandemic cohort was observed for a total of 38 months,
starting in January 2019, through February 2022, when
national COVID-19 measures were repealed. The pre-
pandemic cohort consisted of students enrolled in 2017
and 2018 who were observed from January in the year
of enrollment (January 2017 and 2018, respectively),
until February 2020, the last month before COVID-
19 infection control measures were first implemented.
Hence, the pre-pandemic cohort was observed 24 and
12 months before the pandemic cohort (Fig. 2). Students
in both cohorts who died or emigrated were observed
until the month of death or emigration (approximately
0.05% of all person months were excluded). Due to our
availability of prescription of drugs data from the Nor-
wegian Prescription Database, the study population for
prescribed drugs was limited to first-year undergradu-
ate students enrolled in higher education the fall of
2018 and 2019. The pandemic cohort (students enrolled

in 2019) was observed from October 2019 through Feb-
ruary 2021, while the pre-pandemic cohort (students
enrolled in 2018) was observed from October 2018
through February 2020 (Fig. 2).

Outcomes

Our primary outcome of interest was primary care con-
sultations coded with a mental health symptom or diag-
nosis. To capture specific symptoms of mental health
problems commonly reported among students during the
pandemic, we also measured consultations separately for
anxiety, depression, and sleep disturbances (see Table 1
for the specific ICPC-2 codes used to define outcomes).
Anxiety and depression have high levels of comorbidity,
and these were therefore studied jointly [19, 23, 24]. In
addition, we measured dispensed prescription drugs typ-
ically used to treat anxiety (anxiolytics), depression (anti-
depressants), and sleep disturbances (sedatives). While
consultations can be related to symptoms both above
and below the clinical threshold, prescriptions are largely
restricted to more severe outcomes (see Table Al for
specific ATC codes used). In Norway, anxiolytics, anti-
depressants, and sedatives are prescribed by the general
practitioner and typically requires at least one primary
care consultation. We measured each outcome separately
and constructed monthly measures that were set to one
if the student had at least one consultation or dispensed
prescription drug the given month, and zero otherwise.
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Intervention/treatment

Our intervention of interest was the COVID-19 pan-
demic, defined as starting in March 2020 at the start
of the first lockdown. Only the pandemic cohort was
observed during the pandemic.

We separated the effect of the pandemic from other
temporal trends by comparing the change in the monthly
percentage of students in the pandemic cohort with
mental health outcomes to the change in the percentage
among same-aged students in the pre-pandemic cohort.
We defined a duration variable () set to zero in the first
month of the pandemic, i.e., March 2020 for the pan-
demic cohort enrolled in fall 2019 (Fig. 2). For the pre-
pandemic cohort, ¢ was set to zero in March 2019 for
those who enrolled in fall 2018 and March 2018 for those
who enrolled in fall 2017. In part of our analysis, when
focusing on seasons instead of months, the duration vari-
able for months is collapsed into seasons, counting num-
ber of seasons (3-month groups) from t0.

Statistical method
First, we calculated and presented descriptive statistics
on sample characteristics and outcomes for the pandemic
cohort and the pre-pandemic cohort before and after the
intervention. For all outcomes, we plotted the monthly
percentages of students with at least one consultation or
dispensed drug prescription each month varied by the
duration variable. We also plotted the level of COVID-19
restriction measures to assess any temporal associations.
Second, we used an event study model to isolate the
effect of the pandemic on students’ mental health care
use, by effectively netting out any seasonal changes as
well as changes related to the study course. Month by
month, we evaluated whether changes in consultations
or dispensed drugs related to mental health for the pan-
demic cohort differed from changes in consultations or
dispensed drugs for the pre-pandemic cohort. In this
model, the month prior to the COVID-19 pandemic
(February 2020) was set as reference. We used data from
the 14 months before the pandemic (January 2019 to Feb-
ruary 2020 for the pandemic cohort) to assess whether
the trends were comparable in the pandemic and pre-
pandemic cohorts before the onset of the pandemic (i.e.,
to assess the parallel-trends assumption). To quantify the
magnitude of the effect of the pandemic, we also esti-
mated a difference-in-difference regression model with
separate estimates for each season from March 2020 to
February 2022 (March—May (spring); June—August (sum-
mer); September—November (fall); and December-Feb-
ruary (winter)) and compared it to the 14 months before
the pandemic. This allowed us to compare the percent-
age of pandemic students with at least one mental health
consultation or drug prescription to the same monthly
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percentage among same-aged pre-pandemic students.
In addition to the main analysis of all pandemic and pre-
pandemic students, we conducted a subsample analysis
with the student cohorts stratified by sex.

