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ABSTRACT

Introduction. During their professional training, medical students are subject to diverse stress-causing fac-
tors such as academic demands and a highly competitive environment which may threaten their mental
health. Objective. Identify the presence of depressive symptoms in medical students in a public university in
Mexico. Method. Descriptive cross-sectional study of a random sample of 203 medical students at the Uni-
versidad Autonoma de Baja California from February to April 2018. The PHQ - 9 scale was used, and a cut-off
score of 2 10 was employed as positive for depressive symptoms. Basic descriptive statistics were utilized
to analyze sociodemographic variables such as gender, academic advancement, stage of training (basic
science vs. clinical), and the prevalence of the five different categories of the scale. Results. Of the medical
students surveyed, 20.2% were found positive for depressive symptoms and 7.9% (16) had severe or mod-
erately severe symptoms. Female gender increased the risk of presenting symptoms (OR = 3.5, 95% CI [1.6,
7.6]). Discussion. Despite the fact that the prevalence of depressive symptoms encountered was similar to
that reported worldwide, it is troubling that one fifth of the surveyed students presented depressive symptoms.
These results may justify implementation of preventive strategies by academic authorities to improve student
mental health, and maybe even for early detection of risk of major depressive disorder.

Keywords: Medical students, depression, depressive symptoms.

RESUMEN

Introduccion. Durante su formacion profesional, los estudiantes de medicina estan sometidos a diversos
factores generadores de estrés como la exigencia académica y un entorno altamente competitivo, lo cual
podria llegar a ser adverso para su salud mental. Objetivo. Identificar la presencia de sintomas depresivos
en estudiantes de medicina de una universidad publica mexicana. Método. Estudio transversal, descriptivo,
que se realizd con una muestra aleatoria de 203 estudiantes de medicina de la Universidad Auténoma de Baja
California de febrero a abril de 2018. Se utilizd el cuestionario PHQ - 9 tomando el punto de corte 2 10 como
positivo para sintomas depresivos. Para el analisis de datos se utilizé estadistica descriptiva; se estimaron
proporciones de las variables sociodemograficas como género, semestre cursado, etapa basica o disciplinar
y prevalencias de las diferentes categorias de la escala. Resultados. Se encontré una prevalencia de 20.2%
de estudiantes de medicina con presencia de sintomas depresivos y el 7.9% reportd sintomas graves o mo-
deradamente graves. Pertenecer al género femenino resulto ser un factor que incrementa las posibilidades de
presentar sintomas depresivos (OR = 3.5, IC 95% [1.6, 7.6]). Discusion. A pesar de que la prevalencia de sin-
tomas depresivos encontrada fue similar a lo reportado a nivel mundial, preocupa que una quinta parte de los
encuestados presentaran sintomas depresivos. Estos resultados podrian permitir justificar a las autoridades
académicas y a la comunidad estudiantil la implementacion de estrategias preventivas para el mejoramiento
de la salud mental de los estudiantes e incluso quiza detectar en forma temprana el riesgo de presentar un
trastorno depresivo mayor.

Palabras clave: Estudiante de medicina, depresion, sintomas depresivos.
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INTRODUCTION

According to the World Health Organization, depression
is the third largest cause of morbidity among adolescents,
with suicide being the second leading cause of death be-
tween 15 and 29 year olds. Furthermore, detrimental use of
alcohol and illegal drugs among adolescents is a large prob-
lem in many countries, which may lead to risky behaviors
such as unsafe sex and reckless driving (WHO, 2018). Nev-
ertheless, only a small percentage of cases are diagnosed
due to the lack of training among healthcare workers or
lack of symptom recognition by patients (Gutiérrez Rodas,
Montoya Vélez, Toro Isaza, Brifion Zapata et al., 2010).
Multiple studies have found that the prevalence of mild de-
pression varies between 9% and 24%, moderate depression
between 5% and 15%, and severe between 2% and 6.3%.
With respect to gender, reviewed studies found a predom-
inantly female prevalence (Gollust, Eisenberg & Golber-
stein, 2008; Bayram & Bilgel, 2008; Riveros, Hernandez,
& Riviera, 2007; Royal College of Psychiatrists, 2011).

The National Survey of Drug Use and Health (NS-
DUH) has been monitoring annually since 2004 the clinical
level of depression among adolescents and the results have
been surprising with respect to the increase in depression in
such a short period of time: the proportion of adolescents
between 12 and 17 who experienced at least one episode
of severe depression in 2015 was 56%, higher than in 2010
(Twenge, 2017).

