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INTRODUCTION

SUMMARY

Objective: To compare the prevalence of anxiety, depression, and stress in
medical students from all semesters of a Brazilian medical school and assess
their respective associated factors.

Method: A cross-sectional study of students from the twelve semesters of a
Brazilian medical school was carried out. Students filled out a questionnaire
including sociodemographics, religiosity (DUREL - Duke Religion Index), and
mental health (DASS-21 - Depression, Anxiety, and Stress Scale). The students
were compared for mental health variables (Chi-squared/ANOVA). Linear regres-
sion models were employed to assess factors associated with DASS-21 scores.
Results: 761 (75.4%) students answered the questionnaire; 34.6% reported de-
pressive symptomatology, 37.2% showed anxiety symptoms, and 47.1% stress
symptoms. Significant differences were found for: anxiety - ANOVA: [F =2.536,
p=0.004] between first and tenth (p=0.048) and first and eleventh (p=0.025) se-
mesters; depression - ANOVA: [F = 2.410, p=0.006] between first and second
semesters (p=0.045); and stress - ANOVA: [F = 2.968, p=0.001] between seventh
and twelfth (p=0.044), tenth and twelfth (p=0.011), and eleventh and twelfth
(p=0.001) semesters. The following factors were associated with (a) stress: female
gender, anxiety, and depression; (b) depression: female gender, intrinsic religios-
ity, anxiety, and stress; and (c) anxiety: course semester, depression, and stress.
Conclusion: Our findings revealed high levels of depression, anxiety, and stress
symptoms in medical students, with marked differences among course semes-
ters. Gender and religiosity appeared to influence the mental health of the
medical students.

Keywords: medical education, depression, anxiety, stress, medical students.

esty, academic performance, and use of alcohol and other

University life during medical training entails full-time com-
mitment and responsibility of undergraduates regarding
academic tasks and care provided to patients and their com-
panions. Long working and study hours, environments not
ideally suited to learning, sleep deprivation, as well as factors
interfering in everyday personal life are common during this
period.! These aspects, associated with a lack of factors pro-
moting quality of life, can lead to stress levels that nega-
tively impact the physical, mental, and emotional health of
students, compromising their academic performance.?
Emotional disorders in medical undergraduates are
not uncommon, influencing mental health as well as hon-

drugs.® In Europe, around 30% of medical students suffer
from depression or anxiety,* a rate similar to that reported
by Brazilian studies, in which 20 to 50% of medical students
were found to present with mood disorders.>* Medical
students also have higher rates of depression and suicidal
ideation than the general population, posing a major chal-
lenge to the training of future physicians.?

Further studies elucidating the factors associated
with mental disorders that affect performance and qual-
ity of life of undergraduate medical students are needed.
Within this context, stress plays a major role in this inter-
relationship, most likely stemming from the frequent
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exposure to pain, suffering and death.” The high levels of
stress in medical students are important predictors of
anxiety and depression.®’

In fact, health, work and quality of life are intrinsi-
cally linked, where higher levels of stress lead to a decline
in quality of life due to demotivation, irritation, depres-
sion, and unhappy personal life, impacting interaction
of the individuals at different points in their life.!" Thus,
stress impairs learning, since this directly interferes in the
brain’s executive functions and can affect the performance
of undergraduate students at specific times or throughout
their academic course.!!

In this respect, there appears to be a relationship
between the course year and severity of mental disorders.'?
In a four-year cohort study, mild-to-moderate depression
rose from 4 to 12% during medical school training. Sim-
ilarly, another study® reported an increase in mild depres-
sion from 4.3 to 11.2%, and in moderate depression from
1.7 to 6.9%, by the end of the first year of medical school.

Ascertaining the times during which students are
most susceptible to psychiatric disturbances may help in
the implementation of strategies to promote physical,
mental, emotional, and spiritual well-being. These strat-
egies might include both individuals and the group as a

1415 promoting the resumption of healthy habits,

16-18

whole,
and attention to health, leisure, and religiosity.

