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Abstract

Background Very few studies prospectively analyzed medical students’ mental health before and during the COVID-19
pandemic. This study aimed to prospectively evaluate mental health in medical students in 2018, 2019, and 2020 during
the COVID-19 pandemic lockdown.

Methods All students from first to fourth year were invited to participate in 2018. These students were also invited to participate
in the same period in 2019 and 2020 (during the peak of the COVID-19 lockdown). The Self-Reporting Questionnaire (SRQ-20),
created by the WHO to investigate 20 nonpsychotic psychiatric symptoms, was used to evaluate common mental disorders. The
cut-off for relevant symptom severity for mental distress is seven (SRQ-20>7).

Results In the years 2018, 2019, and 2020, a total of 860 SRQ-20 questionnaires were completed. Overall, mean SRQ-20
scores were 8.2 +4.6, and SRQ-20>7 frequency was 60.5%. When comparing the years 2018, 2019, and 2020, no differences
were found for either SRQ-20 scores (8.4+4.7, 8.2+4.6, and 7.8 +4.4, respectively; p=0.351) or SRQ-20>7 frequency
(62.2%, 60.9%, and 59.2%, respectively; p=0.762).

Conclusion In contrast to our initial hypothesis, stable results on mental health measures were found even during the 2020
COVID-19 lockdown. Maintenance of daily routines through distance learning and the continuation of adapted clerkship
activities with strict safety measures could have contributed to these results. However, this study points to high overall levels
of common mental disorders, especially among women. Further studies should be conducted to understand all the factors
responsible for such stability, such as social and economic support, resilience, or even previous high levels of common
mental disorders.
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Introduction

Mental health problems are highly prevalent among medical
students [1-3]. Due to the COVID-19 pandemic, govern-
ments implemented strict measures with social distancing
and temporary closure of schools and universities. Several
teaching institutions were able to adapt to the new situa-
tion, and their content-based classes started to be offered
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remotely. Medical schools often had to suspend patient-
facing activities in the first months of quarantine. How-
ever, a few medical schools maintained clerkship activities
with enhanced safety measures, such as patient interaction
within smaller groups, protective clothing and equipment,
and avoidance of direct contact with confirmed positive
COVID-19 patients.

So far, very few studies have analyzed medical students’
mental health during the COVID-19 pandemic, especially
using prospectively collected data, and results differ. For
example, one study identified increased mental suffering
[4], whereas another found an improvement [5]. Moreover,
both studies were conducted comparing data collected over
a short period — less than a year.

Few prospective studies compared mental health meas-
ures before and during the COVID-19 pandemic lockdown
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with different groups other than medical students. For exam-
ple, a large survey from the UK Household Longitudinal
Study (UKHLS) assessed the mental health of individuals
before and during the COVID-19 pandemic lockdown [6].
Mental health in the UK had deteriorated compared with
pre-COVID-19 trends, especially among women, young peo-
ple, and those with preschool-aged children. However, there
seemed to be no increase in mental suffering in other groups,
for instance, the unemployed or other economically inactive
individuals such as full-time students. Another prospective
study compared individuals with anxiety, depression, and
obsessive—compulsive disorders to individuals without psy-
chiatric disorders through the 16-item Quick Inventory of
Depressive Symptoms (QIDS); the 21-item Beck Anxiety
Inventory (BAI); the 11-item Penn State Worry Question-
naire (PSWQ); and the six-item De Jong Gierveld Loneli-
ness Scale (DJGLS). People without previous depressive,
anxiety, and obsessive—compulsive disorders showed a
greater increase in symptoms during the COVID-19 pan-
demic lockdown. In contrast, individuals with the most
significant burden on their mental health tended to show a
slight symptom decrease [7].