During university training, medical students are sub-
jected to diverse stress-inducing factors that can threaten
mental health. Many are inherent to student life, such as ac-
ademic demands and a highly competitive environment, as
well as new interpersonal relationships, such as those with
authority figures in the teaching-learning process (Baldas-
sin, Alves, De-Andrade, & Noqueira-Martins, 2008). The
onslaught of these adverse elements will be well handled
(or not) principally based on personal assets and the level of
mental health of each student.

Current studies describe various factors that affect uni-
versity students, such as economic instability, separation
from parents, academic achievement, stressful situations,
and the loss of loved ones (Henriques, 2014). Low self-es-
teem, the perception of poor social support from friends
and family, and inefficient problem-solving skills are also
risk factors associated with depression (Eskin, Ertekin,
Harlak, & Dereboy, 2008). Furthermore, it has been noted
that self-identified stress among medical students correlates
negatively with academic achievement — that is, poor aca-
demic achievement may be a response to perceived stress,
though not precisely caused thereby (Roman, Ortiz, &
Hernandez, 2008).

Nevertheless, it is common that depression among stu-
dents be blamed almost exclusively on academic demands,
though studies of adolescent students have shown that aca-
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demic demands have not changed much in the last few de-
cades. In contrast, one new risk factor is being correlated
with negative aspects of mental health or unhappiness: time
spent in front of a screen (electronic devices and social net-
works), and it is believed that more screen time may lead to
less social interaction, and consequently increased depres-
sion and unhappiness (Twenge, 2017).

On the other hand, diverse studies have shown that medi-
cal students, at the start of their career, do not present a greater
burden of psychiatric morbidity when compared to students
of any other discipline. However, during academic develop-
ment, a progressive deterioration of mental health is clearly
identified: incidence of depression and anxiety disorder in-
creases, as does consumption of alcohol and other psycho-
active substances. Cases of bulimia and suicidal ideation are
also much higher than in cohorts of other academic programs
(El-Gilany, Amr, & Hammad, 2008; Roman et al., 2008).

In one systematic review and metha-analysis performed
by the Education Institute of Harvard Medical School of
183 studies published through 2016 regarding prevalence
of depression, depressive symptoms, or suicidal ideation
in medical students in 43 countries, without language re-
striction, a general prevalence of depression or depressive
symptoms of 27.2% was found (in 37933 of 122 356 indi-
viduals studied), with a confidence interval (CI) of 95%,
between 24.7%, and 29.9%. The summary prevalence esti-
mates varied from 9.3% to 55.9%. All but one study relied
on self-reporting instruments. Included in this systematic
review were nine longitudinal studies that evaluated depres-
sive symptoms before and after medical school (n = 2432),
which demonstrated a mean absolute increase of symptoms
of 13.5% (range: .6% to 35.3%). Prevalence estimates did
not significantly differ between students in pre-clinical vs.
clinical years (Rotenstein, Ramos, & Torre, 2016).

In 2013, in Mexico 517 students in their first year at
the Universidad Nacional Autonoma de México School
of Medicine (UNAM) were evaluated through the CES-D
(Center for Epidemiologic Studies — Depression) scale to
identify the presence of depressive symptoms in medical
students. Thus, 39.3% of the students were found to have
depressive symptoms with scores exceeding 16 on the
CES-D, though the authors admit that a score of 16 may
include false positives. This study also identified increased
incidence of symptoms among women as compared to men
(Guerrero Lopez, Heinze Martin, Ortiz de-Ledn, Cortés
Morelos et al., 2013).

In another study carried out in a private university in
San Luis Potosi, Mexico, the Depression Risk Detection
Scale (EDRD/DRDS) was used on a sample of 368 stu-
dents. In this case, 28.3% of the sample were found posi-
tive for depressive symptoms (Sanchez-Armass Cappello,
Muiiiz Rojas, Sanchez Juarez, & Olvera Ledn, 2016).

Given the above, it is important to perform studies in
our geopolitical region to identify of the presence of symp-
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toms of depression in students currently enrolled in medical
school, which may uncover scientific evidence that could
lead to implement of programs for prevention of depression
and increased psychological support for students.