In all regression models (event study and difference-in-
difference), we controlled for sex (apart from in the sub-
group analysis). Dummy variables for year of enrollment
controls out differences between the students enrolled in
2017, 2018 and 2019, including differences between the
pandemic and pre-pandemic cohort. We also include
a set of dummy variables for duration in month (dura-
tion in season for our difference-in-difference regres-
sions), controlling out trends over time in consultation
frequency shared between the three cohorts. Our coef-
ficient of interest are the interactions between duration
in month (duration in season for our difference-in-differ-
ence regressions), and the dummy for pandemic-cohort.
These estimates show how trend over time in the pan-
demic cohort deviate from the trend over time in the
pre-pandemic cohort. The regression estimates were
presented for each month/season as a change in percent-
age points. The corresponding 95% confidence intervals
(CIs) were clustered on the individual level to account for
within-person correlation across time. We also calculated
the relative change in percent by dividing the absolute
estimate by the monthly average of the health outcome
for the pandemic students in the period prior to the pan-
demic (January 2019-February 2020 for consultations,
October 2019-February 2020 for prescribed drugs), mul-
tiplied by 100.

Results

Among 38,491 first-year students enrolled between 2017
and 2019, we studied 12,501 pandemic students (enrolled
in 2019) and 25,990 pre-pandemic students (enrolled in
2017 and 2018) (Table 1). The pandemic and pre-pan-
demic students shared similar characteristics, both con-
sisting of a large majority of Norwegian-born females.
On average, there were minor differences in the monthly
percentage with a mental health consultation/prescrip-
tion between the two cohorts. The monthly percent-
age with a mental health consultation or prescription
increased slightly from the pre-treatment period to the
post-treatment period in both cohorts and for most out-
comes, i.e., from before to after the onset of the pandemic
for the pandemic students (Table 1). Table A1l shows the
corresponding table for the dispensed prescription drugs
sample.

Mental health consultations and dispensed prescription
drugs over time

The percent of students who sought mental health care
varied over time, from around 0.5 to 2% (Fig. 3). For
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Fig. 3 Crude monthly percentages of mental health consultations and dispensed drugs among students. All outcomes were measured and
calculated separately for the pandemic students (solid lines) and pre-pandemic students (dashed lines). The monthly percentages refer to students
with at least one mental health consultation or dispensed prescription drug the given month. The x-axis refers to the calendar month where
measurements were made for the pandemic students. The pre-pandemic students were measured 12 and 24 months earlier. The timeline of
infection control measures, categorized by three levels of stringency, is illustrated on the x-axis (analogous to Fig. 1)
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both cohorts, the monthly share of students with a men-
tal health consultation increased throughout the study
course, from the year of enrollment to the second and
third years of study (Fig. 3). There was also consider-
able seasonal variation in consultations, with temporary
decreases in the summer months, while less seasonal
variation was observed for dispensed prescription drugs.

