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Abstract
Background: Depression and anxiety are indicators of mental health and quality of life. Studies found a
high prevalence of depression and anxiety disorders among speci�c populations, such as medical
students, residents and fellows. However, postgraduate students unarguably suffer from many private
and career life stressors. Unfortunately, research about the prevalence of depression and anxiety among
postgraduate students are greatly lacking.

Methods: A cross-sectional online survey; a self-questionnaire divided into �ve sections. Socio-
demographic characteristics, the Patient Health Questionnaire for Depression (PHQ9), Generalized
Anxiety Disorder 7 item (GAD7), insomnia and suicide.

Results: The number of participants was 1,005, The prevalence of depression and GAD that warrant
treatments are 27.4% and 23.6%, respectively. Most of the participants who screened positive for
depression and GAD were not aware of having these disorders. Females were at a higher risk of
depression (OR: 1.5, 95% CL: 1.10 to 2.15) and GAD (OR:1.49, 95% CL 1.07 to 2.07). Insomnia is
associated signi�cantly with depression (P<0.001) and GAD (P<0.001). Depression increases the risk for
active suicide thoughts (OR= 7.453) (P<0.001). 

Conclusion: We have identi�ed a higher prevalence of depression and GAD among postgraduate students
compared with the general population. However, they appear to be underrepresented in mental health
literature, so further research is necessary. The limitations of this study were centered on the nature of
cross-sectional studies, causal relationships cannot be identi�ed.

Background
Mental health encompasses our psychological, social, and emotional wellbeing. It is responsible for the
ways in which individuals deal with daily stressors, process emotions, and react to everyday situations. It
in�uences relationships and careers by guiding feelings of compassion and empathy, and allows
individuals to make rational decisions. Mental health is an essential characteristic of every human being
through all stages of life, from childhood and adolescence through to adulthood. Mental disorders have a
negative impact on a person's behavior, mood, function and could eventually jeopardize their
relationships, education, jobs, and lives by affecting their appetite, sleep, and energy; causing self-
destructive behaviors; and in extreme cases, leading to suicide[1].

Major Depressive Disorder (MDD) and Generalized Anxiety Disorder (GAD) are considered important
indicators of mental health and overall quality of life. According to the American Psychiatric
Association, MDD is a serious medical illness characterized by detrimental changes to the way an
individual thinks, acts, and feels. It causes feelings of sadness and a loss of interest in participating
in activities the individual once enjoyed. It may be associated with trouble sleeping (e.g., insomnia),
lack of appetite, fatigue, feelings of guilt, and suicidal ideation. Depending on the severity of MDD, it
can cause cognitive dysfunction impacting the ability to perform day-to-day home and work



Page 3/22

activities by leading to a variety of physical and emotional problems[2, 3] According to the World
Health Organization (WHO), between the years 2005 and 2015, the prevalence of MDD increased by
18.4% worldwide. More than 322 million people suffer from MDD, It is the most signi�cant
contributor to global disability, representing 4.3% of total disability-adjusted life years. It is predicted
to become the second leading cause of the global disease burden by the year 2020 [4]. MDD, among
other psychiatric disorders, is associated with suicide [1, 5]. as well as non-suicidal self-harm [6]. The
cause of MDD is unknown; however, psychological and biological factors, as well as social stressors
may play a role in the development of MDD [3] [7].

Anxiety is a common element in one’s life and may affect individuals positively or negatively. According
to the APA, anxiety is "a normal reaction to stress and can be bene�cial in some situations. It can alert us
to dangers and help us prepare and pay attention."[8]. A person's reactions to anxiety depend on the
strength and persistence of anxious feelings, the individual's personality and cognitive assessment of
psychological stress, and social support [9]. GAD differs from normal feelings of nervousness or
anxiousness and may involve an excessive fear of unlikely and hypothetical situations that negatively
impacts productivity and day-to-day life. Anxiety disorders affect about 30% of adults at some point in
their lives and are considered to be the most common mental health disorders [8]. In the United States,
nationally representative samples have concluded that the lifetime prevalence of GAD is 5.1% [10] to
11.9% [11]. GAD is highly comorbid with other mood disorders; according to several studies, more than
70% of people with MDD also exhibit anxiety symptoms, and 40–70% meet the criteria for a GAD [12],
Fortunately, these are treatable disorders, and early detection by recognizing high-risk populations could
help in treating these individuals adequately and effectively. The burden of illness is high, and MDD can
cause irreparable damage to the quality of life, including family life, career, and death by suicide [13].

