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Abstract

Background The rigors of medical education often take a toll on students’mental well-being, resulting in height-
ened stress, anxiety, depression, somatization, and thoughts of self-harm. This study aimed to determine the preva-
lence of mental health problems among Jordanian medical students (Yarmouk University), explore the links
between mental state and demographic and lifestyle factors, and compare mental health profiles between pre-clini-
cal/pre-clerkship (years 1-3) and clinical/clerkship (years 4-6) students.

Methods An online survey was distributed to undergraduate medical students at Yarmouk University. Mental health
was measured using validated tools (depression: Patient Health Questionnaire, PHQ-9; eating disorders: SCOFF;
Generalized Anxiety Disorder Scale, GAD-7; Somatic Symptoms: Patient Health Questionnaire, PHQ-15; overall stress
(single-item measure); ability to handle stress; stressors and coping mechanisms. Data on sociodemographic fac-
tors, academic performance, and lifestyle choices, also were collected. Bivariate and multivariable analyses evaluated
the associations between academic level and mental health, accounting for sociodemographic and lifestyle factors.

Results Of the 618 medical students who responded, 48.4% screened positive for depression, 36.7% for anxiety,

and 63.6% for high level of stress. Slightly over half experienced somatic symptoms, and 28.6% exhibited signs of eat-
ing disorders. Roughly, 26% had suicidal thoughts, as measured by item 9 of the PHQ-9 scale. Low reported rates

of healthy behaviors were observed (e.g. balanced diets, 5.7%; vigorous physical activity, 17.0%). Smoking prevalence
was 24.6%, notably higher among clinical students. At the multivariable level, stress, insomnia, eating disorders

and cigarette smoking were significantly associated with depression, anxiety and somatization. Higher physical activ-
ity scores were associated with lower depression risk. Females were significantly more likely than males to fall in more
severe somatization categories.

Conclusion This study highlights the need to address the alarming rates of mental health problems among Jorda-
nian medical students. While few significant differences were observed between pre-clinical and clinical students,
the high rates of depression, anxiety, stress, and negative health practices in both groups suggest the need for inter-
ventions that begin at enrollment as well as during transitions to clinical settings. Prioritizing mental health support
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and promoting healthier lifestyles among medical students are vital steps toward nurturing resilient, well-rounded

future medical professionals.

Keywords Students, Medical, Mental health, Patient health questionnaire, Feeding and eating disorders, Stress,

Psychological, Jordan

Background

Mental health problems (MHPs) refer to the existence of
symptoms related to mental disorders, such as depres-
sion, anxiety, stress, or compulsive behavior [1, 2]. In
young people, MHPs tend to be overlooked, and thus
need to be identified and addressed in a timely manner
[3]. Preventing or managing MHPs is further challenged
by the observation of high rates of MHPs in those who
can contribute to screening and addressing MHPs (e.g.
physicians and medical students) [4, 5].

Specifically with regards to medical students, research-
ers have documented that medical students are more
likely to experience heightened levels of stress, anxi-
ety, depression, burnout, and suicidal thoughts [4, 6-8].
Mental health may be detrimentally influenced by fear of
failure, academic overload, patient contact, heightened
parental expectations, extensive curriculum, examina-
tions, limited leisure time, inadequate recreational facili-
ties, and residing in hostels [9, 10]. Conversely, healthy
lifestyles have been recognized to play an important role
in positively modifying physical as well as mental health
[10-13].

In low-to-middle income countries in the Arab World,
while there are some published studies investigating
MHP in medical students [14—17], most do not exam-
ine the potential determinants of psychological morbid-
ity of medical students in a comprehensive approach (i.e.
including the various factors such as sociodemographic,
academic, lifestyle-related factors as well as the multiple
MHPs that may exist). In Jordan in particular, a coun-
try that has witnessed a surge in the number of students
enrolled in Medical schools (as of the year 2022 19,000
medical students were enrolled in Medical schools) [18],
there have been no studies to date that have simultane-
ously investigated the correlation and impact of soci-
odemographic, lifestyle, and program/training-related
factors on the mental health of Jordanian medical
students.

This study aimed to (1) examine the prevalence of
depression, anxiety, stress, somatization, eating disor-
ders and lifestyle practices (such as substance abuse,
low/no physical activity, stress and coping strategies),
and (2) assess the association of academic level (pre-
clerkship/pre-clinical versus clerkship/clinical years of
medical school) with MHPs (depression, anxiety, and
somatization) while adjusting for lifestyle-related and

sociodemographic factors. Our findings are of value to
clinicians, educational experts, student advisors, and
counselors seeking to improve Medical schooling in Jor-
dan and similar countries in the Middle East. By gain-
ing insights into the prevalence of depression, anxiety,
somatic symptoms, and eating disorders as well as under-
standing what factors shape MHPs in medical students,
appropriate interventions can be designed to prevent and
effectively address mental health concerns within this
student population.

Methods

Ethical review

The study was reviewed and approved by the Institutional
Review Board of the King Hussein Cancer Center (study
number 22 KHCC 69), an accredited body of the Asso-
ciation for the Accreditation of Human Research Protec-
tion Programs, Inc (AAHRPP).

Study design and setting

Our study was designed to examine differences between
two naturalistic groups: medical students in basic years
(pre-clerkship stage) and those in senior years (clerkship
stage). Specifically, a cross-sectional study was conducted
among undergraduate medical students at Yarmouk Uni-
versity School of Medicine in Irbid, Jordan. Yarmouk
University’s School of Medicine, founded in 2013, is
among the six medical schools in the country. During the
2021/2022 academic year when the data collection for the
study took place, Yarmouk University had an estimated
total of 2,540 medical students enrolled (1,820 students
in the pre-clerkship/pre-clinical stage and 720 students in
the clerkship/clinical stage).

