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Abstract

Background: Smartphones are not just used for 
phone calls and text messaging, but also provide 
internet access to multimedia through social net-
works, videogames and Global Positioning System 
navigation.

Objectives: To assess extent of mobile phone use, 
and its possible impact on patterns of sleep quality 
disturbance among the general population.

Methods: A cross-sectional study was conducted 
among a sample of the general adult population 
aged >18 years, recruited from large malls in Abha 
City, Aseer Region, Saudi Arabia between January 
to December, 2020. Two data collection tools were 
employed in this study, i.e., the Smartphone Addic-
tion Scale (SAS) to assess smartphone addiction 
and the Pittsburgh Sleep Quality Index (PSQI) to 
measure the quality and patterns of sleep. 

Results: The study included 475 participants. 
Their age ranged between 18 and 60 years with 
a mean±SD of 28.1±8.4 years. Males represented 
51.2% of them. The majority (83.8%) reported using 

a smartphone mainly in social media (48.8%) and 
considered themselves smartphone addicts. The 
overall smartphone addiction scale score ranged 
between 37 and 161 (out of 165) with a mean±SD 
of 100.2±21.4. Highest scores were reported 
among those using smartphone for playing games 
(p=0.003). There was a significant negative correla-
tion between participants’ age and their smartphone 
addiction scale scores (r= -0.112, p=0.015). Overall, 
poor sleep quality, based on PSQI was observed 
among 93.7% of participants. Smartphone addic-
tion scale score was significantly associated with 
subjective sleep quality (p<0.001), sleep latency 
(p<0.001), sleep duration (p=0.001), habitual sleep 
efficiency (p=0.029), daytime sleep dysfunction 
(p<0.001) and overall sleep quality (p=0.001). 

Conclusion: Smartphone addiction is an evident 
problem among our population, particularly young-
er people. Smartphone addiction is associated with 
long sleep latency, shorter sleep duration, lower 
sleep efficiency, higher daytime sleep dysfunction 
and overall poor sleep quality. 
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Introduction

Under the extensive technological revolution, mobile 
phone (MP) usage has rapidly increased[1]. Nowadays, 
smartphones are not just used for phone-calls and text-
messaging, but it goes beyond that. They provide internet 
access to multimedia through social networks, video games 
and Global Positioning System (GPS) navigation[2]  MPs 
are now utilized globally as one of the chief information 
and communication technologies (ICTs)[1].

Despite the benefits, there are many adverse effects 
of smartphone irrational usage. MP can lead also to 
dependency problems;[3] characterized by excessive and 
continuous performing of an activity despite its negative 
outcomes. This includes mental stress, feeling of being 
captivated, role conflicts, and obligatory feelings to respond 
to all notifications, calls, and messages. Nomo-phobia is a 
fear of not having the MP around. Saudi Arabia is ranked 
the first of all countries of the Gulf Cooperation Council 
regarding the proportion of MP users [4].

Furthermore, sleep is crucial for preserving a person’s 
physical and mental health. Smartphone usage might lead 
to sleep disturbance [5], which may affect the concentration 
level and academic performance[6]. However, little 
research has been done to determine the pattern of MP 
usage, and the relationship between usage and sleep 
quality[7]  However, the real scale of this problem is largely 
unknown and no recent study related to this problem has 
been published in our area.

The present study aimed to assess extent of mobile 
use, and its possible impact on patterns of sleep quality 
disturbance among the general population.

Methodology

A cross-sectional study was conducted in Abha City, Aseer 
Region, Saudi Arabia that included adults aged > 18 years. 
The minimum sample size for this study was decided 
according to Swinscow and Cohen, [8] to be 385, (with 
z-value = 1.96; estimated prevalence in the population = 
50%, and a precision level of 0.05).

Following a convenience sampling technique during the 
period from January to December 2020, the researchers 
interviewed 475 participants from community places, such 
as malls, in Abha City, Aseer Region, Saudi Arabia. 

All respondents were exposed to the study questionnaire 
that was designed by the researchers. It comprised two 
data collection tools, as follows:

• Smartphone Addiction Scale (SAS) [9]. 
It is a 33-item self-report measure explaining the behaviors 
associated with smartphone use. It is arranged into six 
subscales: “Daily-Life Disturbance, Positive Anticipation, 
Withdrawal, Cyberspace-Oriented Relationship, Overuse, 
and Tolerance”. The measure utilizes a five-point Likert 
scale response format ranging from “1” (strongly disagree) 

to “5” (strongly agree), with a maximum total score of 
165. It has high internal consistency (Cronbach’s alpha = 
0.97).

