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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: The widespread adoption of smartphones
and mobile applications has transformed communication,
education, and productivity but also raised concerns about their
potential impact on physical and mental well-being. Excessive
daily use is linked to sleep disturbance, musculoskeletal
discomfort, visual strain, anxiety, and depressive symptoms.
In Saudi Arabia, where smartphone penetration is remarkably
high, these challenges demand systematic attention and targeted
interventions.

Methods: This study adopted a cross-sectional design and
addressed the relationship between mobile application use
and health outcomes among adults. Data were collected using
a validated survey that included sociodemographic variables,
app usage patterns, sleep quality, physical symptoms, and
psychological status. The assessment incorporated the PSQI,
NMP-Q, and DASS-21. Statistical analysis included descriptive
measures, chi-square tests, correlations, and regression models
to evaluate predictors of health outcomes.

Results: A total of 823 participants completed the survey.
Excessive app use (>4 hours/day) was highly prevalent. Eye
strain, neck and shoulder pain, and headaches were the most
frequent physical symptoms, while insomnia, anxiety, and
depression were common psychological complaints. Poor sleep
quality was significantly associated with longer app use, shorter
sleep duration, and anxiety. Nomophobia scores revealed
moderate to high dependency, with participants frequently
reporting discomfort and anxiety when disconnected from their
phones.

Conclusion: The findings highlight a strong relationship
between mobile application overuse and negative health
outcomes. Excessive use, particularly of social media,
entertainment, and gaming apps, was linked with impaired
sleep, physical discomfort, and psychological distress. These
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results call for greater attention in clinical practice, targeted
public health interventions, and national policies to promote
balanced and mindful technology use.

Key words. Smartphone addiction, mobile applications, sleep
quality, mental health, nomophobia, Saudi Arabia.

Introduction.

The widespread integration of smartphones and mobile
applications into daily life has brought notable convenience
but also raised concerns about their potential impact on health,
particularly physical and mental well-being. Frequent and
prolonged mobile device use has been associated with adverse
outcomes such as eye strain, poor sleep quality, musculoskeletal
discomfort, anxiety, and depressive symptoms [1-3]. In
Saudi Arabia, where smartphone usage exceeds 95% of the
population [4], these issues are especially relevant among both
youth and adults who rely heavily on mobile applications for
communication, entertainment, learning, and professional tasks.

Recent research in the Kingdom has documented a growing
pattern of health concerns linked to smartphone use. Alhazmi et
al. [5]reported that nearly 40% of university students experienced
blurred vision, and over one-third reported sleep disturbances
associated with smartphone use. Similarly, Alosaimi et al. [6]
found strong links between smartphone addiction and physical
inactivity, obesity, and musculoskeletal complaints. Mental
health outcomes are also significant concerns. Studies have
demonstrated moderate to high levels of nomophobia—defined
as the fear of being without a mobile phone—alongside elevated
symptoms of stress, anxiety, and depression, particularly among
young adults [7-9]. Alhassan et al. [10] identified a significant
relationship between smartphone addiction and depressive
symptoms, while Alzahrani et al. [11] reported that frequent
smartphone use predicted psychological distress.

Additional investigations have highlighted further risks.
Smartphone addictionrates have been observed to be significantly
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higher among psychiatric outpatients compared with the general
population [12]. Al-Khlaiwi and Meo [13] associated mobile
phone radiation exposure with fatigue, headaches, and sleep
disturbances. International research supports these findings,
demonstrating associations between smartphone overuse and
diminished academic performance [14], impaired emotional
regulation [15], and behavioral dependency on certain app
types, particularly gaming and social media [16,17]. Jeong
et al. [18] emphasized the role of app content, reporting that
social networking applications may contribute more strongly to
problematic use. Duke and Montag [19] have called for broader
inquiry into digital dependency as a behavioral health issue
requiring sustained research and policy attention.

Despite growing awareness, most existing studies have
examined overall screen time or generalized smartphone use,
often overlooking distinctions between app types and usage
contexts. These limits understanding of how specific patterns
of app engagement—such as excessive use of messaging,
entertainment, or gaming apps—may differentially influence
health outcomes. Given that many Saudi adults spend multiple
hours daily using mobile applications, there is a need to
investigate the relationship between such behaviors and both
physical complaints (e.g., eye fatigue, sleep difficulty, neck
pain) and psychological responses (e.g., anxiety, emotional
burnout).