Medical students are a specific group among undergradu-
ate students because they are in close contact with changes
in health care systems, such as those that occurred during the
COVID-19 pandemic in 2020, and often have high levels of
mental distress [1-3]. Our hypothesis was that mental disor-
ders would worsen during the beginning of the COVID-19
pandemic considering social activities were diminished by
that time. This survey aimed to evaluate mental disorders
in medical students along college years. As the COVID-19
pandemic got the world by surprise, we saw an opportunity
to evaluate mental disorders during strict lockdown. Consid-
ering that the COVID-19 pandemic caused several changes
in daily routines, it is very likely that study routines and
interpersonal relationships suffered due to these changes.
In addition, social isolation and loneliness have frequently
been associated with depression [8] and, in conjunction
with stress and worries caused by the pandemic, could have
affected and deteriorated medical students’ mental health.
Thus, this study aimed to prospectively investigate medical
students’ mental health in 2018, 2019, and 2020 during the
COVID-19 pandemic lockdown.

Methods
Study Design
This is a comparative analysis of 3-year prospective medi-

cal student mental health evaluation before and during the
COVID-19 pandemic. All students from first to fourth year
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(n=440) of Jundiai Medical School were invited to partici-
pate in 2018 (between August and October). These students
were also invited to participate in the same period in 2019
(between August and October) when they were in second
to fifth year, respectively, and in 2020 from April to June
(during early the COVID-19 pandemic lockdown), when
they were in the third to the sixth year, respectively. All
SRQ-20 answers from the first- to the fourth-year students
in 2018 were compared with their SRQ-20 answers in 2019
and 2020, when they were in the second to fifth year and
the third to the sixth year, respectively. Each of the 2018
classes (first-, second-, third-, and fourth-year classes) was
also analyzed separately along 2019 and 2020. Therefore,
the SRQ-20 answers of the 2018 first-year class were com-
pared with their SRQ-20 answers in 2019 and 2020, when
they were in the second and third year, respectively. We also
conducted a similar analysis of the SRQ-20 answers of the
2018s-year class, the 2018 third-year class, and the 2018
fourth-year class. These analyses were also repeated strati-
fying by gender.

During 2018 and 2019, the students were contacted
in person and via their mobile numbers. In 2020, they
were contacted only via their mobile number due to the
COVID-19 pandemic lockdown strict social distancing
measures. In Brazil, medical school consists of 6 years,
with the last 2 years being the clerkship period, which
take place within the same institution. Medical school is a
full-time course and most Jundiai Medical School students
depend economically on a third part during their course,
usually their family. The socio-demographics of the stu-
dent’s family are, on average, middle to high income as
most medical schools in Brazil [9]. The students who con-
sented entered the study, which was previously approved
by the Ethics Committee. The questionnaire was available
online through the Google Forms platform and could be
accessed via a link sent to all participants. Student par-
ticipation was entirely voluntary, and individuals were not
identifiable in the research.

Data Collection

The questionnaire contained two different sections: socio-
demographic information (regarding gender, age, and cur-
rent year class) and the Self-Reporting Questionnaire (SRQ-
20) questionnaire.

Mental distress was evaluated via the Brazilian validated
version of SRQ-20 [10]. The World Health Organization
developed the SRQ-20 to investigate nonpsychotic psy-
chiatric disorders [11]. The difference between both ver-
sions is that SRQ-20 [10] was translated and validated for
Brazilian Portuguese. SRQ-20 aims to evaluate symptoms
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and screens for common mental disorders. It comprises
twenty items that evaluate depressive/anxious and somatic
symptoms, reduced vital energy, and depressive thoughts.

The possible answers are yes/no, with each affirmative
answer equivalent to one point in the final score. Differ-
ent studies were conducted with the purpose of evaluat-
ing the best cut-off for the SRQ-20. The proposed cut-
off point for SRQ-20 varies according to the population
studied [12-15]. The cut-off point for relevant symptom
severity for common mental disorders of the present sur-
vey was set at a score of seven/eight based on a Brazilian
validation study with 960 individuals [10].

Statistical Analysis

The statistical analysis of obtained data was performed
on SPSS version 21. Descriptive statistics were used to
describe frequencies, gender, and age. Ordinal data was
analyzed using the chi-squared test. Continuous variables
were analyzed using the Kruskal-Wallis test for gender
differences or the ANOVA, and post hoc tests were used
to identify differences among the groups. The analysis
considered average scores for the entire sample in 2018,
2019, and 2020 as well as average scores for each class
year across the 3 years. The adopted significance level
was P <0.05. SRQ-20 sub-items were analyzed using
multiple comparisons and corrected by Bonferroni test
(P <0.0025).

