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Abstract

Background: Medical students in Brazil
experience high rates of mental health problems
(MHPs). However, the current prevalence rates in
this population remain unknown. Therefore, the
authors aimed to estimate the prevalence of MHPs
among medical students in Brazil. Methods: In this
systematic review and meta-analysis, PubMed,
Embase, Scopus, LILACS, and PsycINFO were
searched for cross-sectional studies published in
peer-reviewed journals that reported the prevalence
of MHPs in a medical student sample in Brazil and
utilized validated instruments translated to
Portuguese. A DerSimonian-Laird random-effects
model was used to calculate the pooled prevalence
of each different MHP, for males and females, and
for studies conducted before and after the pandemic
outbreak. Registered in PROSPERO, number:
CRDA42024499416. Results: Ultimately, 126

studies were included, aggregating data from
47,513 medical trainees. The pooled prevalence was
36.3% (95% CI 31.2-41.6) for depressive
symptoms, 41.2% (33.8-48.8) for anxiety
symptoms, 38.7% (32.3-45.3) for common mental
disorders, 65.6% (58.5-72.4) for poor sleep quality,
among other MHPs. Female students showed higher
prevalence rates than males, except for alcohol
abuse. For depression, pre-Covid-onset studies
yielded a pooled prevalence of 34.8% (29.1-40.7)
compared to 43.4% (31.0-56.3) in post-Covid-onset
studies (p=0.22). Conclusions: These findings
underscore the need for greater emphasis on mental
health care and support during medical training in
Brazil.
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Background:

Mental health problems (MHPs) are among the
most prevalent health-related issues worldwide and
are leading causes of disease burden. Among those
most susceptible to the wide array of MHPs are
university  students, with medical students
experiencing especially high rates.** Some studies
suggest that the highly competitive academic
environment, demanding workload, and peer
pressure are contributing factors for a diminished
quality of life and poor mental health in this
population.*

Within the Brazilian context, a review from 2016
reported elevated prevalence rates of different
MHPs, such as excessive daytime sleepiness
(46.1%), general anxiety (32.9%), depression
(30.6%), common mental disorders (31.5%), low
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sleep quality (51.5%), and stress (49.9%), among
medical trainees in the country.” Since then, a
significant number of new primary studies have
been published, reflecting the growing interest in
this subject.

Additionally, the onset of the COVID-19 pandemic
in 2020 significantly influenced the mental health
landscape—globally and in Brazil. Numerous
factors contributing to poor mental health outcomes
were exacerbated, which influenced the frequency
of various MHPs. A study conducted in 2020,
assessing the prevalence of depressive and anxiety
disorders in 204 countries and territories estimated
that during the pandemic, the prevalence of major
depressive disorder and anxiety disorders increased
globally by 25% and 28%, respectively, particularly
among younger individuals.® In Brazil, while
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numerous primary studies have been published,
they are fragmented and present varying results
from different populations. Consequently, the
current epidemiological state of MHPs among
Brazilian medical students remains unknown.

While extensive primary data on mental health
issues exist among medical trainees in Brazil, the
COVID-19 pandemic has introduced a new
epidemiological landscape. Therefore, this study
aimed to conduct a systematic review of the
available literature to estimate the prevalence of
MHPs among medical students in Brazil via meta-
analysis, and to assess the pooled prevalence of
studies conducted before and after the onset of the
COVID-19 pandemic in the country.

Methods:

This systematic review was registered in the
PROSPERO International Prospective Register of
Systematic ~ Reviews  (registration  number
CRD42024499416) and is reported in line with the
Preferred Reporting Items for Systematic Reviews
and Meta-Analysis checklist (PRISMA).

Search strategy and selection criteria:

In this systematic review and meta-analysis, we
searched PubMed, EMBASE, Scopus, LILACS and
PsycINFO from database inception until Feb 20,
2024, to identify all relevant cross-sectional studies
that reported the prevalence of MHPs (e.g.,
depressive or anxiety symptoms, burnout syndrome,
suicidal ideation, etc.) among medical students in
Brazil. There were no restrictions on language or
date of publication. The search strategy for all
databases used the following terms: "medical
students", “undergraduate students”, "mental
health", "depressive disorder", depression, "mood
disorders", “bipolar, schizophrenia, stress, anxiety,

burnout,” "panic disorder", '"panic attack",
"affective disorders", "behavioral symptoms",
“suicide, suicidal”, "sleep disorders", "sleep
deprivation", ‘"sleep quality", "sleep wake
disorders", "personality disorders", “substance-

related disorders”, “Brazil, Brazilian, Brasil”. In
addition to these bibliographic database searches,
the references of all relevant research articles were
scrutinized to identify additional data sources. A
complete list of search terms for MEDLINE is
provided in an Appendix available upon request to
Author.

