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Abstract
Objectives This study aims to evaluate the prevalence of burnout, depressive symptoms, and anxiety symptoms and attitudes
toward substance use in medical students as well as their evolution during the 4 years of medical school.
Methods A cross-sectional study was carried out at the American University of Beirut Medical Center (AUBMC) between
September and December 2016. In total, 176 out of 412 eligible medical students responded. The survey was anonymous and
administered via e-mail link to an electronic form. The study included general socio-demographic questions and standardized
validated tools to measure depressive symptomatology (PHQ-9), burnout (Burnout Measure), anxiety (GAD-7), alcohol use
(AUDIT), and substance abuse (DAST-10) as well as questions pertaining to attitudes toward recreational substance use.
Results Overall, 23.8% of medical students reported depressive symptomatology, with 14.5% having suicidal ideations. Forty-
three percent were found to have burnout. Those who screened positive for burnout were more likely to be males, to be living
away from their parents, and to have experienced a stressful life event during the last year. With the exception of burnout, there
was no significant difference in the prevalence of depression or anxiety among the 4 years of medical school. There was a
significant difference in alcohol use, illicit substance use, and marijuana use during the four medical school years.
Conclusions The results of this study show high rates of depression, burnout, and suicidal ideation among medical students from
the Middle East region. Increased rates of substance use were detected as well as a more tolerant attitude toward substance use in
general, specifically cannabis. It is crucial that medical educators and policymakers keep tackling the complex multifactorial
mental health issues affecting medical students and design effective solutions and support systems.
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Medical students are exposed to academic, personal, and fi-
nancial stressors that can lead to burnout [1]. Burnout mani-
fests as emotional exhaustion and a low sense of accomplish-
ment [2–4]. Recent data from Sweden shows that 12.9% of
medical students screen positive for depression and that 2.7%
of medical students have attempted suicide [5]. Higher rates
have been reported in the United States (US) where a large
multi-centered study found that 58.2% of medical students
screen positive for depression and up to 52.8% experience
burnout [2, 3]. Medical school is a psychologically and physi-
cally demanding endeavor that can lead to burnout. Medical

school and hospital shift work are associated with chronic sleep
deprivation, which has been linked to depression in this group [6].

Physicians have a higher rate of suicide than the general
population. The suicide rate among male physicians is 40%
higher than in men in the general population. The suicide rate
among female physicians is 130% higher than in women in
the general population [7, 8]. Among medical students, avail-
able data suggests a higher rate of suicide than in the general
population as well [9, 10]. Data shows that up to 13% of
medical trainees (residents) experience suicidal ideation and
up to 15% of medical students report suicidal ideation during
training [11–14]. It is possible that the increased suicide rate
among physicians may have its origins in medical school [15].

Substance use disorders (SUD) are common in health care
workers in general, including physicians. In a study examining
the prevalence of SUD among medical students, 10% of stu-
dents reported a history of substance abuse. Students reported
using alcohol, marijuana, psychedelics, sedatives, and opioids.
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The majority of students reported that they started to use sub-
stances during their undergraduate college years [16]. Data
from the Middle East shows that up to 14% of residents have
substance abuse problems [14]. The rituals of socialization in
medical school and the emotional stress experienced by
medical students were found to be contributing factors for
SUD [17]. Substance abuse has been linked to burnout, mood,
and anxiety symptoms among health care workers [14, 18, 19].

Burnout in health care workers is a global issue. However,
sparse data is available from our region. The Middle East
region suffers from chronic psychosocial stress due to ongoing
political violence and social instability. Twenty-two percent of
residents training at our university medical center reported
moderate to severe depressive symptoms and 13% reported
suicidal ideation [14].

The medical school at the American University of Beirut
Faculty ofMedicine (AUBFM) is considered one of the oldest
medical schools in Lebanon and in the region. The AUB was
chartered by the state of New York in 1863. The university is
regarded as one of the premier centers of higher education in
the Middle East and attracts students from across the region.
The AUBFM follows the United States model of medical
education, which is unusual in our region. Admission to the
medical school is highly competitive and students go through
a rigorous selection process in their premedical education. The
relatively high cost of tuition at the AUBFM is an additional
stressor when compared to other local or regional medical
schools. AUBFM medical students are usually expected to
pursue residency training in the US, which incurs extra aca-
demic, psychological, and financial burdens.

AUBFM is centrally located in the capital city and students
attend from all parts of the country. The majority of students
are Lebanese; however, there is substantial regional represen-
tation from neighboring countries. Lebanon is a culturally and
religiously diverse eastern Mediterranean Arab country with a
francophone background. The university follows a strict non-
discriminatory policy (including religion and ethnicity) and
promotes gender equality; approximately half of the medical
students are female. The AUBFM can serve as a case study for
the globalization and cross-cultural influences in international
medical education.

The primary objective of this study is to evaluate the prev-
alence of burnout, mood, and anxiety symptoms, and sub-
stance use in a Lebanese medical school and to examine the
evolution of these conditions during the 4 years of medical
school. The findings of this study will be compared to inter-
national data. A secondary objective is to evaluate attitudes
regarding substance use among medical students in the differ-
ent years of medical school. The authors hypothesize that the
prevalence of burnout, depressive symptoms, and substance
abuse will be at least similar to international data. We will also
examine any possible increase in burnout and substance use as
students progress through medical school.

Methods

This study was conducted in Lebanon, a middle-income coun-
try representative of developing countries in the Middle
Eastern region. The medical students surveyed were enrolled
in the AUBFM, a medium-sized 4-year medical school which
follows a US-based curriculum. Medical students are required
to complete a 3- to 4-year undergraduate degree before
starting medical school. Students have to sit for the Medical
College Admission Test (MCAT) prior to admission to the
AUBFM. There are 100 students per class on average. The
first and second years of medical school are classroom based,
while the third and fourth years are mostly various clinical
clerkships. This research project was reviewed and granted
full approval by the Institutional Review Board of the
American University of Beirut in 2016.

This was a cross-sectional study conducted at the AUBFM
between September and December of 2016. All medical stu-
dents at any stage of medical education at AUBFM were eli-
gible to participate. The total number of eligible participants
was 412 students. Data was gathered via an anonymous online
survey that was sent to all the medical students. Subsequently,
e-mail reminders were sent out every 3 weeks for 3 months.
Informed consent was obtained electronically. We developed
an online survey consisting of three categories:

1. General demographic and mental health data.
2. Substance use and attitudes toward substance use.
3. Rating scales for burnout, mood, and anxiety symptoms.