Results

In the year of 2018, a total of 361 (82.0% of the sample)
questionnaires were obtained from the first- to fourth-year
classes (105, 93, 95, 68, respectively). In the year of 2019,
a total of 248 (56.3% of the sample) questionnaires were
obtained from the second- to the fifth-year classes (65, 77,
78, 28, respectively). In the year of 2020 (during the begin-
ning of COVID-19 pandemic lockdown), a total of 250
(56.8% of the sample) questionnaires were obtained from the
third- to the sixth-year classes (75, 54, 43, 78, respectively).

Regarding the combined results across the 3 years, the
mean age was 22.6+ 3.7 years old, and 64.3% were women.
SRQ-20 mean scores were 8.2 +4.6, and the proportion of
SRQ-202>7 (above the cut-off for relevant symptom sever-
ity) was 60.5%. Women had higher SRQ-20 scores than men
(9.1+4.4 and 6.6 +4.6 respectively; p <0.001) and higher
SRQ-20 > 7 frequencies than men (69.8% and 45.4% respec-
tively; p <0.001).

When comparing the results of the entire sample col-
lected in 2018, 2019, and 2020, no differences were found
for either SRQ-20 scores (8.4+4.7,8.2+4.6,and 7.8 +4.4,
respectively; p=0.351) or SRQ-20 >7 frequencies (62.2%,
60.9%, and 59.2%, respectively; p=0.762). The mean age
and gender distribution in each class year in 2018, 2019, and
2020 are presented in Table 1.

The analysis of SRQ-20 sub-items showed no differ-
ences along 2018, 2019, and 2020 for almost all subitems
as follows: “feel nervous, tense or worried” (p =0.985),

Table 1 — Age and gender
distribution of each year class

in 2018, 2019, and 2020 during
COVID-19 pandemic lockdown

2018 2019 2020
2018 first-year class Age (years), mean + SD 199+1.5 21.4+1.7 21.7+1.7
N 105 65 75
Women, n (%) 77 (73.3%) 46 (70.8%) 60 (80.0%)
Men, n (%) 28 (26.6%) 19 (29.2%) 15 (2.0%)
2018s-year class Age (years), mean + SD 203+1.5 22.8+3.5 23.3+2.6
N 93 77 54
Women, n (%) 55 (59.1%) 45 (58.4%) 36 (66.7%)
Men, n (%) 38 (40.8%) 32 (41.5%) 18 (33.3%)
2018 third-year class Age (years), mean + SD 22.6+2.1 23.5+2.0 24.1+1.7
N 95 78 43
Women, n (%) 50 (52.1%) 41 (52.6%) 30 (69.8%)
Men, n (%) 45 (47.3%) 37 (47.4%) 13 (30.2%)
2018 fourth-year class N 68 28 78
Age (years), mean + SD 234+1.9 25.0+2.3 25.1+£2.0
Women, n (%) 43 (63.2%) 18 (64.3%) 52 (66.7%)
Men, n (%) 25 (36.7%) 10 (35.7%) 26 (33.3%)

SD standard deviation, Age expressed as mean+SD, N number of responses, Women total of women that
participated in the study (expressed as total number of participants and percentage), Men total of men that
participated in the study (expressed as total number of participants and percentage)
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“easily frightened” (p =0.304), “feel unhappy” (p =0.773),
“cry more than usual” (p=0.115), “often have head-
aches” (p=0.916), “sleep badly” (p=0.037), “uncomfort-
able feelings in the stomach” (p =0.772), “poor digestion”
(p =0.740), “poor appetite” (p =0.016), “hands shake”
(p=0.381), “easily tired” (p=0.614), “difficult to make
decisions” (p=0.819), “difficult to enjoy your daily activi-
ties” (p=0.473), “daily work suffering” (p =0.257), “trouble
thinking clearly” (p=0.114), “unable to play a useful part”
(»=0.928), “lost interest in things” (p =0.083), “thought
of ending your life” (p =0.046), and “feel that you are a
worthless person”(p =0.934). Differences were found only
for the sub-item “feel tired all the time” (p <0.001), which
decreased in 2020: 2018 (73.2%), 2019 (73.4%), and 2020
(56.0%).