The prevalence of depression and anxiety disorders is higher in speci�c populations. For example, a
systematic review and meta-analysis investigated the mental health of medical students by examining
data from 167 cross-sectional studies and 16 longitudinal studies conducted before September 17, 2016.
The studies took place in 43 countries and had a total of 129,123 subjects. The meta-analysis showed
that the prevalence of MDD and depressive symptoms among medical students was 27.2%, and 11.1% of
them had suicidal ideation [14]. Interns and medical residents were also more likely to be exposed to
stress than the general public [15]. A separate study measured depression and emotional distress
separately and found that even positive emotional stress could put a person at a higher risk for MDD.
High levels of stress over a prolonged period are linked to increased rates of GAD, MDD, cardiovascular
disease, and other serious health issues [16]. A study conducted in Canada on 1,805 medical residents,
interns, and fellows suggested that poor stress management and long working hours in postgraduate
training and residency programs may impact students' quality of life, social life, and sleep, and health,
thus exposing them to a higher risk of MDD [15]. Questionnaires and stress tests (SRRS, LCUs, and SCL-
90-R) were administered to determine the reasons for such high levels of stress, and results showed that
greater stress levels were related to self-expectations and recurrent evaluations of environmental factors
(e.g., �nancial status and offspring) [17, 18].These studies showcase the impact stress can have as a
predisposing factor to MDD and GAD. A systematic review that summarized data from 45 cross-sectional
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and longitudinal studies (17,560 individuals) from 1972 to 2012 estimated that 28.8% of medical
residents have MDD, with an increased prevalence with each passing year. MDD has been linked to lower-
quality patient care and an increase in medical errors due to an overall decrease in performance [19].
Previous studies have shown that university students suffer a great deal of mental instability, especially
MDD, compared to other populations. This may be due in part to the transition between adolescence and
adulthood. A study conducted in China on 6000 university students concluded that 40.1% of the students
had borderline clinical MDD, while 8.4% and 3.3% had moderate and severe MDD, respectively [7]. In
conclusion, due to a variety of speci�c stressors that impact their quality of life, medical students and
residents seem to have an increased risk of MDD and GAD in comparison to other populations.

Graduate students perceive their educational experience to be highly stressful and, therefore, have often
scored above average on self-assessed stress scores [20]. A study of nursing graduate students found
that 50.9% felt moderate stress, while 22.8% experienced a high level of stress, especially during
examination-related activities. The stress was associated with poorer academic performance, reduced
cognitive ability, compromised coping, and uncompleted graduate studies. Moreover, it was associated
with physical symptoms such as headaches, reduced appetite, and disturbances in sleep patterns [18].
The choice of postgraduate students as subjects for this research is due to the lack of research
showcasing MDD and GAD in this group. However, it is believed that this group suffers more stressors
(�nancial, offspring, and educational) that can trigger MDD and GAD [21]. This thesis aims to ascertain
the prevalence of MDD and GAD in Arabic postgraduate students in the middle east.

Methods
Due to the lack of studies about depression and anxiety in the population, the aim of this study is to
explore the prevalence of MDD and GAD among Arabic postgraduate students.