Eligibility criteria:
To be included in this review, primary studies had to
be cross-sectional studies reporting the prevalence

of one or more MHPs in a sample of medical student
in Brazil, published in a peer-reviewed journal, and
utilizing validated instruments translated into
Brazilian Portuguese. For international multicenter
studies, separate data on the Brazilian sample
should be reported. We excluded studies that
focused on university students without subgroup
analysis of medical students; studies using
questionnaires in which the primary focus was not
the assessment of an MHP (e.g., quality of life
questionnaires, lifestyle questionnaires); studies
with samples comprising only one sex; studies
published in formats that do not undergo peer
review (e.g., letter to the editor); cross-sectional
studies with data collection at different time periods
on the same sample (e.g., at the beginning and end
of the year); and studies with overlapping data from
another included study (in such cases, the most
comprehensive report with the largest sample size
was included). If the full text was not available, the
corresponding author was contacted via e-mail. If a
study had overlapping data with one of the included
studies but presented data on additional MHPs, only
the latter was included.

Selection process:

Two reviewers independently screened the titles and
abstracts identified in the literature search. The full
texts of potentially eligible articles were obtained to
determine whether the studies met the eligibility
criteria. Disagreements were resolved through
discussions between the two authors until consensus
was reached. A third reviewer was available for
arbitration, if needed.

Data items:

Two investigators independently extracted relevant
information from individual studies using a
preconceived and standardized data extraction
form, including the first author, publication year,
period of data collection (year and month range),
Brazilian state and region (North, Northeast [NE],
Central-West [CW], Southeast [SE] and South)
where recruitment was performed, sample size,
mean or median sample age, proportion of female
participants, MHP assessed, instrument and cutoff
score used, prevalence in the total sample, and
prevalence in males and females, when available.
The data collection periods of the included studies
were dichotomized into pre-pandemic and post-
pandemic onset. Studies were considered to have
been conducted after the onset of the COVID-19
pandemic if data collection began after March 2020,
when the initial physical distancing and isolation
measures started in Brazil, or if it was explicitly
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stated in the methods section that data collection
was performed entirely during the COVID-19
pandemic. Studies that began data collection before
this date but completed it afterwards were labeled as
“overlapping”. Any discrepancies were resolved
through discussion and consensus among the
authors. When relevant data were not available, we
contacted the corresponding authors of the studies
to request the information.

Risk of bias assessment:

We assessed the methodological quality of the
included studies using The Joanna Briggs Institute
Critical Appraisal Checklist for studies reporting
prevalence data. This checklist contains nine
questions, and answers could be “yes,” “no,”
“unclear,” or “not applicable.” The cutoff points
were determined according to previous systematic
reviews and were as follows: risk of bias (RoB) was
defined as “high” when the study reached up to 49%
score “yes”; “moderate” when the study reached
50% to 69% score “yes”; and “low” when the study
reached more than 70% score “yes”.”® Two
reviewers independently assessed study quality,
with disagreements resolved by consensus or
arbitration by a third author. Additionally, each
study was given a global score ranging from 0 to 9
based on the number of questions answered “yes”,
with higher scores indicating higher quality studies.

Studies classified as having a moderate to low RoB
according to these criteria were synthesized
separately using the methods described below.

Synthesis methods:

A meta-analysis was performed to assess the pooled
prevalence of the different MHPs. We pooled the
prevalence estimates from studies for each mental
health issue using the DerSimonian-Laird random-
effects model, and the prevalence estimates were
transformed via the Freeman-Tukey double arcsine
transformation. Between-study heterogeneity was
assessed using the I? statistic. The results are
presented in forest plots with 95% confidence
intervals (95% CI). Analyses were performed using
the meta package in R (version 4.0.5).

We performed a subgroup analysis to explore the
role of the dichotomized data collection period (pre-
pandemic onset vs. post-pandemic onset) on MHPs
prevalence whenever at least eight studies were
available for each period. Meta regression was used
for continuous variables: “year of data collection”
and “RoB score”. Statistical significance was set at
p-value < 0.05. We also conducted a sensitivity

analysis that included studies reporting prevalence
estimates for the same MHP using the most
frequently employed screening instrument and its
most common cutoff (e.g., depressive symptoms
assessed by the Beck Depression Inventory with a
cutoff score of >10).-Additionally, owing to Brazil’s
large territorial size, analyses were also grouped by
geographic macroregion.