• The Pittsburgh Sleep Quality Index (PSQI): 
It is an effective instrument used to measure the quality 
and patterns of sleep in adults. It differentiates “poor” 
from “good” sleep quality by measuring seven areas 
(components): subjective sleep quality, sleep latency, sleep 
duration, habitual sleep efficiency, sleep disturbances, use 
of sleeping medications, and daytime dysfunction over the 
last month. It is a self-report questionnaire that assesses 
sleep quality over a 1-month time interval. The measure 
consists of 19 individual items, creating 7 components 
that produce one global score, and takes 5–10 minutes 
to complete. Developed by researchers at the University 
of Pittsburgh, the PSQI is intended to be a standardized 
sleep questionnaire for clinicians and researchers to use 
with ease and is used for multiple populations. A total score 
of “5” or greater is indicative of poor sleep quality [10].

Collected data were checked for completeness and were 
stored in a personal computer, edited, coded and entered 
using the Statistical Package for Social Sciences (IBM, 
SPSS version 26). Analyzed data were described as 
Mean±SD for quantitative variables and frequency and 
percentages for qualitative variables [11]. Student t-test 
was used to compare means of two different groups while 
one-way analysis of variance test (ANOVA) was adopted to 
compare means between more than two groups. P-values 
less than 0.05 were considered as statistically significant.

The researchers fulfilled all the required official and 
ethical approvals. Before interviewing, informed consent 
was obtained from all participants. All participants had the 
right not to participate in the study or to withdraw from 
the study prior to completion. The researchers explained 
the purpose of the study to all respondents. Confidentiality 
and privacy were guaranteed for all participants. This study 
was carried out at the full expense of the researcher.  

Results

The study included 475 participants, whose ages ranged 
between 18 and 60 years with an arithmetic mean of 
28.1 and standard deviation (SD) of ±8.4 years. Males 
represented 51.2%, 78.8% were university graduated and 
44.6% were employees, as shown in Table 1.

Figure 1 shows that 83.8% of participants reported using 
smartphone mainly in social media, while 11.4% used it 
for internet access. Almost half of the participants (48.8%) 
considered themselves smartphone addicts, while 35.6% 
were not sure about that, as shown in Figure 2.
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Table 1: Personal characteristics of participants (n=475)
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Table 2 summarizes the responses of participants regarding the 33 statements of the SAS. Most participants (66.7%) 
either strongly agreed or agreed that they are using smartphones longer than they had intended, always thinking 
that they should shorten their smartphone use time  (65.3%), that their life would be empty without their smartphone 
(63.6%), that their fully charged battery does not last for one whole day (61.9%), that they are preferring searching 
from their smartphone to asking other people (58.5%), and that they are checking social networking service sites, like 
Twitter or Instagram, right after waking up (58.3%). The overall score ranged between 37 and 161 (out of 165) with a 
mean±SD of 100.2±21.4.
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Table 2: Responses of participants to Smartphone Addiction Scale statements
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Table 2 (continued): Responses of participants to Smartphone Addiction Scale statements
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Males had higher mean SAS score than females (102.05±21.48 versus 98.32±21.10), However, this difference was not 
significant (p=0.057). Those using smartphone in playing games expressed the highest SAS score compared to others 
(34.99±11.66, p=0.003). Job status and educational level were not significantly associated with SAS score, as shown 
in Table 3. There was a significant negative correlation between participants’ age and their SAS scores (r= -0.112, 
p=0.015), as shown in Figure 3.

Table 3: Factors associated with smartphone addiction among the participants

Figure 3: Correlation between participants’ age and total smartphone addiction scale score
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Figure 4 shows that 43.2% described their sleep quality as fairly good, whereas 23.2% and 16% described it as fairly bad 
and very bad, respectively. The overall, poor sleep quality, based on PSQI, was observed among 93.7% of participants, as 
shown in Figure.

Table 4: Sleep pattern among the participants in the past month
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Table 4 shows that 41.8% of participants stayed between 16 and 30 minutes in bed before falling asleep each night in 
the past month whereas 15.2% of them stayed more than one hour. Moreover, from Table 5, more than one-third of them 
(35.2%) cannot get to sleep within 30 minutes three times or more a week in the past month. Only 20.8% of participants 
slept more than 7 hours per night in the past month while 29.9% of them reported sleeping for less than five hours each 
night. Habitual sleep efficiency was less than 65% among 35.2%, while it was 85% or above among 30.5% of them. 