From September 2019 to March 2020, trends in men-
tal health consultations and dispensed prescription
drugs were comparable between the pandemic student
cohort (solid lines) and the pre-pandemic cohort who
were observed 12 and 24 months earlier (dashed lines)
(Fig. 3a, b). For the pandemic students, there was a
clear dip in mental health consultations, most evident
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Fig. 4 The impact of the pandemic on mental health care use among students. Results from event study models estimated separately for each
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change in mental health care use among pandemic students, relative to pre-pandemic students. See Appendix figure A1 for the corresponding
figure for absolute change (measures in percentage points). For more information on model specification see table note in table A2. The timeline of
infection control measures, categorized by three levels of stringency, is illustrated on the x-axis (analogous to Fig. 1)

for anxiety/depression consultations, in the start of the
pandemic continuing into the first national lockdown,
compared to the pre-pandemic students (Fig. 3a, c).
There was no similar significant decrease in the crude
percentage who dispensed anxiolytics, antidepressants,
and sedatives (when studied jointly) during the first
lockdown (Fig. 3b). The percentage who sought mental

health care increased to the level of the pre-pandemic
students during the first gradual reopening of soci-
ety and into the second period of strict social distanc-
ing (May to December 2020) (Fig. 3a). In January 2021,
the monthly percentage of pandemic students with a
mental health consultation surpassed the percentage of
pre-pandemic students and stabilized on a higher level
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thereafter, with a crude difference of 0.86 percentage
points in April 2021 (Fig. 3a). This pattern was found
only for anxiety and depression consultations, and not
for sleep disturbance consultations (Fig. 3c, €). Due to
data availability, trends in drug prescriptions could not
be observed at the end of the second lockdown (after
February 2021).

The impact of the pandemic on mental health
consultations and dispensed prescription drugs

To formally test whether mental health outcomes dif-
fered between the pandemic and pre-pandemic students
after the onset of the COVID-19 pandemic, we estimated
event study models, netting out seasonality and secular
change over time.
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The results from the event study model confirmed sim-
ilar trends in mental health consultations and dispensed
prescription drugs between the pandemic and the pre-
pandemic students before the pandemic, as the 95% CI
included zero in all months (Fig. 4). In April 2020, dur-
ing the first national lockdown, mental health consulta-
tions temporarily decreased with 29% among pandemic
students, relative to the pre-pandemic students measured
12 and 24 months earlier, and thereafter leveled off until
January 2021 (Fig. 4a, Table A2). In February through
April 2021, there was a significant monthly increase in
consultations of between 37 and 73%. A similar increase
was also found in October and November 2021 (Fig. 4a,
Table A2). These increases were driven by changes in
consultations for anxiety and depression symptoms and
diagnoses (Fig. 4c, e). For example, monthly anxiety and
depression consultations increased by 102% and 104% in
March and April 2021, respectively. There were no signif-
icant changes in monthly sleep disturbance consultations
throughout the pandemic. Trends in dispensed anxiolyt-
ics, antidepressants, and sedatives did not significantly
differ between the pandemic and pre-pandemic students
after March 2020 until February 2021 (Fig. 4b, d, f).

For a more succinct quantitative summary of the
results, we present results for a difference-in-differences
model, where effects are allowed to vary by season. The
estimates show a significant reduction in monthly men-
tal health consultations (any symptom or disorder) in the
spring of 2020 of 0.24 percentage points, corresponding
to a 22% relative decrease (Table 2). There were no statis-
tically significant differences in mental health consulta-
tions until spring 2021, when consultations increased by
47%, driven by a 59% increase in anxiety and depression
consultations. As in the event study model, mental health
consultations increased by 27% in fall 2021 (Table 2).
Overall, there was a greater relative increase in consul-
tations coded with anxiety or depression symptoms or
diagnoses than for all-cause mental health consultations
(Table 2). The monthly percentage of students who dis-
pensed an anxiolytic, antidepressant or sedative was
unchanged from the start of the pandemic throughout
winter 2021 (Table 2).

Subgroup analysis: effects by sex

The results from the event study model estimated sepa-
rately for female and male students showed that the
changes in mental health outcomes were driven by female
students (Fig. 5). The increase in mental health consulta-
tions, specifically anxiety and depression consultations,
at the end of the second period of strict social distancing
measures was only observed for female students (Fig. 5a,
c). No significant changes were observed for dispensed
anxiolytics, antidepressants, or sedatives for either sex
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(Fig. 5b, d, f). As in the main model, no changes were
observed for sleep disturbance consultations throughout
the pandemic.

