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Among adolescents, mental health issues (i.e., stress and depressive symptoms) negatively affect sleep. We assessed whether the
association between mental health and sleep varied between genders among Saudi adolescents. A total of 2206 school students
(grades 7-12) from 40 randomly selected schools in four cities of Al-Qassim province in Saudi Arabia participated in this
cross-sectional study. The survey assessed demography, lifestyle, sleep (12-item Medical Outcomes Study Sleep Scale),
depression (Depression, Anxiety, Stress Scale (DASS-21)) and stress (10-item Perceived Stress Scale). Adjusted associations
with sleep were tested with linear and logistic regressions. Of the sample, 55% were girls, and their average sleep score was
lower than that of the boys (58.7 vs. 63.4, p < 0:001). Girls had worse mental health than boys; the proportion of girls with
both severe stress and severe depressive symptoms was three times higher than that of the boys (12% vs. 4%, p < 0:001). For
both boys and girls, those with severe depressive symptoms only or both severe depressive symptoms and severe stress had
significantly lower sleep scores than those who had neither of the two conditions (reference group). On the other hand, among
those who had severe stress only, the sleep score was significantly lower for the girls (p = 0:002) than for the boys (p = 0:19).
Overall, girls had a significantly lower sleep score and worse mental health than boys. The association between mental health
and sleep significantly differed between the sexes. Severe stress was negatively associated with sleep in girls but not in boys.

1. Introduction

Sleep plays a crucial role in the growth and development of
adolescents, including their learning and cognition [1]. They
may not be getting adequate sleep in this age of information
technology due to an overreliance on electronic gadgets. A
recent national survey showed that among Canadian children
and adolescents, one in three sleeps less than is recommended
for their age [2]. Around two-thirds of Saudi adolescents are
sleep deprived and suffer from sleep disturbances [3]. Inade-
quate (or poor quality) sleep will likely put them at higher risk
of psychological distress/disorders [4]. It also affects adoles-
cents in a myriad of other negative ways, such as inattentive-

ness, reduced academic performance, delinquent behavior,
accidents, injury, obesity, andmetabolic disturbances, to name
a few [4, 5].

There is evidence of a gender difference in sleep and men-
tal health among adolescents. Girls are more likely to develop
depression than boys; this association becomes apparent in
adolescence but persists throughout adulthood [6]. Similarly,
girls are more likely than boys to report sleep difficulties, such
as insomnia, restless leg syndrome, and sleep dissatisfaction
[7, 8]. A few mechanisms have been proposed to explain this
gender difference. For example, girls go through unique puber-
tal changes, such as menstruation, which negatively affect sleep
duration [9]. Sex hormone fluctuations (estrogen and
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progesterone) impact sleep; in particular, the steep rise in pro-
gesterone levels during the last week of the menstrual cycle is
postulated to cause sleep fragmentation [10, 11]. Lack of sleep,
in turn, activates the hypothalamic-pituitary-adrenal stress
pathway, to which girls are particularly sensitive [12]. More-
over, girls respond differently to various environmental, social,
and emotional stimuli than boys [13]. Their lifestyle (e.g., activ-
ity, diet, and screen time) is also different from boys, which
may further add to the gender difference in sleep and mental
health [14].

Saudi Arabia offers a unique environment to study gen-
der differences in sleep and mental health among adoles-
cents. Saudi Arabia’s demography is heavily tilted towards
the young; adolescents comprise 15% of the total population
[15]. Residents are more likely to be physically and socially
active in the nighttime because of hot weather in the day-
time. This reduces the sleep duration for adolescents who
have school in the morning. Due to the conservative nature
of the society, there are not as many outdoor activities (e.g.,
open grounds for sports and group gatherings) available for
girls as there are for boys. Such activities are considered
helpful for coping with stress and depression [16].

Although several studies have reported significant sleep
problems among Saudi adolescents, hardly any studies have
assessed the relationship of sleep with mental health, and no
study has evaluated whether that relationship might differ by
gender. For example, Merdad et al. reported that as many as
66% and 37% of Saudi adolescents might be suffering from
sleep disturbance and excessive daytime sleepiness, respec-
tively [3]. Other available studies also reported a general
trend of poor sleep among Saudi adolescents [3, 17–20].

This study randomly drew a large sample of school-
going adolescents from the central region of Saudi Arabia
and assessed sleep and mental health with validated tools.
The study objectives were to determine (1) their mental
health profile according to stress and depression, (2) their
sleep quality and pattern, (3) the relationship between their
sleep and mental health, and (4) whether that relationship
varied by gender. One hypothesis was that adolescents who
suffer from severe stress or depression are more likely to
be poor sleepers than those who do not have either of the
two conditions.

