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Background: Depression, anxiety, and stress levels are considered important indicators for 

mental health. Khat chewing habit is prevalent among all segments of Jazan population in 

Saudi Arabia. Few studies have been conducted to evaluate depression, anxiety, and stress among 

Jazan University students, and information about the correlation between khat use and these dis-

orders is scarce. Thus, this study aims to evaluate the prevalence of depression, anxiety, and stress 

and their correlation with khat chewing and other risk factors among Jazan University students.

Methods: A cross-sectional study was conducted on 642 students from Jazan University. 

Multistage sampling was used, with probability proportional to size-sampling technique. The 

Depression, Anxiety, and Stress Scale 21 questionnaire was used to collect the data, which were 

analyzed using SPSS Version 20.0 software.

Results: Moderate depression was prevalent among 53.6% of the sample, anxiety was found 

among 65.7%, while 34.3% of the students suffered from stress. Female gender was strongly 

associated with higher mean scores for symptoms of depression, anxiety, and stress, with 

P-values ,0.05 for all. Moreover, anxiety symptoms scores were statistically associated 

with grade point average and caffeine consumption. Khat use was statistically associated with 

higher mean scores of anxiety among males and a higher mean score of depression and anxiety 

among females.

Conclusion: The results indicate a high rate of symptoms of depression, anxiety, and stress 

among Jazan University students. Khat use was associated with anxiety, and a higher rate of 

symptoms of depression, anxiety, and stress was indicated among female students. Therefore, 

strategy for the prevention and management of depression, anxiety, and stress is highly recom-

mended to minimize the impact of these serious disorders.
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Introduction
The WHO considers mental health as a fundamental aspect of human health and 

published an action plan for 2013–2020 to promote the prevention, treatment, and 

overcoming of mental health disorders.1 Depression, anxiety, and stress levels are 

considered important indicators for mental health, and the inability to detect and 

address these psychological disorders negatively affects individuals.2,3 University 

students are increasingly prone to stress, anxiety, and depression, which increase the 

psychological morbidity and influence their academic performance.4 Furthermore, 

stress, anxiety, and depression are linked to several risk factors, such as age;5 gender, 

specifically being female, which can be attributed to biological factors;6,7 academic 

pressure stemming from factors, including exams and study load and accommodation 
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problems;8 and financial burdens.9 Conversely, students who 

are urban residents have lower levels of depression, anxiety, 

and stress.6

Several studies on khat-induced psychological problems 

have been published, though results seem to be inconsistent. 

Yeshaw and Mossie (2017) indicated that being a khat user 

is one of the predictors of depression, anxiety, and stress.10 

Odenwald, 2007 related the psychological effect of khat to its 

chronic use.11 Some khat research suggested khat chewing hab-

its to be associated with depression, anxiety and stress.12,13

A study conducted on undergraduate students attend-

ing Franciscan University, Ohio, in the US indicated the 

prevalence of depression, anxiety, and stress as 33%, 40%, 

and 38%, respectively.14 Moreover, a study conducted in 

Malaysia showed the prevalence of moderate symptoms of 

depression, anxiety, and stress as 37%, 63%, and 23.7%, 

respectively.5 Additionally, in Hong Kong the prevalence 

of moderate symptoms of depression, anxiety, and stress 

as 21%, 41%, and 27%, respectively.15 In Ethiopia similar 

findings were reported with the prevalence of moderate 

symptoms of depression, anxiety, and stress as 35%, 48%, 

and 18%, respectively.16 Globally, studies from around the 

world documented a high prevalence of depression, anxiety, 

and stress among university students.17,18 In Saudi Arabia, a 

study conducted at King Faisal University, Al-Ahsa, recorded 

the prevalence of depression and anxiety as 24.4% and 18%, 

respectively,19 while a study from Jazan University showed 

that 30% of students suffered from problems related to psy-

chological distress.20 Because awareness of stress and depres-

sion among young adults lead to better management and 

outcomes,21 early detection and prevention of psychological 

problems are crucial to improve students’ health.