Discussion

In the current study of 12,501 students in Norwegian
higher education who were exposed to the pandemic in
their first year of study, we have shown a statistically sig-
nificant increase in mental health consultations in pri-
mary care in the spring and fall of 2021, compared to the
increase in a similar period for 25,909 pre-pandemic first
year students. The increases in mental health consulta-
tions were driven by increases in anxiety and depression
consultations and were higher among female students.
No significant changes were observed for dispensed
anxiolytics, antidepressants, or sedatives, measured until
February 2021. Our results can be driven both by an
increasing number of students being in contact with the
health care system, and by more frequent contact among
those who were already in contact prior to the pandemic.

To our knowledge, this is the first study to use nation-
wide data to examine the long-term impact of the
COVID-19 pandemic on mental health care use in pri-
mary care among first-year students in higher education.
Comparable studies have typically focused on children or
the general population [25, 26] while studies on mental
health issues due to the pandemic that focus on students
in higher education are limited to survey and interview
studies based on convenience sampling and self-report-
ing of symptoms and are mainly cross-sectional studies
conducted in the first phase of the pandemic [4, 7-11].

In line with other studies on use of health services dur-
ing the pandemic, we show that the level of mental health
consultations was reduced relative to previous years in
the spring of 2020 [27-29]. This finding is, however, in
contrast to survey studies that reported higher preva-
lence than before of psychological distress, including
symptoms such as stress, anxiety, sleep pattern disrup-
tion, and depressive thoughts, at the beginning of the
pandemic [7]. A diagnostic population-based study for
Norway for the same period, on the other hand, found
no increase during lock-down [30], suggesting that the
higher prevalence in this period is restricted to symp-
toms and/or differs between the general population and
convenience samples. The relative reduction in consul-
tations may also be explained by a higher threshold to
seek health care at the beginning of the pandemic, due
to e.g., fear of infection, limited health care capacity, or
fear of overloading health care capacity. This may lead to
increased shares of untreated symptoms and aggravated
symptom severity ultimately leading more students to
seek medical help in later phases.
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Increasing demand for mental health care among uni-
versity students was closely related to longer periods of
strict infection control measures. While this is not evi-
dence of a causal relationship, the temporal proximity to
the relative increase in mental health care use is striking.
Another potential explanation of the co-occurrence is
increases in contagion in the same time periods. How-
ever, given that mortality did not increase during the
pandemic in Norway [31], we consider that grief, or fear
of the loss of a loved one are less likely mechanisms in
this context. The largest increase in mental health con-
sultations was found in April 2021, at the end of a long
period of strict social distancing measures. This finding
may indicate substantial pandemic fatigue and is consist-
ent with other studies reporting that the psychological
burden of the pandemic was higher during the second
lockdown than during the first in March/April 2020 [32],
implying that both the level of strictness and duration
of restrictions, may have negatively impacted students’
mental health. As for the absence of effects on prescrip-
tion drugs, we note that these outcomes are observed
only in the period before effects on consultations emerge.
Furthermore, it is well known that the road from psycho-
logical symptom onset to professional treatment may be
long [33, 34], so that if anything, effects on prescriptions
will emerge with a lag.

The increase in mental health consultations in pri-
mary care is substantially larger than what is found for
slightly younger adolescents in Norway (aged 16—19) in
a similar design [27]. However, in this study the mod-
est effects among high school students could in part be
linked to that the requirement of GP certification for
sickness absence was relaxed in this age group during
the pandemic. It is also possible that the students new
to higher education and just starting their lives as young
adults were particularly vulnerable to detrimental mental
health effects of social distancing. This would be in line
with a study showing more stressors and higher levels
of mental health issues among university students than
among non-student peers during the pandemic [5]. Fur-
thermore, university students were hit harder by social
distancing than their slightly younger high school peers:
High school students adolescents tend to live with their
parents, which may have contributed to less loneliness
and more structured everyday life, and remote learning
was used more extensively for university students than
the slightly younger high school students. Addition-
ally, many students in Norway depend economically on
part-time work in sectors that were most frequently and
severely affected by temporary layoffs during the pan-
demic, leading to substantial economic uncertainties
and worry. Survey results from prior to the pandemic
show associations between financial vulnerability, low
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academic self-efficacy, delayed study progress, loneliness,
and symptoms of severe mental health problems [35].

