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Background: Many studies have documented a strong association between poor sleep 
quality and physical inactivity. This study evaluates the association between poor sleep 
quality and physical inactivity among Jazan University students in Saudi Arabia.
Methods: An observational cross-sectional study was conducted among undergraduate 
students at Jazan University. Cluster random sampling was used to select 440 students. 
The Pittsburgh Sleep Quality Index (PSQI), International Physical Activity Questionnaire 
(IPAQ), and Depression Anxiety Stress Scales (DASS) were utilized for data collection.
Results: According to the PSQI results, the majority of respondents (63.9%; n = 281) reported 
having poor sleep quality. The majority of students (62.7%; n = 276) were also physically 
inactive. Based on DASS-21 criteria, the majority of students (53.4%) were stressed. Sleep 
quality differed significantly according to participants’ physical activity status (p = 0.0090). 
Among physically active participants, 43.9% reported having good sleep quality. Sleep dura-
tion, daytime dysfunctions, and global PSQI differed significantly according to levels of 
physical activity (p < 0.05 for all). Univariate analysis revealed that being physically active 
was significantly associated with good sleep quality (OR = 1.70, 95% CI 1.14–2.54, p < 0.001). 
Multivariate logistic regression models also demonstrated a significant association between 
physical activity and good sleep quality (OR = 1.72, 95% CI 1.15–2.56, p = 0.008).
Conclusion: The majority of Jazan University students had poor sleep quality and were 
physically inactive. Evidence-based prevention and therapeutic strategies are needed to 
promote physical activity among university students.
Keywords: sleep quality, PSQI, physical inactivity, Jazan

Introduction
Sleep is a vital physiological process that plays an important role in human bodily 
functions.1 Sleep disorders are common and affect sleep quality and quantity, 
leading to increased morbidity. Patients with sleep disorders can be categorized as 
those who cannot sleep, those who will not sleep, those with excessive daytime 
sleepiness, and those with increased movement during sleep.2,3 Sleep disorders are 
associated with several morbidities, mainly psychiatric disorders such as stress, 
depression, addictions, and dementia, and may lead to deaths due to suicide, as well 
as gastrointestinal diseases such as GERD, dyspepsia, and IBS and circulatory 
diseases including coronary heart disease, heart failure, and stroke/transient 
ischemic attack.4 Sleep has a crucial impact on cognitive functioning, productivity, 
and academic performance.5,6

University study is associated with a radical change in life patterns for under-
graduate students. They are faced with increased independence, changes in peer 
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groups, a new social life, and increased academic respon-
sibilities. These challenges are normally associated with an 
unhealthy lifestyle, sleep disorder, and in some cases, 
substance abuse.7–10

Most research conducted in the Kingdom of Saudi Arabia 
(KSA) during the past 20 years to measure sleep quality 
among university students has limited its focus to medical 
students. These studies have shown a very high prevalence of 
poor sleep quality, daytime sleepiness, and insomnia.11–15 

A study conducted among 2,095 adults in Riyadh showed 
that one in every three Saudi adults is suffering from short 
sleep duration of less than 7 hours per night.16 Another study 
strongly related short sleep duration among Saudi adoles-
cents to an increased risk of overweight and obesity.17

Physical activity is defined as “any body movement pro-
duced by skeletal muscles that results in energy 
expenditure”.18 A lack of physical activity is a major risk 
factor for non-communicable disease (NCDs), and studies 
show that people who exercise regularly have a lower risk of 
developing coronary artery disease, diabetes mellitus, obesity, 
hypertension and joint diseases than people who do not.19

Many observational studies conducted in Saudi Arabia 
show a high prevalence of physical inactivity, ranging from 
43% to 80% of the population. This is especially common 
among females, regardless of regional variation. Most Saudi 
adults are not active enough to meet the minimal weekly 
requirements of moderate to vigorous physical activity that 
are recommended by international guidelines.20,21

University students in Saudi Arabia are also facing the 
risks that result from physical inactivity.22 Many studies 
have been done at universities in the KSA to show just 
how insufficient students’ physical activity is. Students 
reported the following barriers that discouraged them 
from engaging in physical activity: a lack of time, a lack 
of suitable places to exercise, and a lack of support from 
family and friends.23,24 Many studies have documented the 
strong association between poor sleep quality and physical 
inactivity.25–31 Hence, this study aims to evaluate the 
association between poor sleep quality and physical inac-
tivity among Jazan University students, since numerous 
studies reveal that students suffer from poor sleep quality32 

and have low rates of participation in physical activity.20,21

Materials and Methods
Ethical Considerations
The study was conducted following the Ethical Standard 
of Saudi Arabia and complied with the Declaration of 

Helsinki. Ethical clearance was obtained from the Jazan 
University Ethical Committee (REC 40/3-083). All study 
participants read, understood, and signed the written con-
sent. The researchers respected both the privacy and the 
confidentiality of study participants. The data were kept 
and only used for scientific purposes. The participants 
were told that they had the right to withdraw at any time.