2. Materials and Methods

2.1. Participants and Data Collection. The methodology
(eligibility criteria, sample size, and sampling procedure)
was described in detail in a previous publication [21]. Briefly,
2675 students who were enrolled in governmental schools
(grades 7-12) in four main cities of the central region of Saudi
Arabia participated in this 2018 survey. These students
attended a total of 40 gender-segregated schools selected ran-
domly from the list of all schools (n = 190) in these cities.
Research assistants visited the classrooms, explained the study
purpose to the students, invited them to the study, obtained
informed consent, and administered the paper and pencil
survey. The protocol was reviewed and approved by the ethics
committee of the regional directorate of the Ministry of
Education.

2.2. Exposures. The validated Arabic version of the Perceived
Stress Scale (PSS) (Cronbach’s alpha coefficient 86.4) was used
to assess stress [22, 23]. It has ten items rated on a 5-point
Likert scale, ranging from 0 (never) to 4 (very often). The
items consist of both positive and negative factors; the scores
of the negative items were reversed and recoded during analy-
sis. Total scores ranged from 0 to 40, with higher scores indi-
cating higher levels of stress. Participants were categorized as
having low (≤13), moderate (14-26), or severe (high) stress
(≥27) [24].

The validated Arabic version of the Depression, Anxiety,
Stress Scale (DASS-21) questionnaire (Cronbach alpha 0.81)
was used to assess depression [25, 26]. Each of the seven
items for depression was rated on a 4-point scale ranging
from 0 (never) to 3 (almost always). The summary score
for each participant was multiplied by 2, and established
cut-off values were used to categorize the participants into
normal (0–9), mild (10–13), moderate (14–20), and severe
(≥21) depression.

The 3-level perceived stress (i.e., low, moderate, and
severe) and the 4-level depression (i.e., normal, mild, moder-
ate, and severe) variables were both made binary by using
severe as the cut-off point and collapsing all the levels below
severe into one. This allowed the creation of a “mental
health profile” variable wherein a participant had only severe
stress, only severe depression, both severe stress and depres-
sion, or neither severe stress nor depression.

2.3. Outcome. Sleep was assessed with the Medical Outcomes
Study Sleep Scale (MOS-SS) [27]. It has 12 items that measure
key sleep parameters across six domains: sleep disturbance
(4 items), sleep adequacy (2 items), somnolence (3 items),
snoring (1 item), awakening due to shortness of breath or
with headache (1 item), and quantity of sleep (1 item) [28].
Nine items from sleep disturbance, sleep adequacy, somno-
lence, and awakening domains were used to calculate the
Sleep Problems Index (SPI) II, which reflects a person’s over-
all sleep quality. SPI was analyzed both as a continuous vari-
able and as a binary variable (above median = good sleepers,
below median = poor sleepers). The final scores were inter-
preted as in the User’s Manual for the Medical Outcomes
Study (MOS); higher scores in any domain indicate better
sleep and more favorable outcomes [29]. The MOS-SS has
demonstrated positive psychometric properties in a broad
range of populations [27, 28].

2.4. Covariables. A set of variables was selected from the lit-
erature review for analysis: age, gender, parents’ marital sta-
tus (married, divorced/widowed), academic grade (excellent,
very good, good, pass, fail), current smoking status (non-
smoker, smoker), self-reported diet (very healthy, somewhat
healthy, somewhat unhealthy, very unhealthy), self-reported
physical activity (very active, somewhat active, somewhat
inactive, very inactive), and screen time per day (>3 hours,
2-3 hours, 1-2 hours, <1 hour).

2.5. Statistical Analysis. The data was analyzed in SPSS
(version 25), and all tests were two-tailed with an alpha of
0.05. Out of the sample of 2675, only 2206 were used in
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the analysis as the records of 23 individuals were mostly
empty, and the records of another 446 individuals (52.5%
boys and 47.5% girls) had missing data on sleep and mental
health. Total sleep score, summary stress score, and sum-
mary depression score were graphed separately for boys
and girls for a visual comparison of distribution. Boys and
girls were compared and contrasted (i.e., chi-square or t
-test depending on the nature of variable) in relation to
demography and other characteristics. The proportion with
mental health conditions (i.e., severe stress or severe depres-
sion alone, both, or none), average total sleep score, and
average domain-specific sleep score were calculated and
graphed for the entire sample and by gender. The average
total sleep score and average domain-specific sleep score
were calculated and compared across the categories of men-
tal health conditions (i.e., severe stress only, severe depres-
sion only, both severe stress and depression, none) with
analysis of variance (ANOVA).