The objective of the present study was to compare
the prevalence of anxiety, depression, and stress in med-
ical students from all semesters of medical school train-
ing and assess their respective associated factors to
evaluate potential stressors and identify the major chal-
lenges faced by the students during medical training.
Ultimately, the results can aid in the planning and de-
velopment of more effective intervention and prevention
programs and in the implementation of more balanced
medical curricula.”

MEeTHOD
Study design and participants
This cross-sectional study included students from the six
years of the medical course of the Federal University of
Juiz de Fora (Brazil) and was conducted between Septem-
ber and November 2014. The medical course spans six
years (comprising twelve separate semesters) typically
divided into three stages, each averaging two years: pre-
-clinical, clinical, and internship.

All students officially enrolled in the medical course
were invited to take part. Students away from the city of
Juiz de Fora on governmental international exchange

programs Sciences Without Borders or undertaking
optional internships, individuals not present at the time
of data collection, and those who did not complete the
questionnaire or refused to take part in the study were
excluded.

The project was approved by the Research Ethics Com-
mittee of the University Teaching Hospital/UFJF under
report n°® 790.822 and all participating students signed
the informed consent form.

Instruments

The self-report questionnaire employed took approxi-

mately 20 minutes to answer and collected data on:

e Sociodemographics: age, ethnicity/race, marital status,
employment status, family income.

e Religiosity: the Duke Religion Index was used, a five-
-item measure of three different dimensions of reli-
gious involvement: one question (with six possible ans-
wers) for organizational religiousness (OR)—religious
attendance; one question (with six possible answers)
for non-organizational religiousness (NOR)— religious
activities performed in private, such as prayer, Scriptu-
re study, watching religious TV or listening to religious
radio, and three questions (with five possible answers
each) for intrinsic religiousness (IR)—pursuing reli-
gion as an ultimate end in itself. For the intrinsic reli-
giosity score, we summed the three questions (possi-
ble score 3 to 15), in which higher scores indicate higher
levels of religiosity. This scale has been previously va-
lidated for use in Brazil.?

e Depression, anxiety, and stress: assessed by the DASS
21 - Depression, Anxiety and Stress Scale validated for
Portuguese.?! This 21-item short scale allows simulta-
neous assessment of the three emotional states of de-
pression, anxiety, and stress, is easy to apply in both
clinical and non-clinical settings, and suitable for use
in different age groups,* including medical students.

Procedures

Data collection took place during class time (before or
after educational activities) and the questionnaire was
applied as follows: the researchers explained the objectives
of the study, asked students to fill out the questionnaire
and sign the consent form, and guaranteed confidential-
ity of the data. The questionnaires were applied mid-way
through the academic semester in order to assess students
at a time nearest their basal state, i.e. outside exam time
(end of semester) and resumption of classes (beginning
of semester).
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Statistical analysis
The data collected were keyed into Excel for Windows and
statistical analysis was carried out using the software
package SPSS version 17.0 (SPSS Inc.). Descriptive analy-
sis with measurements of frequency, mean, and standard
deviation was used to express sociodemographic variables
and results from the scales and questionnaires.

The students from the 12 semesters of the course were
compared for demographic, socioeconomic, and mental
health variables using the Chi-squared or ANOVA tests.
When significant difference was detected by ANOVA, a
post-hoc test (Bonferroni) was performed.

Linear regression models were employed to assess the
factors associated with each dependent variable (stress,
depression, and anxiety), including goodness-of-fit mea-
sures and assessment of R% The following variables were
entered in each step:

e Model 1: gender, semester, age, family income, organi-
zational religiosity, non-organizational religiosity, and
intrinsic religiosity.

e Model 2: DASS Depression, DASS anxiety or DASS
Stress according to the dependent variable.

A value of p<0.05 and confidence interval of 95% were
adopted for all analyses.