Study Setting, Design, and Population
The research was conducted at Jazan University, which is 
located in the city of Jazan. Jazan lies in the southwestern 
corner of Saudi Arabia and has a population of 1,567,547 
as of the 2017 census. Jazan University is a leading educa-
tional institution in the region. It was established in 2006 
and has more than 50,000 students. The university 
includes 18 colleges and four research centres. The study 
targeted university students aged 19–27 years. Cases were 
drawn from all students at Jazan University who were 
registered for the 2018/2019 academic year.

Sampling Procedures
The sample size for this study was calculated as 450 students 
using the sample size formula for studies organized accord-
ing to a cross-sectional study design. The study uses the 
parameters of p = 50% to provide the maximum sample size, 
95% confidence interval, and error not more than 5%. Also, 
the study assumed a non-response rate of 25%. The sam-
pling design used was cluster random sampling. The study 
divides the university faculties into three groups: medical, 
scientific, and arts colleges. Two faculties were randomly 
selected from each stratum. The selected colleges included 
the faculty of the Medicine and Applied Medical College, 
which represented the clinical sciences; the Scientific and 
Computing and Information Technology colleges, which 
represented the scientific sector; finally, the art and huma-
nities group was represented by the Colleges of Arts and 
Business Administration.

Data Collection
The study questionnaire was distributed to the participants 
by the study team. We visited the students at their colleges 
and asked them to complete the self-administered question-
naire. Three structured and validated international question-
naires were used to collect the information from the study 
participants: IPAQ,33 PSQI,34 and DASS.35 The first part of 
the questionnaire collected information related to the parti-
cipants’ socio-demographic details, such as age, gender, 
college, GPA, marital status, residence, and income. 
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The second part collected information about the physical 
activity using a short version of IPAQ. The third part was 
intended to assess sleep quality and factors affecting sleep 
quality using PSQI. The final part involved questions on 
depression, anxiety, and stress from DASS. Pre-testing of 
the questionnaire was conducted among the Faculty of 
Medicine students using 20 questionnaires. The main objec-
tive of the pre-testing was to determine the adequacy of the 
questionnaire and sample design, length of the interview 
and respondents’ perception of the questionnaires’ content 
and sequence of topics. The reliability of the three instru-
ments was assessed during this stage using Cronbach’s 
alpha and produced acceptable values greater than 0.70.

IPAQ, PSQI, and DASS
The IPAQ short form was utilized for this study by asking 
about three specific types of activity, namely walking, 
moderate-intensity activities, and vigorous-intensity activ-
ities. The items were structured to provide separate scores 
on walking, moderate-intensity activity, and vigorous- 
intensity activity. Computation of the total score for the 
short form requires the summation of the duration (in 
minutes) and frequency (days) of walking, moderate- 
intensity activity, and vigorous-intensity activity.36 PSQI 
was used to measure the quality and patterns of sleep. 
Consisting of 19 items, it differentiates “poor” from 
“good” sleep by measuring seven domains: subjective 
sleep quality, sleep latency, sleep duration, habitual sleep 
efficiency, sleep disturbances, use of sleep medication, and 
daytime dysfunction over the last month. Scoring of the 
answers is based on a 0 to 3 scale, where 3 reflects the 
negative extreme on the Likert Scale. The global PSQI 
score is calculated by totalling the seven component 
scores, providing an overall score ranging from 0 to 21, 
where lower scores denote healthier sleep quality.34 DASS 
is a set of three self-report scales designed to measure the 
negative emotional states of depression, anxiety, and 
stress. It is made up of seven self-report items, each 
reflecting a negative emotional symptom. Each of these 
is rated on a 4-point Likert scale of the frequency or 
severity of the participants’ experiences over the last 
week to emphasize states over traits.37

Statistical Analysis and Data Processing
Frequency distributions were obtained, and descriptive sta-
tistics were calculated. First, numerical variables were tested 
for normality; an independent t-test and one-way ANOVA 
were used to compare groups. A Kruskal–Wallis Test was 

used for one variable that was not normally distributed. 
A chi-square test was used to determine the association 
between sleep quality and selected characteristics. Another 
level of analysis using multiple linear regression and logistic 
regression analyses were run with sleep quality as the out-
come variable. In the regression models, we controlled for 
stress as the main confounder. Results are reported as odds 
ratios (OR) with 95% confidence intervals. The data entry 
and analysis were performed using IBM Statistics SPSS 
version 20 (SPSS Inc, NY, USA) software. A p-value of 
less than 0.05 was used to indicate statistical significance.