Few studies have been conducted to evaluate depression, 

anxiety, and stress among Jazan University students.20,22 

Although some literature documented a high prevalence of 

khat use among Jazan university students,23–25 no prior effort 

has been conducted to assess the association between depres-

sion, anxiety, and stress and khat use. This study aimed to 

evaluate the prevalence of depression, anxiety, and stress 

and their correlation with khat chewing and other risk factors 

among Jazan University students.

Materials and methods
Design and setting
A cross-sectional study was conducted in April 2018 among 

Jazan University students. Jazan University, a leading higher 

education institution with 26 faculties and more than 50,000 

students, is located in Jazan, one of the smallest regions in 

Saudi Arabia. The region is situated in the southwest of the 

country and aligns with the southern seaboard of Yemen. 

According to the 2015 census conducted by the Saudi General 

Authority of Statistics, the total population of the region is 

about 1.5 million.

sampling procedure
The sample size for this study was calculated to be 712 students, 

based on a sample size formula for cross-sectional study 

design. Parameters used for sample size estimation were 

P=50%, 95% CI, error below 4%, and a nonresponse rate 

of 20%. A multistage sampling technique was used. First 

university colleges were stratified into three strata (health 

sciences colleges, other science colleges, and nonscience 

colleges), and then two colleges from each stratum were 

selected randomly. Finally, the probability proportional to 

size sampling was used to determine the number of students at 

each selected college with the random selection of students.

Data collection
The data were collected using an Arabic self-administered 

questionnaire consisting of questions about demographic 

information, such as age, sex, college being attended, 

academic level, marital status, living standard, place of 

residence, and grade point average (GPA) and about risk 

factors, such as khat chewing, smoking, and caffeine con-

sumption. In addition, the questionnaire contained a section 

on Depression, Anxiety, and Stress Scale 21 (DASS-21). 

Khat use was measured with two questions on whether the 

respondent had ever used khat and on the frequency of khat 

use in the preceding 30 days. Respondents were defined as 

khat users by ever khat use or use of khat in the preceding 

30 days. DASS-21 had previously been translated into Arabic 

and validated.26

The DASS-21 is a shorter version of the DASS designed 

to measure the constructs of depression and anxiety and to 

address the failure of earlier emotional measures in discrimi-

nating between anxiety and depression. DASS-21, developed 

by Lovibond and Lovibond to reduce administration time, 

has been used widely in clinical and nonclinical samples to 

screen for symptoms at different levels of depression, anxiety, 

and stress.27 Participants were asked to rate their perceptions 

using a 4-point Likert scale (with 0 being does not apply and 

3 being very applicable/applies most of the time). Scores were 

calculated for depression, anxiety, and stress subscales by 

summing the scores for each subscale and multiplying by 2. 

Based on the categorization of Lovibond (1995),27 the cutoff 

points are as shown in Table 1.
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Data analysis
Data were entered, cleaned, and analyzed using SPSS 

version 20 (SPSS Inc, Chicago, IL, USA). Data analysis 

involved descriptive statistics and several inferential statis-

tics techniques. Normality test for the study variables has 

been assessed and all variables were normally distributed. 

The sociodemographic data were presented by frequency 

and percentage, except age, which was shown by mean 

(M) and SD. The outcome variables were presented by M’s 

and SD. Bivariate correlation of age with the differences in 

means of depression, anxiety, and stress symptom scores 

were used. Student’s t-tests were used to test the differ-

ences in means of depression, anxiety, and stress symptom 

scores by gender, academic level, khat use, and place of 

residence, while one-way ANOVA tests were used to test 

the differences in depression, anxiety, and stress symptom 

scores by college specialty, marital status, perceived family 

economic status, GPA, and caffeine consumption. One-way 

ANOVA tests with a stratified analysis by gender were 

used to examine the relationship between khat use and 

the differences in score symptoms of depression, anxiety, 

and stress.

ethics
Ethical approval was obtained from Jazan University Institu-

tional Review Board with reference number (REC39/8S018). 

Students were told that they have the right to not participate 

in the study or withdraw from the study at any time. Partici-

pants’ privacy was respected, and data were kept confidential 

and used for study purposes only. All participants read, 

understood, and signed a written consent form.