When stratifying by gender for men, no differences were
found among years for either SRQ-20 scores (p=0.995) or
SRQ-20>7 frequencies (p =0.437). For women, a difference
in SRQ-20 scores was found among years (p =0.040), and
post hoc analyses identified a decrease from 2018 to 2020
(9.6 +4.3 and 8.6 +4.3 respectively; p=0.026). A decrease
in SRQ-20 >7 frequencies was also found in the female
group (75.6%, 70.5%, and 64.4%, respectively; p=0.029).

When analyzing each class year across the 3-year data
collection period, a few improvements were found in the
results and are described below. Table 2 and Fig. 1 show data
for both SRQ-20 scores and SRQ-20> 7 frequencies across
2018, 2019, and 2020.

For the 2018 first-year class, no changes were found in
SRQ-20 scores (p =0.568) or in SRQ-20 > 7 frequencies
(p=0.502) when comparing data of 2018 — when they
were in the first year, data of 2019 — when they were in the
second year, and data of 2020 — when they were in third
year. Considering the lower rate of response in 2019, we
also compared 2018 with 2020 separately, and no differ-
ences were found for SRQ-20 scores (p =0.504) or SRQ-
20 >7 frequencies (p =0.415). When stratifying by gender,

no differences in both SRQ-20 total scores (p =0.890)
and SRQ-20>7 frequencies (p =0.803) were found for
women. There was a difference for the male group in SRQ-
20 scores (p=0.024), and post hoc analysis identified a
decrease in SRQ-20 scores from 2019 to 2020 (p=0.013),
but no difference was found for SRQ-20 > 7 frequencies
(»p=0.102).

For the 2018s-year class, no changes were found in
SRQ-20 scores (p =0.620) or in SRQ-20>7 frequencies
(»p=0.812) in 2018, 2019, and 2020. When stratifying by
gender, no difference in both SRQ-20 scores (p =0.425)
and SRQ-20>7 frequencies (p=0.082) was found for
men. For women, no differences were found in SRQ-20
scores (p =0.083), but there was a decrease in SRQ-20>7
frequencies (80.0%, 66.7%, 55.6%; p =0.043).

For the 2018 third-year class, no changes were found
in SRQ-20 scores (p =0.491) or in SRQ-20 > 7 frequen-
cies (p=0.782) in 2018, 2019, and 2020 — during their
internship. When stratifying by gender, no differences for
both SRQ-20 scores (p =0.408) and SRQ-20> 7 frequen-
cies (p=0.399) were found for men. For women, differ-
ences were found in SRQ-20 scores (9.7 +4.6, 9.5+4.7,
6.8 +4.7; p=0.018), and post hoc analysis identified a
decrease in SRQ-20 scores (p=0.016), from 2018 to 2020.
Differences were also found for SRQ-20>7 frequencies
(74.0%, 75.6%, 50.5%; p =0.040).

Finally, for the 2018 fourth-year class, no changes were
found in SRQ-20 scores (p=0.318) or in SRQ-20>7 fre-
quencies (p =0.258) in 2018, and in 2019 or 2020 — during
their internship. Considering the lower response rate in
2019, we also analyzed data from 2018 and 2020 sepa-
rately and no differences were found for SRQ-20 scores
(p=0.644) or SRQ-20>7 frequencies (p =0.503). When
stratifying by gender, no differences were found in SRQ-
20 scores (p=0.476 and p=0.790) and in SRQ-20>7
frequencies (p =0.796 and p =0.334) for both men and
women.