Results
Four hundred forty students completed the questionnaires, 
giving a response rate of 97.8% (440 out of 450). 
Respondents’ ages ranged from 19 to 27 years, with 
a mean, median, and mode of 22.38, 22, and 22 years, 
respectively (SD = 1.6). Table 1 shows the sociodemo-
graphic distribution of the study population. Health-related 
colleges included those of medicine and applied medical 
sciences, which together constituted 33.6% of the respon-
dent pool. Other science colleges included those of science 
and computer science, which together constituted 33.4% 
of respondents. Humanities, including business adminis-
tration and the faculty of education, accounted for 33% of 
respondents. About 48.9% of students were male, while 
51.1% were female. The majority of students were single 
(86.8%), and 11.1% of the respondents’ fathers were 

Table 1 Sociodemographic Characteristics of Study Population, 
2019

Characteristics N % Characteristics N %

Gender Marital Status

Male 215 48.9 Married 58 13.2

Female 225 51.1 Single 382 81.8

Age Groups Monthly Income (Saudi Riyals)

19–20 Years 56 12.7 Less than 5,000 129 29.3

21–22 Years 177 40.2 5,000–9,999 131 29.8

23–24 Years 173 39.3 10,000–14,999 79 18.0

25+ Years 34 7.7 15,000+ 100 22.7

GPA College

4.50–5.0 77 17.5 Health 148 33.6

3.75–4.49 151 34.3 Humanities 145 33.0

2.75–3.74 140 31.8 Scientific 147 33.4

2.0–2.74 56 12.7 Total 440 100.0
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reported to be illiterate. Only 19.8% of mothers and 36.1% 
of fathers had university degrees or higher.

Table 2 presents the patterns of sleep quality, physical 
activity and stress levels according to the participants’ gender. 
The table shows that according to PSQI, two-thirds of study 
participants (63.9%; n = 281) were poor sleepers, compared 
with 36.1% (n = 159) of the sample who reported having good 
sleep quality. No significant differences in sleep quality were 
reported according to gender (p = 0.795). The majority of 
students were physically inactive (62.7%; n = 276). We 
found that 30.5% (n = 134) of students were moderately 
physically active, while 6.8% (n = 30) were highly physically 
active. In relation to gender, we found that 72.4% of female 
students were physically inactive, compared with 52.6% 
of males, which indicates a significant gender difference 
(p < 0.001). Based on DASS-21 criteria, a majority of students 
were stressed (53.4%). No significant difference was observed 
between males’ and females’ stress levels (p = 0.217).

Factors associated with sleep quality among the study 
participants are shown in Table 3. Sleep quality differed 
significantly according to participants’ physical activity sta-
tus (p = 0.0090). Among the respondents, 43.9% (n = 72) of 
physically active participants reported having good sleep 
quality, while only 31.5% (n = 87) of physically inactive 
participants reported enjoying good sleep quality. A more 

detailed account of physical activity further supports this 
interpretation, since 56.7% (n=17) of highly physically active 
students had good sleep quality, compared with 41.0% 
(n=55) of moderately active students. No statistical differ-
ence in sleep quality was observed according to stress, stress 
level, caffeine intake, or tobacco use (p > 0.05 for all).

Sleep quality according to the different physical activ-
ity levels among the study participants is presented in 
Table 4. Sleep duration, daytime dysfunctions, and global 
PSQI differed significantly according to the level of phy-
sical activity (p < 0.05 for all). The mean PSQI score was 
higher for physically inactive students than for moderately 
or highly active students, with values of 7.1 ±2.8, 6.4±2.9, 
and 5.1±2.6, respectively.

Table 5 shows the results of the logistic regression and 
multiple linear regression models for potential factors asso-
ciated with good sleep quality. Univariate analysis revealed 
that being physically active was significantly associated 
with good sleep quality (OR = 1.70, 95% CI 1.14–2.54, 
p < 0.001). The multivariate logistic regression models also 
indicated a significant association between physical activity 
and good sleep quality (OR= 1.72, p = 0.008). The multiple 
linear regression model further showed lower levels of 
PSQI to be significantly associated with increased days of 
physical activity (β = −.167, p < 001).