ResuLts

Of the total 1,009 students enrolled at the medical course,
75.4% (n=761) answered the questionnaire, comprising
298 (39.1%) at pre-clinical, 244 (32%) at clinical, and 219
(28,7%) at internship stages.

The profile of the sample studied was predominant-
ly women (55.8%) with a mean age of 22.1 (SD=3.3) years,
white (75.7%), and with a family income of > eight Brazil-
ian minimum wages (> US$ 2,000.00) (50.7%). With regard
to religious aspects, 51.2% of the students reported being
Catholics, 17.1% no religion, 11% Evangelical or Protes-
tant, 8.3% Spiritists, and 6.4% stated they did not believe
in God. Sociodemographic data for the sample are
given in Table 1.

With regard to the prevalence of depression, anxiety,
and stress, as assessed by the DASS-21, 34.6% had depres-
sive symptomatology (8.8% severe or extremely severe),
37.2% had anxiety symptoms (12.2% severe or extremely
severe), and 47.1% had stress symptoms (17.4% severe or
extremely severe). The constructs anxiety, depression, and
stress were highly correlated, with values ranging from
r=0.554 to0 0.696 (p<0.01).

TABLE 1 Sociodemographic and religious characteristics

of medical undergraduate students.

Variable

Gender (n, %)

Female 425 (55.8%)
Male 336 (44.2%)

Age (Mean, SD)
Stage of course (n, %)
Pre-clinical (1-4t)
Clinical (5®-8%)
Internship (9t-12t)
Ethnicity/Race (n, %)

22.10 (3.34)

298 (39.1%)
244 (32%)
219 (28.7%)

White 576 (75.7%)
Black 32 (4.2%)
Mulatto 61 (8%)
Others 92 (12.1%)

Family income (n, %)

Up to 3 minimum wages 105 (13.8%)
4-7 minimum wages 261 (34.3%)
207 (27.2%)
179 (23.5%)
1(0.1%)

8-12 minimum wages
> 12 minimum wages

Not reported

Religious affiliation (n, %)
None, but believe in God 130 (17.1%)
49 (6.4%)

390 (51.2%)

84 (11.1%)

None, and do not believe in God
Roman Catholic

Evangelical/Protestant

Spiritist 63 (8.3%)
Others 27 (3.5%)
Not reported 18 (2.4%)

Figure 1 (A to C) shows the differences in mean depres-
sion, anxiety, and stress for the different semesters. Sig-
nificant differences in means were detected for:

a. anxiety - ANOVA: F(11,743) = 2.536, p=0.004, between
first and tenth (p=0.048), and first and eleventh
(p=0.025) semesters;

b. depression - ANOVA: F(11,745) = 2.410, p=0.006, bet-
ween first and second semesters (p=0.045);

c. stress - ANOVA: F(11,744) = 2.968, p=0.001, between se-
venth and twelfth (p=0.044), tenth and twelfth (p=0.011),
and eleventh and twelfth (p=0.001) semesters.

Linear regression (Table 2) revealed associations between

DASS-21 scores for:

e DASS Stress: with female gender (B=0.87, SE: 0.24,
p<0.001), DASS Anxiety (B=0.63, SE: 0.03, p<0.001) and
DASS Depression (B=0.40, SE: 0.03, p<0.001) - R*=0.568;
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TABLE 2 Linear regression analysis of association of DASS scores with sociodemographic, religiousness, and mental health

among medical undergraduate students.