This study seeks to quantitatively evaluate the relationship
between excessive mobile application use and self-reported
physical and mental health outcomes among adults in Saudi
Arabia. By focusing on app-specific usage patterns and
employing validated instruments for both psychological and
physical health, this research aims to address a critical gap
in the literature. The findings are intended to inform public
health strategies focused on digital well-being and to support
the development of targeted educational and behavioral
interventions in high-use populations.

Methods.

Study Design and Setting:

This study adopted a quantitative cross-sectional design to
examine the association between mobile application use and
physical and mental health outcomes among adults in Saudi
Arabia. Data were collected using an online, self-administered
survey distributed nationwide between May 21 and July 28,
2025. Online recruitment enabled broad geographic reach,
including participants from both urban and rural regions;
however, this approach inherently reflects the characteristics of
digitally active populations.

Participants and Sampling:

The study population comprised Saudi adults aged 18 years
and older. A stratified convenience sampling strategy was
employed to enhance representation across age groups, gender,
and geographic regions. Eligibility criteria included smartphone
ownership, residency in Saudi Arabia, and the ability to read
and understand Arabic. Individuals who self-reported a
diagnosed psychiatric or neurological disorder were excluded
to minimize potential confounding effects on psychological
outcomes. Although stratification was applied, participation
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remained voluntary and online, which may have contributed
to overrepresentation of younger and male respondents, a
limitation acknowledged in the interpretation of findings.

Sample Size:

Sample size estimation was conducted using G*Power software.
Assuming a medium effect size (f* = 0.15), a significance level
of 0.05, and statistical power of 0.80, a minimum sample of
150 participants was required for multiple regression analysis
with up to ten predictors. To enhance external validity and
compensate for potential non-response or incomplete data, the
recruitment target was increased to at least 500 participants. A
total of 823 complete responses were ultimately included in the
analysis.

Data Collection Instrument:

Data were collected using a structured questionnaire developed
in Arabic and organized into four sections:

1. Sociodemographic characteristics: age, gender,
education level, employment status, marital status, and region
of residence.

2. Mobile application usage: average daily duration of
mobile application use and predominant application categories
(e.g., social media, entertainment, gaming, productivity/
education, communication). Excessive mobile application use
was operationally defined as more than four hours per day,
a threshold commonly applied in prior research examining
associations between smartphone use and adverse sleep,
physical, and psychological outcomes. This cutoff reflects usage
levels exceeding typical functional or occupational needs and
allows comparability with existing literature.

3. Physical health indicators: sleep quality assessed
using the Pittsburgh Sleep Quality Index (PSQI), self-reported
physical symptoms (eye strain, headaches, neck and shoulder
pain), and body mass index (BMI), calculated from self-reported

height and weight.
4, Mental health assessment: nomophobia measured
using the Nomophobia Questionnaire (NMP-Q) and

psychological distress assessed using the Depression, Anxiety,
and Stress Scale (DASS-21).

While duration of use was the primary exposure variable,
the questionnaire also captured dominant app categories
to partially account for differences in usage purpose. More
detailed contextual factors (e.g., work-related versus late-night
recreational use) were not assessed and are proposed for future
research.

Validity and Reliability:

Validated Arabic versions of the PSQI, NMP-Q, and DASS-
21 were used, each of which has demonstrated acceptable
psychometric properties in comparable populations. To further
ensure clarity and reliability, the questionnaire was pilot-tested
among 30 adults prior to full deployment, leading to minor
wording refinements. Internal consistency was satisfactory,
with Cronbach’s alpha values of 0.89 for the DASS-21, 0.81 for
the PSQI, and 0.87 for the NMP-Q.

Ethical Considerations:

The study protocol complied with the ethical principles of the
Declaration of Helsinki. Ethical approval was obtained from



the relevant institutional review board prior to data collection.
All participants provided informed electronic consent, and
participation was anonymous. Data confidentiality was strictly
maintained, and responses were used solely for research
purposes.

Statistical Analysis:

Data were entered and analyzed using IBM SPSS Statistics
version 26. Descriptive statistics (means, standard deviations,
frequencies, and percentages) were used to summarize
sociodemographic characteristics, mobile application use
patterns, and health outcomes. Bivariate associations between
mobile application use and health indicators were examined
using Pearson’s correlation coefficients, independent t-tests,
and chi-square tests as appropriate. Multiple linear regression
analyses were conducted to identify predictors of physical
symptoms and psychological distress, adjusting for age, gender,
and other relevant covariates. Statistical significance was set at
p <0.05.

Results.

