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medical school: Assessing the role of
gender and year of study
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Abstract:

BACKGROUND: Previous studies have reported that medical students show high rates of depression,
anxiety, and stress levels, but mixed findings were found regarding possible differences between
gender and different years of medical training. This study evaluated depression, anxiety, and stress
levels and psychiatric drug use in students in an Italian medical school and investigated the differences
between gender and year of study.

MATERIALS AND METHODS: This cross-sectional study included 694 medical students in their
15t (n=286), 4" (n=209), and 6™ (n = 199) year of study. The questionnaire included demographic
information, self-report questionnaires regarding depression, anxiety, and stress, and questions
about psychiatric drug use. Data analysis was performed using SPSS/Ver 22 through descriptive and
analytic statistics, including Mann—Whitney U-test, Fisher’s exact test, and GLM two-way ANOVA.

RESULTS: Depression, anxiety, and stress symptoms were reported by 365 (52.6%), 428 (61.7%),
and 545 (78.5%) medical students, respectively. Female students in their 4" year of study reported
higher depression levels than males of the same year (P = 0.004), whereas levels of anxiety were
higher in 6"-year female students compared with those in their 1stand 4" years (P=0.001; P=0.025).
Stress levels were consistently higher in females than in males for all 3 years (1% year: P = 0.041;
4% year: P< 0.001; 6" year: P =0.004). No gender differences were found in the use of psychiatric
and stimulant drugs.

CONCLUSION: This study provides preliminary evidence suggesting the importance of planning
interventions aimed at reducing emotional distress among medical students that should be targeted
on gender and year of the study.
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America,® the Arab world,® and China, >
and other contexts around the globe.l'”!

Introduction

Medical schools are considered
among those placing the greatest
academic and emotional load upon
their students.l'! Numerous studies have
highlighted the presence of psychological
distress among medical students in various
parts of the world, including the United
States and Canada,® Europe and the
English-speaking world outside North
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According to recent meta-analyses, medical
students show a high rate of mental health
problems, with a prevalence of 6.0%-66.5%
for depression, 7.7%—-65.5% for anxiety, and
12.2%-96.7% for psychological distress.*!
The presence of depressive and anxiety
symptoms appears to be associated with
poor academic performance, financial
burden, unhealthy lifestyles, substance use,
and suicidal ideation.[*1011]
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Medical students are also more prone to stress than the
general university student population.'”! The various
sources of stress include examination pressure, long
hours of study, a high workload, financial difficulties,
and an imbalance between the study efforts and results
obtained. Furthermore, stress appears to be correlated
with decreased sleep duration and quality, and related
daytime dysfunction, with important consequences on
students’ performance.!'>"!

Emotional distress can lead to, or be related to, the
use of psychiatric drugs (i.e., hypnotic and sedative
medications) and stimulants, reportedly used by
approximately 10% and 7.7% of medical students,
respectively. A connection between substance use and
academic stress has been hypothesized,!™” as medical
students reported that they used stimulants to maintain
concentration when preparing for examinations.®!

Mixed findings have been reported in the literature with
regard to trends in depression, anxiety, and stress over
the years of medical training. While some studies report
a reduction in the levels of emotional distress between
the first and the last years of medical training,"”"*! other
studies show an increase.""l Two recent meta-analyses
investigating the prevalence of depression and anxiety
in medical students across different countries found
evidence that both symptoms were relatively constant
across all years of study.!"#!

As regards gender differences related to emotional
distress levels, once again, different studies have
reported different findings. Several studies found that
female students tend to experience more stress,!%%!
depressive, 351019211 and anxiety symptoms!®1021.22]
than males, which are also related to higher burnout
scores.”?#1 These differences have not been associated
with a single factor, but with different bio-socio-cultural
factors, such as social stigma, gender inequality,
personality traits, role conflict, and the academic
environment.?'?*! Conversely, a recent systematic
review of depression and anxiety in medical students
in China reported greater levels of depression, but not
anxiety, in males than in females." This difference was
more prevalent in studies conducted in more recent
years, whereas older studies reported the opposite
trend. Furthermore, other meta-analyses that included
studies conducted in different countries reported gender
differences neither for depression!®® nor for anxiety.!"4!
The use of substances, mainly cannabis and alcohol,
was reported to be more common among male than
female medical students, although this was not the case
in relation to psychiatric drugs.!"**!