Sample size

To achieve a+5% accuracy and a confidence interval of
95%, with a power of 80%, a total sample size of 636 med-
ical students (318 from each study level, i.e., pre-clerkship
and clerkship) was required. This calculation was based
on the number of students at the pre-clerkship group,
which was 1820 students. The chosen 50% prevalence
for depression was based on previous reports indicating
a high prevalence of depression among medical students,
ranging from 30 to 50% [19-21].
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Recruitment strategy

A self-administered online Arabic questionnaire was
created and distributed using the online platform
QuestionPro (https://www.questionpro.com/). In order
to ensure students completed the survey when they
were not experiencing acute stressors (examinations),
we distributed the survey during non-examination
periods. Each cohort of students [per year of enroll-
ment] was subscribed to a WhatsApp and Facebook
group, and the survey link was distributed to students
through these groups. Given the variation in examina-
tion schedules by cohort, survey links were distributed
in a stepwise manner.

Measurement instrument

The on-line questionnaire was designed to gauge vari-
ous conditions (depression, anxiety, somatization, eat-
ing disorders) and their association with clerkship
status of medical students while also accounting for
lifestyle factors (tobacco use, alcohol use, exercise and
diet, stress, coping). Before being distributed to par-
ticipants, the survey was pilot tested on 7 students,
and necessary modifications were made based on the
feedback received. The final questionnaire specifically
measured the following aspects:

Clerkship status

Clerkship status was our main independent variable
of interest. Medical students in years 1 to 3 of medical
school were categorized in the pre-clinical/pre-clerkship
group, while those in years 4 to 6 of medical school were
categorized in the clinical/clerkship group.

Mental health

We sought to assess three specific mental health con-
ditions: depression, anxiety and somatization. We
employed the Arabic version of the Patient Health Ques-
tionnaire (PHQ) [22]. The PHQ is widely recognized as
a reliable and valid diagnostic tool used in primary care
settings to assesses six disorders (including depression,
generalized anxiety, and somatization). Briefly, within
each condition, subjects are asked to rate items (symp-
toms or problems) they experienced over the past few
weeks. For example, when measuring depression or anxi-
ety, subjects rate 9 symptoms or 7 symptoms (respec-
tively) on a 4-point scale (ranging from "not at all" to
"nearly every day"). When measuring somatization, sub-
jects rate 15 symptoms on a 3-point scale (ranging from
"not bothered at all" to "bothered a lot"). Raw scores are
then generated for depression (scores range from 0 to
27), anxiety (scores range from 0 to 21) and somatization
(scores range from 0 to 30) [23-25].
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For the purpose of our study, the following specific
modules in the Arabic PHQ were used: [22] depression
(Patient Health Questionnaire-9 (PHQ9)), generalized
anxiety disorder (General Anxiety Disorder-7 (GAD7)),
and somatization (Patient Health Questionnaire-15
(PHQ15)). Raw scores of depression, anxiety and somati-
zation were further categorized as follows:

v’ Depression (PHQ-9): A cutoff score of 10 or above
(out of 27) was used to screen individuals at risk of
depression (versus those at low risk). Five categories
of severity of PHQ-9 scores were first generated: nor-
mal (scores of 0—4), mild depression (5-9), moderate
depression (10-14), moderate to severe depression
(15-19), and severe depression (20-27) [26]. How-
ever, due to limited cell counts in the two highest
categories (moderate to severe depression and severe
depression) we subsequently opted for a four-cate-
gory approach similar to that for anxiety and somati-
zation (i.e. normal, mild, moderate, and severe).

v’ Anxiety (GAD-7): A cutoff score of 10 or above
(out of 21) was used to screen individuals at risk
of anxiety (versus those at low risk). Categories of
severity of GAD-7 scores also were generated: nor-
mal (scores of 0—4), mild anxiety (5-9), moderate
anxiety (10—14), and severe anxiety (15-21) [27].

v’ Somatization (PHQ-15): A cutoff score of 10 or
above (out of 30) was used to screen individuals at
risk of experiencing somatic symptoms (versus those
at low risk). Categories of severity of PHQ-15 scores
also were generated: normal (0—4), mild somatization
(5-9), moderate somatization (10-14), and severe
somatization (15-30) [25].

Eating disorders

The Arabic version of SCOFF questionnaire, which was
previously translated into Arabic and tested for validity
and reliability, was used to assess eating disorders [28].
This questionnaire is comprised of five questions that
specifically address the fundamental characteristics of
anorexia nervosa and bulimia nervosa. Subjects are asked
to respond with either "yes" or "no" for each question.
Each "yes" response is assigned 1 point, and answering
‘yes’ to two or more questions of the five (i.e. a score of
2) indicates a probable diagnosis of anorexia nervosa or
bulimia.

Stress
Perceived stress, the ability to handle stress, and sources
of stress (stressors) were measured.
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v’ Perceived stress and ability to handle stress were
assessed using two previously studied single-item
measures [29]. One item assesses the perceived
amount of stress in a subject’s life on a scale of 1 (no
stress) to 6 (extreme stress). The second item asks
subjects to rate their ability to handle stress on a scale
of 1 (“I can shake off stress”) to 6 ("stress eats away at
me"). In our analysis, perceived amount of stress was
categorized into three levels: low stress (score 1 or 2),
moderate stress (score 3 or 4), and high stress (score
5 or 6). The ability to handle stress was categorized
into three levels: Not at all able (scores 5 or 6), mod-
erately able (scores 3 or 4), and extremely able (scores
lor2).

v Stressors among medical students were assessed
using 31 items adapted from two sources: the Medi-
cal Student Stressors Questionnaire (MSSQ) and
a tool employed by Amanya et. Al [30, 31]. The 31
items were translated by our research team and face
validity was confirmed by two experts. Participants
were asked to rate the level of stress caused by each
stressor on a 5-point scale (ranging from "does not
cause any stress" to "causes severe stress").