We did not assess publication bias in this study
because it only included prevalence studies. As
discussed by Borenstein,’ the procedures to address
publication bias are based on the premise that
statistically significant studies are more likely to be
published than those that are not; this premise does
not apply to studies reporting the prevalence of a
condition (e.g., depressive symptoms) in a sample.
This approach aligns with other guidelines for
conducting proportional meta-analyses. '

Results:

Study selection:

We initially identified 2,572 records through the
database search. After the removal of duplicates,
2,078 records were screened by title and abstract, of
which 217 full-text articles were reviewed, and 126
were included in analysis (Figure 1). The list of
studies excluded at the full-text screening stage,
along with reasons for exclusion, can be found in an
Appendix available upon request to Author.

Study characteristics:

A total of 47,513 medical students in Brazil were
included in the review, with sample sizes ranging
from 35 to 4,840. The mean or median age of
students varied from 20 to 27.7 years (range 17 —
41), and the proportion of female participants varied
from 39.1% to 80.6% across the included studies. A
total of 102 studies provided information from data
collected before March 2020 (labeled as pre-Covid-
onset),!'"11% 20 after the referred date (post-Covid-
onset),!* 132 and four were undetermined.!**13¢
Regarding the five Brazilian territorial macro
regions, 35 studies were conducted in the NE
region, two from the North region, 49 from the SE
region, five from the CW region, and 24 from the
South region; eight were multicenter studies, and
three did not report. Information on each study is

available in an Appendix available upon request to
Author.

RoB in studies:

For the RoB assessment, 37 (29.4%) studies were
classified as having a low risk of bias, 66 (52.4%) as
having a moderate risk and 23 (18.2%) as having a
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Figure 1
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high risk. The item with the most unsatisfactory
response among the studies was question five: “Was
the data analysis conducted with sufficient coverage
of the identified sample?”, as only 42 (33.3%)
studies received a “yes” score. The most common
RoB score was five, which was assigned to 35
studies. The lowest score was two, which was
received by six studies, whereas the highest score
was nine, which was assigned to two studies.

Results of synthesis:

In the 50 studies (n=24,072 participants) in which
the prevalence of depressive symptoms was
reported, the pooled estimate from the random-
effects meta-analysis was 36.3% (95% CI 31.2—
41.6, 1’=99%) (Figure 2). Meta-analytic pooling
from the 20 studies that provided values for males
and females yielded a pooled prevalence of 27.9%
(95% CI 20.6-35.8, 1>=96%) for males and 36.8%

(95% CI 28.0-46.9, 1’=98%) for females. The
prevalence of anxiety symptoms was reported in 29
studies (n=12414 subjects), yielding a pooled
prevalence of 41.2% (95% CI 33.8-48.8, 1>=99%)
(Figure 3). Eight studies provided prevalence data
for males (27.4% [95% CI 19.7-35.7, 1>=88%]) and
females (39.8% [95% CI 30.6-49.3, [’=94%]). The
pooled prevalence estimates of other MHPs are
displayed in Table 1.

For subgroup analysis based on the time of data
collection, 41 pre-Covid-onset studies (n=20,084
subjects) assessed the prevalence of depressive
symptoms, resulting in a pooled prevalence of
34.8% (95% CI 29.1-40.7, 1>=98%), whereas the
nine post-Covid-onset studies (n=3,988 subjects)
reported a pooled prevalence of 43.4% (95% CI
31.0-56.3, I’=99%; test for subgroup differences
p=0.22). Regarding anxiety symptoms, subgroup
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Figure 2: Pooled prevalence of depressive symptoms among medical students in Brazil

Study Events Total Weight |V, Random, 95% CI IV, Random, 95% CI
Albuquerque Souza 2022 481 1372  2.0% 0.351[0.325; 0.376] -

Alencar 2023 176 283 2.0% 0.622[0.563; 0.679] +—
Amaral 2008 77 287 2.0% 0.268[0.218;0.324] —

Aragdo 2017 56 215 2.0% 0.260[0.203; 0.325] -

Baldassin 2008 184 481 2.0% 0.383[0.339; 0.428] 4

Bassols 2014 43 232 20% 0.185[0.138;0.241] R

Bastos 2022 189 382  2.0% 0.495[0.444; 0.546] —]
Bressolin 2020 40 192 2.0% 0.208[0.153;0.273] +—