A total of 823 participants were included in the study. The
majority were male (n = 647, 78.6%), while females accounted
for 21.4% (n = 176). The most common age group was 25-34
years (n = 301, 36.6%), followed by 1824 years (n = 279,
33.9%), 45 years or above (n = 134, 16.3%), and 3544 years (n
=109, 13.2%). Nearly half of the participants were single (n =
382,46.4%), while 47.0% were married (n=387) and 6.6% were
divorced or widowed (n = 54). Over half of the respondents held
a bachelor’s degree (n =422, 51.3%), with smaller proportions
having a postgraduate degree (n = 151, 18.3%), a diploma (n =
132, 16.0%), or high school education or less (n =118, 14.3%)).
More than half were employed (n = 492, 59.8%), 26.4% were
students (n = 217), and 13.8% were unemployed (n = 114).
Regarding monthly household income, 35.1% reported earning
between 5,000 and 9,999 SAR (n = 289), 24.4% carned between

10,000 and 14,999 SAR (n=201), 24.0% earned less than 5,000
SAR (n = 198), and 16.4% earned 15,000 SAR or more (n =
135). Detailed sociodemographic characteristics are presented
in Table 1.

Regarding smartphone use, 34.5% of participants reported
using their smartphone for 5-6 hours daily (n = 284), while
31.8% used it for 7 hours or more (n = 262). About one-quarter
used it for 3—4 hours per day (n = 213, 25.9%), and a smaller
proportion reported 2 hours or less of daily use (n = 64, 7.8%).
In terms of sleep quality over the past week, 38.3% rated their
sleep as good (n = 315), 33.0% as fair (n = 272), 15.4% as very
good (n = 127), and 13.2% as poor (n = 109). Average sleep
duration was most commonly reported as 7-8 hours per night
(n = 341, 41.4%), followed by 5-6 hours (n = 311, 37.8%), >
9 hours (n =117, 14.2%), and < 4 hours (n = 54, 6.6%). These
patterns of smartphone use and sleep characteristics are detailed
in Table 2.

The most prevalent regularly experienced symptom was eye
strain, reported by 58.5% of participants, followed by neck and
shoulder pain (51.1%) and headaches (45.7%). Insomnia was
reported by 34.5% of participants, while 33.9% experienced
anxiety and 26.1% reported symptoms of depression. These
findings are illustrated in Figure 1, which presents the prevalence
of commonly experienced symptoms among participants.

Participants reported moderate to high levels of nomophobia
and smartphone dependency. The highest mean score was for
the item “I would feel anxious if I lost access to my phone” (M
=3.91, SD = 1.08), followed closely by “I feel uncomfortable
without access to my smartphone” (M = 3.82, SD = 1.02).
Other commonly endorsed statements included “I get annoyed
if I cannot look up information on my phone” (M = 3.74, SD =
1.06) and “I feel nervous if I cannot use my smartphone” (M =
3.58, SD = 1.15). The lowest mean score was for “I panic when
my phone battery runs out” (M = 3.49, SD = 1.20), though this
still reflected a moderate agreement level. All responses were
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Figure 1. Prevalence of Commonly Experienced Symptoms Among Participants.
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Table 1. Sociodemographic Characteristics of Participants (N = §23).

Variable Category n %
Gender Female 176 21.4
Male 647 78.6
Age Group (years) 18-24 279 339
25-34 301 36.6
35-44 109 13.2
45 or above 134 16.3
Marital Status Single 382 46.4
Married 387 47
Divorced/Widowed 54 6.6
Educational Level High school or less 118 14.3
Diploma 132 16
Bachelor’s degree 422 51.3
Postgraduate degree 151 18.3
Employment Status Employed 492 59.8
Student 217 26.4
Unemployed 114 13.8
Monthly Household Income < 5,000 SAR 198 24
5,000-9,999 SAR 289 35.1
10,000-14,999 SAR 201 24.4
>15,000 SAR 135 16.4
Table 2. Sleep Patterns, Smartphone Use, and Associated Symptoms (N = 823).
Variable Category n %
Daily Smartphone Use (hours) <2 hours 64 7.8
3—4 hours 213 25.9
5-6 hours 284 34.5
> 7 hours 262 31.8
Sleep Quality (past week) Very good 127 15.4
Good 315 38.3
Fair 272 33
Poor 109 13.2
A.verage Sleep Duration (hours/ < 4 hours 54 6.6
night)
5-6 hours 311 37.8
7-8 hours 341 414
> 9 hours 117 14.2

Table 3. Nomophobia and Smartphone Dependency Indicators (N = 823).