Coping

Coping strategies employed by medical students in
response to stress were assessed using the 28-item Ara-
bic Brief Cope scale, which was previously tested for its
validity and reliability [32]. Subjects are asked to rate the
extent to which they utilize each listed coping strategy on
a 4-point scale (ranging from “not at all” to “doing a lot”).

Lifestyle behaviors

v’ Diet: dietary habits were assessed using the Simple
Lifestyle Indicator Questionnaire (SLIQ) [33]. The
SLIQ is a concise measurement scale that evaluates
five dimensions of lifestyle, including diet, physical
activity, alcohol consumption, smoking, and stress.
Each component is scored individually, and an over-
all lifestyle score is also calculated. The SLIQ/diet
component consists of three questions that probe the
weekly consumption of fruits, vegetables, and cere-
als. Subjects assign a value between 0 (less than once
a week) and 5 (twice or more daily) to each ques-
tion, and the scores are then summed to generate
a raw score for diet, ranging from 0 to 15. The raw
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(including tea and coffee), and unhealthy snacks
(sugary snacks, sodas, or chips); how often they had
breakfast; and how often they consumed fast food.

v’ Physical activity: The physical activity section of
the SLIQ was used to measure the weekly frequency
of engaging in light, moderate, and vigorous physi-
cal activities [33]. In this section, each type of activ-
ity is assigned a score based on the weekly frequency
reported) ranging from zero times per week to 8 or
more times per week). The raw score for physical
activity is then obtained by summing the scores for
light, moderate, and vigorous activities. The resulting
raw score is then categorized into three groups: 0 for
individuals engaging in light exercise only, 1 for those
participating in any moderate activity, and 2 for indi-
viduals involved in any vigorous activity [33]. These
categories also were used in our study analysis.

V" Tobacco forms: respondents were asked to report
their use of tobacco forms (combustible cigarettes,
electronic cigarettes, water pipes, and heated tobacco
products). Age of initiation, frequency of use, and
time to first use after waking (an item from the Fag-
erstrom Test for Nicotine Dependence) also were
probed [34].

V" Alcohol use/abuse: the Arabic version of the PHQ
was used to measure alcohol use [22]. In the PHQ,
subjects are first asked if they drink alcohol. Those
who respond with a yes are asked whether or not
they experience five events indicative of problematic
alcohol use (e.g. missing work or school or had diffi-
culties getting along with people because of alcohol).
A yes response to any of these events indicates the
likelihood of "probable alcohol abuse or dependence”.
v’ Insomnia was assessed using the two-question
Pittsburgh Insomnia Rating Scale (PIRS-2) [35, 36].
The tool gauges individuals’ perceived sleep quality
and screens for insomnia risk. The PIRS-2 inquires
about overall sleep satisfaction on a scale of 0 (“excel-
lent”) to 3 (“poor”); and how much a person was
bothered by lack of energy due perceived poor sleep
in the past week on a scale of 0 (“not bothered at all”)
to 3 (“severely bothered”). Each question carries a
score from O to 3, with total scores ranging from 0 to
6. Higher scores correspond to a heightened poten-
tial for insomnia.

diet scores are then be categorized as follows: 0-5
("unhealthy"), 6-10 ("average"), and 11-15 ("healthy").
These categories also were used in our study analysis.
In addition to the SLIQ, students were asked about
their consumption of fish, energy drinks, beverages

Other factors

Information was also collected on academic and sociode-
mographic attributes (age, gender, college year, marital
status, place of residence, perceived financial situation of
the family), perceived academic performance, perceived
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health status, weight, height, as well as the presence of
any medical conditions.

Statistical analysis
All analyses were conducted using STATA 16 [37, 38],
and included:

« Reliability analyses: Internal consistency estimates
(Cronbach’s alpha) were calculated for each scale to
ensure the instruments used in the study were reli-
able. The following values were obtained for the
instruments tested: PHQ-9: 0.885; GAD-7: 0.905;
PHQ-15: 0.851; PHQ alcoholism: 0.702; Brief Cope
scale: 0.875; Stressors: 0.936; SCOFF: 0.571; SLIQ-
diet: 0.577; SLIQ-physical activity: 0.532.

« Descriptive analyses: Levels of depression, anxiety,
somatization, eating disorders, and lifestyle factors
reported across pre-clinical and clinical years were
examined through bivariate tests (Chi-square, Inde-
pendent Samples T-test, One-Way ANOVA, Man-
Whitney U, and Kruskal—Wallis).

+ Multivariable analyses: Three multivariable analyses
were conducted to determine whether or not being
in a pre-clinical (versus clinical) stage of medical
school was associated with (1) depression, (2) anxi-
ety, and (3) somatization levels, while adjusting for
various sociodemographic and lifestyle factors. Ordi-
nal logistic regressions were used due to the multi-
ple ordered categories of depression, anxiety and
somatization (four categories: normal, mild, mod-
erate, and severe). To ensure the appropriateness of
our method, the proportional odds assumption was
tested in all the models [39-41]. In models where
variables violated the proportionality assumption, a
Partial Proportional Odds Model (PPOM) was used
to allow relaxation of this assumption specifically
with these variables.

Per outcome (depression, anxiety, or somatization),
the PPOM generated three panels. The first panel com-
pared the first level of the outcome variable with all
other levels of the outcome (e.g. normal depression
versus mild+moderate+severe depression). The sec-
ond panel compared the first two levels of the out-
come variable with the remaining levels of the outcome
(e.g. normal+mild depression versus moderate+severe
depression). Finally, the third panel compared the three
successive levels of the outcome variable with the high-
est level of the outcome (e.g. normal+mild+moderate
depression versus severe depression) [42]. When the
proportional odds assumption was met, odds ratios were
similar across panels.