Results
The questionnaires were completed by 642 students, which 

yielded a response rate of 90.16%. Their demographic char-

acteristics are summarized in Table 2. The sample mean age 

was 22.14 years, with SD of 1.7 years. Of the sample, 51.1% 

were males. Most of the students in the sample were single 

and living in rural areas, at 84.4% and 62.8%, respectively. 

Khat chewing habit was prevalent among 15.3% of the study 

participants.

The mean scores of symptoms of depression and anxiety 

were at a moderate level, while stress levels were at mild 

level (Table 1). The prevalence of moderate symptoms of 

depression, anxiety, and stress were 53.6%, 65.7%, and 

34.3%, respectively.

Student’s t-tests showed a significant difference between 

means score of symptoms of depression, anxiety, and 

stress according to gender (value ,0.05 for all). Moreover, 

one-way ANOVA tests showed that higher mean anxiety 

symptom scores were associated with GPA and caffeine 

consumption (Table 3).

Table 4 presents the mean scores of depression, anxiety, 

and stress according to khat chewing status. Student’s t-tests 

revealed that the mean scores of anxiety are significantly 

different according to khat chewing status for males and 

hence, khat use was found to be statistically associated 

with higher mean scores of anxiety. For females, khat use 

was associated with higher mean scores of depression and 

anxiety.

Discussion
The aim of this study was to enrich the epidemiological 

data about the prevalence and determinants of depression, 

anxiety, and stress among Jazan University students and 

evaluate the relationship between khat use and these psycho-

logical disorders. The analysis has indicated a high rate of 

moderate symptoms of depression (53.6%), anxiety (65.7%), 

and stress (34.3%). Despite the differences in the measur-

ing scales and the sample characteristic in several previous 

studies, our results were similar to a number of studies, 

Table 1 Prevalence and score severity ratings of depression, 
anxiety, and stress among Jazan University students

Variable (n=642) Score severity  
ratings

Frequency  
(%)

Depression

Normal 0–9 203 (31.6)

Mild 10–13 95 (14.8)

Moderate 14–20 214 (33.3)

severe 21–27 67 (10.4)

extremely severe 28+ 63 (9.8)

M ± sD 14.07±8.83

anxiety

Normal 0–7 170 (26.5)

Mild 89 50 (7.8)

Moderate 10–14 156 (24.3)

severe 15–19 86 (13.4)

extremely severe 20+ 180 (28)

M ± sD 13.77±9.08

stress

Normal 0–14 316 (49.2)

Mild 15–18 106 (16.5)

Moderate 19–25 128 (19.9)

severe 26–33 67 (10.4)

extremely severe 34+ 25 (3.9)

M ± sD 15.61±8.56
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which documented a high rate of symptoms of depression, 

anxiety, and stress.18,22,28–30

Conversely, some studies showed lower rates of symp-

toms of depression, anxiety, and stress.3,6,14,15,31 In previous 

studies, high rates of symptoms of depression, anxiety, and 

stress seemed to occur in studies conducted in the Middle 

East and in samples drawn from a health-related college, 

especially medical schools.

In studying sociodemographic factors, the female gender 

was highly correlated with high levels of depression, anxiety, 

and stress compared with those found in males. These find-

ings are similar to findings of a study performed in Egypt,18 

whereas studies done in Turkey and Hong Kong showed 

high levels of anxiety and stress among female respondents, 

while depression was not significant.6,15 On the other hand, 

some studies showed no significant difference according 

to gender.5,17 GPA was inversely correlated with anxiety 

only. These findings were similar to those of studies done 

in Egypt and Malaysia.18,32 Moreover, a similar finding was 

seen among medical students.33 In contrast, another study 

examined the relationship between academic achievement 

and anxiety using a different scale and found no signifi-

cant association.3 In addition, similar to findings reported 

previously,30,34 excess caffeine consumption was associated 

with higher rates of anxiety symptoms. Excess caffeine 

consumption overactivates the nervous system and produces 

symptoms similar to those of anxiety.35 Previous studies of 

the relationship between caffeine consumption and depres-

sion often showed that caffeine can reduce the incidence 

of depression.35,36 The study also showed that the risk of 

depression as a result of caffeine consumption actually 

fell when individuals increased their daily consumption of 

caffeine.35 This study found that risk of depression and caf-

feine consumption was not significantly correlated. More 

large population and experimental studies are needed to test 

this relationship. Other demographic characteristics, such 

as age, academic level, place of residence, and perceived 

economic status, were not significantly associated with the 

psychological disorders under study.