In Italy, the literature concerning emotional distress in
medical students is still in its infancy. Few studies have

been conducted so far to investigate the prevalence
and associated characteristics of depression, anxiety,
and stress levels and the use of psychiatric drugs
and stimulants among medical students.”?**! To date,
research has reported high rates of depression, anxiety,
and stress levels among medical students, but mixed
findings exist with regard to the possible differences
associated with gender and between different years of
medical training. Therefore, these aspects need to be
investigated further in various contexts, including that
of Italy. The aim of the present study was to describe the
levels of depression, anxiety, and perceived stress and
the use of psychiatric drugs among male and female
medical students in the 1%, 4™, and 6" years of an Italian
medical school.

Materials and Methods

Study design and setting

This was a cross-sectional study of 1%-, 4"-, and 6"-year
medical students from the University of Torino School
of Medicine (Italy) during the academic year 2017-2018.

Study participants and sampling

Students were recruited by convenience sampling and
invited to complete an anonymous survey that included
questions on depression, anxiety, perceived stress,
and the usage of psychiatric drugs and stimulants.
Raosoft® (Raosoft Sample Size Online Calculator, http://
www.raosoft.com/samplesize.html) software was used
to calculate a minimum sample size of 292, based on a
5% margin of error, a 95% confidence level, 50% response
distribution, and a population of 1211 (total number of
1%-, 4"-, and 6™-year medical students at the University
of Turin during the academic year 2017-2018).

Data were collected between January and March 2018.
Students in the 1** and 4" years were asked to complete
a paper version of the survey during a lecture, while
the link to the online version of the survey created with
Qualtrics software (Qualtrics, Provo, UT) was sent with
an e-mail to 6"-year students.

Data collection tool and technique

Demographic information (gender, age, and year

of study) was collected. To assess different areas

of emotional distress, the following psychological
self-report questionnaires were administered:

* Beck Depression Inventory-short form (BDI-sf):1* Tt
is a 13-item self-report questionnaire that assesses the
presence and severity of depression symptoms. The
overall total score may range from 0 to 39, with a score
range of 5-7 for mild depression, 8-15 for moderate
depression, and 16 or higher for severe depression

e State-Trait Anxiety Inventory (STAI-Y):P! It is a
40-item self-report measure that assesses for the
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presence and severity of current symptoms of
anxiety (state anxiety; STAI-S) and a generalized
propensity to be anxious (trait anxiety; STAI-T). The
score range for each subtest is 20-80, with higher
scores indicating greater levels of anxiety. A cutoff
of 39-40 has been suggested to detect clinically
significant symptoms for the state anxiety scale

* Perceived Stress Scale (PSS):*? Itis a 10-item self-report
questionnaire that measures the perception of stress.
The overall total score may range from 0 to 40, with a
higher score indicating higher perceived stress. Scores
ranging from 0 to 13 are indicative of low stress, from
14 to 26 indicate moderate stress, and from 27 to 40
denote high perceived stress.

To investigate the use of psychiatric drugs and stimulants
in medical students, two yes—no questions were
administered: (1) “Have you ever taken psychiatric drugs
during your university career?” (2) “Have you ever taken
stimulants to improve your academic performance, e.g.,
examinations, traineeships?”

Data were processed and analyzed using the Statistical
Package for the Social Sciences (SPSS version 22.0;
Chicago, IL, USA). Differences between genders in the
overall sample and in each year of study were calculated
using the Mann-Whitney U-test for continuous measures
and Fisher’s exact test for categorical measures. To
evaluate the effect of gender on depression, anxiety,
and perceived stress levels among the students from
the 3 years of study, a GLM two-way ANOVA was
performed for each dependent variable (BDI-sf,
STAI-S, STAT-T, and PSS) with year group and gender
as independent variables. F-tests were calculated for
the main effect of each independent variable, as well
as for the interactions. Simple pairwise comparisons
between groups and between genders were made and
are reported as mean differences, with the Bonferroni
correction and 95% confidence intervals applied for
multiple comparisons.