Strengths of the current study include of nation-wide,
longitudinal register-based data in a setting with uni-
versal access to both higher education and health care.
Low or zero cost of consultations in Norway means
that changes in mental health can be quick to manifest
as changes in the demand for health care, as lack of eco-
nomic resources do not hinder students in seeking help.
Additionally, by comparing mental health care use for
students who were exposed to the pandemic to same-
aged non-pandemic students we isolate the impact of
the pandemic from secular trends in health service use
by both age, duration of study and period in a novel way.
Furthermore, the inclusion of both symptom and diagno-
sis codes related to mental health reduces the potential
bias of misclassifications and inconsistencies in coding
practices between general practitioners.

There are also important limitations to this study. First,
we use change in primary care consultations as a proxy
for change in mental health. About 70% of those with an
anxiety or depression diagnosis have a primary care men-
tal health consultation over a three year period in Nor-
way [36]. Thus, our measure can be expected to broadly,
albeit with some undercount [37, 38], capture changes in
underlying mental health. It is of course also possible that
discontinuous changes in consultation frequency during
the pandemic are driven by causes other than changes in
underlying health. While fear of contagion upon personal
contact could increase the threshold for seeking help, the
access to e-consultations increased rapidly after the onset
of the pandemic, and these consultations are included in
our data. As such, a higher threshold for seeking help is
unlikely to bias our estimates downwards. While e-con-
sultations could in principle lower the threshold for seek-
ing health care, we do not have any indication that this
should systematically co-occur with severity of social
distancing measures. Similarly, as a range of COVID-19
restrictions were implemented at once in Norway, we
cannot pin down empirically exactly what component of
the restrictions that impacted students’ mental health.
To interpret the temporal co-occurrence, we must rely
on previous studies and in-depth knowledge on the Nor-
wegian context. Second, our outcomes did not include
specialist health care, such as psychologist or psychiatrist
treatment and associated hospitalizations, and treatment
offered by private psychologists, or data on counseling
services provided on campus, which typically do not
require GP referral. While this suggests that our results
are driven by mild to moderate symptoms, we note that
more severe conditions typically will require at least one
primary care consultation for referral to specialist care.
To compensate for that our main measure leans towards
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lighter symptoms and conditions, we also measure effects
on dispensed prescription drugs. However, the observa-
tion window for this outcome did not cover the period
where we observed increases in mental health consul-
tations. Further research is required to assess whether
increases in dispensed anxiolytics, antidepressants, or
sedatives followed suit when, or after, mental health con-
sultations increased. Finally, the education database used
to define our student population only includes informa-
tion on enrollment and completed education, and we
were therefore not able to exclude or censor students who
dropped out during the period of study, an outcome that
is associated with poor mental health [39]. To the extent
that the pandemic increased dropout rates, and this had
a negative effect of mental health in and of itself, dropout
can be considered as a mechanism for our results, rather
than a confounder that should be controlled for.

Conclusion

In the current study comparing 12,501 pandemic stu-
dents to 25,990 pre-pandemic students, we have shown
a time-restricted increase in primary care consultations
for anxiety and depression among students during the
COVID-19 pandemic, and that the increase coincided
with longer periods of strict infection control measures.

Concerns about the mental health of university stu-
dents were frequently raised also prior to the pandemic.
Our results may indicate that support systems for stu-
dents should receive even more attention and may need
to be upscaled due to the additional stress of the pan-
demic. Furthermore, it highlights that the benefits of
social distancing measures should be weighed against the
cost of potentially worsening mental health in vulnerable
groups in future pandemic preparedness.
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