Regarding khat chewing habits, the prevalence of khat 

use was 98 (15.2 %), with the majority from male students 

81 (82.7%), which is consistent with studies from Jazan 

region23,24 and elsewhere.10,13 In the univariate analysis, khat 

use was not associated with depression, anxiety, and stress. 

After stratification of the sample by gender, a significant 

association was found between khat use and anxiety among 

male students. These results are supported by a study done 

in Ethiopia, which found a significant association between 

khat use and depression, anxiety, and stress.10 Moreover, a 

study conducted in Ethiopia showed a significant association 

between khat use and depression and anxiety.37 Previous 

study from Jazan region among university students supported 

Table 2 sociodemographic characteristics of Jazan University 
students sample

Characteristics (n=642) Frequency (%)

age (M ± sD) 22.14±1.7

gender (n=642)

Male 328 (51.1)

Female 314 (48.9)

college specialty (n=642)

health sciences colleges 78 (12.2)

Other science colleges 246 (38.3)

Nonscience colleges 318 (49.5)

academic level (n=639)

level 1–6 345 (54)

level 7–12 294 (46)

Marital status (n=641)

single 541 (84.4)

Married 87 (13.5)

Divorced 10 (1.6)

Widowed 3 (0.5)

Perceived family economic (n=640)

low 50 (7.8)

Moderate 529 (82.7)

high 61 (9.5)

Place of residence (n=640)

Urban 238 (37.2)

rural 402 (62.8)

gPa (n=608)

4.5–5 136 (22.4)

3.75–4.4 162 (26.6)

2.75–3.74 225 (37)

lower than 2.75 85 (14)

Khat use (n=642)

Non khat user 544 (84.7)

Khat user 98 (15.3)

caffeine consumption (n=624)

None 168 (26.9)

1–2 cups of coffee per day 372 (59.6)

3 or more cups of coffee per day 84 (13.5)

smoking (n=622)

Non-smoker 493 (79.3)

less than half pack per day 84 (13.5)

half pack to one pack per day 33 (5.3)

More than one pack per day 12 (1.9)

Abbreviation: gPa, grade point average.
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an association between Khat chewing and anxiety.38 Among 

female respondents, there was a significant association 

between khat use and depression and anxiety, but this 

finding is inconclusive due to the small sample of female 

khat users. Khat use was further associated with more mood 

disturbances than experienced by those who did not use khat 

and significantly associated with depression, anxiety, and 

cortisol stress response.39

Table 3 association of depression, anxiety, and stress and demographic characteristics among Jazan University students

Characteristics n=642 Depression, M (SD) Anxiety, M (SD) Stress, M (SD)

all (n=642) 14.07±8.83 13.77±9.08 15.61±8.56

age r=0.032
P=0.425

r=0.047
P=0.236

r=0.049
P=0.214

gender (n=642)

Male
Female

12.40 (8.16)
15.82 (9.17)
t = -4.993, P=0.000*

11.68 (7.90)
15.94 (9.70)
t = -6.082, P=0.000*

14.65 (8.53)
16.62 (9.09)
t = -2.844, P=0.005*

college specialty (n=642)

health sciences colleges
Other science colleges
Nonscience colleges

14.53 (10.20)
14.11 (8.54)
13.92 (8.72)
F = (2, 0.159), P=0.85

12.9 (11.63)
13.51 (8.84)
14.18 (8.72)
F = (2, 0.777), P=0.46

16.74 (11.10)
15.74 (8.73)
15.24 (8.19)
F = (5, 0.944), P=0.39

academic level (n=639)

level 1–6
level 7–12

13.95 (8.45)
14.11 (9.11)
t = -2.31, P=0.81

13.77 (8.78)
13.65 (9.27)
t=0.178, P=0.85

15.57 (8.61)
15.63 (9.11)
t = -0.78, P=0.93

Marital status (n=640)