Fisher’s exact tests were used to evaluate the association
between the use of drugs and stimulants and study year.
All tests were two-sided. A P < 0.05 was considered
statistically significant.

Ethical consideration

The study was performed in accordance with the
ethical standards as laid down in the 1964 Declaration
of Helsinki and its later amendments. This study was
approved by the University Bioethics Committee of the
University of Torino, Italy (Protocol No. 190231 dated
July 5, 2014). Written informed consent was obtained
from all participants, by collecting their signatures on the
paper version of the survey, or by asking respondents
to click the appropriate button on the online version.

Results

A total of 777 medical students completed the
questionnaires (response rate: 777/1211 = 64.2%;
divided as follows: 1t year: 91.9%; 4" year: 47.4%;
6™ year: 58.1%). This study focused on the participants’
responses that contained no missing data for all the
variables of interest (694/1211 = 57.3%, divided as
follows: 1 year: n = 286; 4" year: n = 209; 6" year: n = 199).
Of these, 60.8% were female and 39.27% were male. The
overall prevalence of depressive symptoms was 52.6%.
Specifically, 20.6% reported mild depression levels,
26.7% moderate levels, and 5.3% severe symptoms.
Symptoms of anxiety were found in 61.7% of the sample.
Perceived stress was found in 78.5% of the students, with
59.8% and 18.7% reporting moderate and high levels of
stress, respectively. The use of psychiatric drugs was
admitted by 9.1% of medical students, whereas 3.5%
declared to have used psychostimulants.

First, comparisons were made to analyze for differences
between genders. Table 1 presents the demographic
characteristics and clinical features of the student
population, both overall and stratified by gender and
year of study. There was no significant difference between
females and males in relation to median age. In the group
of 1¢--year students, a significant difference was revealed
between male and female with regard to perceived stress
levels. In the 4"-year students, male students showed
lower depressive, anxiety, and stress levels than females.
In the 6"-year students, females showed greater state
anxiety levels compared with males.

To examine the role of gender and year of study as
predictors of depression, anxiety, and stress levels,
two-way ANOVAs were conducted for each dependent
variable. As regards the BDI-sf, ANOVA yielded a
significant effect of both gender (F (1, 688) = 4.181,
P=0.041; nzp =0.006) and year of study (F (2, 688) =20.951,
P <0.001; 0’ = 0.057). The interaction between year
group and gender was not statistically significant (F (2,
688) = 2.477, P = 0.085; nzp = 0.007). Planned post hoc
analyses of simple main effects showed that, in both male
and female students, depression levels were significantly
higher in those in their 6™ year compared with those in
their 1% year of study. With regard to depression levels
in the 4"-year students, only the scores relating to female
students were significantly higher in comparison with
1-year students of the same sex [Table 2 and Figure 1].

As regards STAI-S, ANOVA yielded a significant effect
of gender (F (1, 688) = 19.944, P < 0.001; n* = 0.028) and
year group (F (2, 688) = 4.444, P = 0.012; nzp = 0.013).
The interaction between group and gender was not
statistically significant (F (2, 688) = 2.057, P = 0.129;
n?, =0.006).
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Table 1: Differences between gender in demographic and clinical data of medical students

Overall (n=694) P 1¢t year (n=286) P 4™ year (n=209) P 6™ year (n=199) P
Female Male Female Male Female Male Female Male (n=76)
(n=422) (n=272) (n=167) (n=119) (n=132)  (n=77) (n=123)
Age (years)* 22 (4) 22(4) 0272  19(1) 19(1) 0925 23(1) 23(1) 0328 25(1) 24 (1) 0.270
BDI-sf* 5(8) 4 (6) 0.046 4 (5) 4(5) 0.704 7(6.75) 4(5) 0.004 7(8) 5(8.50) 0.450
BDI-sf$