MATERIALS AND METHODS

A cross-sectional survey was administered to medical stu-
dents at the Universidad Autonoma de Baja California from
February to April 2018. To select participants, we calcu-
lated a sample size of 255, from the total of 757 medical
students enrolled in the previous year, with a 95% CI of 5,
using the Survey System software package, available on-
line (Creative Research Center, https://www.surveysystem.
com/sscalc.htm). Survey groups were randomized by first
numbering academic groups and then selecting groups by
lottery, being careful to obtain a proportional number of
basic- and clinical- science students. Students included in
the study were between 18 and 30 years of age, enrolled in
medical school between the 1% and 10" semester. Students
who reported having lost a loved one in the previous six
months, had been previously diagnosed with a psychiatric
illness, or were taking medication prescribed by a psychia-
trist were excluded from the study.

To identify depressive symptoms, we applied the
Spanish version of the PHQ-9 (Patient Health Question-
naire) Depression Scale, designed by Spitzer in 1999
(Kroenke, Spitzer, & Williams, 2001), validated in Span-
ish by Baader in Chile in 2012, though previously used by
two authors in Mexican populations (Martinez-Martinez,
Muiioz-Zurita, Rojas-Valderrama, & Sanchez-Herndndez,
2016; Romo Nava, Tafoya, & Heinze, 2013). The Chil-
ean study demonstrated adequate construct and concurrent
validity, with an 86.2% and 86.4% concordance between
ICD-10 criteria and those found with and without major
depression, respectively (Baader, Molina, Venezian, Ro-
jas, Farias et al., 2012).

The PHQ-9 consists of nine items to evaluate the
presence of depressive symptoms (corresponding with the
DSM-IV criteria). It asks the subject to review the previous
two weeks and report the number of days on which the
symptom predominated. Each item has a corresponding se-
verity index: 0 = never, 1 = some days, 2 = more than half
the days, and 3 = almost daily. Scores can range from 0 to
27, which is then translated into five levels of symptom
severity: no risk (0 - 4), low (5 - 9), moderate (10 - 14),
moderately severe (15 - 19), and severe (20 - 27). These
categories correlate with the probability of presenting a
major depressive episode; nevertheless, major depres-
sion is rarely seen in individuals with scores less than 10.
Scores > 10 are therefore commonly used as the cut-off to
determine the presence of depressive symptoms (Kroenke
et al., 2001). It is worth mentioning that in this study we
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used scores of > 10 as positive for depressive symptoms
as well as grouping them according to severity categories
previously mentioned.

The study protocol was approved by the Bioethics
Committee of the School of Medicine and Psychology. Par-
ticipants signed an informed consent, which stated the study
objectives, expected amount of time to complete the ques-
tionnaire, that there would be no compensation for study
participation, and that the information provided could con-
tribute to improving preventative programs offered by the
university. Participants were also informed that their infor-
mation would be held strictly confidential and there would
be no risk in their participation, assuring them that partic-
ipation was voluntary and that there would be no negative
consequences if they decided not to participate. Participants
were also oriented to the existing services available through
the university’s Committee on Mental Health in the event
they felt the need for psychological evaluation or interven-
tion at any time.

Data analysis

We used basic descriptive statistics to analyze the data, cal-
culating sociodemographic variables such as gender, years
of study, basic science vs. clinical stage, and prevalence of
the four different scale categories. For quantitative vari-
ables, we calculated central tendency and deviation through
chi? and logistic regression, establishing p < .05 as statis-
tically significant, all of which were managed through the
statistical software package SPSS-21.

RESULTS

The PHQ-9 questionnaire was applied to 247 medical stu-
dents between their first and tenth semester of university ed-
ucation during the spring 2018 semester. Forty-four students
were excluded from the study: 27 for reporting having lost a
loved one in the previous six months, six for having a previ-
ously diagnosed psychiatric illness, one for being currently
treated by a psychiatrist, and ten for two or more of the above
exclusion criteria, leaving a sample size of 203 students.

Of the total sample, 104 students (51.2%) were male,
and 99 (48.8%) female; 52.7% (n = 107) were in the basic
science years (first through fifth semesters) and 47.3% (n =
96) in their clinical formation (sixth through tenth semes-
ters). The age range of participants was 18 to 28 years, with
a mean age of 20.9 years (+ 1.86). These sociodemographic
characteristics are shown in Table 1.