Model 1 Model 2

Stress*® B SE P B SE P
Gender (female) 1.46 0.37 <0.001 0.87 0.24 <0.001
Semester -0.04 0.06 0.472 0.05 0.04 0.220
Age 0.005 0.06 0.941 -0.02 0.04 0.543
Family income -0.05 0.17 0.770 0.08 0.1 0.456
Religious attendance 0.15 0.18 0.394 0.03 0.12 0.775
Non-organizational religiousness -0.18 0.14 0.186 -0.07 0.09 0.411
Intrinsic religiousness 0.03 0.08 0.677 -0.06 0.05 0.253
DASS Anxiety 0.63 0.03 <0.001
DASS Depression 0.40 0.03 <0.001
Depression® B SE p B SE p
Gender (female) 0.24 0.32 0.459 0.56 0.24 0.023
Semester -0.44 0.05 0.412 0.07 0.04 0.870
Age 0.74 0.05 0.190 0.07 0.04 0.094
Family income -0.16 0.15 0.281 -0.11 0.11 0.328
Religious attendance 0.08 0.16 0.599 -0.01 0.122 0.891
Non-organizational religiousness -0.16 0.12 0.191 -0.06 0.09 0.476
Intrinsic religiousness -0.23 0.07 0.001 -0.22 0.05 <0.001
DASS Stress 0.40 0.03 <0.001
DASS Anxiety 0.27 0.04 <0.001
Anxiety* B SE p B SE p
Gender (female) 0.78 0.28 0.007 0.10 0.20 0.611
Semester -0.12 0.04 0.011 -0.94 0.03 <0.001
Age 0.001 0.05 0.978 -0.01 0.03 0.684
Family income -0.11 0.13 0.407 -0.05 0.09 0.535
Religious attendance 0.13 0.14 0.331 0.05 0.10 0.584
Non-organizational religiousness -0.07 0.11 0.524 0.04 0.07 0.598
Intrinsic religiousness 0.000 0.06 1.000 -0.05 0.04 0.193
DASS Stress 0.18 0.03 <0.001
DASS Depression 0.43 0.02 <0.001

*Model 1: R square=0.030; Model 2: R square=0.516.
®Model 1: R square=0.036; Model 2: R square=0.446.
“‘Model 1: R square=0.020; Model 2: R square=0.568.

e DASS Depression: with female gender (B=0.56, SE: 0.24,
p=0.023), intrinsic religiosity (B=0.22, SE: 0.05, p<0.001),
DASS Anxiety (B=0.27, SE: 0.04, p<0.001), and DASS
Stress (B=0.40, SE: 0.03, p<0.001) - R*=0.446;

e DASS Anxiety: with semester of course (B=-0.94, SE:
0.03, p<0.001), DASS Depression (B=0.43, SE: 0.02,
p<0.001) and DASS Stress (B=0.18, SE: 0.03, p<0.001)

-R?=0.516.

Discussion
The results of this study revealed a high prevalence of
anxiety, depression, and stress among medical students,

with statistically significant differences for course semes-
ters, and the influence of several factors such as gender
and religiosity on the students’ emotional state. Medical
schools are known to be environments associated with
stressors and factors that negatively impact academic
performance as well as both physical and emotional health
of students.??223

With regard to the changes in mental health found
for the different semesters, students from the first semes-
ter commenced activities with a high level of anxiety, ex-
ceeding that of students from the tenth and eleventh
semesters, most likely stemming from the experience of

2%

Rev Assoc Mep Bras 2017; 63(1):21-28



DEPRESSION, STRESS AND ANXIETY IN MEDICAL STUDENTS: A CROSS-SECTIONAL COMPARISON BETWEEN STUDENTS FROM DIFFERENT SEMESTERS