Table 2 Sleep Quality, Physical Activity, and Stress According to Gender Among Study Participants

Characteristics Total 
N%

Male 
N%

Female 
N%

p-value*

Sleep Quality 0.795
Good 159(36.1) 79(36.7) 80(35.6)

Poor 281(63.9) 136(63.3) 145(64.4)

Physical Activity Level < 0.001
Physically Inactive 276(62.7) 113(52.6) 163(72.4)
Moderate Active 134(30.5) 82(38.1) 52(23.1)

High Active 30(6.8) 20(9.3) 10(4.4)

Stress Level 0.217
Normal 205(46.6) 93(43.3) 112(49.8)
Mild 57(13.0) 29(13.5) 28(12.4)

Moderate 79(18.0) 36(16.7) 43(19.1)

Severe 72(16.4) 44(20.5) 28(12.4)
Extremely Severe 27(6.1) 13(6.0) 14(6.2)

Numerical Measures Mean (SD)
Global PSQI 6.7(2.9) 6.6(2.9) 6.9(2.9) 0.242#

Days Physical 5.6(5.5) 7.0(6.1) 4.3(4.3) <0.001#

DASS Scores 16.1(10.8) 17.0(10.7) 15.2(10.8) 0.080#

Notes: *Based on Chi-square test; #Based on independent t-test. 
Abbreviation: PSQI, Pittsburgh Sleep Quality Index.
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Discussion
The present study aimed to evaluate the association between 
poor sleep quality and physical inactivity among Jazan 
University students. Previous studies conducted in Saudi 
Arabia investigated different aspects of sleep, mainly focus-
ing on characterizing sleeping habits and disturbances,38 

sleep patterns and predictors of poor sleep quality,11 sleep 
quality,12 stress and sleep quality,14 and predictors of 

insomnia.39 Yet, we know very little about students’ physical 
activity and sleep quality, especially in the Jazan region. 
Thus, the present study attempted to investigate the associa-
tions between exercise participation and sleep quality among 
students at a university in that area.

Our results revealed that more than half of the study 
participants (62.7%) were physically inactive. These 
results are consistent with those reported by previous 
studies in Saudi Arabia.20–22,24 For example, a recent 
study reported a prevalence of physical inactivity24 of 
58.0% and 42.0% among male and female King Khalid 
University students. In the present study, females were 
less likely to engage in vigorous physical activity than 
were males. The same pattern has been reported by many 
studies in the KSA24 and other countries40,41 among 
different cultures and different age groups. Gender dif-
ferences between males and females in physical activity 
can be analysed in the context of Muslim countries’ 
culture and the role of women in this culture. Social 
expectations require that women not exercise in mixed- 
gender settings, and this reduces the opportunities avail-
able for women to be involved in any physical 
activity.42–44 In many Middle Eastern Arab countries, 
athleticism is more linked to maleness, and vigorous 
activity and sports are inconsistent with femininity.

The major insight of the present study about sleep 
quality was that the majority of the study population had 
poor sleep quality (63.9%), while only 36.6% had good 
sleep quality. This result is consistent with those of another 
study conducted at Jazan University (2013), which found 
that 64.4% of students had poor sleep quality and 35.6% 
had good sleep quality.12

The current study provides evidence of a high preva-
lence of psychological stress amongst students (53.4%). 
The prevalence of stress in this study is comparable to that 

Table 3 Factors Associated with Sleep Quality Among Study 
Participants

Factors Good 

PSQI ≦ 5

Poor 

PSQI > 5

p-value*

Physical 

Activity

Active 72(43.9) 92(56.1) 0.009

Inactive 87(31.5) 189(68.5)

Physical 

Activity Level

High 17(56.7) 13(43.3) 0.009

Moderate 55(41.0) 79(59.0)

Inactive 87(31.5) 189(68.5)

Stress Normal 71(34.6) 134(65.4) 0.540

Stressed 159(37.4) 281(62.6)

Stress Level Normal 71(34.6) 134(65.4) 0.477

Mild 26(45.6) 31(54.4)

Moderate 26(32.9) 53(67.1)

Severe 28(38.9) 44(61.1)

Extremely Severe 8(29.6) 19(70.4)

Caffeine Intake Yes 130(37.0) 221(63.0) 0.435

No 29(32.6) 60(67.4)

How Often? Once a Week 29(29.6) 69(70.4)

More than once 

a Week

51(38.3) 82(61.7)

Daily 54(38.0) 88(62.0)

Not at All 23(38.3) 37(61.7)

Smoking Yes 12(27.3) 32(72.7) 0.197

No 147(37.1) 249(62.9)

Note: *Based on Chi-square test. 
Abbreviation: PSQI, Pittsburgh Sleep Quality Index.