Page 5 of 14

Results

Overall descriptive statistics and bivariate associations

A total of 618 students (representing approximately a
quarter of all enrolled students) responded to the sur-
vey. Sociodemographic characteristics of the sample
by clerkship group are included in Table 1. Among stu-
dents participating in the study, 312 (50.5%) were in
their pre-clinical years (and 49.5% in their clinical years).
The median age of the sample was 22. The majority of
the sample of students were Jordanian, unmarried, and
resided with their families. In terms of perceived finan-
cial situation at home, 84% of the students reported this
as “average” (with a greater proportion of students in
the pre-clinical years reporting “low” than those in the
clinical years). With regards to academic performance,
a greater proportion of students in pre-clinical years
reported “poor to fair” academic performance than those
in clinical years while a greater proportion in the latter
group reported “very good” performance.

The association of health and lifestyle-related factors
with clerkship status are displayed in Table 2. Approxi-
mately 57% of students had a healthy body weight with
a BMI (18.5 to<25). The median raw score for dietary
habits was 5 (interquartile range 3-7), placing 60.2% of
students in the “unhealthy diet” category. Overall, 28.6%
of students were identified as being at high risk for eat-
ing disorders, but a significantly greater proportion was
observed in the pre-clerkship group (33.7% versus 23.5%
in the clerkship group). In terms of physical activity, the
median raw score was 6 (interquartile range 3—10), and
only 17% of students engaged in vigorous activities. Only
1% of the sample screened positive for alcohol abuse or
dependence. Finally with regards to health and lifestyle,
roughly a quarter of the sample reported any tobacco use,
with significantly higher rates of any tobacco use (29.1%)
in the clerkship group. The most frequently used form
of tobacco was the waterpipe (19.1% of students) while
the least used form was heat-not-burn tobacco (used by
1.3%). Notable results not presented in the Tables was
the dual use of combustible cigarettes and vapes — more
than half of the students who smoked conventional ciga-
rettes also used electronic cigarettes; and the higher rates
of smoking in males for all tobacco products except for
waterpipe.

With regards to MHPs (Table 2), 4.7% of students
reported having a mental illness prior to joining medi-
cal school, with the proportion being significantly
higher among students in the pre-clerkship group (6.7%
versus 2.6% in the clerkship group). The percentage of
students reporting a diagnosis of a mental illness post-
enrollment at University was 10%. In terms of perceived
stress, 63.6%, 30.6% and 5.8% of students reported high
levels, moderate levels, and normal to low levels of
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Table 1 Demographics and general characteristics of a sample of Jordanian medical students by their study level (column totals

presented)
Total Pre-clerkship level Clerkship level Pvalue
1st, 2nd, and 3rd year 4th, 5th, and 6th year
Number of participants, n (%) 637 (100%) 312 (50.5%) 306 (49.5%)
Gender® 0610
Male, n (%) 194 (31.4%) 95 (30.5%) 99 (32.4%)
Female, n (%) 424 (68.6%) 217 (69.6%) 207 (67.7%)
Age, median (IQR)? 22 (20-23) 20 (20-21) 23 (22-23) <0.0001
Nationality” 0.031
Jordanian, n (%) 610 (98.7%) 311 (99.7%) 299 (97.7%)
Non-Jordanian, n (%) 8(1.3%) 1(0.3%) 7 (2.3%)
Marital status” 0013
Single, n (%) 612 (99.0%) 312 (100.0%) 300 (98.0%)
Married or engaged, n (%) 6 (1.0%) 0 (0.0%) 6 (2.0%)
Current place of residence” 0.004
With family (home), n (%) 525 (85.0%) 278 (89.1%) 247 (80.7%)
Hall or private apartment, n (%) 93 (15.1%) 34 (10.9%) 59 (19.3%)
Family financial situation® 0.019
High, n (%) 71 (11.5%) 27 (8.7%) 44 (14.4%)
Average, n (%) 519 (84.0%) 266 (85.3%) 253 (82.7%)
Low, n (%) 28 (4.5%) 19 (6.1%) 9 (2.9%)
Perceived academic performance” 0.001
Excellent, n (%) 169 (27.4%) 81 (26.0%) 88 (28.8%)
Very good, n (%) 258 (41.8%) 120 (38.5%) 138 (45.1%)
Good, n (%) 147 (23.8%) 76 (24.4%) 71 (23.2%)
Fair to poor, n (%) 44 (7.1%) 35 (11.2%) 9 (2.9%)
Having a physician in the family® 0.073
Yes, n (%) 160 (25.9%) 71 (22.8%) 89 (55.6%)
No, n (%) 458 (74.1%) 241 (77.2%) 217 (70.9%)

IQR interquartile range
2 Significant differences (Mann-Whitney U test) across groups, p <0.05

b Significant differences (Chi-square) across groups, p <0.05

stress, respectively. Approximately 24% stated that they
were not at all able to handle the amount of stress they
faced. Furthermore, 48.4%, 36.7%, and 55% of students
screened positive for depression, anxiety and somatiza-
tion, respectively. Specifically, 25.4% had severe depres-
sion and 15.4% had severe anxiety. Just over a quarter of
the sample experienced severe somatic symptoms, with
the most frequently reported symptoms being feeling
tired, headaches, trouble sleeping, back pain, and pain
in the arms and legs. In terms of significant differences
when comparing pre-clerkship and clerkship groups,
distributional differences were observed between
“normal” and severe somatization levels and depres-
sion levels: significantly greater proportions of pre-
clerkship students reported severe somatization and
severe depression (and lower proportions reported no
somatization or no depression). Finally with regards to
MHPs prevalence, roughly 26% of students experienced

suicidal ideation, with 36 students (5.8%) having such
thoughts almost daily.