Bruch 2009 67 233 2.0% 0.288[0.230; 0.350] —+

Caldelaro 2022 42 684 2.0% 0.061[0.045;0.082] [ ]

Cardoso de Souza 2021 140 272 2.0% 0.515[0.454; 0.575]

Carli 2021 551 1470 2.0% 0.375[0.350; 0.400] -]

Cavestro 2006 19 213 2.0% 0.089[0.055:0.136] [+

Chagas Mendes 2022 78 141  2.0% 0.553[0.467; 0.637] —+
Costa 2012.2 34 84 1.9% 0.405[0.299;0.517] —5—
Cybulski 2017 88 199 2.0% 0.442[0.372;0.514] e

Dias 2022 98 209 2.0% 0.469 [0.400; 0.539] []
Fernandes Ribeiro 2020 28 355 20% 0.079[0.053;0.112] [ ]

Gabriel da Costa 2022 99 152 2.0% 0.651[0.570; 0.727] -+
Hirata 2007 53 161 2.0% 0.329 [0.257;0.408] +—

Kubrusly 2021 114 292  2.0% 0.390 [0.334; 0.449]

Ledo 2011 22 111 1.9% 0.198[0.129; 0.285] -+

Leite 2021 90 267 2.0% 0.337[0.281;0.397] []

Macedo 2009 67 290 2.0% 0.231[0.184;0.284] L

Marcon 2020 2941 4840 2.0% 0.608[0.594; 0.621] ]
Mayer 2016 (VERAS Study) 557 1350 2.0% 0.413[0.386; 0.439] —
Mendes 2021 110 218 2.0% 0.505[0.436; 0.573] +1
Moro 2005 57 140 2.0% 0.407 [0.325; 0.493] -

Motta 2019 42 129 1.9% 0.326[0.246; 0.414] [+

Neres 2021 105 381 2.0% 0.276[0.231;0.323] =

Nunes 2022 277 812 2.0% 0.341[0.309; 0.375] |

Paro 2010 126 352 2.0% 0.358(0.308;0.410] =

Paula 2014 188 652 2.0% 0.288[0.254; 0.325] S

Perissotto 2021 125 347 2.0% 0.360[0.310; 0.413] =
Rebougas Ribeiro 2020 134 331 2.0% 0.405[0.352; 0.460] B+
Rezende e Abrao 2007 317 400 2.0% 0.792[0.749; 0.831] Lo
S4 e Camargo 2023 381 778 2.0% 0.490[0.454; 0.525] |-
Sacramento 2021 165 458 2.0% 0.360[0.316; 0.406] —

Sampaio Souza 2023 115 240 2.0% 0.479[0.414; 0.544] +—
Sartordo Filho 2021 219 340 2.0% 0.644[0.591; 0.695] ]
Serra 2015 200 657 2.0% 0.304[0.269;0.341] [-]
Siqueira~Campos 2021 149 315 2.0% 0.473[0.417;0.530] ]

Sol 2021 176 296 2.0% 0.595[0.536; 0.651] 4
Souza Lima 2009 38 80 19% 0.475[0.362; 0.590] —FF—
Tabalipa 2015 86 262 2.0% 0.328[0.272;0.389] e

Teixeira dos Santos 2019 175 659 2.0% 0.266[0.232; 0.301] 0

Torres 2015 (UNESP Study) 35 471  20% 0.074[0.052;0.102] [ ]

Vallilo 2011 34 400 2.0% 0.085[0.060:0.117] [ ]

Vasconcelos 2015 45 234  2.0% 0.192[0.144; 0.249] -E—

Vitorino 2023 219 353 2.0% 0.620[0.568; 0.671] 7
Total (95% CI) 24072 100.0% 0.363 [0.312; 0.416] i

I T T T T 1
0 0.2 0.4 0.6 0.8 1
Proportion

Heterogeneity: Tau® = 0.0367; Chi® = 3371.33, df = 49 (P = 0); I* = 29%
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Figure 3: Pooled prevalence of anxiety symptoms among medical students in Brazil