Table 4 Sleep Quality According to Different Physical Activity Levels Among Study Participants

PSQI Component Physically Inactive Moderately Active Highly Active p-value*

Mean SD Mean SD Mean SD

Sleep Efficiency 1.2 0.9 1.0 0.9 1.1 0.8 0.552
Sleep Onset 1.8 0.9 1.6 0.9 1.6 0.8 0.064

Sleep Duration 1.6 1.2 1.5 1.1 1.1 1.0 0.040#

Sleep Disturbance 1.2 0.6 1.1 0.6 1.1 0.7 0.160
Sleep Assistance with Medication 0.4 0.8 0.4 0.9 0.2 0.6 0.326

Daytime Dysfunctions 1.1 0.8 0.9 0.8 0.6 0.7 0.001

Global PSQI 7.1 2.8 6.4 2.9 5.1 2.6 0.011

Notes: *Based on One-way ANOVA; #Based on Kruskal Wallis Test. 
Abbreviation: PSQI, Pittsburgh Sleep Quality Index.
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observed in other countries such as Pakistan45 (60%) and 
Thailand46 (57%), but less than that in Jordan47 (70%) and 
higher than what was reported in Ethiopia48 (40%). In this 
study, the proportion of students with good sleep quality 
and adequate physical exercise was 43.9%, which can be 
compared with those reporting a lack of participation in 
physical exercise (31.5%). Few studies have been con-
ducted to assess the association between sleep quality 
and exercise participation. Our results revealed that being 
physically active is significantly associated with good 
sleep quality, which is consistent with a study conducted 
in Taiwan.49

A meta-analysis of randomized trials assessing the 
change in sleep quality among middle-aged and older 
adults due to an exercise programme intervention sug-
gested that physical activity could become an alternative 
non-pharmacological therapy for those who are complain-
ing of sleep problems due to its moderately positive effect 
on total sleep duration, slow-wave sleep, and sleep onset 
latency.50 In addition, physical exercise, especially acute 
exercise, has been found to decrease the duration of rapid 
eye movement sleep; another study supported the positive 
effect exercise on the efficiency of sleep, wake time after 
the onset of sleep, and stage one sleep.51

Several limitations of the present study should be 
taken into consideration. First, the study is based on 
observational data derived from a sectional study design, 
which may not permit us to reach a conclusion on the 

direction of the association between physical activity and 
sleep quality, so the results should be interpreted carefully. 
Second, exercise participation assessments were gathered 
through a one-time, self-administered questionnaire. 
Third, since exercise behaviour might vary by time in 
the school year (eg, before or after examinations or at 
the beginning or end of the semester), there may have 
been measurement error in exercise assessment. Further, 
we conducted our research based on student reporting 
rather than other more objective methods like clinical 
examinations. Finally, we investigated the relationship 
between physical activity and sleep quality at only one 
Saudi university due to the difficulty in securing permis-
sion from other universities. We recommend that this 
relationship be further examined among different Saudi 
universities.

Conclusions
This study highlighted that the majority of Jazan 
University students had poor sleep quality and were phy-
sically inactive. University students who exercised regu-
larly reported having better sleep quality than those who 
exercised less. The results of this study could be useful to 
health planners and policymakers interested in developing 
evidence-based prevention and therapeutic strategies for 
students who are physically inactive and have poor sleep 
quality. Controlled experimental studies are needed to 
verify the causal relationships among these factors.

Table 5 Regression Analysis of the Predictors of Good Sleep Quality

Factors Logistic Model*

Univariate Multivariate

p-value OR 95% CI p-value OR 95% CI

Lower Upper Lower Upper

Physically Active 
(Ref: Physically Inactive)

0.009 1.70 1.14 2.54 0.008 1.72 1.15 2.56

Stressed 
(Ref: Not stressed)

0.540 1.13 0.77 1.67 0.449 1.17 0.79 1.73

Linear Regression Model#

Standardized Coefficients t p-value 95% CI F p-value

β SE Lower Upper

(Constant) 7.04 0.285 24.70 <0.001 6.48 7.60 6.92 0.001
Days Physical −.167 0.025 −3.53 <0.001 −.137 −.039

DASS Scores 0.049 0.013 1.03 0.304 −.012 0.038

Notes: *Outcome variable, (Poor/Good Sleep quality); #Outcome variable, Global Pittsburgh Sleep Quality Index (PSQI).
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