None 189 (44.8) 140 (51.5) 0.329 100 (59.9) 67 (56.3) 0.906 40 (30.3) 41(53.2) 0.009 49(39.8) 32(42.1) 0.228

Mild 88 (20.9) 55 (20.2) 33(19.8) 25(21.0) 36 (27.3) 13(16.9) 19 (15.4) 17 (22.4)

Moderate 121 (28.7) 64 (23.5) 32 (19.2) 26 (21.8) 46 (34.8) 21 (27.3) 43 (35.0) 17 (22.4)

Severe 24 (5.7) 13(4.8) 2(1.2) 1(0.8) 10 (7.6) 2 (2.6) 12 (9.8) 10 (13.2)
STAI-S* 45 (20) 40 (17) <0.001 44 (18) 41 (18) 0.178 45(19.75) 38 (18.50) 0.003 48 (22) 41.5(17.75) 0.002
STAI-S$

Above cutoff 284 (67.3) 144 (52.9) <0.001 105 (62.9) 70 (58.8) 0.539 84 (63.6) 32(41.6) 0.002 95(77.2) 42(55.3) 0.002
STAI-T* 47 (17) 425(19) 0.001 46 (15) 44 (18) 0.362 49 (16.75) 41 (16) 0.001 47 (20) 43.5 (24) 0.068
PSS* 21 (1) 17 (10) <0.001 20 (10) 18 (11) 0.041 23(9) 17(8.50) <0.001 21 (10) 17 (10)  0.004
PSSS

Low 71(16.8) 78(28.7) <0.001 36 (21.6) 37(31.1) 0.202 17 (12.9) 19(24.7) <0.001 18(14.6) 22(28.9) 0.046

Moderate 256 (60.7) 159 (58.5) 107 (64.1) 67 (56.3) 69 (52.3) 49 (63.6) 80 (65.0) 43 (56.6)

High 95 (22.5) 35(12.9) 24 (14.4) 15(12.6) 46 (34.8) 9 (11.7) 25(20.3) 11 (14.5)
Psychiatric drugs$

Yes 38(9.00 25(9.2) 1.000 3(1.8) 2(1.7) 1.000 8(6.1) 2(26) 0.327 27(22.00 21(27.6) 0.396

No 384 (91.0) 247 (90.8) 164 (98.2) 117 (98.3) 124 (93.9) 75(97.4) 96 (78.0) 55 (72.4)
Stimulants$

Yes 17(4.0) 7(26) 0396 12(7.2) 4(3.4) 0199 1(0.8) 1(1.3) 1.000 4(3.3) 2(2.6) 1.000

No 405 (96.0) 265 (97.4) 155 (92.8) 115 (96.6) 131 (99.2) 76 (98.7) 119 (96.7) 74 (97.4)

*Data are reported as median (IQR), $Data are reported as n (%). BDI-sf=Beck depression inventory-short form, STAI-T=State-trait anxiety inventory-trait,
STAI-S=State-trait anxiety inventory-state, PSS=Perceived stress scale, IQR=Interquartile range
Table 2: Depression, anxiety, and stress differences between the years of study for female and male medical
students
Variable Gender | J Mean differences (J-I) 95% CI for mean differences P
Inferior limit Superior limit
BDI-sf Female 1styear 4t year 2.943* 1.548 4.303 <0.0001
6" year 3.064* 1.677 4.451 <0.0001
4" year 6" year 0.120 -1.343 1.583 1.000
Male 1styear 4" year 0.958 -0.749 2.665 0.536
6" year 2.610* 0.896 4.324 0.001
4" year 6" year 1.652 -0.235 3.540 0.108
STAI-S Female 1styear 4t year 0.161 -3.360 3.681 1.000
6" year 4.341* 0.749 7.392 0.012
4" year 6" year 4.180* 0.392 7.968 0.025
Male 1styear 4t year -3.486 -7.907 0.935 0.177
6" year -0.006 -4.444 4.433 1.000
4" year 6" year 3.480 -1.480; 8.368 0.264
STAI-T Female 1styear 4t year 2.925 -0.390 6.241 0.104
6" year 2.498 -0.884 5.881 0.230
4t year 6" year -0.427 -3.995 3.140 1.000
Male 1styear 4t year -1.135 -5.299 3.028 1.000
6" year 0.368 -3.812 4.548 1.000
4" year 6" year 1.503 -3.009 6.106 1.000
PSS Female 1styear 4t year 3.727* 1.779 5.674 <0.0001
6" year 1.258 -0.729 3.245 0.388
4t year 6" year -2.469* -4.564 -0.373 0.015
Male 1styear 4t year 0.339 -2.107 2.785 1.000
6" year 0.153 -2.303 2.608 1.000
4" year 6" year -0.187 -2.891 2.517 1.000