Study design
This study was approved by the Institutional Review Board (IRB) of Imam Mohammad ibn Saud Islamic
University in Riyadh, Saudi Arabia. A web-based Arabic cross-sectional survey for depression and anxiety
amongst Arabian postgraduate students was utilized. The survey was distributed to participants in April
2019 and ended in June 2019. Two main advantages were considered for using a web-based survey:
web-based surveys have shown to be just as reliable as phone-based and email-based surveys [22], and
maybe preferable to phone interviews, especially when it comes to sensitive topics [23], Our targeted
population were Arabian postgraduate students, the survey was disseminated through email, Twitter,
Facebook, and an instant messaging service called WhatsApp. The Arabic population in the Middle East
were identi�ed by the universities and colleges they were attending; Studying in Arabic universities meant
they all participants were Arabic, furthermore, those who were studying at schools outside of the Middle
East were con�rmed to be Arabs from the Middle East studying abroad. In the form of a checkbox,
informed consent from participants was required to submit their answers, permitting us to use all the
data they shared in our survey anonymously. The survey was a self-administered questionnaire divided
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into �ve sections. The �rst section concerned socio-demographic characteristics (such as age and gender,
among others). The second and third sections included the Arabic-validated version of the Patient Health
Questionnaire for Depression (PHQ9) and Generalized Anxiety Disorder (GAD7). The fourth section
contained the Athens Insomnia Scale (AIS), and the �fth section encompassed suicidality.

We chose Major Depressive Disorder scale, PHQ-9, in the second section because it incorporates the nine
items of DSM depression criteria with other leading major depressive symptoms into a brief self-report
instrument. A validated Arabic version of PHQ-9 was used. The Arabic version of PHQ-9 had an internal
consistency reliability of 0.857 calculated using Cronbach’s alpha [24]. We used the cut-off point of 10 to
diagnose clinically signi�cant depression, we then further classi�ed the depressed participants to
clinically signi�cant, moderately severe, and severe. A clinically signi�cant depression score ranged from
10–14, a moderately severe score ranged from 15–19, and a severe depression score was greater than
20.

The GAD-7 scale for Generalized Anxiety Disorder was implemented in the third section of our survey.
GAD-7 represents an anxiety measure based on seven items which are scored from zero to three. The
scale score can range from 0 to 21. In our survey, we used a validated Arabic version of GAD-7. The
internal consistency reliability was measured using Cronbach’s alpha with a result of 0.763 [24]. At the
cut-off score of 10, both sensitivity and speci�city exceed .0.8. [25]. Any participant with a score of 10
was considered to have clinically signi�cant general anxiety disorder [26]. These participants were then
classi�ed into clinically signi�cant GAD and severe GAD categories based on scores of 10, 15+,
respectively. Participants who scored 15 + in PHQ-9 and GAD-7 warranted active treatment [26, 27].

Athens Insomnia Scale (AIS) was the fourth section in our survey, and was found to be valid and
consistent as a reliable tool for detecting insomnia. The scale consists of 8 questions with answers that
are scored from 0 to 3. The English version with a cut-off score of 6 had an optimum speci�city of 85%
and sensitivity of 93% [28]. The scale has a positive predictive value (PPV) of 41% and a negative
predictive value (NPV) of 99% [28]. In the present study, any participant with a score of 6 or more was
considered to have insomnia. We used a version of the scale that was methodically translated to Arabic
by Toronto Sleep Clinics. An English-speaking healthcare professional whose mother tongue is Arabic,
translated the scale from English, and using the same approach as the �rst translation, back-translation
to English was done by another translator. A few English-speaking translators reviewed the transcript for
any problematic contextual discrepancies, however, this has not been tested yet.

The �fth section of our survey included four questions about suicide to determine suicidal ideation,
suicide planning, and previous attempts of suicide amongst our participants. The four questions were
presented as statements, and participants were presented with three choices to best represent their
current situation. Choices included: always, sometimes, and never. The statement for the question about
death wishes was, “I think of death and wish to die.” The statement for the question about suicide
planning was, “I have a clear plan to commit suicide.” The statement for the question about suicidal
thinking was, “During the past few weeks, I thought about suicide.” The statement about previous suicide
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attempts was, “I have tried to commit suicide before. “These questions were inspired by The Scale for
Suicide Ideation (SSI) [29], but due to the lengthy nature of the scale, which is 19 questions, we did not
use the scale.