We planned for a multilevel regression to determine the
association between mental health and sleep due to the
anticipated hierarchical nature of the data (i.e., respondents
were nested within class, class within school, and school
within city) [21]. However, analysis showed little or no clus-
tering effect (city and grade explained <1% of total variance).
Consequently, we opted for a traditional regression
approach (i.e., multiple regression). Prior to model building,
a formal test of interaction between mental health and gen-
der was conducted with sleep as the outcome. Models were
presented separately for boys and girls because of the signif-
icant interaction.

The multiple linear regression identified the correlates of
continuous sleep score, SPI; the slope estimate (beta) with its
associated t- and p values for each variable was reported.
The multiple logistic regression identified correlates of binary
sleep (good vs. poor sleeper); odds ratios and their corre-
sponding 95% confidence intervals were reported for each
variable.

A set of covariables, chosen a priori, were used for model
building (i.e., age, level, city, body mass index, mental distur-
bance, academic performance, physical activity, diet, smok-
ing, family structure, and screen time). Of these variables,
those that attained a p value of <0.25 in the univariate model
were selected for the adjusted models; the chosen variables
were mental disturbance, academic performance, physical
activity, diet, smoking, family structure, and screen time.

3. Results

3.1. Sample Characteristics. The analytic sample consisted of
2206 adolescents (boys: 45%, girls: 55%); their mean (SD)
age was 16.01 years (standard deviation 1.59). Around 10%
were from a single-parent home (i.e., divorced parents or
one parent passed away), 4% were smokers, 46% reported
consuming an unhealthy diet, and 20% reported being phys-
ically inactive. The mean (SD) of their body mass index
(BMI) was 22.3 (5.2). Two-thirds (63%) reported >3 hours
of screen time per day. Nearly all (98%) reported having a
good grade, with 51% reporting an excellent grade. The
mean (SD) total sleep score (MOS-SUM) was 60.8 (17.14);

49% were poor sleepers (sleep score below median)
(Table 1). The distribution for total sleep, summary stress,
and summary depression scores was comparable between
boys and girls (Supplementary Figure 1).

3.2. Gender Differences in Covariables. Girls were, on aver-
age, older, had lower BMI and better academic performance
(excellent grade: 54% vs. 48%), and were less likely to be
smokers (0.8% vs. 7%) than boys. However, they were more
likely to come from a single-parent home than from an
intact family (12% vs. 8%). Their diet was reported to be
unhealthier (47% vs. 43%), and they spent more time in
front of screens as compared to boys (65% vs. 60%, >3
hours) (Table 2).

Table 1: Baseline information of the study sample (N = 2206).

Variables Frequency (%) or mean ± SD
Age (years) 16:01 ± 1:59
Gender

Boys 991 (44.9)

Girls 1215 (55.1)

Level

Intermediate school 754 (34.2)

High school 1452 (65.8)

Grade

Excellent 1130 (51.2)

Good/very good 1031 (46.7)

Pass 37 (1.7)

Fail 8 (0.4)

Single parent (divorced/widowed) 227 (10.3)

Smoker 78 (3.5)

Unhealthy diet 1005 (45.6)

Physical inactivity 435 (19.7)

Screen time (hours)

>3 1392 (63.1)

2-3 346 (15.7)

1-2 297 (13.5)

<1 171 (7.8)

Stress

High 267 (12.1)

Moderate 1366 (61.9)

Mild 573 (26)

Depression

Severe/extremely severe 557 (25.2)

Mild/moderate 747 (33.9)

Normal 902 (40.9)

Total sleep score 60.8 (17.14)

MOS-SUM

Poor (below median) 1071 (48.5)

Fair (above median) 1135 (51.5)

MOS: Medical Outcomes Study.
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3.3. Exposures. Around three-fourths (74%) of the partici-
pants were experiencing stress (moderate = 61:9%, high =
12:1%), and 60% suffered from some degree of depressive
symptoms (mild tomoderate = 34%, severe to extremely
severe depression = 25%). Approximately 17% had only
severe depressive symptoms, 4% had only severe stress,
and 8% had both severe depressive symptoms and severe
stress (Figure 1).

3.4. Gender Differences in Exposures and Outcome. The pro-
portion of participants with severe stress or depressive
symptoms was higher among girls than boys (Table 2). In
addition, thrice as many girls had both severe stress and
severe depressive symptoms as boys (12% vs. 4%, p < 0:001
). It was more common for girls to have severe stress alone
(5% vs. 3%, p < 0:001), but less common to have severe

depressive symptoms alone (16% vs. 19%, p < 0:001) as com-
pared to boys (Figure 1).