Table 2 Self-Reporting

‘ . . 2018 2019 2020 P
Questionnaire-20 results in (n=361) (n=248) (n=250)
2018, 2019, and 2020 during
COVID-19 pandemic lockdown 2018 first-year class ~ SRQ-20 total score, mean+SD  9.1+1.7 95+43 8.6+45 0.568
SRQ-20>7 66.7% 72.3% 64.0% 0.502°
2018s-year class SRQ-20 total score, mean+SD 8.7+4.7 87+45 8.1+4.6 0.620*
SRQ-20>7 65.6% 66.2% 61.1% 0.812%
2018 third-year class SRQ-20 total score, mean+SD  7.7+5.1 72449 6.6+4.7  0.490°
SRQ-20>7 55.2% 52.6% 48.8% 0.782%
2018 fourth-year class SRQ-20 total score, mean+SD 8.0+4.3 68+44 7.7+40 0.318*
SRQ-20>7 60.3% 42.9% 59.0% 0.258°

N number of responses, SD standard deviation, SRQ-20 Self-Reporting Questionnaire expressed as
mean+ SD, SRQ-20>7 expressed as a total number of participants and percentage., P significance level.

For this study p <0.05
3IANOVA; "chi-squared tesT

@ Springer



Medical Science Educator (2022) 32:873-881

877

21
20
19 - 1
18 1
17
16
7)) 15
2 14
o
O 13
(/]
c 12
8 11
€ 10
o
N 9
1
g s
o«
w 7- -------------------------------------------------
6
5
4
3
2
1
0

2018

2019 2020

Note: SRQ-20: Self-Reporting Questionnaire-20; 7 is the cut-off point for common mental

disorders.

Fig. 1 Self-Reporting Questionnaire-20 mean scores in 2018, 2019, and 2020 cohorts

Discussion

In this 3-year prospective study on the mental health of
medical students, we analyzed 860 surveys. Across the
years of 2018, 2019, and 2020 during the first months
of the COVID-19 pandemic lockdown when strict social
distancing measures were implemented, we found stable
scores on the SRQ-20. This is a World Health Organiza-
tion measure of mental health screening tool comprising
20 items. Moreover, we found a slight improvement in
subgroups, such as among women. Also, to our knowl-
edge, this is the first 3-year prospective study comparing
mental health before and during the COVID-19 pandemic
in medical students. However, despite the observed sta-
bility or even improvement in symptom severity, when
considering data from all surveys, the mean prevalence of
SRQ-20 scores above the cut-off point for relevant severity
of common mental disorders was high (60.5%). Another
survey conducted on the same institution in 2020 com-
pared data from all school years, and SRQ-20 results were

similar to our results in 2018, with the worst results in the
first-year class [16].

This study was designed to evaluate all students from
pre-clinical and clinical years in 2018 and follow their men-
tal health status over the years, including those who started
their clerkship, which is usually completed at the same
institution in Brazil. Consequently, it was easier to com-
pare results since few respondents were lost in most studied
subgroups. Overall, according to the data, the prevalence of
common mental disorders among medical students did not
change over the years nor during the COVID-19 pandemic
lockdown. Few studies prospectively collected data on
mental health before and during the COVID-19 pandemic,
especially in undergraduate students. The only prospective
study with undergraduate medical students published so far
analyzed a smaller sample of 217 students in India, where
strict lockdown was implemented in March 2020. It assessed
depression, anxiety, and stress levels through Depression
Anxiety Stress Scale 2 Items, measured 6 months apart, in
December 2019 and June 2020, during early the COVID-19
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pandemic [4]. In contrast with our findings, an increase in
anxiety and stress levels was found; depression levels, how-
ever, remained unchanged, in accordance with results from
the present study. Even though it is hardly debatable that
COVID-19 quarantine can exert a profound impact on men-
tal health, some subgroups seem to cope better with this sce-
nario, and this might explain the lack of significant change
in some of the measures used. Similar to our findings, a
large survey from the UK Household Longitudinal Study
(UKHLS) through a different mental disorders screening
measure, the 12-item General Health Questionnaire (GHQ-
12) [6], assessed the mental health of individuals before and
during early COVID-19 pandemic lockdown [6] and found
no increase in mental suffering in certain groups including
unemployed or other economically inactive individuals
such as full-time students. Stability in mental health meas-
urements was found in both our sample and the full-time
students of the UKHLS study, although there might be dif-
ferences in economic and employment status between the
two groups.