Demographic and mental health data included the follow-
ing: gender, age group, nationality, marital status, living ar-
rangements, medical school year, the presence of any personal
stressors or any current negative life event, cigarette smoking,
water pipe smoking, caffeine/coffee consumption, alcohol
consumption, history of any mental health diagnosis or treat-
ment, history of suicide attempts or self-harm, self-reported
hours of sleep, use of sleeping aids, recreational substance use,
psychotropic drug use, and the presence of general medical
problems. Participants were also screened for any family his-
tory of mental health issues. The students were also asked
several questions to gauge attitudes regarding illicit substance
use.

The burnout, mood, anxiety, and substance use rating
scales used were the following: The patient health question-
naire (PHQ-9) is a validated questionnaire that screens for
depression. It consists of nine items scored from 0 to 3. A
score ≥ 10 detects depression with 93% sensitivity and 88%
specificity. Scores of 10 to 14, 15 to 19, and ≥ 20 indicate
moderate, moderately severe, and severe depression, respec-
tively [20]. We assessed suicidal ideation based on the ninth
question of the PHQ9, which states the following: “Over the
last 2 weeks, how often have you been bothered by thoughts
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that you would be better off dead or of hurting yourself in
some way?”

We used the Burnout Measure 10-item version (BMS) in
this study to evaluate burnout. Each item is scored from 0 to 7
for a total score of 70. The final score is divided by 10; a score
≥ 3.5 indicates burnout [21].

The generalized anxiety disorder scale (GAD-7) is a 7-item
scale used in clinical practice and research as a screening tool
for anxiety. Scores of 5 to 9, 10 to14, and ≥ 15 indicate mild,
moderate, and severe anxiety, respectively. Using a score of 10
as a cutoff score yields a sensitivity of 89% and a specificity of
82% for detecting anxiety [22].

The alcohol use disorders identification test (AUDIT) is an
instrument that screens for hazardous alcohol use. It is an
internationally validated 10-item questionnaire covering the
domains of alcohol consumption, drinking behavior, and
alcohol-related problems. Each item is scored from 0 to 4. A
score of ≥ 8 indicates hazardous use, with 92% sensitivity and
94% specificity [23]. For substance abuse screening we used
the drug abuse screening test (DAST-10), a validated 10-item
questionnaire that measures the extent of problems related to
abuse. The total score can range from 0 to 10. DAST score
interpretation is as follows: “0” no problem, “1 to 2” low-
grade problem, “3 to 5”moderate, “6 to 8”moderately severe,
and “9 to 10” severe problem [24].

The above questionnaires were administered in English.
English is the official language of instruction at the
AUBFM. All AUBFM medical students are fluent in
English and proficiency in English is a requirement for admis-
sion. All of the above questionnaires have been validated in
Arabic-speaking populations [21, 24–26].

Statistical Methods

We used frequency distribution analysis to characterize the
sample, to evaluate responses on attitude questions, and to
calculate point prevalence for burnout, depression, suicidal
ideation, anxiety, hazardous alcohol use, and illicit substance
use.

In bivariate analysis, we tested 16 variables for association
with burnout using Pearson’s chi-squared or Fisher’s exact test
as indicated. Variables whose p value was < 0.25 were entered
in a multivariate logistic regression. We used the stepwise
approach to identify significant associations while controlling
for other variables.

We tested for any difference among the four medical school
years comparing both categorical and continuous outcomes.
We compared the mean total scores of BMS, PHQ9, GAD7,
AUDIT, and DAST in the four medical school years by
performing ANOVA with Bonferroni correction. We per-
formed chi-squared tests to test for any difference among the
4 years in the frequency of participants screening positive on

BMS, PHQ9, GAD7, AUDIT, substance use, alcohol use,
cannabis use, cigarette use, caffeine consumption, and suicidal
ideation.

Chi-squared tests were also used to test for differences in
attitudes toward substances and substance use rates among the
4 years.

In the missing data analysis, cases that had missing data in
more than one variable were detected. Testing for missing at
random pattern was done using the Missing Completely at
Random (MCAR) test. Finally, we used imputation to the
mode to replace remaining missing variables. Statistical analysis
was performed using SPSS 23.0.0.0. For all analysis we have
used a two-sided p value and an alfa level of less or equal to 0.05
for statistical significance.

Results

The total number of medical students surveyed was 412;
176 responded for an overall response rate of 42.7%. Four
surveys were disregarded because they were incomplete.
For the remaining 172 surveys, the MCAR test resulted in
a chi-squared = 1249.1 (df = 1291; p = 0.794), indicating
that missing values were distributed completely at random.
The data from the 172 surveys were analyzed. Demographic
and mental health characteristics of the sample are summa-
rized in Table 1.

Burnout, Depressive Symptoms, Suicidal Ideation,
Anxiety Symptoms, and Substance Use: Point
Prevalence

The frequency of participants that screened positive per our
screening questionnaires was as follows: 74 participants
(43.0%) screened positive for burnout, 41 participants
(23.8%) reported depressive symptoms, and 39 participants
(22.7%) reported anxiety. Suicidal ideation (during the last
2 weeks) was detected in 25 participants (14.5%).

One hundred participants (58.1%) responded positively re-
garding alcohol use. Among the 100 participants who drank
alcohol, 16 met criteria for hazardous alcohol use per the
AUDIT.

The question of “ever using an illicit drug” generated 60
affirmative responses (34.9%). Of those who ever used an
illicit drug, the DAST scores revealed the following: 1 with
a “severe problem” (1.7%), 5 with a “moderate problem”
(8.3%), 26 with a “low grade problem” (43.3%), and
28 with “non-problematic use” (46.7%). The participants
reported using a wide and varied range of substances, with
cannabis being the most commonly used substance at
31.9%.
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Evolution of Attitudes Regarding Substance Use
During the 4 Years of Medical School

Table 2 summarizes the attitudes toward substance use among
all participants. All the responses were compared among the
4 years of medical school using a chi-squared test. Only the
item “Do you know a medical student who uses recreational
drugs?” showed a significant difference between the four
groups (χ2 = 15.46, p = 0.001). Students in the first year of
medical school were less likely to know someone who uses
recreational substances than students in the second, third, and
fourth years of medical school.

Correlates of Burnout and Associated Factors

Compared tomedical students who were not burned out, those
who screened positive for burnout were more likely to be
males, to be living away from their parents, and to have ex-
perienced a stressful life event during the last year. The burned
out students also tended to consume caffeine, “to self-
prescribe psychotropic drugs,” “to use non-prescribed seda-
tives,” and to have suicidal ideation (Table 3). In addition to
the above listed predictors, medical school year, “ever using
illicit drugs,” alcohol use, being non-Lebanese, cigarette
smoking, current use of mental health services, past use of

prescribed psychotropic, and history of self-harm or suicidal
attempt were entered into a logistic regression model. The
logistic regression model was statistically significant,
X2(16) = 74.78, p < 0.001. The model explained 47.3%
(Nagelkerke R2) of the variance in burnout.