The mean sleep score for girls was significantly lower
than the corresponding score for boys (58.7 vs. 63.4, p <
0:001); the mean scores for all individual sleep domains were
also lower for girls than boys (sleep disturbance, initiation,
adequacy, maintenance, somnolence, and respiratory prob-
lems). The differences were significant in all domains
(p < 0:001) except for sleep adequacy (p = 0:72) (Figure 2).

3.5. Sleep Score by Mental Health. The mean sleep score was
significantly lower for adolescents who had both severe
stress and severe depressive symptoms (45.22, p < 0:001)
than for adolescents who had neither of those two condi-
tions (reference group: 65.25). Compared to the reference
group, the mean sleep score was also lower for those who

Table 2: Sample characteristics across gender (n = 2206).

Gender
Boys Girls

Mean SD Mean SD p

Age 15.9 1.5 16.2 1.6 <0.001
BMI 22.84 5.73 22.03 4.75 <0.001
Sleep Problems Index II 63.42 16.92 58.73 17.05 <0.001

Count % Count % p

Level
Intermediate 408 41.2% 346 28.5% <0.001
High school 583 58.8% 869 71.5%

Grade
Nonexcellent 513 51.8% 563 46.3%

0.011
Excellent 478 48.2% 652 53.7%

Family structure
One parent 82 8.3% 145 11.9%

0.005
Both parents 909 91.7% 1070 88.1%

Physical activity

Very inactive 45 4.5% 59 4.9%

<0.001Somewhat inactive 146 14.7% 185 15.2%

Somewhat active 517 52.2% 747 61.5%

Very active 283 28.6% 224 18.4%

Diet

Very unhealthy 98 9.9% 146 12.0%

<0.001Somewhat unhealthy 331 33.4% 430 35.4%

Somewhat healthy 443 44.7% 568 46.7%

Very healthy 119 12.0% 71 5.8%

Smoking
Smoker 68 6.9% 10 0.8% <0.001

Nonsmoker 923 93.1% 1205 99.2%

Screen time

>3 hours 597 60.2% 795 65.4%

0.006
2-3 hours 180 18.2% 166 13.7%

1-2 hours 127 12.8% 170 14.0%

<1 hour 87 8.8% 84 6.9%

Perceived stress

Low stress 311 31.4% 261 21.5%

<0.001Moderate stress 611 61.7% 754 62.1%

High stress 69 7.0% 200 16.5%

Depression

Normal 453 45.7% 449 37.0%

<0.001Mild to moderate 313 31.6% 434 35.7%

Severe to extremely severe 225 22.7% 332 27.3%

Sleep Problems Index II
Poor sleepers 417 42.1% 654 53.8% <0.001
Good sleepers 574 57.9% 561 46.2%
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had severe stress alone (57.6, p < 0:001) or who had severe
depressive symptoms alone (50.78, p < 0:001). The reference
group had significantly better sleep scores in all sleep-related
domains (data not shown).

3.6. Gender, Mental Health, and Sleep. Among the boys,
those with severe depressive symptoms only or with both
severe depressive symptoms and severe stress had signifi-
cantly lower sleep scores (-15.3 and -18.3, respectively) than
the reference group. The corresponding results were similar
for the girls. The gender difference was observed among
those who had severe stress only: the sleep score was not sig-
nificantly lower for boys (p = 0:19), but it was significantly
lower for the girls (p = 0:002) (Table 3).

Among boys, those with severe depressive symptoms
only or with both severe depressive symptoms and severe
stress were significantly more likely (6.1 and 5.8 times,
respectively) to have a sleep score below the median than
those who had neither of the two conditions (reference
group). The corresponding results were similar for the girls,
but the magnitude was lower. The difference was that among
those who had severe stress only, the likelihood to have a
sleep score below the median was not significant for boys
(p = 0:08), but it was significant for girls (p = 0:004)
(Table 4).

4. Discussion

This study assessed mental health and sleep quality with a
large sample of adolescents (grades 7-12) from Saudi Arabia
and tested whether the association between these two vari-
ables varied by gender. The salient findings were that (1)
12% of the sample had severe stress alone, 34% had severe
depressive symptoms alone, and 8% had both severe stress
and severe depressive symptoms; (2) 48.5% of the sample
were poor sleepers; (3) girls, overall, had a poorer mental

health profile and lower sleep scores in all domains com-
pared to boys; and (4) the association between mental health
and sleep significantly varied between the sexes, i.e., severe
stress alone made the girls more likely than the boys to be
poor sleepers, whereas severe depression alone made the
boys more likely than the girls to be poor sleepers.