the unknown, from the expectations of embarking on
this new path, and from moving away from home (as it
happens to most students in our university). Miller et
al.,?* investigating first-year students, postulated that
stress in this group stemmed from the nature and overload
of the work inherent to the medical course, as well as from
the academic structure of the course and its teaching
methods. In fact, embarking on a medical course is fraught
with numerous challenges beginning with the selection
process, undeniably competitive and with a high cut-oft
point, particularly at Brazilian public institutions. On
top of this, there is a certain glamour conferred by society
to undergraduate medical students grounded in the dream
of implicit economic success, which could lead to an over-
expectation and frustration.?® This phenomenon has been
corroborated by various studies.®?® A study conducted in
Brazil found a higher prevalence of anxiety symptoms in
first-year (30.8%) medical students compared to sixth-year
(9.4%) medical students,® while an investigation in Malay-
sia showed that anxious symptomatology was much more
prevalent than depressive symptoms, and that stress in
students newly enrolling in medical school was greater
than students at the latter stages of the course.?”
Regarding depressive symptoms, it is noteworthy that
students in the present study exhibited a sharp rise in the
second period of the course compared with the first. At the
outset of the first year, we believe two contradictory feelings
come to the fore in the students: on the one hand there is
the euphoria of approval, reinforcing the dream of the
chosen profession, while on the other there is the frustra-
tion of commencing a course with an eminently theoreti-
cal content and few practical activities, closely resembling
the recently experienced middle school education. The
introjected and oft replicated discourse that being a physi-
cian demands the abdication of social and personal life,
and multiple sacrifices can exacerbate this initial discom-
fort.?® Similar data was found by Wolf et al.? with reports
that first-year students complained of the scant opportuni-
ties to pursue their personal relationships. The authors
also revealed that, at the end of the first year, students
presented more depressive symptoms, which peaked at the
end of the second year in the fourth semester. Similarly,
Quince et al.*° performed a longitudinal study at a UK
medical school and found a prevalence of depression rang-
ing from 5.7 to 10.6% in students on the basic years and
2.7 to 8.2% in students on the clinical stages of the course.
In the present sample, the high levels of stress across
all semesters of the course are illustrated in Figure 1, with
a notable rise during the eighth semester of the fourth
year, marking the end of the pre-clinical stage (entry to

the clinical or internship/clerkship stage), and during the
twelfth period prior to graduation. A substantial decline
in stress can also be noted in the tenth and eleventh se-
mesters. During the twelfth semester, the final semester
before graduation, the students normally prepare for
course conclusion and assume the commitment of prac-
ticing the profession. This period is marked by the phase
of preparing for the medical residency tests in the chosen
area of specialization, where the selection processes are
highly competitive and the residency positions are in short
supply. The increased distress and lack of time, coupled
with the conflicts of choosing a specialty, explain the
predominance of stress in internship candidates, a situ-
ation confirmed by other authors.*' A study in three Brit-
ish universities involving fourth-year medical students
found a 31.2% prevalence of emotional disturbances, a
similar rate to those found in American studies.® Stress
was also found to correlate with depression and anxiety,
showing the inter-dependence of these symptoms.

With regard to the factors associated with the mental
health of these students, there was an association of gender
with both depression and stress. Studies show that women
have a greater prevalence of depression and anxiety in the
general population, although data for medical students
are conflicting. Notwithstanding, a systematic review® re-
vealed that half of the studies published involving medical
students reported difference in depression and stress be-
tween genders, corroborated by the present findings.

Another associated factor was intrinsic religiosity.
Although many studies point to an association of religious/
spiritual beliefs with mental health, physical health, and
quality of life’%
religiosity and medical students’ views on this issue,** few
studies have specifically investigated the association be-

and other investigations have assessed

tween mental health and beliefs in medical education.
Wachholtz et al.*® assessed 259 American medical students
and found that individuals with lower levels of spiritual
well-being and daily spiritual experiences had greater
psychological stress and burnout. Similarly, Vasegh et
al’® found a negative correlation among religiosity, de-
pression, and anxiety in 285 Iranian students, which is in
accordance to our findings. By contrast, Lupo et al.?”
conducted a study of 119 medical students in Israel and
found no association between religiosity, depression, and
anxiety showing these results can be reduced or augment-
ed according to culture and religious affiliation.

The present study has several limitations. This was a
cross-sectional study, thereby precluding conclusions on
causality and weakening the comparison among semesters,
since these involved different student groups. However,
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this type of methodology has been previously used in
many other studies on medical education.® Nevertheless,
despite the high response rate of over 70%, some students
with mental health-related problems may have refused
to take part in the study. Since the present study was
carried out in one Brazilian medical school, generalization
should be made with caution.