However, it is important to mention that in this UK
household study [6], some subgroups had an increase in
mental suffering, especially women, adolescents, young
adults, and families with preschool-aged children. Consid-
ering the entire sample, female medical students had stable
SRQ-20 scores (p=0.083) in our study. The post hoc analy-
sis demonstrated a slight improvement (a decrease in SRQ-
20 scores) from 2018 to 2020 (p =0.049); the same was
observed for scores above cut-off (SRQ-202>7) in the years
2018, 2019, and 2020 (75.6%, 70.5%, and 64.4%, respec-
tively; p=0.029). Women from our study had higher SRQ-
20 scores than men (p <0.001), and both genders had high
mean SRQ-20 scores before the COVID-19 pandemic. We
hypothesize that the more consistent improvement observed
in women can be linked both to higher previous scores — in
which proportional differences are more easily measured
or, perhaps more importantly, to positive daily life changes,
despite the stress brought by the pandemic. For example,
during the COVID-19 pandemic, many students were able
to maintain online learning and had more free time or were
able to study on-demand, at their own pace as many classes
were recorded. Other factors could be less social pressure
by peers or the possibility to go back to their families’ home
and study from there. These changes might have had a more
positive impact on women; however, further investigation
is needed. Finally, another possibility is that the SRQ-20
evaluates symptoms that are more common in women, and
therefore their improvement is also more easily measured
in this gender. Perhaps if we had used a scale more focused
on men’s mental health issues more changes in their gender
could be observed.

When considering each class separately, there was
no worsening in mental health; on the contrary, in some
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subgroups, improvements were found both for men and
women. There is no clear explanation for these results, and
they contradict our initial hypothesis. One possible explana-
tion is that our students already had high levels of common
mental disorders before the pandemic. These levels were
still high during quarantine, consistent with findings from
another cross-sectional study of medical students during
the COVID-19 quarantine [17]. The high levels of com-
mon mental disorders could result in a “ceiling effect,” such
that statistical analyses could only detect differences for
decreases in SRQ-20 scores. All sub-items that compose
SRQ-20 had stability among years, except for an improve-
ment in “feel tired all the time,” which can be related with
social distance measures and less daily activities. Although
using another questionnaire, the stability of measures of
mental distress for some groups was observed in the UK
Household Longitudinal Study [6]. As stated by the authors,
they did not find a significant additional independent
increase in an individual’s change in mental distress because
of the COVID-19 pandemic compared to other pre-existing
characteristics. These characteristics included being an eth-
nic minority, living without a partner, being a key worker,
being unemployed, living in an urban area, or having a pre-
existing health condition that would put a person at greater
risk of infection with COVID-19. For these categories, pre-
pandemic mental health inequalities were maintained, but
these had not significantly increased by the end of the first
month of the lockdown period. Moreover, unchanged levels
of mental suffering were also observed in the 2011 HIN1
epidemic in China; in this survey using the same SRQ-20
scale as our study, no difference was found for both quar-
antined and non-quarantined undergraduate students [18].
It is important to analyze different results, especially
because the SRQ-20 is a screening tool for common mental
disorders. Unlike our results, a 5-month longitudinal sur-
vey conducted with 555 college students in China found
an increase in anxiety and depressive symptoms during the
COVID-19 outbreak through the 10-item Positive and Nega-
tive Affect Schedule (PANAS) and the 4-item Patient Health
Questionnaire (PHQ-4) [19]. One possible explanation is
that a different undergraduate student population was stud-
ied, and no medical students were included. Moreover, all
students were confined during the quarantine in question.
In our sample, students were able to attend remote learn-
ing and during clerkships most of the students were able
to maintain their activities, despite some limitations due to
safety measures. Perhaps this may indicate that students can
be more resilient by maintaining some academic activities
in an alternative learning schedule. In concordance with
our results, a cross-sectional Chinese study with 56,679
participants from different regions during the COVID-19
quarantine found that maintaining work-related activities
was associated with lower risks of depression (adjusted OR,
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0.85), anxiety (adjusted OR, 0.92), and insomnia (adjusted
OR, 0.87) through the Patient Health Questionnaire-9, Gen-
eralized Anxiety Disorder-7, Insomnia Severity Index, and
Acute Stress Disorder Scale [20]. On the other hand, for
individuals with pre-existing mood disorders, less stable
daily routines were associated with higher levels of depres-
sion in bivariate analyses through the [21]. Perhaps students
who can maintain at least part of their routines or have no
formal financial obligations to others may not feel a relevant
impact on mental health during quarantine periods. This was
the case for most students from our study.