Study Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Albuquerque Souza 2022 625 1372 3.5% 0.456 [0.429; 0.482] |:|
Bassols 2014 43 232 3.4% 0.185[0.138; 0.241] = é
Bastos 2022 199 382 3.5% 0.521[0.470;0.572] ey
Bruch 2009 233 233  3.4% 1.000 [0.984;1.000] 1 ]
Caldelaro 2022 42 684 3.5% 0.061[0.045;0.082] [ ]
Cardoso de Souza 2021 137 272  3.4% 0.504 [0.443; 0.565] ~[—Z—,L
Carli 2021 235 1470 3.5% 0.160 [0.141;0.180] -+
Chagas Mendes 2022 71 141 3.4% 0.504 [0.418; 0.589] —1
Dziedzic 2022 48 162  3.4% 0.296 [0.227;0.373] -+
Fernandes Ribeiro 2020 146 355 3.5% 0.411[0.360; 0.464] EL
Kubrusly 2021 138 292 3.4% 0.473[0.414;0.532] +4
Ledo 2011 39 144 3.4% 0.271[0.200; 0.351] -
Leite 2021 130 267 3.4% 0.487 [0.426; 0.549] S aap
Mendes 2021 110 218  3.4% 0.505 [0.436; 0.573] e
Mota 2021 143 241 3.4% 0.593 [0.528; 0.656] e
Motta 2019 51 129 3.4% 0.395[0.310; 0.485] —+1—
Nunes 2022 376 812 3.5% 0.463[0.428;0.498] B
Perissotto 2021 206 347 3.5% 0.594[0.540;0.646) =y
Reboucas Ribeiro 2020 147 331 3.5% 0.444 [0.390; 0.499] JE,L
Sa e Camargo 2023 370 778 3.5% 0.476[0.440;0.511] -
Sacramento 2021 141 458 3.5% 0.308 [0.266; 0.352] el
Sartoro Filho 2021 157 340 3.5% 0.462[0.408;0.516] 7
Serra 2015 141 657 3.5% 0.215[0.184;0.248] | ;
Silva Santos 2010 126 377 3.5% 0.334[0.287;0.384] B
Siqueira—Campos 2021 121 315  3.5% 0.384 [0.330; 0.440] E
Teixeira dos Santos 2019 197 659 3.5% 0.299 [0.264; 0.335] E
Trindade Janior 2021 52 159  3.4% 0.327 [0.255; 0.406] 1=
Vasconcelos 2015 80 234 3.4% 0.342[0.281;0.407] +1
Vitorino 2023 156 353  3.5% 0.442[0.389; 0.495] et
Total (95% Cl) 12414 100.0% 0.412 [0.338; 0.488] i

|

Heterogeneity: Tau® = 0.0428; Chi® = 2038.47, df = 28 (P =0); I* = 99%

analysis showed that the 19 pre-Covid studies
(n=8,306 subjects) yielded a pooled prevalence of
40.2% (95% CI 31.0-49.8, 1’=99%), compared to
43.1% (95% CI 30.3-56.4, 1*=99%; p=0.73) of the
10 post-Covid studies (n=4108 subjects). Owing to
the insufficient number of post-Covid-onset studies,
it was not possible to perform this subgroup analysis
for other MHPs.

To further assess the impact of other moderators on
the prevalence rates of MHPs, meta-analyses
stratified by geographic region and RoB (moderate
to low RoB studies) were conducted, and the results
are displayed in Table 2, respectively. Notably, it

| T | | 1
0 0.2 0.4 0.6 0.8 1
Proportion

was not possible to synthesize results for the North
region for any MHP, because of an insufficient
number of studies, as only two articles were
identified during the literature search, each
assessing a different mental health issue.

In the meta-regression analysis, we found a
significant positive association between the year of
data collection and the prevalence of depressive
symptoms  (B-coefficient=0.01, p=0.0474) and
common mental disorders (B-coefficient=0.01,
p=0.0002). The year of data collection for other
MHPs did not significantly account for
heterogeneity in prevalence estimates. The RoB
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Table 1: Pooled prevalence of mental health problems among medical students in Brazil
Male Female
n;-f Poigzdof 1§¥allf)nce n of Rooled n of Pooled prevalence
studies o Cl, 0
studies pre"agm}‘;’)(% % | spidies (95% CL )
Common
mental 29 38.7% 12 33.5% 12 39.1%
disorders (32.3-45.3, 97%) (26.5-40.8, 91%) (30.0-48.5, 96%)
(CMD)
Poor sleep 15 65.6% 3 54.9% 3 73.0%
quality (58.5-72.4, 95%) (22.5-85.3, 94%) (37.5-96.9, 98%)
Alcohol 14 31.2% 5 39.5% 5 27.5%
abuse (22.6-40.5, 99%) (22.9-57.5, 98%) (12.6-45.7, 99%)
54.6% 35.4% 57.3%
EDS H (43.4-65.6, 98%) 3 (26.4-44.8, 61%) 3 (40.2-73.6, 94%)
Stress 10 42.2% 3 38.6% 3 51.9%
symptoms (26.6-58.6, 99%) (22.8-55.6, 91%) (43.0-60.7, 68%)
Burnout 9 21.9% 7 14.4% 7 14.6%
syndrome (13.6-31.5, 97%) (9.9-19.6, 81%) (10.6-19.1, 81%)
Suicidal 5 11.4% 5 7.2% 5 9.6%
ideation/risk (5.6-19.0, 94%) (0.4-20.0, 86%) (2.5-20.7, 92%)
24.5% 9.2% 26.7%
B . (13.5-37.6, 94%) 2 (4.9-14.6, 1%) . (18.1-36.2, 56%)
OCD 3.8%
symptoms 2 (2.3-5.5, 0%) A, L
Internet 34.1%
addiction 2 (0.0-93.2, 100%) NA NA
Trait 34.8%
anxiety 2 (31.8-38.0, 13%) s Na
State 35.0%
anxiety - (25.0-45.7, 85%) A, Na