Data analysis
Data were analyzed using Statistical Package for Social Studies (SPSS 22; IBM Corp., New York, NY,
USA). Continuous variables were expressed as mean ± standard deviation and categorical variables were
expressed as percentages. The t-test and one-way ANOVA were used for continuous variables. Univariate
and multivariate were used to assess the risk factors for depression and anxiety. A p-value < 0.05 was
considered statistically signi�cant.

Results
1460 people accessed our survey. However, 1005 completed the questionnaire, representing a response
rate of 68.8%. Among completed questionnaries, 267 of the respondents were males (26.6%), and 738
were females (73.4%). 484 (48.2%) of the respondents were between 20–29 years of age, 470 (46.8%)
were between the ages of 30–40, and 51 (5.1%) were above 40 years old. Marital status was included in
the questionnaire and the options included: single, married, and divorced. Participants’ marital status
results were 478 (47.6%), 475 (47.3%), and 52 (5.2%), respectively. The number of children ranged
between 0 to + 4, with the majority of participants having 0 children at 575 (57.2%), participants who had
1–3 children were 332 (32.9%), while participants who had 4 + children were 98 (9.8%). Participants were
asked about their education level; the two categories were Masters and PhD students. Results revealed
that 743 (74.3%) of participants were Masters students and 257 (25.7%) were PhD students. The majority
of the participants were in the process of completing the �rst and second years of their postgraduate
studies, 352 (35%) and 259 (25.8%), respectively. (Table 1).

598 (59.5%) of our population had clinically signi�cant depression, 133 (13.2%) had moderate to severe
MDD, and 143 (14.2%) had severe MDD. We used GAD7 to measure the prevalence of GAD, 552 (54.9%)
of participants had clinically signi�cant GAD, while 237 (23.6%) showcased results diagnostic of severe
GAD [26] (Table 2) Our statistical analysis concluded that females had a higher risk of MDD (OR = 1.53)
and GAD (OR = 1.49) (P < 0.001). Single participants showed a higher prevalence of MDD (P < 0.001) and
GAD (P = 0.001). Age difference did not have any statistical signi�cance when it comes to MDD. However,
GAD showed an increase in prevalence with younger participants (P = 0.011). The number of children
revealed no statistical signi�cance, nor did educational level, academic year, father’s education, or
students on scholarships outside the country (Table 3). Regarding insomnia, we found that 514 (74.06%)
who were identi�ed to have insomnia had MDD (P < 0.001), and 135 (19.45%) had severe MDD (P < 
0.001). 472 (68.01%) of those who had insomnia were also experiencing GAD (P < 0.001), and 224
(32.28%) had severe GAD (P < 0.001) (Table 3). Interestingly, 499 (83.44%) and 463 (46.07%) of our
population did not know they had MDD and clinically signi�cant GAD.
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Four suicidal ideation questions were asked. The participants were given a statement, and were provided
with the following responses: “Never,” “Sometimes,” or “Always,” the �rst statement was “I think of death
and wish to die,” 4% of our participants chose “Always,” moreover, 95% of them had MDD (P < 0.001), 65%
suffered severe MDD (P < 0.001), 87% of them had GAD(P < 0.001), and 62% had severe GAD (P < 0.001).
Those who answered “sometimes” included 22.4% of our population, 87.1% of them had MDD (P < 0.001),
35.1% had severe MDD(P < 0.001), 75.1% had GAD (P < 0.001),and 37.7% had severe GAD(P < 0.001).
Those who answered “never,” encompassed 73.6% of our population, and 49.1% of them had MDD (P < 
0.001), 5.14% had severe MDD (P < 0.001), 47% had GAD (P < 0.001), and 17.1% had severe GAD (P < 
0.001). Participants with MDD (OR = 7.797) (P < 0.001) and severe MDD (OR = 12.123) (P < 0.001) had an
increased risk of thinking about death. The second statement was “During the past few weeks, I thought
about suicide”. 1.5% of our participants chose “Always,” 86.6% and 66.6% of them had MDD and severe
MDD respectively (P < 0.001). 80% had GAD (P < 0.001), 66.6% had and severe GAD(P < 0.001). 6.1%
answered “sometimes”, and 91.8% of them had MDD (P < 0.001), 47.5% had severe MDD (P < 0.001),
86.8% had GAD (P < 0.001), and 42.6% had severe GAD (P < 0.001). Those who had MDD (OR = 7.453)(P < 
0.001), severe MDD (OR = 8.361) (P < 0.001), GAD (OR = 5.363) (P < 0.001), and severe GAD (OR = 3.260)
(P < 0.001) were at an increased risk of thinking about comitting suicide. In total, 7.5% of our participants
reported suicidal ideation. (Tables 4, 5 & 6)