Table 5 shows that the commonest reported sleep troubles (three times or more in a week) during the past month, with 
the exception of sleep latency, were waking up in the middle of the night or early morning (30.5%), feeling too hot (17.3%), 
having to get up to use the bathroom (13.7%) and having pain (13.3%).

Table 6 shows that 5.1% reported using sleep medications three times or more a week to help in sleep in the past month. 
Having troubles staying awake while driving, eating meals or engaging in social activities in a frequency of three times or 
more a week were reported by 8.8% of participants in the last month. Additionally, 23.6% reported that three times or more 
a week, it has been a problem for them to keep up enthusiasm to get things done. 

Table 5: Frequency of sleep troubles during the past month among the participants

Table 6: History of using sleep medications to help in sleep and daytime sleep dysfunction among participants

Table 7 shows that the score of SAS was highest (108.70±20.90) among participants with subjective sleep quality of 
a score of 3 (very bad) and lowest (89.43±22.83) among those with subjective sleep quality score of zero (very good), 
p<0.001. Similarly, the score of SAS was highest (109.19±15.88) among participants with sleep latency of a score of 3 
(>60 minutes) and lowest (91.95±21.31) among those with sleep latency score of zero (<15 minutes), p<0.001. Regarding 
sleep duration, the score of SAS was highest (104.93±22.64) among participants with sleep duration of a score of 3 
(<5 hours) and lowest (95.52±19.76) among those with sleep duration score of 1 (6-7 hours), p=0.001. SAS score was 
highest (103.61±20.25) among participants with habitual sleep efficiency of a score of 3 (<65%) and lowest (96.54±22.46) 
among those with habitual sleep efficiency score of 0 (≥85%), p=0.029. SAS score was highest (106.68±19.68) among 
participants with daytime sleep dysfunction of a score of 2 (once or twice a week) and lowest (93.08±23.79) among those 
with daytime sleep dysfunction score of 0 (none), p<0.001. SAS score was significantly higher among participants with 
overall poor sleep quality compared to those with good sleep quality (101.04±21.03 versus 88.10±22.80), p=0.001.
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Table 7: Association between smartphone addiction and sleep quality among participants
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Discussion

In the present study, almost half of participants considered 
themselves smartphone addicts while more than a third of 
them were not sure about that. Furthermore, the mean±SD 
of smartphone addiction scale was 100.2±21.4 (out of a 
possible 165). These findings indicate a considerable rate 
of smartphone addiction among adult population in our 
community. Quite similar findings were observed in a study 
carried out among medical students in India using a short 
form of SAS where 44.7% were smartphone addicts[12]. 
In Jeddah, most medical students (73.4%) reported using  
their smartphones for more than 5 hours per day and the 
most frequently used applications were social media, 
similar to what has been reported in the present study [13]. 
In Turkey, Demirci et al. [2] used  the SAS-33 items, and 
reported that the mean score among university students 
was 75.68±22.46, which is lower than that reported in the 
current study. However, in South Korea, a mean score of 
110.02 has been reported among adolescents, [14]  which 
is higher than that observed in the current study. 

Worldwide, prevalence rates of smartphone addiction 
among the general populations ranged between 9.3% and 
48% [15-17]. Differences between various studies could 
be attributed to differences in adopted scales and/or study 
populations.

In the current survey, higher scores of SAS were observed 
among males, although not significantly different. Similar 
results have been reported in India among medical 
students [12] and in Turkey among university students [2].  
However, other studies carried out in Saudi Arabia,[13] 
Korea[18] and Turkey[5] reported that females were more 
smartphone addicts than males. Generally, differences 
between males and females regarding smartphone 
addiction varied from one culture to another according to 
the smartphone usage patterns or purpose [2] .  

Most participants in the present study (93.7%) had poor 
sleep quality. Lower rates were reported in other studies 
carried out in India,[12] Palestine[19] and Jeddah,[20] 
where approximately two-thirds of participants had poor 
sleep quality.

The current survey revealed an association between 
smartphone addiction from one side and subjective sleep 
quality, sleep latency, sleep duration, habitual sleep 
efficiency, daytime sleep dysfunction and overall sleep 
quality, on the other side. Similar findings have been 
reported by some other studies[12, 21].  In Saudi Arabia,  
smartphone addiction was associated with negative 
impacts, not only on sleep quality, but also on levels of 
energy, eating behaviors, body weight, exercise, and 
academic achievements[22]. 