For further insight, supplemental Tables 1, 2 and 3
(online supplement 1) provide the bivariate associations
of the sociodemographic, lifestyle and academic factors
measured in the study by reported levels of depression,
anxiety and somatization, respectively.

Multivariable analyses

The results of the final multivariable analyses for each
outcome (depression, anxiety, and somatization) are dis-
played in Table 3.

Depression-related findings

With regards to depression, students in the clinical/
clerkship group were 0.49 times less likely to experience
any form of depression (mild, moderate, or severe) com-
pared to their counterparts in the pre-clerkship status
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Table 2 Health and lifestyle-related characteristics of a sample of Jordanian medical students by their study level (column totals

presented)
Total Pre-clerkship level Clerkship level Pvalue
1st, 2nd, and 3rd year 4th, 5th, and 6th year
Weight, median in kg (IQR) 64 (55-75) 62 (55-74) 65 (56-75) 0.1879
Height, median in kg (IQR) 165 (160-172) 165 (160-172) 165 (160-172) 0.9683
BMI 0.188
Underweight, n (%) 52 (8.5%) 30 (9.7%) 22 (7.2%)
Healthy weight, n (%) 351 (57.3%) 179 (57.9%) 172 (56.7%)
Overweight, n (%) 168 (27.4%) 75 (24.3%) 93 (30.6%)
Obese, n (%) 42 (6.9%) 25 (8.1%) 17 (5.6%)
Perceived health status 0.225
Excellent, n (%) 141 (22.8%) 61 (19.6%) 80 (26.1%)
Very good, n (%) 259 (41.9%) 134 (43.0%) 125 (40.9%)
Good, n (%) 154 (24.9%) 81 (26.0%) 73 (23.9%)
Fair, n (%) 53 (8.6%) 28 (9.0%) 25 (8.2%)
Poor, n (%) 11 (1.8%) 8 (2.6%) 3(1.0%)
Diagnosed mental illness pre-college® 0.016
Yes, n (%) 29 (4.7%) 21(6.7%) 8 (2.6%)
No, n (%) 589 (95.3%) 291 (93.3%) 298 (97.4%)
Current diagnosed mental illness 0.387
Yes, n (%) 61 (9.9%) 34 (10.9%) 27 (8.8%)
No, n (%) 557 (90.1%) 278 (89.1%) 279 (91.2%)
Perceived stress level 0.335
High, n (%) 393 (63.6%) 192 (61.5%) 201 (65.7%)
Moderate, n (%) 189 (30.6%) 98 (31.4%) 91 (29.7%)
Low, n (%) 36 (5.8%) 22 (7.1%) 14 (4.6%)
Ability to handle stress 0.791
Extremely able, n (%) 190 30.7%) 92 (29.5%) 98 (32.0%)
Moderately able, n (%) 278 (45.0%) 143 (45.8%) 135 (44.1%)
Not at all able, n (%) 150 (24.3%) 77 (24.7%) 73 (23.9.7%)
Insomnia score, median (IQR) 3(2-5) 3(2-5) 3(2-4) 0.8559
Eating disorders® 0.005
Screened positive, n (%) 177 (28.6%) 105 (33.7%) 72 (23.5%)
Screened negative, n (%) 441 (71.4%) 207 (66.4%) 234 (76.5%)
Diet raw score, median (IQR) 53-7) 53-7) 53-7) 0.0861
Diet category 0.331
Unhealthy, n (%) 372 (60.2%) 179 (57.4%) 193 (63.1%)
Average, n (%) 211 (34.1%) 115 (36.9%) 96 (31.4%)
Healthy, n (%) 35 (5.7%) 18 (5.8%) 17 (5.6%)
Physical activity score, median (IQR) 6 (3-10) 6 (2-10.5) 6 (3-10) 0.7828
Physical activity category 0.688
Low/no exercise, n (%) 250 (40.5%) 125 (40.1%) 125 (40.9%)
Average/ active, n (%) 263 (42.6%) 130 (41.7%) 133 (43.5%)
Healthy/ highly active, n (%) 105 (17.0%) 57 (18.3%) 48 (15.7%)
Any tobacco use’ 0.010
Yes, n (%) 152 (24.6%) 63 (20.2%) 89 (29.1%)
No, n (%) 466 (75.4%) 249 (79.8%) 217 (70.9%)
Use of combustible cigarettes®
Smokers, n (%) 63 (10.2%) 17 (5.45%) 46 (15.0%) <0.0001
Non-smokers, n (%) 555 (89.8%) 295 (94.6%) 260 (85.0%)
Age of initiation, mean in years (SD)° 18.3 (2.5%) 17.1 (2.0%) 18.7 (2.6%) 0.0245
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Table 2 (continued)