The third statement was, “I have a clear plan to commit suicide.” 96.7% (n = 972) participants answered
“never”, 2.6% (n = 26) answered “sometimes”, and 0.7% (n = 7) answered “always”. 58.54% (n = 569) of
people who answered “never” had MDD, while 12.55% (n = 122) of them had severe MDD. 96.15% (n = 25)
and 73.08% (n = 19) of people who answered “sometimes” had MDD and severe MDD, respectively.
57.14% (n = 4) and 28.57% (n = 2) of people who answered “always” had MDD and severe MDD,
respectively. These results show a signi�cant relationship between suicide planning, MDD (P = .001), and
severe MDD (P = .001). 53.91% (n = 524) and 22.33% (n = 217) of people who answered “never” had GAD
and severe GAD, respectively. 92.31% (n = 24) and 65.38% (n = 17) of people who answered “sometimes”
had GAD and severe GAD, respectively. 57.14% (n = 4) and 42.86% (n = 3) of people who answered
“always” had GAD and severe GAD, respectively. These results show a signi�cant relationship between
suicide planning, GAD (P = .001), and severe GAD (P = .022).(Tables 4 & 5)

The fourth statement was, “I have tried to commit suicide before.” 95.1% (n = 956) answered “never”, 4.2%
(n = 42) answered “sometimes”, and 0.7% (n = 7) answered “always”. 58.47% (n = 559) and 12.76% (n = 
122) of the people who answered “never” had MDD and severe MDD, respectively. 80.95% (n = 34) and
40.48% (n = 17) of people who answered “sometimes” had MDD and severe MDD, respectively. 71.43% (n 
= 5) and 57.14% (n = 4) of people who answered “always” had MDD and severe MDD, respectively. These
results show a signi�cant relationship between suicidal attempts, MDD (P = .012), and severe MDD (P 
= .001).

53.97% (n = 516) and 22.70% (n = 217) of people who answered “never” had anxiety and severe GAD,
respectively. 71.43% (n = 30) and 35.71% (n = 15) of people who answered “sometimes” had GAD and
severe GAD, respectively. 85.71% (n = 6) and 71.43% (n = 5) of people who answered “always” had GAD
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and severe GAD, respectively. These results show a signi�cant relationship between suicidal attempts,
GAD (P = .001), and severe GAD (P = .002) (Tables 4 & 5).

Discussion
The percentage of the participants in our study who screened positive for MDD was 59.5%, which is
higher than the prevalence of previous similar studies. For example, the UC Berkeley report showed that
43–46% of bioscience graduate students had MDD [30]. Another study published in 2018 surveyed 2,279
Ph.D. and Masters students from 26 countries and 234 institutions using PHQ-9 and revealed a
prevalence of 39% MDD among the postgraduate population, as compared to 6% of the general
population [31]. On the other hand, our study result may be consistent with the prevalence of MDD among
medical students (55.9%) [14]. Moreover, the prevalence of MDD of our graduate students is less than the
MDD prevalence of college students in some previous studies. For instance, a systematic review of 24
articles studying the prevalence of MDD among university students between the years 1990 and 2010,
showed that the prevalence of MDD reached up to 84.5% [32]. Using an Arabic version of the Hamilton
Score, Egyptian university students had a 71% prevalence of mild MDD, while 37.6% had moderate MDD
[33] When it comes to the treatment, the prevalence of MDD that warrants treatment in our study is 27.4%,
based on the interpretation of the PHQ9 scale [34].