single
Married
Divorced
Widow

13.59 (8.6)
16.46 (9.58)
16 (8.69)
23.33 (11.79)
F = (3, 4.33), P=0.005*

13.29 (8.94)
16.32 (9.31)
17.60 (10.14)
15.33 (11.37)
F = (3, 4.45), P=0.016*

15.18 (8.81)
17.98 (8.55)
18.60 (9.75)
20 (13.11)
F = (3, 3.16), P=0.024*

Perceived family economic status (n=640)

low
Moderate
high

16.48 (9.32)
13.89 (8.74)
13.80 (9.01)
F = (2, 2), P=0.135

16.44 (8.90)
13.49 (9.01)
14.26 (9.49)
F = (2, 2.5), P=0.08

18.20 (10.02)
15.45 (8.63)
15.18 (9.51)
F = (2, 2.3), P=0.10

Place of residence (n=640)

Urban
rural

14.37 (8.67)
13.59 (9.08)
t=1.08, P=0.27

14.24 (8.99)
13.05 (9.18)
t=1.6, P=0.10

15.71 (8.63)
15.52 (9.22)
t=0.26, P=0.79

gPa (n=608)

4.5–5
3.75–4.4
2.75–3.74
lower than 2.75

14.63 (9.13)
13.09 (8.50)
14.22 (8.73)
15.79 (9.31)
F = (3, 1.87), P=0.13

14.07 (9.62)
12.33 (8.20)
14.12 (9.37)
15.88 (8.97)
F = (3, 3.01), P=0.03*

15.34 (8.23)
14.63 (8.83)
16.19 (9.15)
17.41 (9.18)
F = (3, 2.13), P=0.09

Khat use (n=642)

Non khat user
Khat user

13.88 (8.81)
15.14 (8.89)
t = -1.3, P=0.19

13.50 (9.12)
15.27 (8.71)
t = -1.8, P=0.69

15.42 (8.83)
16.69 (8.92)
t = -1.3, P=0.19

caffeine consumption (n=624)

None
1–2 cups per day
3 or more cups per day

14.23 (9.21)
13.60 (8.49)
15.74 (9.34)
F = (2, 2.06), P=0.12

12.96 (9.28)
13.53 (8.66)
16.14 (9.85)
F = (2, 3.72), P=0.02*

15.54 (8.89)
15.12 (8.49)
17.45 (9.85)
F = (2, 12.4), P=0.09

Note: *Statistically significant.
Abbreviation: gPa, grade point average.
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Chronic stress was linked with chronic diseases, such as 

cardiovascular diseases and metabolic syndrome.40,41 Our 

study showed a high rate of depression, anxiety, and stress in 

young population. Thus, the implications of these results are 

very important for public interventions to manage and prevent 

those psychological disorders to limit their impact.

Moreover, our results showed that individuals who use 

khat are at higher rates of mental distress. Thus, preventive 

measure to minimize khat use could improve mental health. 

However, causal association could not be established due 

to cross-sectional nature of the study, which omits the tem-

poral relationship between depression, anxiety, and stress 

and sociodemographic factors, such as khat use, gender, 

and caffeine consumption. Moreover, this study was based 

on a self-administered questionnaire, which increases the 

probability of reporting bias. Moreover, DASS-21 is not a 

diagnostic tool and is only useful for screening purposes.

Conclusion
The study has clearly shown that depression, anxiety, and 

stress are highly prevalent among Jazan University students. 