Total Pre-clerkship level Clerkship level Pvalue

1st, 2nd, and 3rd year 4th, 5th, and 6th year

Smokers who smoke within half hour of wak- 21 (33.3%) 9 (52.9%) 12 (26.1%) 0.045
ing up, n (%)°
Use of electronic cigarettes
Vapers, n (%) 68 (11.0%) 28 (9.0%) 40 (13.1%) 0.104
Non-vapers, n (%) 550 (89.0%) 284 (91.0%) 266 (86.9%)
Age of initiation, mean in years (SD)P 20.1 (2.0%) 18.9 (2.1%) 21.0 (1.6%) <0.0001
Use of waterpipe
Smokers, n (%) 118 (19.1%) 50 (16.03%) 68 (22.2%) 0.050
Non-smokers, n (%) 500 (80.9%) 262 (84.0%) 238 (77.8%)
Age of initiation, mean in years (SD) 18.0 (2.4%) 17.7 (2.3%) 18.3 (2.5%) 0.1744
Use of heat-not-burn tobacco
Smokers, n (%) 8(1.3%) 3(1.0%) 5 (1.6%) 0460
Non-smokers, n (%) 610 (98.7%) 309 (99.0%) 301 (98.4%)
Age of initiation, mean in years (SD) 22 (20-23) 22 (14-23) 22 (21-22.5) 0.8530
Drink Alcohol
Yes, n (%) 14(2.3%) 4(1.3%) 10(3.3%) 0.097
No, n (%) 604 (97.7) 308(98.7%) 296(96.7%)
PHQ9 depression scores®
Normal (0-4) 104 (16.8%) 39 (12.5%) 65 (21.2%) 0.005
Mild (5-9) 215 (34.8%) 110 (35.3%) 105 (34.3%)
Moderate (10-14) 142 (23.0%) 83 (26.6%) 59 (19.3%)
Moderate to severe (15-19) 85 (13.8%) 37 (11.9%) 48 (15.7%)
Severe (20-27) 72 (11.7%) 43 (13.78%) 29 (9.5%)
GAD?7 anxiety scores
Normal (0-4) 162 (26.2%) 77 (24.7%) 85 (27.78%) 0.198
Mild (5-9) 229 (37.1%) 116 (37.2%) 113 (36.9%)
Moderate (10-14) 132 (21.4%) 62 (19.9%) 70 (22.9%)
Severe (15-21) 95 (15.4%) 57 (18.3%) 38 (12.4%)
PHQ15 somatization scores®
Normal (0-4) 104 (16.8%) 39 (12.5%) 65 (21.2%) 0.010
Mild (5-9) 174 (28.2%) 84 (26.9%) 90 (29.4%)
Moderate (10-14) 178 (28.8%) 96 (30.8%) 82 (26.8%)
Severe (15-20) 162 (26.2%) 93 (29.8%) 69 (22.6%)

SD Standard deviation, IQR interquartile range
2 Significant differences (Chi-square) across groups, p <0.05

b Significant differences (Independent Samples T-test) across groups, p < 0.05

(p < 0.05). Any [moderate or extreme] ability to handle
stress was significantly associated with lower odds of
being in moderate to severe levels of depression (odds
ratios ranged between 0.32 and 0.65 across panels). Our
analysis also revealed a statistically significant associa-
tion between physical activity and depression, indicating
that for each unit increase in physical activity raw score,
there was a 4% decrease in the odds of falling into higher
depression categories (odds ratio 0.96, 95% confidence
interval: 0.93-0.99, p value 0.011). Conversely, having a
higher insomnia score, reporting an eating disorder, and

being a cigarette smoker were associated with a 1.34,
1.93 and 1.8 times (respectively) greater odds of being in
higher categories of depression.

Anxiety-related findings

Students who reported their academic performance as
“very good” or “excellent” were 0.55 and 0.57 times less
likely [than those reporting poor/fair performance] to fall
in higher anxiety categories (respectively). Furthermore,
ability to handle stress (i.e. moderate ability or extreme
ability) was significantly associated with lower odds
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Table 3 Multivariable Partial Proportional Odds Model (PPOM) examining the associations (odds ratios, OR) between
sociodemographic, general characteristics, and lifestyle behaviors and depression, anxiety and somatic symptoms in a sample of

medical students at Yarmouk University

OR (95% CI),
p-value

Outcome: depression

OR (95% Cl),
p-value

Outcome: anxiety

OR (95% CI),
p-value

Outcome: somatization

Female (reference: male)
Outcome level: normal vs. (mild + moderate + severe)

Outcome level: normal + mild vs. (moderate + severe)
Outcome level: normal + mild + moderate vs. (severe)

BMI (reference: underweight)
Healthy weight

Overweight
Obese

Study level (reference: Pre-clerkship)
Outcome level: normal vs. (mild + moderate + severe)

Outcome level: normal + mild vs. (moderate + severe)

Outcome level: normal + mild + moderate vs. (severe)

Perceived academic performance (reference: fair to poor)

Excellent
Very good
Good

Perceived health status (reference: poor)
Excellent

Very good
Good
Fair

Stress amount (reference: low)
High perceived stress
Outcome level: normal vs. (mild + moderate + severe)

Outcome level: normal+ mild vs. (moderate + severe)
Outcome level: normal + mild + moderate vs. (severe)

Moderate perceived stress
Outcome level: normal vs. (mild + moderate + severe)

Outcome level: normal + mild vs. (moderate + severe)
Outcome level: normal+ mild+ moderate vs. (severe)

1.21(0.83-1.77)
0.312

0.80 (0.45-1.42)
0.449

0.75 (041-1.40)
0.371

1.00 (0.44-2.26)
0.998

0.51(0.32-0.81)

0.005
0.77 (0.54-1.11)
0.164
1.16 (0.77-1.74)
0.488
0.52 (0.26-1.06)
0.073
0.54 (0.27-1.08)
0.083
0.60(0.29-1.22)
0.160