Eight variableswere significantly associatedwith an increased
likelihood of having burnout: male gender O.R. = 2.3, p = 0.046;
not livingwith parents O.R. = 3.8, p = 0.004; having experienced
a negative life event in the past year O.R. = 3.2, p = 0.005;
sleeping less than 6 h/day O.R. = 2.8, p= 0.019; having current
suicidal ideation O.R. = 17.6, p < 0.001; caffeine consumption
O.R. = 2.6, p = 0.43; self-prescribed psychotropic use O.R. =
15.0, p = 0.026; and being a fourth year medical student versus
being a first year medical student O.R. = 3.5, p = 0.038.

The Effect of Medical School Year on the Variability
of Our Findings

The difference between the 4 years of medical school was not
significant for the mean total scores of PHQ9, GAD7, AUDIT,
or DAST. Chi-squared analysis was performed to compare
variability among year of medical school in suicidal ideation,
cigarette smoking, caffeine use, alcohol use, illicit substance
use, and cannabis use. There was no significant difference in
suicidal ideation (χ2 = 0.29, p = 0.962), caffeine use, or

Table 1 Selected sample
characteristics and correlation
with depressive symptoms and
burnout

Variable N = 172 Depressive symptoms (%) p value Burnout (%) p value

Age (years) 0.44 0.82

20–25 75 26.7 44.0

> 25 97 21.6 42.3

Sex 0.01 0.03

Male 88 13.6 35.2

Female 84 34.5 51.2

Relationship status 0.69 0.73

Single 169 43.2

Married 3 33.3

Year of medical school 0.81 0.66

I 39 28.2 46.2

II 30 26.7 36.7

III 54 22.2 48.1

IV 49 20.4 38.8

Living arrangement 0.51 0.01

With parents 104 22.1 35.6

On campus 68 26.5 54.4

History of suicide attempt 0.00 0.06

Yes 8 62.5 75.0

No 164 22.0 41.5

Sleep duration 0.04 0.03

Less than 6 h 73 31.5 56.2

More than 6 h 99 18.2 33.3
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smoking (χ2 = 0.30, p = 0.958). There was a significant
difference between the four medical school years in alcohol
use (χ2 = 8.97, p = 0.03), illicit substance use (χ2 = 17.44, p =
0.001), and marijuana use (χ2 = 12.93, p = 0.005). In particular,
first year medical students had lower rates of alcohol, illicit
substance, and marijuana use than second, third, and fourth
year students. For cigarette smoking (χ2 = 7.82, p = 0.05), the
p value was on the limit of statistical significance.

Discussion

Few studies have evaluated the mental health of medical stu-
dents in Lebanon and the Middle East region. A multicenter
study of US medical schools using the Maslach Burnout
Inventory (MBI) reported the prevalence of burnout among
medical students to be 55.9% [27]. European studies reported
that the prevalence of burnout was significantly higher in sixth

Table 3 Odds ratio (OR) of
factors associated with burnout
among medical students (N =
172)

Variable OR 95% (CI)

Lower Upper

Gender (female versus male)* 1.928403 1.045878 3.555613

Age group (20–25 versus 25 and above) 1.073171 0.584036 1.97195

Nationality (non-Lebanese versus Lebanese) 2.516129 0.938264 6.747465

Marital status (single versus married) 1.520833 0.135279 17.09751

Living with parents versus without parents* 0.462687 0.248001 0.863219

Stressful life event during last year (yes versus no)* 4.351852 2.283152 8.294942

Cigarette smoking (yes versus no) 2.053333 0.855669 4.927346

Water pipe smoking (yes versus no) 0.516667 0.097413 2.740333

Caffeine consumption (yes versus no)* 2.492788 1.202468 5.167700

Alcohol consumption (yes versus no) 0.821263 0.445646 1.513473

Illicit drugs ever use (yes versus no) 1.392832 0.740528 2.619724

History of suicidal attempt or self-harm (yes versus no) 4.235294 0.829672 21.62025

Marijuana use (yes versus no) 0.731616 0.385010 1.390254

Nonprescribed sedatives or benzodiazepines use (yes versus no)* 0.413174 0.344853 0.495030

Stimulant use (yes versus no) 0.741935 0.206676 2.663434

Sleep duration (less than 6 h versus more than 6 h)* 2.562500 1.374108 4.778668

Current suicidal ideation (yes over no)* 13.397436 3.827849 46.890906

Hazardous alcohol use (yes versus no) 0.647059 0.221203 1.892765

Current use of professional mental health services (yes versus no) 2.575385 0.825131 8.038244

Previous mental health diagnosis (yes versus no) 1.369231 0.515065 3.639915

Current use of any prescribed psychotropic (yes versus no) 1.809524 0.392433 8.34377

Past use of any prescribed psychotropic (yes versus no) 2.848485 0.823636 9.85127

Family history of recreational drug or alcohol use (yes versus no) 0.815217 0.255424 2.6018

Current or previous use of self-prescribed psychotropic (yes versus no) * 6.646154 1.390765 31.7604

*Denotes statistical significance

Table 2 Attitudes regarding
substance use among medical
students

Question Yes (N = 172)
(%)

1. Do you know a medical student who uses recreational drugs? 64.0

2. Is it OK to use recreational drug when on vacation or holiday? 52.9

3. Should cannabis be legalized? 48.8

4. If you have a recreational drug or alcohol related problem would you feel comfortable
asking for help or sharing it with your medical school administration?

36.0

5. Is it acceptable for medical students to use recreational drugs? 29.7

6. Is it acceptable for physicians to use recreational drugs? 26.7

7. Do you think recreational drugs should be legalized? 26.0

8. Should the general public be allowed to use recreational drugs but not health care workers? 7.0
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year students (37.5%) compared with students in third year of
training (14.8%) [28]. In Spanish medical students, 52.6%
were found to have depersonalization and 33.6% reported
emotional exhaustion [29], two essential components of burn-
out. The prevalence of burnout in this sample was 43.0%,
which is within the reported range of burnout among medical
students internationally [5, 27–31]. A previous study at our
institution showed that 27.0% of residents met the criteria for
burnout [14] and data from the region shows a prevalence of
23.0 to 31.0% of emotional exhaustion among nurses [32–34].

Prevalence of medical student burnout in this study
exceeded both that of residents at the same institution and that
of nurses in our region. This could be attributed to the aca-
demic and lifestyle demands required of medical students
[35]. Medical students face a different set of challenges when
compared to attending physicians, residents, or nurses. The
stress of constant studying, clinical clerkships, frequent com-
petitive examinations, social isolation from friends/family,
and financial stressors is unique to medical students. Other
factors such as being at the bottom of the medical hierarchy
and potential abuse/bullying by senior individuals in the
medical system are also likely exacerbating factors.