This study adds to the evidence that a large portion of
Saudi adolescents may be suffering from severe stress, partic-
ularly girls [30, 31]. A recently published study among expa-
triate adolescents from Al-Qassim, Saudi Arabia, reported a
high prevalence of psychological distress (54%), indicating
that non-Saudi adolescents may not be immune from severe
stress either [32]. This high prevalence of severe stress likely
stems from various physiological and psychological changes
that adolescents go through during this stage of life [32].
Some variation of the estimate may also originate from the
difference in tools used in the studies and differences in sam-
ple composition.

The prevalence of depressive symptoms among adoles-
cents reported in previous studies ranged from 30% to 45%
[30, 33, 34]. The prevalence of depressive symptoms in the
current study is much higher (overall = 59%, boys = 54:3%,
and girls = 63%). This discrepancy may have resulted from
the various assessment tools and/or cut-off values for
depressive symptoms used in the studies. Additionally, geo-
graphical location may also have played a role in the
observed difference in depression as none of these studies
were conducted in Al-Qassim. The current study was con-
ducted in Al-Qassim, a rich region in Saudi Arabia; a gener-
ally higher economic status among the populace may have
rendered the boys and girls more sensitive to questions
about thoughts and feelings.

The poor sleep quality reported in our study supports
the existing Saudi literature on sleep [17–20]. Nasim et al.
[17] found that around half of Saudi adolescents (46%) are
sleep-deprived (<7 hours of sleep/day); they found that girls
were more likely to be sleep-deprived than boys (OR 1.23, CI
1.14-1.34). Population-based studies in the United States
have shown that adolescent girls report poorer sleep and
more insomnia compared to boys [35, 36]. One explanation
might be that girls tend to undergo pubertal changes earlier
than boys. These changes are associated with a shift in the
circadian rhythm—the body’s natural cycle that regulates
the timing of sleepiness and wakefulness—resulting in sleep
phase delay [37]. This may account for the gender difference
in sleep quality seen in the current study.

Several studies assessed whether the association between
mental health and sleep differed between genders. More
often than not, the studies found that there is indeed a gen-
der difference. Girls are more likely than boys to show poor
outcomes in sleep and mental health [38, 39]. For example,
Schneiderman et al. [39] reported that adolescent girls had
worse sleep and mental health than adolescent boys. The
current study reports an additional finding: severe stress
affects sleep significantly in girls but not in boys. This find-
ing may not be surprising given that girls sleep longer and
report higher levels of perceived stress compared to boys
[40]. For example, in a study among urban adolescents,
greater cortisol increments and stronger effects of sleep
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Figure 1: Mental health profile of the students (severe depression
and stress, severe depression only, severe stress only, and no
severe depression or stress) stratified by gender.
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problems on cortisol reactivity were detected among girls
than boys [41]. Similarly, for girls, greater cortisol reactivity
is associated with more anxiety and depressive symp-
toms [42].

The present study had several strengths, including a
large and gender-representative sample as well as a high
response rate to the survey. An additional strength was the
use of a comprehensive and validated sleep scale.

4.1. Limitations. The results of this report should be inter-
preted with the following caveats: (1) no direct causality
between mental health and sleep can be drawn because of
the cross-sectional study design; (2) the sample did not
include students from private or international schools; (3)

the assessment of stress, depression, and sleep parameters
was self-reported and therefore subjective in nature; and
(4) sleep information was likely subject to recall bias because
participants had to evaluate their sleep during the prior
month.

5. Conclusions

There was a significant association between mental health
and sleep quality among Saudi adolescents, and severe stress
affected sleep significantly more among girls than boys. The
study implications are that school authorities could screen
adolescent students, especially girls, to identify those who
have severe stress and/or depressive symptoms and provide
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Figure 2: Sleep domain mean scores stratified by gender (n = 2206).

Table 3: Multivariate linear regression with total sleep score as outcome.

Mental disturbance
Boys Girls

Beta t p Beta t p

S Dep+S stress -18.351 -11.089 <0.001∗ -16.194 -8.869 <0.001∗

S Dep only -15.011 -11.960 <0.001∗ -11.371 -9.002 <0.001∗

S stress only -5.759 -2.347 0.19 -7.361 -3.104 0.002∗

No Dep+no stress Ref Ref

S: severe; Dep: depression; ∗ denotes significance. The model was adjusted for the following: physical activity, diet, smoking, family structure, grades, and
screen time.

Table 4: Multivariate logistic regression with poor sleep (below median total sleep score) as outcome.