Khat use was associated with anxiety. Female students 

showed a higher rate of symptoms of depression, anxiety, and 

stress. Findings from this study necessitate that implementing 

strategy for the prevention and management of depression, 

anxiety, and stress is highly recommended to minimize the 

impact of these disorders.
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Characteristics Frequency (%) Depression Anxiety Stress

No % M SD M SD M SD

Male
Non khat user
Khat user

328
247
81

100
75.3
24.7

12.40
11.94
13.78

8.16
8.07
8.33

11.68
10.91
14.02

7.90
7.58
8.42

14.65
14.15
16.15

8.53
8.31
9.04

t = -1.7, P=0.08 t = -3.1, P=0.002* t = -1.8, P=0.07

Female
Non khat user
Khat user

314
297
17

100
94.6
5.4

15.82
15.48
21.65

9.17
9.09
8.83

15.94
15.64
21.18

9.70
9.72
7.78

16.62
16.47
19.29

9.08
9.13
8.02

t = -2.72, P=0.007* t = -2.3, P=0.02* t = -1.24, P=0.21

Note: *Statistically significant.

www.dovepress.com
www.dovepress.com
www.dovepress.com
http://apps.who.int/iris/bitstream/10665/89966/1/9789241506021_eng.pdf
http://apps.who.int/iris/bitstream/10665/89966/1/9789241506021_eng.pdf


Neuropsychiatric Disease and Treatment

Publish your work in this journal

Submit your manuscript here: http://www.dovepress.com/neuropsychiatric-disease-and-treatment-journal

Neuropsychiatric Disease and Treatment is an international, peer-
reviewed journal of clinical therapeutics and pharmacology focusing  
on concise rapid reporting of clinical or pre-clinical studies on a  
range of neuropsychiatric and neurological disorders. This journal  
is indexed on PubMed Central, the ‘PsycINFO’ database and CAS,  

and is the official journal of The International Neuropsychiatric 
 Association (INA). The manuscript management system is completely 
online and includes a very quick and fair peer-review system, which 
is all easy to use. Visit http://www.dovepress.com/testimonials.php to 
read real quotes from published authors.

Neuropsychiatric Disease and Treatment 2018:14 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

Dovepress

2761

Depression, anxiety, and stress and their association with khat use

 13. Havell C. Khat use in Somali, Ethiopian and Yemeni communities in 
England: issues and solutions. London: Turning Point; 2004. Available  
from: http://www.12steptreatmentcentres.com/Articles/khat%20
report05.pdf. Accessed October 8, 2018.

 14. Beiter R, Nash R, McCrady M, et al. The prevalence and correlates of 
depression, anxiety, and stress in a sample of college students. J Affect 
Disord. 2015;173:90–96.

 15. Wong JG, Cheung EP, Chan KK, Ma KK, Tang SW. Web-based survey 
of depression, anxiety and stress in first-year tertiary education students 
in Hong Kong. Aust N Z J Psychiatry. 2006;40(9):777–782.

 16. Lemma S, Gelaye B, Berhane Y, Worku A, Williams MA. Sleep quality 
and its psychological correlates among university students in Ethiopia: 
a cross-sectional study. BMC Psychiatry. 2012;12:237.

 17. Singh M, Goel NK, Sharma MK, Bakshi RK. Prevalence of depression, 
anxiety and stress among students of Punjab University, Chandigarh. 
Natl J Community Med. 2017;8(11):666–671.

 18. Salem GM, Allah MBA, Said RM. Prevalence and predictors of depres-
sion, anxiety and stress among Zagazig University students. Med J 
Cairo Univ. 2016;84(2):325–334.

 19. Amr M, Amin TT, Saddichha S, et al. Depression and anxiety among 
Saudi University students: prevalence and correlates. Arab J Psychiatry. 
2013;24(1):1–7.

 20. Hakami R. Prevalence of psychological distress among undergraduate 
students at Jazan University: A cross-sectional study. Saudi J Med Med 
Sci. 2018;6(2):82–88.

 21. Dixon SK, Sharon E, Kurpius R. Depression and college stress among 
university undergraduates: do mattering and self-esteem make a dif-
ference? J Coll Stud Dev. 2008;49(5):412–424.

 22. Sani M, Ms M, Bani I, et al. Prevalence of stress among medical 
students in Jizan University, Kingdom of Saudi Arabia. Gulf Med J. 
2012;1(1):19–25.

 23. Ageely HM. Prevalence of Khat chewing in college and secondary 
(high) school students of Jazan region, Saudi Arabia. Harm Reduct J. 
2009;6:11.

 24. Alsanosy RM, Mahfouz MS, Gaffar AM. Khat chewing among students 
of higher education in Jazan region, Saudi Arabia: prevalence, pattern, 
and related factors. Biomed Res Int. 2013;2013:487232.