Male medical students were more likely to experience
burnout in our study. This finding is not consistent with inter-
national data regarding burnout in medical students [28,
36–39]. Our sample was almost equally divided by gender
(51.2% males and 48.8% females); female medical students
in this sample appeared to be more resistant to burnout. This
finding could be attributed to the relatively small sample size
of the study. Most international studies reported that female
medical students are more prone to burnout [28, 36, 38, 39].

Medical students not livingwith their parents were found to
have an increased likelihood of burnout. This is consistent
with previous research showing the importance of family sup-
port in reducing burnout among medical students [27, 38, 40,
41]. In our sample, this finding may have significant impor-
tance due to the societal norms in Lebanon (and the region)
and the dynamics between parents and adult children, espe-
cially among those engaged in higher education.

Sleeping less than 6 h a night was associated with an in-
creased likelihood of burnout among our medical students.
Sleep deprivation has been shown to pose a significant risk
on cognitive capabilities and on the performance of multiple
tasks [42–44]. Only one previous study, to the best of our
knowledge, has assessed sleep and burnout in medical stu-
dents and has shown an inverse relationship between likeli-
hood of burnout and sleep duration [45]. Being in the final
year of medical school (fourth year) was found to be a predic-
tor of burnout in this study. This is consistent with previous
data showing a higher level of burnout among senior medical
students [5, 28, 36, 46]. In addition to the academic, financial,
and professional stressors that medical students have to face,
final year medical students face the additional challenge of

getting accepted into residency (specialty training) programs.
Joining a residency program is a highly competitive and
stressful process that may exacerbate burnout in this particular
population.

Medical students are more prone to suffer from depressive
symptoms when compared to the general population. Among
European medical students, 12.9% experience depressive
symptoms and 2.7% attempt suicide [5, 47]. US data suggests
a higher prevalence of 15.2%, with 20.0% of depressed med-
ical students attempting suicide and 26.5% seeking treatment
[13]. A Lebanese study examining the prevalence of depres-
sive symptoms among medical students showed that 27.6%
suffer from depressive symptoms and 69.0% suffer from
anxiety [48]; both findings exceed the national prevalence
rates for depression and anxiety [49]. In Lebanon, 22.0% of
the residents surveyed by our group at the AUB medical center
reported depressive symptomatology [14]. The prevalence of
major depression in the general population in Lebanon has been
found to range from 10.0 to 19.7% depending on age group [49,
50]. A study of Egyptian medical students found that 24.7%
were suffering from depressive symptoms [51], which is similar
to the prevalence in this sample (23.8%). The rate of depressive
symptoms and suicidal ideation among medical students in this
study is higher than that of the general and age-matched
Lebanese population [49, 50] and higher than that of US and
European medical students [5, 13, 47]. A high level of depres-
sive symptoms was detected in this sample of medical students,
with 14.5% of students experiencing suicidal ideation. This rate
is higher than that of the residents at our institution and higher
than that of the general Lebanese population [14, 52]. The
socioeconomic and political situation in Lebanon is and has
been chronically unstable for several decades [53]. This socio-
economic and political instability combined with a constant
level of academic and financial stress may exacerbate depres-
sion and accelerate burnout [28, 35, 54, 55]. Additionally, many
Lebanese medical students consider emigrating to continue
medical training, adding a significant psychosocial burden on
this group of vulnerable young adults.

Medical students are prone to developing symptoms of
anxiety. The prevalence of anxiety among medical students
was reported at 43.0% [56, 57]. Anxiety among the general
Lebanese population was reported at 11.2% [52]. Anxiety
symptoms among this sample of medical students were found
to be more than double that of the Lebanese population
(22.7%). However, this prevalence is lower than that of inter-
national data, which could be attributed to the relatively small
sample size or the screening tool used [56, 57].

Alcohol abuse is a global public health concern that is also
prevalent amongmedical students. In Lebanon, the prevalence
of alcohol consumption among university students was found
to be 49.4% [58], which is lower than the prevalence in this
sample (58.1%). Additionally, 16.0% of the medical students
in this sample were abusing alcohol, which is eight times more
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than the average university population in Lebanon (2.1%
abuse alcohol) [58]. The higher rate of alcohol abuse in medical
students may be due to students using alcohol as a (negative)
coping mechanism [11, 13, 27, 59]. The prevalence of serious
or severe substance abuse in our sample (1.7%)was found to be
lower than that of other university-level students in Lebanon
(2.4–5.6%) [60, 61]. This could be attributed to a higher level
of knowledge and awareness regarding SUD among medical
students. The prevalence of substance abuse in this sample of
medical students was found to be lower than the prevalence
reported among medical students internationally [5, 62]. This
can be attributed to the small sample size and possibly due to
the high level of stigma associated with recreational substance
use in Lebanese culture. It is possible that some participants in
this sample were not comfortable disclosing their substance
use. In a similar study by our group, only 2.5% of Lebanese
residents had moderate substance abuse problems and none of
them had severe problems [14].

This study showed a significant difference among the
4 years of medical school with regard to alcohol use, illicit
substance use, and cannabis use. First year medical students
had lower rates of alcohol, illicit substance, and cannabis use
than second, third, and fourth year students. This trend of
increasing rates in SUD as the students progress in their
training is consistent with the literature [16, 63, 64].
Globally, this finding could be attributed to the increasing
academic, professional, and financial stressors as medical
students transition into the final clinical years which may lead
to escalating alcohol and substance use [65].

Societal attitudes regarding substance use are constantly
evolving and medical students reflect these changing societal
norms. Twenty-six percent of medical students in this sample
agreed that some recreational substances should be legalized.
When asked if cannabis should be legalized, 48.8% responded
“yes.” This finding is consistent withWestern data [66, 67]. In
the literature, factors predisposing to substance use among
medical students include peer pressure, living away from
home, and male gender [68–70]. It is worth noting the medical
students’ attitudes toward substance use in this sample
remained unchanged throughout the four medical years of
medical school, with the exception of the question pertaining
to “knowing anymedical student who uses recreational drugs”
(Table 2). In this sample, the views of the medical students
regarding SUD during the 4 years remained unchanged de-
spite their exposure to psychiatry and addiction medicine in
the second and third years of medical school. One potential
reason for this finding is attitudinal; some may believe recre-
ational substance use is harmless; this could be particularly
true for cannabis use. Young adults are exposed to a lot of
data regarding the potential benefits of cannabis with minimal
discussion on its potentially harmful effects [71, 72]. There are
a number of limitations to our study. The main limitation is
that this study was conducted as a cross-sectional study, which

does not allow us to evaluate causality or analyze a possible
temporal relationship between outcomes. The study relied on
questionnaires that are designed to detect symptoms and cannot
diagnose clinical disorders. Another limitation is the sample
size; a larger sample would have provided more robust associ-
ations among the examined variables, although the overall re-
sponse rate of 42.7% is within what is usually expected for such
studies. Persisting stigma in Lebanon regarding mental health
could be a possible explanation for our response rate. Concerns
about confidentiality and incomplete questionnaires seem to be
major issues when surveying medical students and we also
encountered these challenges [73]. No data was available re-
garding the non-responders. Self-selection bias is also a limita-
tion and a concern. The sample in this study is reasonably
representative of medical students in Lebanon and the region,
since the study was conducted at one of the largest academic
medical centers in the country, which attracts medical students
from across Lebanon and the region.