0.39(0.09-1.61)
0.192

0.40 (0.10-1.60)
0.193

0.48(0.12-1.92)
0.299

0.99 (0.23-4.31)
0.988

1.72(0.89-3.31)
0.104

1.08 (0.55-2.12)
0.820

1.39(0.95-2.04)
0.093

0.80 (0.46-1.41)
0.449

0.89 (0.48-1.62)
0.694

0.82(0.37-1.82)
0.623

0.85(0.62-1.17)
0.320

0.43 (0.22-0.85)
0.015

045 (0.24-0.88)
0.017

0.64(0.33-1.24)
0.184

0.29 (0.08-1.10)
0.069
0.31 (0.09-1.10)
0.068
0.38(0.11-1.35)
0.134

0.63(0.16-2.43)
0.501

1.93 (0.98-3.84)
0.057

1.02 (0.50-2.05)
0.967

2.54(1.55-4.17)
<0.0001

4.53(2.91-7.05)
<0.0001

6.07 (3.42-10.77)
<0.0001

1.08 (0.63-1.95)
0.720

0.92 (0.51-1.69)
0.798

1.16 (0.52-2.60)
0.719

0.71(0.36-1.39)
0.318

0.57 (0.30-1.09)
0.090

0.74 (0.38- 1.46)
0.387

0.71(0.36-1.39)
0.318

0.57 (0.30-1.09)
0.090

0.74 (0.38- 1.46)
0.387

0.18 (0.04-0.83)
0.028

0.26 (0.06-1.12)
0.070

0.37 (0.08-1.61)
0.186

0.53 (0.11-2.49)
0419

0.54 (0.18-1.68)
0.288

3.17(1.43-7.01) 0.004

237 (0.86-6.54)
0.094

042 (0.13-1.30)
0.131

244 (1.07-5.55) 0.033

1.24 (0.43-3.58)
0.696
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OR (95% CI),
p-value

Outcome: depression

OR (95% Cl),
p-value

OR (95% CI),
p-value

Outcome: anxiety Outcome: somatization

Ability to handle stress (reference: not at all able)
Extremely able to handle stress

Outcome level: normal vs. (mild + moderate + severe)
0.158

Outcome level: normal + mild vs. (moderate + severe)
0.004

Outcome level: normal + mild + moderate vs. (severe)
<0.0001

Moderately able to handle stress
Outcome level: normal vs. (mild + moderate + severe)

0.166

Outcome level: normal + mild vs. (moderate + severe) 1.10(0.70-1.73)
0.671

Outcome level: normal + mild + moderate vs. (severe) 0.55 (0.34-0.89)
0.015

Insomnia score 1.34 (1.23-1.48)
<0.0001

Eating disorders (reference: screened negative) 1.93 (1.36-2.75)
<0.0001

Diet raw score 0.96 (091-1.01)
0.093

Physical activity raw score
0.01

Smoking (reference non-smokers)

Smoking combustible cigarettes
0.045

Smoking waterpipe and other forms (i.e, e-cigarettes, heat-

not-burn tobacco) 0.628

0.65(0.35-1.18)
048 (0.29-0.79)

0.32(0.18-0.56)

1.57(0.83-2.95)

0.96 (0.93-0.99)

1.80(1.01-3.20)

0.90 (0.58-1.39)

041 (0.24-0.72) 0.62(0.33-1.15)
0.002 0.128
0.37(0.22-0.62) 046 (0.28-0.77)
<0.0001 0.003
0.37(0.19-0.73) 0.85 (0.48-1.50)
0.004 0578

1.18 (0.68- 2.06) 1.15(0.61-2.16)

0.556 0671

0.59(0.37-0.93) 0.79(0.49-1.27) 0.339
0.022

0.45(0.26-0.77) 0.78 (0.48-2-1.28)
0.004 0.330

1.37(1.25-1.51) 1.31(1.19-1.44)
<0.0001 <0.0001

167 (1.18-237) 1.55(1.08-2.22) 0.017
0.004

1.00 (0.95-1.05) 0.98 (0.93-1.03)
0.947 0436

0.98 (0.95-1.02) 0.99 (0.95-1.02)

0.345 0.369

2.51 (1.44-4.40) 2.78(1.57-4.90)

0.001 <0.0001
1.20(0.77-1.87) 1.65 (1.06-2.56) 0.026
0431

of being in moderate to severe levels of anxiety across
most panels (odds ratios ranged between 0.37 and 0.59).
Conversely, having a higher insomnia score, reporting
an eating disorder, and being a cigarette smoker were
significantly associated with a 1.37, 1.67 and 2.51 times
(respectively) greater odds of being in higher categories
of anxiety.

Somatization-related findings

Females had significantly higher odds of falling into the
severe somatization category compared to males (odds
ratios ranged between 2.54 and 6.07 across panels).
High-perceived stress was significantly associated with
moderate to severe somatization. Specifically, those per-
ceiving moderate to high stress were 2.44 to 3.17 times
(respectively) more likely to fall in categories indicative
of greater somatization. Having a higher insomnia score,
reporting an eating disorder, being a cigarette smoker,
and being a waterpipe (or other forms of tobacco) smoker
were significantly associated with a 1.31, 1.55, 2.78 and

1.65 times (respectively) greater odds of being in higher
categories of somatization.

Discussion

In our study, we examined the association of academic,
sociodemographic and lifestyle-related factors with key
MHDPs, namely depression, anxiety and somatization, in
medical students at Yarmouk University in Jordan. Our
findings revealed few significant differences between pre-
clinical and clinical years of study. Rather, across both
groups of study, our findings revealed a high prevalence
of depression, anxiety, somatic symptoms, eating disor-
ders, and stress. Moreover, a considerable proportion of
students experienced severe symptoms of MHPs.

Limited studies in Jordan have explicitly evalu-
ated depression in medical students. The prevalence
of depression in our study (48.4%) aligns with previ-
ous research conducted in the Arab world [10, 14, 20,
43], but is significantly higher than the global rates [8,
44]. This could be attributed to various factors: high-
pressure academic environments and a conventional
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non-student-centered program and curriculum ele-
ments; limited access to mental health services and
support; cultural norms that deter from healthy dis-
cussions about mental health; increasingly competitive
opportunities to train abroad; and challenging employ-
ment prospects for physicians.