 25. Al-Sanosy RM. Pattern of khat abuse and academic performance among 
secondary school and college students in Jazan region, Kingdom of 
Saudi Arabia (KSA). J Family Community Med. 2009;16(3):89–95.

 26. Moussa MT, Lovibond P, Laube R, Megahead HA. Psychometric 
properties of an Arabic version of the depression anxiety stress scales 
(DASS). Res Soc Work Pract. 2017;27(3):375–386.

 27. Lovibond SH, Lovibond PF. Manual for the Depression Anxiety Stress 
Scales. 2nd ed. Sydney: Psychology Foundation; 1995.

 28. Iqbal S, Gupta S, Venkatarao E. Stress, anxiety and depression among 
medical undergraduate students and their socio-demographic correlates. 
Indian J Med Res. 2015;141(3):354–357.

 29. Basudan S, Binanzan N, Alhassan A. Depression, anxiety and stress in 
dental students. Int J Med Educ. 2017;8:179–186.

 30. Fawzy M, Hamed SA. Prevalence of psychological stress, depres-
sion and anxiety among medical students in Egypt. Psychiatry Res. 
2017;255:186–194.

 31. Sarokhani D, Delpisheh A, Veisani Y, Sarokhani MT, Manesh RE, 
Sayehmiri K. Prevalence of depression among university students: a sys-
tematic review and meta-analysis study. Depress Res Treat. 2013;2013: 
373857.

 32. Yasin AS, Dzulkifli MA. Differences in depression, anxiety and stress 
between low-and high achieving students. J Sustain Sci Manag. 2011; 
6(1):169–178.

 33. Mihăilescu AI, Diaconescu LV, Ciobanu AM, Donisan T, Mihailescu C. 
The impact of anxiety and depression on academic performance in under-
graduate medical students. Eur Psychiatry. 2016;2016(33):S284.

 34. Jin MJ, Yoon CH, Ko HJ, et al. The relationship of caffeine intake with 
depression, anxiety, stress, and sleep in Korean adolescents. Korean J 
Fam Med. 2016;37(2):111–116.

 35. Lara DR. Caffeine, mental health, and psychiatric disorders. J Alzheimers 
Dis. 2010;20(Suppl 1):S239–S248.

 36. Kaster MP, Machado NJ, Silva HB, et al. Caffeine acts through neuronal 
adenosine A2A receptors to prevent mood and memory dysfunction 
triggered by chronic stress. Proc Natl Acad Sci U S A. 2015;112(25): 
7833–7838.

 37. Gebiresilus AG, Gebresilus BG, Yizengaw SS, Sewasew DT, 
Mengesha TZ. Khat use prevalence, causes and its effect on mental health, 
Bahir-Dar, North West Ethiopia. Eur Sci J. 2014;10(23):234–253.

 38. Mahfouz MS. Logistic regression models to predict factors associated 
with khat abuse among students in Jazan region. Electronic J Biol. 2016; 
12(1):1–7.

 39. Lemieux AM, Nakajima M, Saif-Ali R, Al-Habori M, Dokam A, 
al’Absi M. Anger, anxiety, and depressive affect as predictors of stress-
induced cortisol production in khat and tobacco users. Addict Behav. 
2018;82:195–201.

 40. Gallo LC, Roesch SC, Fortmann AL, et al. Associations of chronic 
stress burden, perceived stress, and traumatic stress with cardiovascular 
disease prevalence and risk factors in the Hispanic Community Health 
Study/Study of Latinos Sociocultural Ancillary Study. Psychosom Med. 
2014;76(6):468–475.

 41. Chandola T, Brunner E, Marmot M. Chronic stress at work and 
the metabolic syndrome: prospective study. BMJ. 2006;332(7540): 
521–525.

http://www.dovepress.com/neuropsychiatric-disease-and-treatment-journal
http://www.dovepress.com/testimonials.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://www.12steptreatmentcentres.com/Articles/khat%20report05.pdf
http://www.12steptreatmentcentres.com/Articles/khat%20report05.pdf

	Publication Info 4: 