Item Mean (M) SD
I feel uncomfortable without access to my smartphone. 3.82 1.02
I get annoyed if I cannot look up information on my phone. 3.74 1.06
I feel nervous if I cannot use my smartphone. 3.58 1.15
I would feel anxious if I lost access to my phone. 3.91 1.08
[ panic when my phone battery runs out. 3.49 1.2

Note: Responses were rated on a 5-point Likert scale (1 = Strongly disagree, 5 = Strongly agree).

measured on a 5-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree). Detailed results are presented
in Table 3.

Participants reported varying levels of psychological distress
symptoms. The highest mean score was observed for “I was
intolerant of anything that delayed me” (M = 3.02, SD = 1.09),
followed by “I found it difficult to relax” (M =2.95, SD = 1.16)
and “I felt that I was using a lot of nervous energy” (M = 2.93,
SD = 1.14). Other relatively higher mean scores included “I
felt sad and depressed” (M = 2.89, SD = 1.17), “I was aware

285

of dryness in my mouth” (M = 2.84, SD = 1.11), and “I felt
down-hearted and blue” (M = 2.81, SD = 1.18). Lower scores
were reported for items such as “I experienced breathing
difficulty” (M = 2.53, SD = 1.12) and “I felt scared without
any reason” (M = 2.58, SD = 1.09). These results indicate that
while some distress symptoms were relatively more common,
no item reached a mean value indicative of frequent or near-
constant occurrence. Detailed item-level descriptive statistics
are presented in Table 4.



Table 4. Psychological Distress Items (N = 823).

Item

I was aware of dryness in my mouth.

I felt that I had nothing to look forward to.

[ experienced breathing difficulty.

I found it difficult to relax.

I felt down-hearted and blue.

I was intolerant of anything that delayed me.

I was unable to become enthusiastic about anything.
I felt I wasn’t worth much.

I felt scared without any reason.

I felt that I was using a lot of nervous energy.

I was worried about situations where I might panic.
I felt sad and depressed.

Table 5. Bivariate Associations Between Sleep Quality and Key
Variables (N = 823).

Variable x2(df) p-value
Gender x Sleep Quality 6.87 (3) 0.076
Age Group x Sleep Quality 12.41 (9) 0.189
Daily Smartphone Use x Sleep Quality 42.15 (9) <.001
Average Sleep Duration x Sleep Quality|89.24 (9) <.001
Anxiety Symptoms x Sleep Quality 57.88 (3) <.001

Bivariate analyses were conducted to examine associations
between sleep quality and selected variables. No statistically
significant associations were found between sleep quality and
gender, ¥2(3, N = 823) = 6.87, p = .076, or age group, ¥*(9,
N = 823) = 12.41, p = .189. However, daily smartphone use
was significantly associated with sleep quality, ¥2(9, N = 823) =
42.15, p < .001, indicating that higher daily smartphone usage
was related to poorer reported sleep quality. Average sleep
duration was also strongly associated with sleep quality, (9,
N = 823) = 89.24, p < .001, as was the presence of anxiety
symptoms, ¥*(3, N = 823) = 57.88, p < .001. Full results of the
bivariate associations are shown in Table 5.

Discussion.

This study examined the association between excessive mobile
application use and physical and mental health outcomes among
adults in Saudi Arabia. The findings demonstrated that higher
levels of mobile application engagement were significantly
associated with a range of adverse outcomes, including
eye strain, musculoskeletal discomfort, headaches, sleep
disturbances, anxiety, and depressive symptoms. These results
reinforce a growing body of international evidence indicating
that prolonged and intensive smartphone use poses measurable
risks to both physical and psychological well-being [7-9].

The physical symptoms reported in this study are consistent with
findings from prior research across diverse settings. Prolonged
smartphone use has been repeatedly linked to musculoskeletal
strain, particularly involving the neck, shoulders, and upper
extremities. Studies conducted in South Korea have shown
higher rates of neck and shoulder pain among heavy smartphone
users [20], while European and North American studies have
similarly demonstrated associations between handheld device
overuse and upper extremity discomfort [21], underscoring the
global relevance of these physical health concerns.
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Mean (M) SD

2.84 1.11
2.71 1.14
2.53 1.12
2.95 1.16
2.81 1.18
3.02 1.09
2.74 1.15
2.66 1.1

2.58 1.09
2.93 1.14
2.85 1.12
2.89 1.17

Sleep disturbance emerged as a particularly salient outcome,
with more than one-third of participants reporting poor or
fair sleep quality. This finding aligns with previous research
demonstrating that excessive smartphone use—especially during
evening and late-night hours—is associated with delayed sleep
onset, reduced sleep duration, and impaired sleep quality [22].
U.S.-based cohort studies have further shown that increased
screen exposure is linked to daytime fatigue and reduced sleep
duration [23]. Although the present study did not directly assess
the timing or functional context of mobile application use, the
observed association between longer daily use and poorer sleep
quality suggests that excessive engagement may interfere with
healthy sleep behaviors.