Mental disturbance
Boys Girls

OR 95% CI p OR 95% CI p

S Dep+S stress 5.786 3.375–9.918 <0.001∗ 5.263 2.954–9.378 <0.001∗

S Dep only 6.074 4.106–8.984 <0.001∗ 3.545 2.488–5.052 <0.001∗

S stress only 1.822 0.942–3.523 0.075 2.577 1.360–4.882 0.004∗

No Dep+no stress Ref Ref

S: severe; Dep: depression; ∗ denotes significance. The model was adjusted for the following: physical activity, diet, smoking, family structure, grades, and
screen time.
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them with the needed counseling or refer them for further
medical attention. Additionally, school authorities could
conduct a health campaign to promote sleep and to educate
the students on the importance of good sleep habits.

Data Availability

The data used to support the findings of this study are avail-
able from the corresponding author upon request.

Disclosure

The funder had no role in the study design, collection, analy-
sis, or interpretation of the data; in the writing of the report;
or in the decision to submit the article for publication.

Conflicts of Interest

The authors declare that they have no conflict of interest.

Acknowledgments

The authors thank Ms. Erin Strotheide for her editorial
contributions to this manuscript. This study was funded by
the Sulaiman Al Rajhi University, Saudi Arabia.

Supplementary Materials

Supplementary Figure 1: histogram of total sleep score, sum-
mary stress, and summary depression score for boys and
girls. (Supplementary Materials)

References

[1] M. Kopasz, B. Loessl, M. Hornyak et al., “Sleep and memory in
healthy children and adolescents - a critical review,” Sleep
Medicine Reviews, vol. 14, no. 3, pp. 167–177, 2010.

[2] J. P. Chaput and I. Janssen, “Sleep duration estimates of Cana-
dian children and adolescents,” Journal of Sleep Research,
vol. 25, no. 5, pp. 541–548, 2016.

[3] R. A. Merdad, L. A. Merdad, R. A. Nassif, D. El-Derwi, and
S. O. Wali, “Sleep habits in adolescents of Saudi Arabia; dis-
tinct patterns and extreme sleep schedules,” Sleep Medicine,
vol. 15, no. 11, pp. 1370–1378, 2014.

[4] V. Segura-Jimenez, A. Carbonell-Baeza, X. D. Keating, J. R.
Ruiz, and J. Castro-Pinero, “Association of sleep patterns with
psychological positive health and health complaints in chil-
dren and adolescents,” Quality of Life Research, vol. 24, no. 4,
pp. 885–895, 2015.

[5] J. A. Owens andM. R.Weiss, “Insufficient sleep in adolescents:
causes and consequences,” Minerva Pediatrics, vol. 69, no. 4,
pp. 326–336, 2017.

[6] S. Nolen-Hoeksema, “Gender differences in depression,” Cur-
rent Directions in Psychological Science, vol. 10, no. 5, pp. 173–
176, 2001.

[7] E. Lindberg, C. Janson, T. Gislason, E. Bjornsson, J. Hetta, and
G. Boman, “Sleep disturbances in a young adult population:
can gender differences be explained by differences in psycho-
logical status?,” Sleep, vol. 20, no. 6, pp. 381–387, 1997.

[8] A. I. Conklin, C. A. Yao, and C. G. Richardson, “Chronic sleep
deprivation and gender-specific risk of depression in adoles-

cents: a prospective population-based study,” BMC Public
Health, vol. 18, no. 1, p. 724, 2018.

[9] A. S. Urrila, T. Paunio, E. Palomaki, and M. Marttunen, “Sleep
in adolescent depression: physiological perspectives,” Acta
Physiologica (Oxford, England), vol. 213, no. 4, pp. 758–777,
2015.

[10] K. M. Sharkey, S. L. Crawford, S. Kim, and H. Joffe, “Objective
sleep interruption and reproductive hormone dynamics in the
menstrual cycle,” Sleep Medicine, vol. 15, no. 6, pp. 688–693,
2014.

[11] H. Zheng, S. D. Harlow, H. M. Kravitz et al., “Actigraphy-
defined measures of sleep and movement across the menstrual
cycle in midlife menstruating women: Study of Women's
Health Across the Nation sleep study,” Menopause, vol. 22,
no. 1, pp. 66–74, 2015.

[12] R. J. Handa, L. H. Burgess, J. E. Kerr, and J. A. O'Keefe,
“Gonadal Steroid Hormone Receptors and Sex Differences in
the Hypothalamo- Pituitary-Adrenal Axis,” Hormones and
Behavior, vol. 28, no. 4, pp. 464–476, 1994.