NA: not available; CI: confidence interval; EDS: excessive daytime sleepiness; BSD: body shape

dissatisfaction; OCD: obsessive compulsive disorder.

score also showed no association with the
prevalence estimates of any MHP.

For the sensitivity analysis, we found that the
pooled prevalence of each MHP was generally
consistent when comparing studies that used the
most frequently employed screening instrument and
its most common cutoff value against the overall
pooled prevalence in an Appendix available upon
request to Author. As an exception, two
questionnaires related to anxiety symptoms were

tied as the most commonly used across studies (i.e.,
the Beck Anxiety Inventory [BAI] > 11 and the
General Anxiety Disorder-7 > 10); studies using the
BALI reported a pooled prevalence of 29.5% (95%
CI 14.3-47.4) compared with the overall prevalence
of 41.2% (95% CI 33.8-48.8).

Discussion:

To the best of our knowledge, this is the first
systematic review and meta-analysis of the
prevalence of multiple MHPs among medical
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students in Brazil, by region.

Table 2: Pooled prevalence of mental health problems among medical

Southeast Center-West Northeast North
South
Prevalence Prevalence Prevalence Prevalence Prevalence
. : (95% CL T2, | (95%CLI, | (95%CLI, | (95% CL P,
(95% CL, I, n)
n) n) n) n)
37.0% 34.0% 36.8% 37.2%
Depression (26.9-47.7, (26.1-42.3, (18.3-57.5, (33.8-40.7, NA
95%, 8) 98.6%, 23) 96%, 2) 81%, 12)
56.6% 39.2% 45.3%
Anxiety (17.0-90.0, | (31.0-47.8, NA (39.3-51.4, NA
99%, 4) 97%, 14) 91%, 6)
Common 28.4% 46.3% 38.2%
mental (17.9-40.3, | (35.6-57.2, NA (32.1-44.5, NA
disorders 96%, 5) 96%, 7) 88%, 7)
Poor slee 68.9% 65.8% 67.9%
i P (53.8-82.2, | (49.8-80.2, NA (58.3-76.7, NA
quality 92%, 2) 97%, 7) 83%, 4)
Excessive 47.9% 56.5% 79.9%
daytime NA (34.6-61.3, | (54.1-58.8, | (20.7-97.1, NA
sleepiness 93%, 5) 0%, 2) 99%, 2)
31.6% 27.5%
fgﬁ?gl (19.6-45.1, | (20.4-353, NA NA NA
97%, 6) 96%, 6)
Stress 24.1% 59.4% 46.5%
RS (2.4-58.3, (55.5-63.3, NA (33.6-59.6, NA
EEE 98%, 2) 44%, 4) 94%, 3)
Burnout 52.2% 16.1%
. “dm;‘]e NA (37.3-66.9, NA (10.2-23.0, NA
o 87%, 2) 92%, 5)

CI: confidence interval; n: number of studies; NA: not available.

students in Brazil following the COVID-19
pandemic. We synthesized data from 126 studies
involving 47,513 participants, providing the pooled
prevalence of multiple MHPs, such as depressive
symptoms (36.3%), anxiety symptoms (41.2%),
burnout syndrome (21.9%), alcohol abuse (31.2%),
poor sleep quality (65.6%) and others.