In the USA, the longer average times spent on the 
smartphones through the time in bed was associated with 
lowering sleep efficiency, increased sleep onset latency 
and overall poor quality of sleep[23]. In Jeddah, Saudi 
Arabia, smartphone dependence score was associated 
with subjective sleep quality and sleep latency[13]. 

White  et al. also reported that excessive mobile phone 
use was associated with poor sleep quality[24]. Demirci 
et al. observed that smartphone addiction was positively 
correlated with subjective sleep quality, daytime 
dysfunction, sleep troubles, and overall PSQI global 
scores[2]. 

In Switzerland, smartphone usage was associated with 
later bedtimes, however, it was not associated with  sleep 
disturbance[25]. In Turkey, there were significant positive 
correlations between the SAS scores and subjective 
sleep quality, sleep disturbance, daytime dysfunction, and 
PSQI global  scores,[13] while in Taiwan, no association 
was found between smartphone usage and sleep 
duration[26].

In accordance with Christensen et al.,[23] prevalence of 
smartphone addiction was shown to decrease with age in 
the current study. Therefore, we can say that smartphone 
addiction is mainly a problem for the young population.

Our study has some limitations that should be addressed. 
The cross-sectional design of the study that explores 
associations and not causality between independent 
variables and the outcome variable is considered a 
limitation of the study.  Conduction of the study following 
convenience sampling in big malls could have played a 
role in confusion of participants during the assessment 
of smartphone use and sleep quality. Nevertheless, this 
study could have public health significance in evaluating 
this problem in a heterogeneous group of population, 
particularly among the young population in our region. 

In conclusion, smartphone addiction is an evident problem 
among our population, particularly younger ones. People 
who use smartphones mainly for playing games are more 
likely to suffer from its addiction. Smartphone addiction is 
associated with long sleep latency, shorter sleep duration, 
lower sleep efficiency, higher daytime sleep dysfunction 
and overall poor sleep quality. 

Based on findings of the current study, it is recommended 
to organize educational programs in public places to alert 
people, particularly younger ones regarding the harmful 
effects of prolonged use of smartphones. Mass media 
and social media should play more active roles in this 
regards. Further studies are needed to explore various 
psychological and physiological adverse outcomes of 
smartphone addiction.