With regards to factors that influenced depression,
we found that being in the pre-clerkship years of study
negatively influenced depression. Findings in the litera-
ture have varied (some have found a similar association
[16, 19, 45, 46], some have found the converse [47, 48],
and some have found no association between depres-
sion and clerkship status [8]). Given the high preva-
lence of depression in our study;, it is important to avail
efforts to enhance mental well-being to all medical stu-
dents, rather than assuming only in-coming students
(or only students experiencing clinical work) require
this.

Several studies have demonstrated that females are
more likely than males to suffer from depression [14, 20,
44, 49]. However, our results did not reveal an association
between gender and the severity of depressive symptoms,
a finding consistent with a systematic review of studies
on depression in medical students [8]. Such inconsisten-
cies also were observed with obesity: our findings, like
others [50, 51], indicated no association between obesity
and depression, but some studies have reported greater
psychological morbidity with obesity [52]. More impor-
tantly, we were able to confirm the protective potential
of physical activity against depression, a finding which
aligns with previous studies [10, 53], and which can be
used to encourage students to engage in active lifestyles.

We also observed a relatively high prevalence of eat-
ing disorders when compared to international studies
[15, 54-56]. There is a noticeable lack in the number
and quality of research studies on eating disorders in
Arab communities (let alone Jordanian medical students
in particular). One review of studies in the Arab world
revealed a wide variability in estimates of eating disorders
(2% to 54.8%), and further emphasized the scarcity of
and need for better-designed studies [57]. Nevertheless,
we speculate that our finding is not unusual. In our view,
eating disorders in Arab cultures may well be on the rise
due to the clash of older sociocultural norms with the
relatively rapid exposure to global Westernized norms
that are now much more pervasive in Arab communities
and tend to focus on being thin (in the case of females)
or being more toned or muscular (in the case of males).
There is a pressing need for national and epidemiologi-
cal studies to examine the prevalence of eating disorders
in Arab countries, particularly in Jordan, and to investi-
gate why these rates are higher than in other countries
worldwide.
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Our findings (supplementary tables) suggest an asso-
ciation between the presence of eating disorders and the
degree of depression among our sample of students.

With regards to the prevalence of anxiety observed in
our study, it was comparable to the global prevalence of
33.8% reported in a meta-analysis [6], although individ-
ual studies have reported both higher, [20, 45, 47, 58, 59],
and lower rates than ours [60—-63]. Combustible cigarette
smoking, insomnia, and the presence of indications of an
eating disorder all were associated with higher anxiety;
while ability to manage stress was protective. This finding
aligns with similar findings in other studies [64].

The prevalence of somatization in our study was higher
than rates reported in the literature [26, 65—67]. Notably,
amongst other factors, females were significantly more
likely than males to experience somatization, suggesting
that female students may process MHPs in a different
manner than males.

Our study has certain limitations: our survey was a
cross-sectional and we were therefore unable to capture
any fluctuations in MHPs across time to better under-
stand how MHPs developed. Our study also was solely
quantitative, and did not probe in-depth experiences of
students with regards to their MHPs. Furthermore, due
to its cross-sectional nature, we were unable to conclude
a temporal relation between the variables examined. In
addition, our measurement tool was relatively long. We
sought to gauge several important constructs that no sin-
gle available pre-existing questionnaire could cover, and
multiple items and tools were therefore included in the
study questionnaire. While the briefest valid versions of
measurements were used [per construct], and piloting of
the questionnaire was conducted to ensure that the ques-
tionnaire was well-understood and was not burdensome,
it arguable that some respondents may still have per-
ceived it to be complex or long (of the 1,208 who began
the survey, and 618 complete results were obtained).
Non-responders may have had different experiences, and
we could not assess their characteristics. Thus, while our
sample represented approximately a quarter of students
enrolled, nonresponse bias cannot be ruled out. Finally,
our study was conducted in one Medical College, and
arguably may not be generalizable to other colleges. To
address these limitations, conducting longitudinal stud-
ies would be of value to chart the trajectory of MHPs
throughout medical training, and identify both risk and
protective factors over time. Moreover, harmonizing
how these studies are conducted across all colleges (for
example, by incorporating metrics of mental health and
lifestyle in college-wide surveys) would allow for com-
parisons across campuses and specialties to provide gen-
eralizable insight with regards to how MHPs, lifestyle
factors and academic environments interact during these
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formative years of professional and overall development.
Qualitative research studies would also add a wealth of
information regarding how MHPs develop in young med-
ical professionals, and what interventions would resonate
with this important subgroup of the community.

In summary with regards to our findings, MHPs were
observed in considerable percentages of medical stu-
dents. Ability to handle stress, a skill that can be taught
to students, played a protective role across all MHPs,
and physical activity appeared to have a positive effect on
depression. Contrary to the common misconception that
smoking may help manage MHPs, combustible cigarette
smokers had a higher risk of falling in more severe cat-
egories of anxiety, a useful finding when educating young
adults. Insomnia also was associated with higher levels of
anxiety. Collectively, our results paint a compelling pic-
ture that can provide the rational to engage with medical
students and empower them with skills to manage their
well-being holistically (for example, incorporating sleep
hygiene practices, being physically active, and learning
stress management techniques).

Conclusion

Our study revealed concerning prevalence rates of
depression, anxiety, somatic symptoms, stress, and eat-
ing disorders among undergraduate medical students at
Yarmouk University. Key findings include the protec-
tive effects of ability to handle stress and having healthy
lifestyles. However, only a small percentage of the
participating students demonstrated healthy lifestyle
practices relative to the higher proportion of students
reporting tobacco use. Medical students need to be bet-
ter educated about the interconnections between men-
tal health, lifestyle, and stress; and more interventions
need to be availed to build students’ skills in resilience
and stress management.
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