[13] B. J. Casey, R. M. Jones, and T. A. Hare, “The adolescent
brain,” Annals of the New York Academy of Sciences,
vol. 1124, no. 1, pp. 111–126, 2008.

[14] K. E. Cairns, M. B. Yap, P. D. Pilkington, and A. F. Jorm, “Risk
and protective factors for depression that adolescents can
modify: a systematic review and meta-analysis of longitudinal
studies,” Journal of Affective Disorders, vol. 169, pp. 61–75,
2014.

[15] General Authority for Statistics (GASTAT), “Population in
Saudi Arabia by age groups and gender - mid 2019,” 2020,
https://www.stats.gov.sa/en/43.

[16] E. Tajik, L. Abd Latiff, S. N. Adznam, H. Awang, C. Yit Siew,
and A. S. Abu Bakar, “A study on level of physical activity,
depression, anxiety and stress symptoms among adolescents,”
The Journal of Sports Medicine and Physical Fitness, vol. 57,
no. 10, pp. 1382–1387, 2017.

[17] M. Nasim, M. Saade, and F. AlBuhairan, “Sleep deprivation:
prevalence and associated factors among adolescents in Saudi
Arabia,” Sleep Medicine, vol. 53, pp. 165–171, 2014.

[18] H. M. al-Hazzaa, N. A. Abahussain, A. O. Musaiger, H. I. al-
Sobayel, and D. M. Qahwaji, “Prevalence of short sleep dura-
tion and its association with obesity among adolescents 15-
to 19-year olds: a cross-sectional study from three major cities
in Saudi Arabia,” Annals of Thoracic Medicine, vol. 7, no. 3,
pp. 133–139, 2012.

[19] H. M. Al-Hazzaa, A. O. Musaiger, N. A. Abahussain, H. I. Al-
Sobayel, and D. M. Qahwaji, “Lifestyle correlates of self-
reported sleep duration among Saudi adolescents: a multicen-
tre school-based cross-sectional study,” Child: Care, Health
and Development, vol. 40, no. 4, pp. 533–542, 2014.

[20] S. Buragadda, G. Melam, A. Alhusaini, V. Perumal, and
V. Mavilla, “Effect of sleep problems on academic grade
among school children in Saudi Arabia,” SciFed Journal of
Insomnia, vol. 2, no. 1, 2018.

[21] A. M. Rajab, M. S. Zaghloul, S. Enabi et al., “Gaming addiction
and perceived stress among Saudi adolescents,” Addictive
Behaviors Reports, vol. 11, article 100261, 2020.

[22] S. Cohen, T. Kamarck, and R. Mermelstein, “A global measure
of perceived stress,” Journal of Health and Social Behavior,
vol. 24, no. 4, pp. 385–396, 1983.

[23] M. Hattar-Pollara and H. Dawani, “Cognitive appraisal of
stress and health status of wage working and non-wage

7Sleep Disorders

https://downloads.hindawi.com/journals/sd/2021/5513817.f1.docx
https://www.stats.gov.sa/en/43


working women in Jordan,” Journal of Transcultural Nursing,
vol. 17, no. 4, pp. 349–356, 2006.

[24] R. M. Bhat, M. Sameer, and B. Ganaraja, “Eustress in educa-
tion: analysis of the perceived stress score (PSS) and blood
pressure (BP) during examinations in medical students,” Jour-
nal of Clinical and Diagnostic Research, vol. 5, no. 7, pp. 331–
1335, 2011.

[25] M. T. Moussa, P. Lovibond, R. Laube, and H. A. Megahead,
“Psychometric properties of an Arabic version of the depres-
sion anxiety stress scales (DASS),” Research on Social Work
Practice, vol. 27, no. 3, pp. 375–386, 2017.

[26] F. Ng, T. Trauer, S. Dodd, T. Callaly, S. Campbell, andM. Berk,
“The validity of the 21-item version of the depression anxiety
stress scales as a routine clinical outcome measure,” Acta Neu-
ropsychiatrica, vol. 19, no. 5, pp. 304–310, 2007.

[27] R. D. Hays and A. L. Stewart, “Sleep measures,” in Measuring
Functioning and Well-Being: The Medical Outcomes Study
Approach, A. L. Stewart and J. E. Ware Jr., Eds., pp. 235–259,
Duke University Press, Durham and London, 1992.

[28] R. D. Hays, S. A. Martin, A. M. Sesti, and K. L. Spritzer, “Psy-
chometric properties of the Medical Outcomes Study sleep
measure,” Sleep Medicine, vol. 6, no. 1, pp. 41–44, 2005.