In conclusion, the authors aim to increase awareness re-
garding the mental health challenges facing medical students
internationally. An international perspective regarding these
issues will enhance the overall understanding of burnout in
medical education. It is crucial that medical educators and
policy makers keep track of the complex multifactorial mental
health issues affecting medical students. Developing effective
solutions and support systems is crucial. Going forward, the
authors plan to include medical schools from neighboring
countries in the region, as well topics such as bullying, sexu-
ality, spiritualty, and parental/familial expectations in future
burnout studies.

Acknowledgements We would like to thank the medical students at the
American University of Beirut (AUB) Faculty of Medicine for their par-
ticipation in this study.

Compliance with Ethical Standards The AUB institutional review board
(IRB) reviewed and approved all aspects of this study. The authors com-
plied with all the recommendations of the IRB to maintain confidentiality
and anonymity of the participants. All enrolled medical students at the
AUBFM were invited to participate.

Ethical Considerations The IRB committee at AUB approved this re-
search project.

Disclosures On behalf of all authors, the corresponding author states
that there is no conflict of interest.

References

1. Prins JT, Hoekstra-Weebers JE, Gazendam-Donofrio SM, et al.
Burnout and engagement among resident doctors in the
Netherlands: a national study. Med Educ. 2010;44(3):236–47.
https://doi.org/10.1111/j.1365-2923.2009.03590.x.

2. Dyrbye LN,West CP, Satele D, Boone S, Tan L, Sloan J, et al. Burnout
among US medical students, residents, and early career physicians

294 Acad Psychiatry (2018) 42:288–296

https://doi.org/10.1111/j.1365-2923.2009.03590.x


relative to the general US population. Acad Med. 2014;89(3):443–51.
https://doi.org/10.1097/ACM.0000000000000134.

3. Dyrbye LN,Massie FS, Eacker A, HarperW, Power D, Durning SJ,
et al. Relationship between burnout and professional conduct and
attitudes among US medical students. JAMA. 2010;304(11):1173–
80. https://doi.org/10.1001/jama.2010.1318.

4. Maslach C, Schaufeli WB, Leiter MP. Job burnout. Annu Rev
Psychol. 2001;52(1):397–422. https://doi.org/10.1146/annurev.
psych.52.1.397.

5. Dahlin ME, Runeson B. Burnout and psychiatric morbidity among
medical students entering clinical training: a three year prospective
questionnaire and interview-based study. BMC Med Educ.
2007;7(1):6. https://doi.org/10.1186/1472-6920-7-6.

6. Rosen IM, Gimotty PA, Shea JA, Bellini LM. Evolution of sleep
quantity, sleep deprivation, mood disturbances, empathy, and burn-
out among interns. Acad Med. 2006;81(1):82–5. https://doi.org/10.
1097/00001888-200601000-00020.

7. Center C, Davis M, Detre T, Ford DE, Hansbrough W, Hendin H,
et al. Confronting depression and suicide in physicians: a consensus
statement. JAMA. 2003;289(23):3161–6. https://doi.org/10.1001/
jama.289.23.3161.

8. Schernhammer ES, Colditz GA. Suicide rates among physicians: a
quantitative and gender assessment (meta-analysis). Am J
Psychiatr. 2004;161(12):2295–302. https://doi.org/10.1176/appi.
ajp.161.12.2295.

9. Hays LR, Cheever T, Patel P.Medical student suicide, 1989–1994. Am
J Psychiatry. 1996;153(4):553–5. https://doi.org/10.1176/ajp.153.4.
553.

10. Pepitone-Arreola-Rockwell F, Rockwell D, Core N. Fifty-two med-
ical student suicides. Am J Psychiatry. 1981;138(2):198–201.
https://doi.org/10.1176/ajp.138.2.198.

11. Tyssen R, Vaglum P, Grønvold NT, Ekeberg Ø. Suicidal ideation
among medical students and young physicians: a nationwide and
prospective study of prevalence and predictors. J Affect Disord.
2001;64(1):69–79. https://doi.org/10.1016/S0165-0327(00)00205-6.

12. Clark DC, Zeldow PB. Vicissitudes of depressed mood during four
years of medical school. JAMA. 1988;260(17):2521–8. https://doi.
org/10.1001/jama.1988.03410170069036.

13. Tjia J, Givens JL, Shea JA. Factors associated with undertreatment
of medical student depression. J AmColl Heal. 2005;53(5):219–24.
https://doi.org/10.3200/JACH.53.5.219-224.

14. Talih F, Warakian R, Ajaltouni J, Tamim H. Correlates of depres-
sion and burnout among residents in a Lebanese AcademicMedical
Center: a cross-sectional study. Acad Psychiatry. 2016;40(1):38–
45. https://doi.org/10.1007/s40596-015-0400-3.

15. Eva SchernhammerMDD. Taking their own lives—the high rate of
physician suicide. N Engl J Med. 2005;352(24):2473–6. https://doi.
org/10.1056/NEJMp058014.

16. Baldwin DC, Hughes PH, Conard SE, Storr CL, Sheehan DV.
Substance use among senior medical students: a survey of 23 med-
ical schools. JAMA. 1991;265(16):2074–8. https://doi.org/10.
1001/jama.1991.03460160052028.

17. Knight JR, Wechsler H, Kuo M, Seibring M, Weitzman ER,
Schuckit MA. Alcohol abuse and dependence among US college
students. J Stud Alcohol. 2002;63(3):263–70. https://doi.org/10.
15288/jsa.2002.63.263.

18. Dunn D. Substance abuse among nurses—defining the issue.
AORN J. 2005;82(4):572–96. https://doi.org/10.1016/S0001-
2092(06)60028-8.

19. Bennett J, O’donovan D. Substance misuse by doctors, nurses and
other healthcare workers. Curr Opin Psychiatry. 2001;14(3):195–9.
https://doi.org/10.1097/00001504-200105000-00006.