A study used GAD-7 to evaluate the prevalence of GAD concluded that 41% of graduate students suffered
moderate to severe GAD, which is about six times the prevalence of GAD among the general population
[31] Using the same scale, our study resulted in a prevalence of moderate to severe GAD of 54.9%;
Furthermore, 23.6% of our population suffered with severe GAD that warrants active treatment [26, 35,
36].

Marital status seems to have an impact on the risk of developing MDD. Our study found a relationship
between being single and mental health issues, whereby non-married participants exhibited a higher
prevalence of GAD and MDD. consistent with a previous study regarding the prevalence of MDD among
medical residents, interns, and fellows which concluded that single participants have a higher incidence
of MDD [15].

Female participants had about a (50%) higher risk of developing both MDD (OR = 1.378) and GAD (OR = 
1.434) than males (P = 0.012) (P = 0.016), which is consistent with the plethora of research �ndings from
local and global literature studying the prevalence of MDD [37, 38] [7] [15, 39, 40] Although age in this
study had no statistical signi�cance when it came to MDD, younger participants showcased a higher
prevalence of GAD, corroborating a multitude of studies that have concluded that younger people have a
higher risk of developing GAD and MDD [38, 41–43].However, two studies in China and Ethiopia about
mental illness found the opposite, wherein older participants had a higher risk of developing MDD [7, 44].

Sleep health is a reliable indicator of an individual's overall health and quality of life [45], including
mental health. Several studies indicate that sleep disturbances may have a signi�cant relationship to
mental health [46–48]. Our questionnaire included the Athens Insomnia Scale to measure the prevalence
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of insomnia among our population. The results veri�ed previous literature. Our study found a strong
correlation between insomnia, MDD, and GAD. According to previous studies, sleep disturbances can be
both a predictive factor and a consequence of MDD [49] and anxiety.

A study done in Saudi Arabia concluded that (49.9%) of patients visiting primary health care facilities had
symptoms of MDD [37]; furthermore, their study had a (19%) prevalence of moderate to severe MDD.
However, our study showed that (27.4%) of the participants had moderate to severe MDD, which re�ects a
palpable increase of risk of MDD among postgraduate students in comparison to the adult population
visiting primary healthcare in Saudi Arabia.

One of the devastating effects of mental illness, especially in MDD, and the 10th most signi�cant cause
of death in the united states [50], is suicide. It has been shown in out-patients who have completed the
PHQ questionnaire, that the 9th item asking about suicidal ideation was a strong predictor of suicide
attempts during the following year [51]. In an analysis of 24 studies, the rough summary prevalence of
suicidal ideation by medical students, reported as having occurred over the past two weeks to the past 12
months, was 11.1% (2043/ 21 002 individuals; 95% CI, 9.0%-13.7%) [14]. These numbers concurred with
our results, where 7.5% of our participants have either always or sometimes thought about ending their
own life. In another cross-sectional study of 1980 psychiatric residents from 22 countries, 12.3% (n = 225)
reported active suicidal ideation [52]. Comparing these results and our results with the results of surveys
from the world health organization which showed that the general population prevalence of suicide
ideation in developed countries is 2.0% and 2.1% in developing countries [53]. This highlights a
signi�cant increase of suicidal ideation amongst postgraduate students. This three-fold increase
suggests that it is crucial for academic institutions to provide wellness programs focused on suicide and
suicide prevention for their postgraduate students.

In our study, about 83% of participants who screened positive for MDD and GAD were not aware of
already having these disorders, which re�ects the lack of awareness and inadequate screening of mental
disorders. According to systematic reviews on data from the World Health Organization WMH surveys, a
minority of people with MDD received minimally adequate treatments, where 1 in 5 people with MDD
received minimally adequate treatment in high-income countries, and 1 in 27 in low-income countries [54],
Even when it comes to the most severe cases, there is a high level of worldwide unmet need for mental
health care, where only a small fraction of cases receive little to no treatment, in both underdeveloped and
developed nations throughout the world [11]. Furthermore, it appears that there are multiple reasons as to
why there is such a high level of unmet need for treatment. For example, the low recognition and
awareness of illness by people with mental health issues, poor countries had a population that lacked
recognition for their symptoms and a need for treatment for their MDD treatment [54]. On the other hand,
the unmet need for treatment may be due to national diminished mental healthcare investment and
budget [55]. A study showed that wellness programs have a dramatic impact on the mental health of
medical students by signi�cantly reducing suicidal ideation among 3rd-year medical students [56]. A
recent study highlighted the effects of suicide awareness materials with people who experienced suicidal
ideation or had a history of suicide attempts. It was concluded from narratives of those who personally
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experienced suicidal ideation and attempts, that these resources provided a short-term protective effect
[57]. re�ecting the potential protective effect of awareness on people with suicidal ideation.