When studies conducted before and after the start of
the COVID-19 pandemic were pooled, depression
and anxiety symptoms were not significantly
different in their estimated pooled prevalence
among medical trainees. It is worth noting that this
analysis does not assess the causal impact of the
pandemic on the observed differences in
prevalence. Nonetheless, there is evidence of a
global rise in mental health cases during that global
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health emergency, particularly from longitudinal
studies, which are outside the inclusion criteria for
this review. One large review estimated 53.2 million
new cases of major depressive disorder and 76.2
million new cases of anxiety disorders worldwide
due to COVID-19, with the most notable increase
among younger individuals.®

In contrast, a repeated cross-sectional study
evaluating mental distress in a sample of medical
students in Brazil before and during the pandemic
reported stable results over a three-year period.'’
This stability may be attributed to the already high
levels of CMD among students prior to the
pandemic, possibly resulting in a "ceiling effect",
which is consistent with the already high prevalence
rates of MHPs found in our review, even though
crude pre/post comparisons of cross-sectional data
do not assess causality. Nevertheless, a longitudinal
survey of medical students in India revealed an
increase in anxiety and stress levels during the
pandemic, which aligns with the results from young
adults in a random sample survey of the UK
population in the same period.!*®!** The differences
found among studies from different countries that
directly assessed the causal impact of the pandemic
are likely due to variations in sample characteristics,
the types of MHPs assessed, study design, and how
each country managed the pandemic.

Further analyses were performed to assess the
impact of other moderators. Meta-analyses of
studies with lower RoB yielded prevalence rates
similar to those found from synthesizing all studies,
suggesting that the overall estimates are robust and
not substantially influenced by study quality. We
also grouped samples by Brazil’s geographic
macroregions. While the prevalence of some MHPs,
such as depression and poor sleep quality, were
consistent across regions, others like CMD and
stress showed some variation. These differences
may be related to other factors such as instruments
used, types of institutions involved and the number
of available studies in each region. This highlights
the need for nationwide inquiries into medical and
other undergraduate students” mental health, using
unified instruments to better understand regional
differences and particularities. Notably, although
the North region covers almost half of the country’s
territory, we identified only two available studies
during the literature search, each addressing a
different outcome. As a result, meta-analysis was
not possible for the region. This issue has also been
identified in previous Brazilian reviews, due to the
shortage of studies from this area.>® Thus, future

research should ensure the inclusion of samples
from the North to better account for the country’s
full demographic diversity.

The present analysis builds on extensive evidence
showing that medical trainees often exhibit high
levels of MHPs. A similar review synthesizing
studies from various countries reported a prevalence
of 27.2% for depression and 11.1% for suicidal
ideation during medical school, similar to our
results of 36.3% and 11.4% for these MHPs,
respectively.'® These rates are notably higher than
those typically reported in the general population.'*!
For instance, a large and representative mental
health survey in the metropolitan region of Sao
Paulo found that among young adults from the
general public, 9.7% of participants suffered from
major depressive disorder, 19.2% from any anxiety
disorder and 3.5% with alcohol abuse; lower rates
than those found in our review.'*

Burnout syndrome is another well-documented
concern among medical students, as confirmed by
the high prevalence found in the present review. A
national survey of the United States population
found that burnout is more prevalent among
physicians, residents, and medical students than
among their peers in the general population,
peaking during medical school and gradually
declining with each career stage.? Similarly, a
Brazilian study observed that medical students
exhibited poorer psychological well-being and
social relationships than their age-matched controls
did.? Factors such as increased competition, lack of
time for personal activities, and insecurity about
their professional future have been shown to
negatively impact medical students’ mental health
and quality of life, placing a substantial burden on
their well-being.*

Furthermore, we found that the prevalence of
depressive symptoms and CMD showed a positive
increase according to the year of data collection.
The other MHPs did not show any significant
difference. The reasons for this increase remain
unclear. This could be due to general societal
changes, as evidence shows a rise in mental health
issues and their burden over the past decades, which
naturally affects medical students.!* Alternatively,
differences in data collection methods or diagnostic
criteria over the years could also be contributing
factors for the increase. Nonetheless, it is worth
noting that a similar systematic review, which
focused only on studies conducted after the
pandemic outbreak, reported rising prevalence rates
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of depression and anxiety symptoms among
medical students globally."** Therefore, despite
growing evidence-based interventions for treating
MHPs, these appear to continue to increase in both
the general population and specific groups, such as
medical trainees, and external factors, such as the
pandemic, likely exacerbated these issues.'*

The rates of sleep-related disturbances were the
highest among the MHPs in this review, with 65.6%
of students experiencing poor sleep quality and
54.6% suffering from excessive daytime sleepiness.
These findings indicate that the majority of medical
students in Brazil do not enjoy adequate sleep
hygiene, which itself is a contributing factor to other
poor mental health outcomes. One systematic
review demonstrated that poor sleep and insomnia
symptoms are both associated with increased stress
among undergraduate students.'*> Furthermore, a
review of randomized controlled trials revealed that
improving sleep led to a significant positive effect
on mental health, including reductions in
depression, anxiety, stress and psychotic
symptoms.'*  The high prevalence of sleep
disturbances reported in the present review
emphasizes the opportunity to address sleep
hygiene in medical education as an effective way to
support students’ overall health.