20. Spitzer RL, Kroenke K, Williams JB, Group PHQPCS. Validation
and utility of a self-report version of PRIME-MD: the PHQ primary
care study. JAMA. 1999;282(18):1737–44. https://doi.org/10.1001/
jama.282.18.1737.

21. Malach-Pines A. The burnout measure, short version. Int J Stress
Manag. 2005;12(1):78–88. https://doi.org/10.1037/1072-5245.12.
1.78.

22. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for
assessing generalized anxiety disorder: the GAD-7. Arch InternMed.
2006;166(10):1092–7. https://doi.org/10.1001/archinte.166.10.1092.

23. Saunders JB, Aasland OG, Babor TF, De la Fuente JR, Grant M.
Development of the alcohol use disorders identification test
(AUDIT): WHO collaborative project on early detection of persons
with harmful alcohol consumption-II. Addiction. 1993;88(6):791–
804. https://doi.org/10.1111/j.1360-0443.1993.tb02093.x.

24. Skinner HA. The drug abuse screening test. Addict Behav. 1982;7(4):
363–71. https://doi.org/10.1016/0306-4603(82)90005-3.

25. Sawaya H, Atoui M, Hamadeh A, Zeinoun P, Nahas Z. Adaptation
and initial validation of the Patient Health Questionnaire–9 (PHQ-
9) and the Generalized Anxiety Disorder–7 Questionnaire (GAD-7)
in an Arabic speaking Lebanese psychiatric outpatient sample.
Psychiatry Res. 2016;239:245–52. https://doi.org/10.1016/j.
psychres.2016.03.030.

26. Almarri TS, Oei TP, Amir T. Validation of the alcohol use identifi-
cation test in a prison sample living in the Arabian Gulf region.
Subst Use Misuse. 2009;44(14):2001–13. https://doi.org/10.3109/
10826080902848533.

27. Dyrbye LN, ThomasMR, Huntington JL, LawsonKL, Novotny PJ,
Sloan JA, et al. Personal life events and medical student burnout: a
multicenter study. Acad Med. 2006;81(4):374–84. https://doi.org/
10.1097/00001888-200604000-00010.

28. Backović DV, Ilić Živojinović J, Maksimović J, Maksimović M.
Gender differences in academic stress and burnout among medical
students in final years of education. Psychiatr Danub. 2012;24(2):
175–81.

29. Galán F, Sanmartín A, Polo J, Giner L. Burnout risk in medical
students in Spain using the Maslach Burnout Inventory-Student
Survey. Int Arch Occup Environ Health. 2011;84(4):453–9.
https://doi.org/10.1007/s00420-011-0623-x.

30. Costa EF, Santos SA, Santos AT, Melo EV, Andrade TM. Burnout
Syndrome and associated factors among medical students: a cross-
sectional study. Clinics. 2012;67(6):573–80. https://doi.org/10.
6061/clinics/2012(06)05.

31. Dyrbye LN, ThomasMR, Massie FS, Power DV, Eacker A, Harper
W, et al. Burnout and suicidal ideation among USmedical students.
Ann Intern Med. 2008;149(5):334–41. https://doi.org/10.7326/
0003-4819-149-5-200809020-00008.

32. Abushaikha L, Saca-Hazboun H. Job satisfaction and burnout among
Palestinian nurses. East Mediterr Health J. 2009;15(1):190–7.

33. Ilhan MN, Durukan E, Taner E, Maral I, Bumin MA. Burnout and
its correlates among nursing staff: questionnaire survey. J Adv
Nurs. 2008;61(1):100–6. https://doi.org/10.1111/j.1365-2648.
2007.04476.x.

34. Sabbah I, Sabbah H, Sabbah S, Akoum H, Droubi N. Burnout
among Lebanese nurses: psychometric properties of the Maslach
burnout inventory-human services survey (MBI-HSS). Health.
2012;4(09):644–52. https://doi.org/10.4236/health.2012.49101.

35. Győrffy Z, Birkás E, Sándor I. Career motivation and burnout
among medical students in Hungary—could altruism be a protec-
tion factor? BMC Med Educ. 2016;16(1):182. https://doi.org/10.
1186/s12909-016-0690-5.

36. Cecil J, McHale C, Hart J, Laidlaw A. Behaviour and burnout in
medical students. Med Educ Online. 2014;19(1):25209. https://doi.
org/10.3402/meo.v19.25209.

37. Fares J, Saadeddin Z, Al Tabosh H, Aridi H, el Mouhayyar C, Koleilat
MK, et al. Extracurricular activities associated with stress and burnout
in preclinical medical students. J Epidemiol Global Health. 2016;6(3):
177–85. https://doi.org/10.1016/j.jegh.2015.10.003.

38. Muzafar Y, Khan HH, Ashraf H, HussainW, Sajid H, Tahir M, et al.
Burnout and its Associated Factors in Medical Students of Lahore,

Acad Psychiatry (2018) 42:288–296 295

https://doi.org/10.1097/ACM.0000000000000134
https://doi.org/10.1001/jama.2010.1318
https://doi.org/10.1146/annurev.psych.52.1.397
https://doi.org/10.1146/annurev.psych.52.1.397
https://doi.org/10.1186/1472-6920-7-6
https://doi.org/10.1097/00001888-200601000-00020
https://doi.org/10.1097/00001888-200601000-00020
https://doi.org/10.1001/jama.289.23.3161
https://doi.org/10.1001/jama.289.23.3161
https://doi.org/10.1176/appi.ajp.161.12.2295
https://doi.org/10.1176/appi.ajp.161.12.2295
https://doi.org/10.1176/ajp.153.4.553
https://doi.org/10.1176/ajp.153.4.553
https://doi.org/10.1176/ajp.138.2.198
https://doi.org/10.1016/S0165-0327(00)00205-6
https://doi.org/10.1001/jama.1988.03410170069036
https://doi.org/10.1001/jama.1988.03410170069036
https://doi.org/10.3200/JACH.53.5.219-224
https://doi.org/10.1007/s40596-015-0400-3
https://doi.org/10.1056/NEJMp058014
https://doi.org/10.1056/NEJMp058014
https://doi.org/10.1001/jama.1991.03460160052028
https://doi.org/10.1001/jama.1991.03460160052028
https://doi.org/10.15288/jsa.2002.63.263
https://doi.org/10.15288/jsa.2002.63.263
https://doi.org/10.1016/S0001-2092(06)60028-8
https://doi.org/10.1016/S0001-2092(06)60028-8
https://doi.org/10.1097/00001504-200105000-00006
https://doi.org/10.1001/jama.282.18.1737
https://doi.org/10.1001/jama.282.18.1737
https://doi.org/10.1037/1072-5245.12.1.78
https://doi.org/10.1037/1072-5245.12.1.78
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1111/j.1360-0443.1993.tb02093.x
https://doi.org/10.1016/0306-4603(82)90005-3
https://doi.org/10.1016/j.psychres.2016.03.030
https://doi.org/10.1016/j.psychres.2016.03.030
https://doi.org/10.3109/10826080902848533
https://doi.org/10.3109/10826080902848533
https://doi.org/10.1097/00001888-200604000-00010
https://doi.org/10.1097/00001888-200604000-00010
https://doi.org/10.1007/s00420-011-0623-x
https://doi.org/10.6061/clinics/2012(06)05
https://doi.org/10.6061/clinics/2012(06)05
https://doi.org/10.7326/0003-4819-149-5-200809020-00008
https://doi.org/10.7326/0003-4819-149-5-200809020-00008
https://doi.org/10.1111/j.1365-2648.2007.04476.x
https://doi.org/10.1111/j.1365-2648.2007.04476.x
https://doi.org/10.4236/health.2012.49101
https://doi.org/10.1186/s12909-016-0690-5
https://doi.org/10.1186/s12909-016-0690-5
https://doi.org/10.3402/meo.v19.25209
https://doi.org/10.3402/meo.v19.25209
https://doi.org/10.1016/j.jegh.2015.10.003