On the other hand, the study also has noteworthy
strengths. The sample size was suitable for assessments
among semesters, while the validated scales employed are
used worldwide, easily applicable, and can be reproduced
by other schools of medicine. Further follow-up studies are
needed to elucidate the course of anxiety, depression, and
stress in this population. Future investigations could pro-
vide a better understanding of the factors influencing the
mental health of these students and aid the planning of
interventions to help them cope with the challenges faced.
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FIGURE 1 Means for (A) anxious, (B) depressive, and (C) stress
symptoms from different course semesters among medical undergradu-
ate students. A. ANOVA: F (11,743) = 2.536, p=0.004; 1 x 10 -
p=0.048; 1x 11 - p=0.025. B. ANOVA: F (11,745) = 2.414, p=0.006;
1x2 - p=0.045. C. ANOVA: F (11,744) = 2.968, p=0.001; 7 x 12 -
p=0.044; 10 x 12 - p=0.011; 11 x 12 - p=0.001.

The present study’s findings revealed high levels of
depressive, anxiety, and stress symptoms in medical stu-
dents, with marked differences for course semesters. Fac-
tors such as gender and religiosity appeared to influence
the mental health of the medical students. These results
may help in devising preventive strategies and early iden-
tification of students at risk for mental health decline
during the course of medical training.
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Resumo

Objetivo: Comparar a prevaléncia de ansiedade, depres-
sdo e estresse em estudantes de todos os periodos de gra-
duacio de medicina e avaliar os fatores associados.
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Método: Estudo transversal e comparativo, realizado
com alunos dos seis anos (doze semestres) de um curso
de medicina brasileiro. Os alunos preencheram um ques-
tiondrio com dados sociodemogréficos e relacionados a
religiosidade (Duke Religion Index) e a satide mental
(DASS-21 - Depression, Anxiety and Stress Scale). Os es-
tudantes dos 12 periodos do curso foram comparados
quanto as varidveis demograficas, socioecondmicas e
satide mental por meio dos testes de Qui-quadrado ou
ANOVA. Para avaliar os fatores associados a cada varia-
vel dependente (estresse, depressdo e ansiedade), foram
utilizados modelos de regressio linear.

Resultados: Responderam ao questiondrio 743 (73,63%)
dos 1.009 estudantes matriculados no curso de medicina,
com 34,6% apresentando sintomatologia depressiva; 37,2%,
sintomas de ansiedade; e 47,1%, estresse. Houve diferencas
significantes entre os periodos em relacio a ansiedade -
ANOVA: (F = 2,536; p=0,004), sendo as diferencas entre
o primeiro e o décimo periodo (p=0,048) e entre o primei-
ro e o décimo primeiro periodo (p=0,025); & depressio -
ANOVA: (F = 2,410; p=0,006), sendo as diferencas entre
o primeiro e o segundo periodo (p=0,045); e ao estresse
- ANOVA: (F = 2,968; p=0,001), sendo as diferencas entre
o sétimo e o décimo segundo periodo (p=0,044), entre o
décimo e o décimo segundo (p=0,011) e entre o décimo
primeiro e o décimo segundo (p=0,001). Estiveram asso-
ciados (a) ao estresse: género feminino, ansiedade e de-
pressdo; (b) 4 depressdo: género feminino, religiosidade
intrinseca, ansiedade e estresse; (c) 3 ansiedade: semestre
do curso, depressio e estresse.

Conclusio: Os achados do presente estudo mostram altos
niveis de sintomas de depressio, ansiedade e estresse em
estudantes de medicina, com diferencas marcantes nos
diferentes semestres do curso. Fatores como género e re-
ligiosidade parecem influenciar a satide mental dos estu-
dantes de medicina.

Palavras-chave: educacio médica, depressio, ansiedade,
estresse, estudantes de medicina.
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