POPULATION AND COMMUNIT Y HEALTH

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 19 ISSUE 3 MARCH 2021



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1092

POPULATION AND COMMUNIT Y HEALTH

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 19 ISSUE 3 MARCH 2021

References

1- Lopez-Fernandez O, Kuss DJ, Romo L, Morvan Y, 
Kern L, Graziani P, Rousseau A, Rumpf HJ, Bischof A, 
Gässler AK, Schimmenti A. Self-reported dependence on 
mobile phones in young adults: A European cross-cultural 
empirical survey. Journal of behavioral addictions. 2017 
Apr 19;6(2):168-77.
2- Demirci K, Akgönül M, Akpinar A. Relationship 
of smartphone use severity with sleep quality, 
depression, and anxiety in university students. Journal 
of Behavioral Addictions 2015;4(2):85–92. DOI: 
10.1556/2006.4.2015.010 3- Kuss D, Harkin L, Kanjo 
E, Billieux J. Problematic smartphone use: Investigating 
contemporary experiences using a convergent design. 
International journal of environmental research and public 
health. 2018 Jan 16;15(1):142.
4- Naeem Z. Health risks associated with mobile phones 
use. International journal of health sciences. 2014 
Oct;8(4),V-VI.
5- Sahin S, Ozdemir K, Unsal A, Temiz N. Evaluation of 
mobile phone addiction level and sleep quality in university 
students. Pakistan journal of medical sciences. 2013 
Jul;29(4):913-18.
6- Hysing M, Harvey AG, Linton SJ, Askeland KG, 
Sivertsen B. Sleep and academic performance in later 
adolescence: results from a large population-based study. 
Journal of sleep research. 2016 Jun;25(3):318-24.
7- Exelmans L, Van den Bulck J. Bedtime mobile phone 
use and sleep in adults. Social Science & Medicine. 2016 
Jan 1;148:93-101.
8- Swinscow WH, Cohen JM. Color vision. Ophthalmol 
Clin North Am. 2003; 16(2):179-203.
9- Kwon M, Lee JY, Won WY, Park JW, Min JA, Hahn C, 
Gu X, Choi JH, Kim DJ. Development and validation of a 
smartphone addiction scale (SAS). PloS one. 2013;8(2):
e56936.
10- Grandner MA, Kripke DF, Yoon IY, Youngstedt SD. 
Criterion validity of the Pittsburgh Sleep Quality Index: 
investigation in a non-clinical sample. Sleep and biological 
rhythms. 2006; 4(2):129-36.
11- IBM Corp. Released 2013. IBM SPSS Statistics for 
Windows, Version 26.0. Armonk, NY: IBM Corp.
12. Kumar VA,  Chandrasekaran V, Brahadeeswari H. 
Prevalence of smartphone addiction and its effects on 
sleep quality: A cross-sectional study among medical 
students. Ind Psychiatry J. 2019; 28(1): 82–85. doi: 
10.4103/ipj.ipj_56_19
13. Ibrahim NK, Baharoon BS, Banjar WF, Jar AA, Ashor 
RM, Aman AA, et al. Mobile phone addiction and its 
relationship to sleep quality and academic achievement 
of medical students at King Abdulaziz University, Jeddah, 
Saudi Arabia. J Res Health Sci. 2018; 18:e00420. 
14- Kwon M, Lee JY, Won WY, Park JW, Min JA, Hahn C, 
Gu X, Choi JH, Kim DJ. Development and validation of a 
smartphone addiction scale (SAS). PloS one. 2013;8(2):
e56936.
15- Yahyazadeh S, Fallahi-Khoshknab M, Norouzi K, 
Dalvandi A. The prevalence of smart phone addiction 
among students in medical sciences universities in Tehran 
2016. Advances in Nursing & Midwifery. 2017;26(94):1-0.

16- Halayem S, Nouira O, Bourgou S, Bouden A, Othman 
S, Halayem M. The mobile: a new addiction upon 
adolescents. La TunisieMédicale. 2010;88(8):593-6.
17- Aljomaa SS, Qudah MF, Albursan IS, Bakhiet SF, 
Abduljabbar AS. Smartphone addiction among university 
students in the light of some variables. Computers in 
Human Behavior. 2016
18. Lee KE, Kim S-H, Ha T-Y, Yoo YM, Han JJ, Jung JH. et 
al. Dependency on smartphone use and its association with 
anxiety in Korea. Public Health Rep. 2016; 131(3):411–9. 
19. Sweileh WM, Ali IA, Sawalha AF, Abu-Taha AS, Zyoud 
SH, Al-Jabi SW. Sleep habits and sleep problems among 
Palestinian students. Child Adolesc Psychiatry Ment 
Health. 2011;5(1):25–32. 
20. Ibrahim NK, Badawi FA, Mansouri YM, Ainousa AM, 
Jambi SK. Sleep Quality among Medical Students at 
King Abdulaziz University: A Cross-sectional Study. J 
Community Med Health Educ. 2017;7(561):2161–711.
21. Touitou Y, Touitou D, Reinberg A. Disruption of 
adolescents’ circadian clock: The vicious circle of media 
use, exposure to light at night, sleep loss and risk 
behaviors. J Physiol Paris. 2016;110:467–79. 
22- Alosaimi FD, Alyahya H, Alshahwan H, Al Mahyijari 
N, Shaik SA. Smartphone addiction among university 
students in Riyadh, Saudi Arabia. Saudi Medical Journal 
2016;37(6):675.
23. Christensen MA, Bettencourt L, Kaye L, Moturu 
ST, Nguyen KT, Olgin JE. et al. Direct Measurements 
of Smartphone Screen-Time: Relationships with 
Demographics and Sleep. PLoS One. 2016;11(11):
e0165331.
24. White AG, Buboltz W, Igou F. Mobile phone use and 
sleep quality and length in college students. IJHSS. 
2011;1(18):51–8. 
25. Lemola S, Perkinson-Gloor N, Brand S, Dewald-
Kaufmann JF, Grob A. Adolescents’ electronic media use 
at night, sleep disturbance, and depressive symptoms in 
the smartphone age. J Youth Adolesc. 2015;44(2):405–
18.
26. Yen CF, Ko CH, Yen JY, Cheng CP. The multidimensional 
correlates associated with short nocturnal sleep duration 
and subjective insomnia among Taiwanese adolescents. 
Sleep 2008; 31(11):1515–25.