Pakistan. Muacevic A, Adler JR, eds. Cureus. 2015;7(11):e390.
https://doi.org/10.7759/cureus.390.

39. Youssef FF. Medical student stress, burnout and depression in
Trinidad and Tobago. Acad Psychiatry. 2016;40(1):69–75. https://
doi.org/10.1007/s40596-015-0468-9.

40. Prins JT, Gazendam-Donofrio SM, Dillingh GS, Van De Wiel H,
Van Der Heijden FM, Hoekstra-Weebers JE. The relationship be-
tween reciprocity and burnout in Dutch medical residents. Med
Educ. 2008;42(7):721–8. https://doi.org/10.1111/j.1365-2923.
2008.03041.x.

41. Dyrbye LN, Thomas MR, Harper W, Massie FS Jr, Power DV,
Eacker A, et al. The learning environment and medical student
burnout: a multicentre study. Med Educ. 2009;43(3):274–82.
https://doi.org/10.1111/j.1365-2923.2008.03282.x.

42. Durmer JS, Dinges DF. Neurocognitive consequences of sleep dep-
rivation. Semin Neurol. 2005;25(1):117–29. https://doi.org/10.
1055/s-2005-867080.

43. Dorrian J, Rogers NL, Dinges DF. Psychomotor vigilance perfor-
mance: neurocognitive assay sensitive to sleep loss. New York:
Marcel Dekker; 2005.

44. Rogers NL, Dorrian J, Dinges DF. Sleep, waking and
neurobehavioural performance. Front Biosci. 2003;8(6):s1056–
67. https://doi.org/10.2741/1174.

45. Seo J-H, Kim HJ, Kim B-J, Lee S-J, Bae H-O. Educational and
relational stressors associated with burnout in Korean medical stu-
dents. Psychiatry Investig. 2015;12(4):451–8. https://doi.org/10.
4306/pi.2015.12.4.451.

46. Assadi SM, Nakhaei MR, Najafi F, Fazel S. Mental health in three
generations of Iranian medical students and doctors. Soc Psychiatry
Psychiatr Epidemiol. 2007;42(1):57–60. https://doi.org/10.1007/
s00127-006-0130-7.

47. Dahlin M, Joneborg N, Runeson B. Stress and depression among
medical students: a cross-sectional study. Med Educ. 2005;39(6):
594–604. https://doi.org/10.1111/j.1365-2929.2005.02176.x.

48. Mehanna Z, Richa S. Prévalence des troubles anxio-dépressifs chez les
étudiants en médecine: Étude transversale chez les étudiants en
médecine de l’Université Saint-Joseph de Beyrouth. L’Encéphale.
2006;32(6):976–82. https://doi.org/10.1016/S0013-7006(06)76276-5.

49. Karam EG, Mneimneh ZN, Dimassi H, Fayyad JA, Karam AN,
Nasser SC, et al. Lifetime prevalence of mental disorders in
Lebanon: first onset, treatment, and exposure to war. PLoS Med.
2008;5(4):e61. https://doi.org/10.1371/journal.pmed.0050061.

50. Farhood LF, Dimassi H. Prevalence and predictors for post-traumatic
stress disorder, depression and general health in a population from
six villages in South Lebanon. Soc Psychiatry Psychiatr Epidemiol.
2012;47(4):639–49. https://doi.org/10.1007/s00127-011-0368-6.

51. El-Gilany A-H, Amr M, Hammad S. Perceived stress among male
medical students in Egypt and Saudi Arabia: effect of
sociodemographic factors. Ann Saudi Med. 2008;28(6):442–8.
https://doi.org/10.4103/0256-4947.51666.

52. Karam EG, Mneimneh ZN, Karam AN, Fayyad JA, Nasser SC,
Chatterji S, et al. Prevalence and treatment of mental disorders in
Lebanon: a national epidemiological survey. Lancet. 2006;367(9515):
1000–6. https://doi.org/10.1016/S0140-6736(06)68427-4.

53. Kimhi S, ShamaiM. Community resilience and the impact of stress:
adult response to Israel’s withdrawal from Lebanon. J Comm
Psychol. 2004;32(4):439–51. https://doi.org/10.1002/jcop.20012.

54. Saeed AA, Bahnassy AA, Al-Hamdan NA, Almudhaibery FS,
Alyahya AZ. Perceived stress and associated factors among medi-
cal students. Journal of Family & Community Medicine.
2016;23(3):166–171. https://doi.org/10.4103/2230-8229.189132.

55. Saipanish R. Stress among medical students in a Thai medical
school. Med Teacher. 2003;25(5):502–6. https://doi.org/10.1080/
0142159031000136716.

56. Bunevicius A, Katkute A, Bunevicius R. Symptoms of anxiety and
depression in medical students and in humanities students:

relationship with big-five personality dimensions and vulnerability
to stress. Int J Soc Psychiatry. 2008;54(6):494–501. https://doi.org/
10.1177/0020764008090843.

57. Mancevska S, Bozinovska L, Tecce J, Pluncevik-Gligoroska J,
Sivevska-Smilevska E. Depression, anxiety and substance use in
medical students in the Republic of Macedonia. Bratislavske
lekarske listy. 2008;109(12):568–72.

58. Karam E, Melhem N, Mansour C, Maalouf W, Saliba S, Chami A.
Use and abuse of licit and illicit substances: prevalence and risk
factors among students in Lebanon. Eur Addict Res. 2000;6(4):
189–97. https://doi.org/10.1159/000052045.