[29] R. D. Hays, R. D. Hays, C. D. Sherbourne, and R. M. Mazel,
User's Manual for the Medical Outcomes Study (MOS) Core
Measures of Health-Related Quality of Life, Rand Corporation,
1995.

[30] K. S. Al-Gelban, “Depression, anxiety and stress among Saudi
adolescent school boys,” The Journal of the Royal Society for
the Promotion of Health, vol. 127, no. 1, pp. 33–37, 2007.

[31] K. S. Al-Gelban, H. S. Al-Amri, and O. A. Mostafa, “Prevalence
of depression, anxiety and stress as measured by the Depres-
sion, Anxiety, and Stress Scale (DASS-42) among secondary
school girls in Abha, Saudi Arabia,” Sultan Qaboos University
Medical Journal, vol. 9, no. 2, pp. 140–147, 2009.

[32] N. Saquib, J. Saquib, A. Wahid et al., “Video game addiction
and psychological distress among expatriate adolescents in
Saudi Arabia,” Addictive Behaviors Reports, vol. 6, pp. 112–
117, 2017.

[33] H. Raheel, “Depression and associated factors among adoles-
cent females in Riyadh, Kingdom of Saudi Arabia, A cross-
sectional study,” International Journal of Preventive Medicine,
vol. 6, no. 1, p. 90, 2015.

[34] S. Desouky Del, R. Abdellatif Ibrahem, and O. M. Salah, “Prev-
alence and comorbidity of depression, anxiety and obsessive
compulsive disorders among Saudi secondary school girls, Taif
Area, KSA,” Archives of Iranian Medicine, vol. 18, no. 4,
pp. 234–238, 2015.

[35] R. E. Roberts, C. R. Roberts, and W. Chan, “Ethnic differences
in symptoms of insomnia among adolescents,” Sleep, vol. 29,
no. 3, pp. 359–365, 2006.

[36] K. A. Matthews, M. Hall, and R. E. Dahl, “Sleep in healthy
black and white adolescents,” Pediatrics, vol. 133, no. 5,
pp. e1189–e1196, 2014.

[37] J. Zhang, N. Y. Chan, S. P. Lam et al., “Emergence of sex differ-
ences in insomnia symptoms in adolescents: a large-scale
school-based study,” Sleep, vol. 39, no. 8, pp. 1563–1570, 2016.

[38] A. Y. Ibrahim, A. Chamsi Basha, J. Saquib, M. S. Zaghloul,
A. Al-Mazrou, and N. Saquib, “Sleep duration is associated
with depressive symptoms among expatriate nurses,” Journal
of Affective Disorders, vol. 257, pp. 658–661, 2019.

[39] J. U. Schneiderman, J. Ji, E. J. Susman, and S. Negriff, “Longi-
tudinal relationship between mental health symptoms and
sleep disturbances and duration in maltreated and comparison
adolescents,” The Journal of Adolescent Health, vol. 63, no. 1,
pp. 74–80, 2018.

[40] A. Majeno, K. M. Tsai, V. W. Huynh, H. McCreath, and A. J.
Fuligni, “Discrimination and sleep difficulties during adoles-
cence: the mediating roles of loneliness and perceived stress,”
Journal of Youth and Adolescence, vol. 47, no. 1, pp. 135–147,
2018.

[41] S. Mrug, A. Tyson, B. Turan, and D. A. Granger, “Sleep prob-
lems predict cortisol reactivity to stress in urban adolescents,”
Physiology & Behavior, vol. 155, pp. 95–101, 2016.

[42] M. R. Gunnar, S. Wewerka, K. Frenn, J. D. Long, and
C. Griggs, “Developmental changes in hypothalamus-
pituitary-adrenal activity over the transition to adolescence:
normative changes and associations with puberty,” Develop-
ment and Psychopathology, vol. 21, no. 1, pp. 69–85, 2009.

8 Sleep Disorders


	Gender Differences in Sleep and Mental Health among Saudi Adolescents
	1. Introduction
	2. Materials and Methods
	2.1. Participants and Data Collection
	2.2. Exposures
	2.3. Outcome
	2.4. Covariables
	2.5. Statistical Analysis

	3. Results
	3.1. Sample Characteristics
	3.2. Gender Differences in Covariables
	3.3. Exposures
	3.4. Gender Differences in Exposures and Outcome
	3.5. Sleep Score by Mental Health
	3.6. Gender, Mental Health, and Sleep

	4. Discussion
	4.1. Limitations

	5. Conclusions
	Data Availability
	Disclosure
	Conflicts of Interest
	Acknowledgments
	Supplementary Materials