*Statistically significant. N female: 15! year=167, 4" year=132, 6" year=123, N male: 1 year=119, 4" year=77, 6" year=76. BDI-sf=Beck depression inventory-short

form, STAI-T=State-trait anxiety inventory-trait, STAI-S=State-trait anxiety inventory-state, PSS=Perceived stress scale
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Planned post hoc analyses showed that there were no
significant differences between the three year groups for the
male respondents, whereas significant differences existed
between 1%-and 6"-year female students and between
4™ and 6™-year female students [Table 2 and Figure 2].

As for STAI-T, ANOVA yielded a significant effect of
gender (F (1, 688) = 11.140, P = 0.001; n? = 0.016), while
the effect of year group (F (2, 688) = 0.867, P = 0.421;
n?, =0.003) and the interaction between year group and
gender were not statistically significant (F (2, 688) =
1.701, P=0.183; nzp =0.005). Planned post hoc analyses of
simple main effects showed that there were no significant
differences among the three year groups for either
females or males [Table 2 and Figure 3].
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Regarding PSS, ANOVA yielded a significant effect of
gender (F (1, 688) = 36.543, P < 0.001; nzp = 0.050) and
year group (F (2, 688) = 4.894, P = 0.008; nzp = 0.014)
and a significant interaction between year group and
gender (F (2, 688) =3.409, P = 0.034; nzp =0.010). Planned
post hoc analyses of simple main effects showed no
significant differences between the three year groups in
males, whereas significant differences existed between
the 1*- and the 4™-year female students and between
the 4™- and the 6™-year female students [Table 2 and
Figure 4].

Finally, no statistically significant differences were found
between gender with regard to the proportion of students
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Figure 1: Gender and year group differences in depression. <———>Statistically
significant differences between year of study. *Statistically significant difference
between genders

Figure 2: Gender and year group differences in state anxiety. <———>Statistically
significant differences between year of study. *Statistically significant differences
between genders
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Figure 3: Gender differences in trait anxiety. *Statistically significant difference
between genders
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Figure 4: Gender and year groups’ differences in perceived stress. <———
>Statistically significant differences between year of study. *Statistically significant
differences between genders
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reporting to have used psychiatric drugs or stimulants for
all three year groups analyzed. However, the percentages
of students reporting to have used psychiatric drugs or
stimulants were statistically different for the 3 years of
study, with different trends evident. While more 6"-year
medical students reported to have used psychiatric drugs
compared with 1%-year students, the use of stimulants
was more common among 1-year students compared
those in their 4™ year of study.

Discussion

Overall, students reported a high prevalence of
depression, anxiety, and perceived stress levels, similar
to those reported by previous studies!"®! and higher
than the Italian general population.3 Differences
between gender and between year of study were found
for depression, state anxiety, and perceived stress levels,
similarly to previous studies."!

In general, women are more likely to develop depression
than men.™ Our results are in line with previous studies
that have found higher levels of depression in female than
in male students.?1%1°211 The higher rate of depressive
symptoms found among students more advanced in their
year of study could be linked to employment pressure,
as 6"-year students are also approaching a period of
transition and thus uncertainty about the future.