59. Rotenstein LS, Ramos MA, Torre M, Segal JB, Peluso MJ, Guille
C, et al. Prevalence of depression, depressive symptoms, and sui-
cidal ideation among medical students: a systematic review and
meta-analysis. JAMA. 2016;316(21):2214–36. https://doi.org/10.
1001/jama.2016.17324.

60. Zahlan L, Ghandour L, Yassin N, Afifi R, Martins SS. Double
trouble: exploring the association between waterpipe tobacco
smoking and the nonmedical use of psychoactive prescription drugs
among adolescents. Drug Alcohol Depend. 2014;145:217–23.
https://doi.org/10.1016/j.drugalcdep.2014.10.020.

61. Ghandour LA, El Sayed DS,Martins SS. Prevalence and patterns of
commonly abused psychoactive prescription drugs in a sample of
university students from Lebanon: an opportunity for cross-cultural
comparisons. Drug Alcohol Depend. 2012;121(1):110–7. https://
doi.org/10.1016/j.drugalcdep.2011.08.021.

62. Ford JA, Ong J. Non-medical use of prescription stimulants for
academic purposes among college students: a test of social learning
theory. Drug Alcohol Depend. 2014;144:279–82. https://doi.org/
10.1016/j.drugalcdep.2014.09.011.

63. Dumitrascu CI, Mannes PZ, Gamble LJ, Selzer JA. Substance use
among physicians and medical students. Med Student Res J.
2014;3:26–35.

64. Conard S, Hughes P, Baldwin D Jr, Achenbach KE, Sheehan DV.
Substance use by fourth-year students at 13 US medical schools.
Acad Med. 1988;63(10):747–58. https://doi.org/10.1097/
00001888-198810000-00002.

65. Hughes PH, Brandenburg N, Baldwin DC, et al. Prevalence of
substance use among US physicians. JAMA. 1992;267(17):2333–
9. https://doi.org/10.1001/jama.1992.03480170059029.

66. Organization WH. Cannabis: a health perspective and research
agenda. 1997.

67. Bargagli AM, Hickman M, Davoli M, Perucci CA, Schifano P,
Buster M, et al. Drug-related mortality and its impact on adult
mortality in eight European countries. Eur J Public Health.
2005;16(2):198–202. https://doi.org/10.1093/eurpub/cki168.

68. Kumar P, Basu D. Substance abuse by medical students and doc-
tors. J Indian Med Assoc. 2000;98(8):447–52.

69. Naskar NN, Bhattacharya SK. A study on drug abuse among the
undergraduate medical students in Calcutta. J Indian Med Assoc.
1999;97(1):20–1.

70. Gjeruldsen S, Myrvang B, Opjordsmoen S. Risk factors for drug
addiction and its outcome. A follow-up study over 25 years. Nordic
J Psychiatry. 2003;57(5):373–6. https://doi.org/10.1080/
08039480310002714.

71. Baker D, Pryce G, Giovannoni G, Thompson AJ. The therapeutic
potential of cannabis. Lancet Neurol. 2003;2(5):291–8. https://doi.
org/10.1016/S1474-4422(03)00381-8.

72. Fiz J, Durán M, Capellà D, Carbonell J, Farré M. Cannabis use in
patients with fibromyalgia: effect on symptoms relief and health-
related quality of life. PLoSOne. 2011;6(4):e18440. https://doi.org/
10.1371/journal.pone.0018440.

73. Levine RE, Breitkopf CR, Sierles FS, Camp G. Complications associ-
ated with surveying medical student depression. Acad Psychiatry.
2003;27(1):12–8. https://doi.org/10.1176/appi.ap.27.1.12.

296 Acad Psychiatry (2018) 42:288–296

https://doi.org/10.7759/cureus.390
https://doi.org/10.1007/s40596-015-0468-9
https://doi.org/10.1007/s40596-015-0468-9
https://doi.org/10.1111/j.1365-2923.2008.03041.x
https://doi.org/10.1111/j.1365-2923.2008.03041.x
https://doi.org/10.1111/j.1365-2923.2008.03282.x
https://doi.org/10.1055/s-2005-867080
https://doi.org/10.1055/s-2005-867080
https://doi.org/10.2741/1174
https://doi.org/10.4306/pi.2015.12.4.451
https://doi.org/10.4306/pi.2015.12.4.451
https://doi.org/10.1007/s00127-006-0130-7
https://doi.org/10.1007/s00127-006-0130-7
https://doi.org/10.1111/j.1365-2929.2005.02176.x
https://doi.org/10.1016/S0013-7006(06)76276-5
https://doi.org/10.1371/journal.pmed.0050061
https://doi.org/10.1007/s00127-011-0368-6
https://doi.org/10.4103/0256-4947.51666
https://doi.org/10.1016/S0140-6736(06)68427-4
https://doi.org/10.1002/jcop.20012
https://doi.org/10.4103/2230-8229.189132
https://doi.org/10.1080/0142159031000136716
https://doi.org/10.1080/0142159031000136716
https://doi.org/10.1177/0020764008090843
https://doi.org/10.1177/0020764008090843
https://doi.org/10.1159/000052045
https://doi.org/10.1001/jama.2016.17324
https://doi.org/10.1001/jama.2016.17324
https://doi.org/10.1016/j.drugalcdep.2014.10.020
https://doi.org/10.1016/j.drugalcdep.2011.08.021
https://doi.org/10.1016/j.drugalcdep.2011.08.021
https://doi.org/10.1016/j.drugalcdep.2014.09.011
https://doi.org/10.1016/j.drugalcdep.2014.09.011
https://doi.org/10.1097/00001888-198810000-00002
https://doi.org/10.1097/00001888-198810000-00002
https://doi.org/10.1001/jama.1992.03480170059029
https://doi.org/10.1093/eurpub/cki168
https://doi.org/10.1080/08039480310002714
https://doi.org/10.1080/08039480310002714
https://doi.org/10.1016/S1474-4422(03)00381-8
https://doi.org/10.1016/S1474-4422(03)00381-8
https://doi.org/10.1371/journal.pone.0018440
https://doi.org/10.1371/journal.pone.0018440
https://doi.org/10.1176/appi.ap.27.1.12

	Examining...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Methods
	Statistical Methods
	Results
	Burnout, Depressive Symptoms, Suicidal Ideation, Anxiety Symptoms, and Substance Use: Point Prevalence
	Evolution of Attitudes Regarding Substance Use During the 4&newnbsp;Years of Medical School
	Correlates of Burnout and Associated Factors
	The Effect of Medical School Year on the Variability of Our Findings

	Discussion
	References