We found a prevalence of 20.2% (n =41) (PHQ-9 > 10)
of medical students with depressive symptoms, that could
suggest a major depressive episode. There was no statisti-
cal difference in greater or lesser depressive symptoms be-
tween participants in basic sciences and those in their clin-
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Table 1

Sociodemographic characteristics of medical students sur-
veyed at a public university in Mexico, 2018

Tadeo-Alvarez et al.

Table 2

Comparison of the severity of depressive symptoms by gen-
der in medical students in a public university in Mexico

n (%) Semester n (%)
Gender
Masculine 104  (51.2%) First 21 (10.3)
Femenine 99 (48.8%) Second 24 (11.8)
Age Third 21 (10.3)
Minimum 28 years Fourth 22 (10.8)
Maximum 18 years Fifth 19 (94)
Mean 20.9 (+1.86) Sixth 17 (8.4)
Median 21 years Seventh 19 (9.4)
Professional area Eighth 24 (11.8)
Basic Science 107 (52.7%) Ninth 20 (9.9)
Clinical Science 96 (47.3%) Tenth 16 (7.9)

ical years (Table 2). We also found no correlation between
participants’ age and their PHQ-9 scores.

With respect to the severity of the depressive symptoms,
41.9% (n = 85) referred absence of depressive symptoms,
37.9% (n = 77) mentioned mild symptoms, 12.3% (n = 25)
had moderate symptoms, 5.9% (n = 12) moderately severe
symptoms, and 2% (n = 4) severe depressive symptoms. Bi-
variate analysis showed a statistically significant difference
in depressive symptoms among female participants, and in
fact all four cases of severe depressive symptoms were fe-
male (Table 3).

Although multivariate analysis with logistic regres-
sion, using presence of depressive symptoms (i.e., students
scoring 10 or more on the PHQ-9) as the dependent vari-
able, and risk factors of age, gender, and semester of study
were performed to evaluate the influence of said factors, the
statistically significant predominance of the female gender
(OR=3.5; CI195% [1.6,7.6]) persisted. Female students are
3.5 times more likely to develop depressive symptoms than
their male counterparts (Table 3).

In Figure 1, the answer trends of each of the nine
questions of the PHQ-9 scale are shown. The arithmetic
mean of each response, along with its 95% confidence in-
terval, is displayed. Possible responses went from “zero”

Table 3

Gender
Masculine Femenine Total

Symptom severity n % n % n %
None 51 490 34 343 85 419
Depressive symptoms

Mild 41 394 36 364 77 379

Moderate 8 77 17 172 25 123

Moderately severe 4 3.8 8 8.1 12 5.9

Severe 0 0 4 4.0 4 2
Total 104 100 99 100 203 100

Notes: Pearson Chi? = 12.182; p = .016.

to “almost every day,” scaled 0 to 3, and the mean re-
sponse varied from .2 to 1.3, with most questions having
a mean score less than 1. However, question 4 (regard-
ing tiredness) had a mean score of 1.3, and question 9
(regarding suicidal ideation) had the lowest score, where
33 people (16.3%) responded affirmatively, of which 2%
(four people) reported having these ideas almost every
day; 1.5% (three people) more than half of the days; and
12.8% (26 people) on several days.

DISCUSSION AND CONCLUSION

This study found a prevalence of depressive symptoms in
medical students of 20.2%, which is close to the 27.2% re-
ported worldwide in the previously mentioned meta-analy-
sis (Rotenstein et al., 2016), which included 43 countries.
Furthermore, we also compared the prevalence calculated
by each different survey tool, and among the 15 studies
using the PHQ-9 scale, a prevalence of 18.3% was found,
which is very similar to our findings.

With respect to the different survey instruments and the
measurements they afford, in Mexico it is common to use
the Beck Depression Inventory (BDI) (Fouilloux Morales,
Barragan Pérez, Ortiz Ledn, Jaimes Medrano et al., 2013),

Interaction of characteristics of medical students in a public university in Mexico

with and without depressive symptoms

Risk factors

for depressive Wald Cl195%
symptoms B SE  statistic  df Sig. OR Inferior ~ Superior
Group - 113 100 1.270 1 .260 .893 734 1.087
Age .252 154 2.691 1 101 1.287 .952 1.739
Gender 1.263 391 10.424 1 .001 3.535 1.642 7.607
Constant -8.068 3.056 6.968 1 .008 .000 - -

Notes: B = Regression coefficient; SE = Standard error; df = Degrees of freedom; Sig = Level of signif-
icance; OR = Odds Ratio; Cl 95% = 95% Confidence Interval.
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I Little interest or pleasure in doing things?
| Feeling down, depressed, or hopeless?