Another contributing factor for stability on common
mental disorders measures might be that distance learning
can favorably affect mental health, at least for some medical
students. In one of the few prospective studies available,
conducted with 798 first-year through fifth-year medical stu-
dents in Kazakhstan, online learning due to the COVID-19
pandemic was compared with traditional learning 6 months
before through different scales such as the Copenhagen
Burnout Inventory (CBI-S), Patient Health Questionnaire-9
(PHQ-9), Generalized Anxiety Disorder, the 7-item (GAD-
7), and the Patient Health Questionnaire-15 (PHQ-15) scale
[5]. An improvement in mental health was found, with lower
rates of depression, anxiety, and burnout. Further examina-
tion is needed regarding causative effects, but the authors
argue that the ability to combine academic with personal and
family life may have had a positive effect in that group. Even
$0, it is not possible to confirm that distance learning will
benefit students’ mental health and more studies should be
conducted to compare distance learning and mental health.

Even before COVID-19, aspects of medical education
had begun to migrate online. Many medical students already
watch recorded lectures at home and supplement their learn-
ing with online resources [22]. However, many curricula
integrate evidence-based strategies to enhance learning, such
as team-based exercises, interactive clinical cases, and real-
time quizzing. In contrast to lectures, these other forms of
pedagogy traditionally required in-person class time. There-
fore, distance learning has a lot to improve to have similar
benefits as traditional learning. Moreover, some aspects of
medical education do not easily translate online, such as
learning how to perform a physical exam [22]. Interestingly,
as social distancing is pressed to the use of new pedagogi-
cal approaches, some may outlast COVID-19 and become a
standard part of medical education. With better video con-
ferencing tools, traveling physicians will be able to partici-
pate in department grand rounds, residents and fellows at
different clinical sites can have conferences together, and
students can remediate missed content due to illness. Bring-
ing more formative assessments online will also empower
educators to implement more periodic testing than they have
been in person. Finally, social distancing may have forced us

to rethink and restructure medical education, but we might
be generating tools to connect, innovate, and educate that
will improve medicine now and in the future [22].

Stability in mental health statistics during the COVID-19
pandemic lockdown was also found in other study popula-
tions. The Dutch 2-year longitudinal population-based LISS
study measured anxiety and depression in 3983 adults, and no
difference was found among years through the 5-item Mental
Health Index or Inventory (MHI-5) [23]. Another prospec-
tive study assessed psychiatric symptoms through the 9-item
short version of the Antonovsky scales and Mini-Symptom
Checklist, in February 2020 (before COVID-19) and in
March 2020 (after the COVID-19 outbreak) in a German-
speaking sample of 1591 participants, and found that most of
the sample (82%) remained stable [24]. The elderly popula-
tion that participated in ELSA-Brasil Sdo Paulo study center,
a cohort trial from Brazil that used the Clinical Interview
Scheduled-Revised (CIS-R) and the Depression Anxiety
Stress Scale-21 (DASS-21), had similar results and showed
that psychiatric symptoms decreased in 2020. No correlation
was found between the pandemic and worsening physiologic
symptoms [25].

There are several studies underway evaluating men-
tal health during the COVID-19 pandemic. Medical stu-
dents are unique particularly as they have contact with the
disease, directly or through colleagues, on top of a very
demanding curriculum usually associated with high lev-
els of mental distress. Despite this, there are fewer stud-
ies on the mental health of medical students. However, a
cross-sectional study done with medical students in China
during the COVID-19 pandemic lockdown (in February
2020) through the Patient Generalized Anxiety Disorder-7
and the Health Questionnaire-9 established high levels of
anxiety and depressive symptoms, and females were more
likely to be depressed than men [17]. Those studies had
their data collected during the first semester of 2020 and
it is known that the COVID-19 pandemic is still a globally
public health problem. A systematic review analyzed the
long-term effects of COVID-19 on mental health and the
conclusions showed none or mild increase in anxiety and
depression rates [26]. Even with these results, it is neces-
sary to evaluate other aspects of mental health and continue
to conduct research among different populations once the
coronavirus is still causing restrictions all over the world.