As expected, trait anxiety levels were found to be
similar across the 3 years of study and without any
difference between the two genders. Trait anxiety is
a rather stable personality trait, and previous studies
reported no gender differences in trait anxiety,”” but it
could correlate with how susceptible a student is toward
depression as well as its persistence during medical
training."® On the contrary, state anxiety levels were
found to be different between male and female medical
students and significantly greater in 6™-year female
students compared with those in their 1% and 4™ years.
This result may reflect anxiety related to the final exam,
the conclusion of the course of study and uncertainty
about the future.

As regards perceived stress, female medical students
reported higher stress levels than males in all the 3 years
of study considered. Moreover, slightly higher stress
levels were noted in the female students in their 4" year
of study compared with 1% and 6™ years. However,
it is important to note that while these differences
were statistically significant, they were not clinically
meaningful since perceived stress scores remained
within the “moderate” range in both genders.

No gender differences were found in the use of psychiatric
drugs and stimulants. The rate of psychotropic

medication use was found to be similar to that reported
by other studies,®*! whereas the use of cognitive
enhancers was less frequent.”*! The most frequent
use of psychiatric drugs in the 6™ year of study may be
interpreted as a use of self-medication for higher levels of
depression and anxiety or related to less stigmatization
toward mental health problems and their medications
by this year group.*”!

In summary, our findings provide evidence that levels
of emotional stress in medical students increase as they
progress through their medical training. The trend was
steeper in female students with respect to depression and
only present in females in relation to anxiety. Perceived
stress levels showed an increase in the first 4 years,
followed by a drop at the end of medical training in
female students only, whereas male students presented
similar levels across all the years analyzed.

The findings of this study suggest that the relationship
between gender, year of study, and emotional distress
among medical students should be investigated further.
In fact, the inconsistencies between our findings and
those reported by previous studies, who did not report
any differences between gender or year of study with
regard to emotional distress in medical students, could
be due to different cultural and social environments and /
or dissimilar medical education curricula.

As shown by previous studies, not only is emotional
distress in medical students associated with poor
academic performance and quality of life,” but also
with a lack of empathy®! and burnout symptoms,*!
which, as a result, affect the quality of doctor—patient
relationships. Other studies have provided preliminary
evidence of gender differences in empathy and burnout
in medical students.*! Future studies should continue
to investigate the effect of gender on these outcomes.
Furthermore, gender differences could be considered
when planning interventions aimed at preventing or
improving emotional distress in this population.

Limitation and recommendation

This study has several limitations. As this study has
a cross-sectional design, it is only possible to describe
associations between the variables studied. Moreover,
variations between the years of study could be related
to intrinsic differences between the groups of students
and not to an actual increase/decrease in symptoms over
time. As this study was conducted at a single university,
the results cannot be generalized to the overall Italian
medical student population. Future multicenter
longitudinal cohort studies with multiple assessment
points would be needed to investigate the trajectories
of emotional distress along the medical training path
better. Another limitation is characterized by the
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different methods of questionnaire administration (i.e.,
paper and pencil vs. online administration), which
could have affected response rates and the self-selection
of respondents. Further, the questions regarding
psychiatric drug and stimulants were too limited to
investigate this issue properly. Future studies should
specifically evaluate possible gender differences in the
use and abuse of such substances and their association
with psychological distress. Finally, the lack of a control
group prevents comparisons with other groups of
students to understand whether distress symptoms
affect only medical students or are common to university
students, in general.

This study has also some strength. This study represents
the first attempt in Italy to simultaneously evaluate
different components of emotional distress (i.e.,
depression, anxiety, and perceived stress) across three
different groups of medical students, also considering
gender differences.

Conclusion

This study reports high prevalence rates of depression,
anxiety, and stress among medical students and provides
preliminary evidence of gender differences in depression,
anxiety, and stress levels among Italian medical students
during their first, middle, and last year of study. Future
studies should investigate further the role of gender on
emotional distress trajectories in students during their
medical training, identify the possible differences in risk
factors, and offer some effective interventions.
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