Limitations:
Due to the nature of cross-sectional studies representing a single time point rather than a longitudinal
observation, our study is therefore not guaranteed to be representative of the entire population. Cross-
sectional studies do not determine causation. Another limitation is that there is also the possibility of
recall bias from participants. Since our study was distributed online, through emails and different social
media outlets, it excludes people who experience MDD or GAD that do not have access to social media.
Additionally, some individuals with MDD and GAD may feel uncomfortable participating in our study due
to the societal stigma of mental illness. Thus, the study may include participants who are more receptive
to the concept of mental illness and mental health. Furthermore, although the PHQ-9 is commonly used in
clinical practice and known as the most used questionnaire when diagnosing MDD, it includes somatic
symptoms such as fatigue and poor appetite, which can be attributed to other illnesses (e.g. heart
disease, infections, cancer etc.). Therefore, our study risks the overestimation of the prevalence of MDD.
Finally, this study did not include a fully validated suicidal ideation scale; therefore, interpretations of
suicide data are not to be used as evidence, but as an indicator for our population.

Conclusion
We have identi�ed a higher prevalence of MDD and GAD among postgraduate students compared with
the general population. Although our survey did not include a fully validated suicidal ideation scale, the
prevalence of suicidal ideations and behaviors is alarming and should be further investigated in future
research studies. Although students affected with MDD and GAD are highly educated, their awareness
and understanding of mental health is not great enough to recognize their illness and seek help.
Postgraduate students appear to be underrepresented in mental health literature therefore, further
research is necessary to con�rm these results, understand their mental health, and include possible
associated risk factors. Last, we suggest launching awareness campaigns and wellness programs to
promote and preserve the mental health of postgraduate students.

List Of Abbreviations
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Abbreviations De�nition

(MDD) Major Depressive Disorder

(GAD) Generalized Anxiety Disorder

(WHO) World Health Organization

(SRRS, LCUs, and SCL-90-R) Questionnaires and stress tests

(PHQ9) Patient Health Questionnaire for Depression

(AIS) Athens Insomnia Scale

(GAD7) Generalized Anxiety Disorder

(PPV) positive predictive value

 (NPV) negative predictive value

(SPSS) Statistical Package for Social Studies

(WMH) World Mental Health

(IMSIU) Al-Imam Mohammad Ibn Saud Islamic University

(SPHRAC) SABIC Psychological Health Research &amp; Applications Chair
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Table 1
Characteristics of the participants

    Number %

Gender Male 267 26.6

Female 738 73.4

Age 20–29 484 48.2

30–40 470 46.8

40+ 51 5.1

Marital status Single 478 47.6

Married 475 47.3

Divorced 52 5.2

Number of children 0 575 57.2

1 110 10.9

2 119 11.8

3 103 10.2

4+ 98 9.8

Educational level Master 743 74.3

PHD 257 25.7

Academic year First 352 35.0

Second 259 25.8

Third 147 14.6

Fourth 107 10.6

Fifth 140 13.9

Education of father Primary 209 20.9

Intermediate 135 13.5

Secondary 208 20.8

University 301 30.1

High education 146 14.6
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Table 2
Prevalence of Depression and Anxiety disorders

  Number %

Depression 598 59.5

Moderate to Severe Depression 133 13.2

Severe Depression 143 14.2

Clinically signi�cant Anxiety Disorder 552 54.9

Severe Anxiety Disorder 237 23.6
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Table 3