Despite its intriguing results, the present study has
some limitations that must be taken into account. First,
during data collection, a few subgroups could be under-
represented. Another limitation is that our data was col-
lected using a self-reported instrument that relies heavily
on each participant’s interpretation of the questions and
their level of self-knowledge. Nevertheless, self-reported
instruments are widely used in research, and our WHO
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instrument, the SRQ-20, is validated for use in Brazil-
ian Portuguese [27]. It has been widely used, including in
studies on mental health during the COVID-19 quarantine
[28]. A very important point is that SRQ-20 is a screening
tool for common mental disorders and does not give any
diagnostic findings, which makes it difficult to compare
with other studies that used other mental health instru-
ments. It comprises twenty items that include anxiety and
depression symptoms and that favors the possibility of
comparing with different studies, even though they used
different scales. It is also crucial to consider that 2020
data was collected during a specific 3-month period (from
April until June 2020) at the beginning of the COVID-19
pandemic, and that this may change over time, especially
because the COVID-19 pandemic is still going on. It is
crucial to emphasize that our results represent only the
beginning of the COVID-19 pandemic and that the longer
this disease is present in our society, the common mental
disorders might change over time and again, we accentuate
the need for further mental health prospective studies. The
students were going through different school grades, such
as the third- and fourth-year classes that were on distance
learning and the fifth- and sixth-year classes that were
having in-person activities and studying for residency
programs exams. For both differences on lockdown, the
workload was diminished and this could be impacted on
the results, once part of the group was living in social
distance and the other part was having contact with other
people and even with patients contaminated with the
coronavirus. This could have impacted on the results and
more studies should be done to be able to draw conclu-
sions. Moreover, our sample might not be representative
of the entire academic student population. Unfortunately,
because the forms were anonymous, we could not assess
socio-demographic and clinical information of those who
did not respond to compare it with data from students
included in the present study. Few prospective studies on
student’s mental health were published during the 2020,
2021, and 2022 COVID-19 pandemic with contrasting
results. No study was conducted with medical students
and, moreover, the majority analyzed data collected at the
beginning of the 2020 COVID-19 pandemic. Two of those
studies had results different from ours: mental health prob-
lems and stress increased during the first months of the
COVID-19 pandemic [29, 30]. On the other hand, another
study made with university students found no clinically
significant changes in mental health symptoms, in line
with our study [31]. Interestingly, all studies agree on the
need for further studies on the subject. Taking all of this
into consideration, we emphasize that further studies and
meta-analytical analyses should be done to better examine
the impacts of the COVID-19 pandemic on mental health
among medical students.
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Conclusions

This is the first 3-year prospective study on mental health in
medical students that has investigated the effects of the COVID-
19 pandemic lockdown. The COVID-19 pandemic lockdown
caused substantial changes in medical students’ daily routines,
with social distancing measures directly affecting academic
activities. In contradiction to our initial hypothesis, stability
in levels of common mental disorders was found when 2018
and 2019 results were compared with 2020 results (during the
pandemic lockdown). This outcome proceeded with an alter-
native learning schedule in both pre-clinical and clinical peri-
ods. Students continued academic activities through distance
learning and maintained many practical activities in clerkship,
despite implemented safety measures including patient interac-
tion in smaller groups, protective clothing and equipment, and
avoidance of direct contact with confirmed positive COVID-19
patients. This study may indicate that medical students can be
resilient when living through a pandemic such as COVID-19,
at least if some academic activities were maintained in an alter-
native learning schedule. There are still very few prospective
studies, which examined a short time period, but some of their
findings are in concordance with ours. Further studies should be
conducted to understand factors responsible for such stability,
such as social and economic support, resilience, or even high
levels of previous common mental distress.
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