Trouble falling or staying asleep, or sleeping
too much?

I Feeling tired or having little energy?

I Poor appetite or overeating?

Feeling bad about yourself - or that you are a
failure or have let yourself or your family down?

Trouble concentrating on things, such as reading
the newspaper or watching TV?
Moving or speaking so slowly or being so fidgety

I orrestless that you have been moving around a
lot more than usual?

Thoughts that you would be better off dead, or of
hurting yourself in some way?

0.901
F—e—
0.601

—e—

0.99
—e—
1.335
—e—
0.813
0.67
0.586
—e—
0.335
Scale’s index answers:
=0
0.217 gteJr\:1eer days =1 L
more than half the days = 2
almost daily = 3
T T T T T T T
0.0 0.2 04 0.6 0.8 1.0 12
95% CI

Figure 1. Answers trends to PHQ-9 Scale among medical students in a public university

in Mexico.

the Zung’s Depression Scale (Palmer Morales, Prince
Vélez, Medina Ramirez, & Lopez Palmer, 2017), the Cen-
ter for Epidemiologic Studies Depression Scale (CES-D)
(Guerrero Lopez et al., 2013), or the PHQ-9 scale (Romo
Nava et al., 2013) to study this subject, with very diverse
findings. For example, in the Romo Nava study, where they
utilized the same threshold as in our study, they report a
depressive symptoms prevalence considerably lower than
ours, and found symptom prevalence positively correlated
with academic advancement (Romo Nava et al., 2013).

On the other hand, our results were similar to those re-
ported by Fouilloux Morales et al. (2013), who used the
Beck Depression Inventory (BDI) and found a prevalence
of 23%, with females being more affected, as well as find-
ing that 68% of those students affected had failed at least
one class.

One consistent finding is that being female increases
the risk of presenting depressive symptoms, a finding that
is borne out in other Latin American studies such as those
by Villacura, Irarrazabal, and Lopez (2017) in Chile, and
Sarabia Arce (2017) in Peru.

Other studies that employed the BDI, Zung’s Depression
Scale, or the PHQ-9 included findings on suicidal ideation.
For example, Puthran, Zhang, Tam, & Ho (2016) reported a
mean of 5.8%, whereas Rotenstein et al. (2016) found 11.1%.
In our study we observed positive response to suicidal ide-
ation in 16.3% of students, but we must be cautious when
making a diagnostic interpretation in the fact that there was
only one item that explored that ideation.

The differences in reported prevalence can be explained
by the differences between the scales used in each study, as
well as the time period each scale evaluates. For example, in
our study the instrument used considered symptoms during
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the two weeks prior to the survey, whereas Zung’s scale eval-
uates suicidal ideation in recent days, and the BDI investi-
gates them at the survey moment (Sarabia Arce, 2017).
Limitations of this study include cross-sectional design
in which data was collected at a single moment in time,
though that data may vary with time in the life of the per-
son. Another important limitation is the variety of instru-
ments available, as well as the threshold for positive results,
which make precise comparison difficult. Despite this, for
our study we felt that the PHQ-9 was a useful and reliable
instrument, given the sensitivity and specificity previously
demonstrated (Baader et al., 2012). Furthermore, it allows
us to evaluate the severity of depressive symptoms, though
we should emphasize it is only a screening instrument, not
diagnostic, and a high score only refers to the probability of
presenting major depressive disorder (Kroenke et al., 2001).
Nevertheless, we believe this study achieved a sufficiently
random sample, with an equitable distribution with respect
to gender and the different stages of academic advance-
ment, being careful to exclude subjects with recent major
loss, with preexisting psychiatric diagnoses, or in the midst
of exams. We therefore believe that our findings can be gen-
eralized to similar student populations in other universities,
and can be taken as a starting point for future studies.
Finally, it is important to mention that the objective of
any study should be to contribute to the body of scientif-
ic evidence that, above all, demonstrates the existence of a
problem. Through the use of a screening tool, this study has
demonstrated that one-fifth of the surveyed population pre-
sented depressive symptoms, and these results justify the
implementation, on the part of interested academic authori-
ties and the student body, of strategies whose goal is to pro-
tect and improve the mental health of medical students, and
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thus contribute to improving such challenges as academic
attrition, poor academic achievement, and early detection of
risks for developing major depressive disorder.
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