Mean of the total SCORE FOR PHQ9 (Depression) and GAD7 (Anxiety disorder) Questionnaire by
characteristics of the participants

    PHQ9 (Depression) GAD7 (Anxiety)

    Mean SD P value Mean SD P value

Gender Male 10.47 6.11 < 0.001* 9.34 5.52 < 0.001*

Female 12.22 6.11 11.22 5.61

Age 20–29 12.13 6.07 0.147 11.10 5.63 0.011*

30–40 11.47 6.06 10.55 5.59

40+ 10.88 7.51 8.73 5.93

Marital status Single 12.71 6.08 < 0.001* 11.40 5.57 0.001*

Married 10.80 6.04 10.10 5.60

Divorced 11.77 6.59 10.15 6.16

Number of children 0 12.33 6.11 0.005* 11.03 5.64 0.114

1 10.26 6.00 9.92 5.64

2 10.87 5.83 9.93 5.21

3 11.61 6.54 11.15 5.98

4+ 11.29 6.23 10.29 5.78

Educational level Master 11.64 6.17 0.331 10.57 5.62 0.176

PHD 12.08 6.17 11.12 5.70

Academic year First 11.48 5.87 0.181 10.47 5.45 0.251

Second 11.47 6.40 10.98 6.01

Third 11.88 6.05 10.57 5.75

Fourth 11.69 5.64 10.08 5.33

Fifth 12.91 6.77 11.50 5.56

Education of father Primary 11.97 6.15 0.955 10.88 5.65 0.927

Intermediate 11.80 5.70 10.47 5.24

Secondary 11.85 6.58 10.50 5.75

University 11.67 6.06 10.80 5.62

High education 11.47 6.23 10.84 5.98
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Table 4 

Suicide data
    Number %

I think of death and wish to die Never 740 73.6

  Sometimes 225 22.4

  Always 40 4.0

During the past few weeks, I thought about suicide Never 929 92.4

  Sometimes 61 6.1

  Always 15 1.5

I have a clear plan to commit suicide Never 972 96.7

  Sometimes 26 2.6

  Always 7 .7

I have tried to commit suicide before Never 956 95.1

  Sometimes 42 4.2

  Always 7 .7
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Table 5
Relation between suicide and depression

    no depression depression P
value

    Number % Number %

I think of death and wish to die Never 376 50.81 364 49.19 < 
0.001*

  Sometimes 29 12.89 196 87.11

  Always 2 5.00 38 95.00

During the past few weeks, I
thought about suicide

Never 400 43.06 529 56.94 < 
0.001*

  Sometimes 5 8.20 56 91.80

  Always 2 13.33 13 86.67

I have a clear plan to commit
suicide

Never 403 41.46 569 58.54 0.001*

  Sometimes 1 3.85 25 96.15

  Always 3 42.86 4 57.14

I have tried to commit suicide
before

Never 397 41.53 559 58.47 0.012*

  Sometimes 8 19.05 34 80.95

  Always 2 28.57 5 71.43

* Signi�cant p value          
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Table 6

Relation between Death wishes and suicidal thinking with depression and anxiety
disorders  

I have thought about death, and I want to die.

    OR 95% CI P value

Lower Upper

Depression no depression** 1.00     < 0.001*

depression 7.797 5.219 11.648

Severe depression no depression** 1     < 0.001*

severe depression 12.123 8.055 18.247

anxiety no anxiety**       < 0.001*

  anxiety 3.767 2.734 5.190

Severe anxiety No severe anxiety**       < 0.001*

  Severe anxiety 3.425 2.512 4.671

During the past few weeks, I thought about suicide

Depression no depression** 1.00     < 0.001*

depression 7.453 3.389 16.394

Severe depression no severe depression** 1     < 0.001*

severe depression 8.361 5.103 13.702

anxiety no anxiety**       < 0.001*

anxiety 5.363 2.795 10.292

Severe anxiety No severe anxiety**       < 0.001*

Severe anxiety 3.260 2.024 5.250

* Signi�cant p value

** Used as a reference
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