In general, we observed that female students had
higher prevalence rates of MHPs than males, except
in the case of alcohol abuse. This trend was also
observed in a previous review of Brazilian medical
students, as female gender was significantly
associated with higher rates of depression, anxiety,
and stress, indicating a consistent pattern.> Similar
findings have also been reported in epidemiological
studies of the general population and have persisted
during the pandemic.'**!*” Underlying biological,
psychological, and social factors are likely
contributors to this disparity, and possible
explanations have been discussed previously.'*®
Furthermore, the higher prevalence of alcohol abuse
among male students found in our review is
consistent with similar reports of higher rates of
substance use disorders, alcohol abuse and
dependence in this group.'*® This could be due to
different social behaviors in this population, such as
the use of alcohol to cope with academic stress, and
greater social acceptance of drinking among males.
The university setting can also play a role in
problematic substance use, as students often face
peer pressure to initiate or escalate consumption,
and typically gain legal access to alcohol and other
substances (e.g., tobacco) during this period.

However, this issue is not limited to male students,
as our review also underscored a notably high
frequency of alcohol abuse among female students
(27.5%). Given the consistency of these findings
with the available evidence, future research should
explore gender differences in greater depth to
develop targeted interventions for specific
demographics.

Sensitivity analysis generally found consistent
results when comparing the overall prevalence of
MHPs with studies that used the most frequently
employed screening instrument. Still, it is important
to recognize that the data synthesized in this study
were mostly derived from self-report instruments,
which can differ in their sensitivity and specificity,
depending on their intended use. For instance,
studies that used the BAI compared to those that
used GAD-7 found considerably lower rates of
anxiety. This variability should be acknowledged
when interpreting these findings, although the
overall prevalences from other MHPs remained
stable. Despite their limitations, self-reporting
instruments are essential for clinical research on
mental health as they have the advantage of being
easy to administer and, importantly, allow
anonymity, which 1is crucial for accurately
identifying MHPs.'%

However, our review has some limitations. First, the
high heterogeneity (I*> > 90%) found in most
analyses indicates considerable variability between
studies. Nonetheless, this is observed in the
majority of proportional meta-analyses and could be
attributed to differences in the year of publication,
sample characteristics, and assessment tools.'
Second, the scope of this review included only
cross-sectional studies, which limited our ability to
infer causality and observe changes in MHPs over
time. Third, some MHPs had few available studies,
resulting in less robust estimates and limited
generalizability for specific conditions. Fourth, the
limited number of post-pandemic-onset studies
constrained our ability to perform further subgroup
analyses for all MHPs in this study. Fifth, we found
no studies reporting the prevalence of psychotic
disorders or symptoms, even though these
conditions often emerge during college. This lack of
data could be attributed to the fact that individuals
with these conditions often leave university
environments. Consequently, when a sample of
university students is recruited, those with
psychosis are typically underrepresented because
they do not attend classes regularly. This issue likely
extends to the most severe cases of the other MHPs
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assessed in this review. Future research should
address this gap by considering alternative
recruitment strategies that include individuals who
have left universities due to severe mental health
conditions.

In summary, our study synthesized the available
evidence estimating the prevalence of various
MHPs faced by medical students in Brazil. These
findings have important implications for health
policy and clinical practice and may prompt future
research in different areas. Policymakers and
healthcare providers can use this information to
prioritize health resources, as the high rates reported
for various MHPs underscore the urgent need to

support systems in medical schools. Some studies
have advocated that fostering students” resilience
through institutional policies, such as student-
centered educational approaches (e.g., active
learning), incentives for extracurricular activities,
and accessible counseling services, along with
individual strategies like adopting problem-focused
coping skills, may help improve students’ mental
health.'#1* Additionally, specific strategies may be
required to address the distinct mental health needs
of different demographic groups. We emphasize that
without addressing these issues, we risk
perpetuating mental health struggles that affect not
only medical students, but also the quality of care
they provide as future physicians.

implement targeted mental health interventions and
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