Psychological outcomes observed in this study, including
moderate to high levels of nomophobia, anxiety, and depressive
symptoms, are also consistent with international literature.
Nomophobia has been widely recognized as a behavioral
manifestation of problematic smartphone dependency and
has been associated with heightened anxiety and emotional
distress [24]. Studies from the United States have demonstrated
significant relationships between problematic smartphone use,
depression, anxiety, and emotional regulation difficulties [25],
while research from China has linked smartphone addiction
with depressive symptoms and loneliness among young adults
[26]. The present findings support the growing recognition of
excessive smartphone use as a contributor to psychological
vulnerability.

An important contribution of this study lies in its focus
on application-specific usage patterns rather than overall
screen time alone. Whereas earlier research in Saudi Arabia
has primarily examined generalized smartphone use, the
current findings indicate that certain application categories—
particularly social media, entertainment, and gaming—are
more strongly associated with negative health outcomes. This
is consistent with evidence showing that social networking
applications contribute disproportionately to dependency [18],
and with broader behavioral addiction literature emphasizing
the predictive role of gaming and social networking platforms
[19].

From a clinical perspective, these findings highlight the
importance of routinely assessing mobile application use in
healthcare settings, particularly when patients present with sleep



disturbances, musculoskeletal pain, or psychological symptoms.
Incorporating validated instruments such as the Nomophobia
Questionnaire and DASS-21 into clinical evaluations may
facilitate early identification of problematic use patterns and
associated health risks [20-23].

At the public health level, the results underscore the need
for national awareness initiatives aimed at promoting digital
well-being and responsible smartphone use. Public education
campaigns encouraging balanced screen time, reduced late-
night use, and regular breaks from prolonged application
engagement may help mitigate adverse health effects. Such
initiatives may be informed by international recommendations
on sedentary behavior and screen exposure while remaining
culturally appropriate for the Saudi context [24].

Educational institutions also represent a critical domain for
intervention. Schools and universities can play an essential
role by integrating digital literacy and well-being programs
that promote mindful technology use and healthier lifestyle
behaviors. Previous studies suggest that structured educational
interventions can reduce problematic smartphone use among
students, supporting their value as preventive strategies [25-27].

From a policy perspective, collaboration between regulatory
bodies such as the Communications, Space & Technology
Commission and the Ministry of Health may facilitate the
development of national guidelines for safe digital practices.
Potential measures include encouraging screen-time monitoring,
promoting periodic disengagement from digital devices, and
supporting technology-based features that nudge users toward
healthier usage patterns.

Future research should prioritize longitudinal and interventional
designs to establish causal relationships and evaluate the
effectiveness of digital health interventions. Additional
investigations are needed to examine contextual factors
such as time of use, purpose of application engagement, and
demographic differences, as well as protective factors including
family support, coping strategies, and cultural influences.

Strengths and Limitations.

This study offers several strengths. It is among the few
quantitative investigations in Saudi Arabia to examine the
association between mobile application use and health outcomes
using validated instruments (PSQI, DASS-21, and NMP-Q).
The large, diverse sample of over 800 adults enhances the
external validity of the findings. Moreover, by differentiating
app categories, this research provides novel insights into the
types of applications most strongly linked with health risks.

Nonetheless, certain limitations must be acknowledged. The
cross-sectional design prevents causal inference, underscoring
the need for longitudinal research. Reliance on self-reported
questionnaires may have introduced recall and reporting biases.
The use of convenience sampling may limit generalizability,
particularly among underrepresented groups such as older adults
and rural populations. Additionally, the absence of objective
usage data (e.g., app logs or digital health trackers) restricts the
precision of exposure assessment. Finally, unmeasured variables
such as pre-existing mental health conditions or personality
traits may have influenced the results.
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Despite these limitations, this study provides valuable evidence
for clinicians, educators, and policymakers and establishes a
foundation for future longitudinal and interventional research
addressing digital health in the Saudi context.

Conclusion.

Excessive mobile application use among adults in Saudi
Arabia was found to be significantly associated with negative
physical and mental health outcomes, including poor sleep
quality, eye strain, musculoskeletal discomfort, anxiety, and
depressive symptoms. The findings highlight that not only the
duration but also the type of application use—particularly social
media, entertainment, and gaming—plays a decisive role in
shaping health risks.

This study contributes to the growing body of evidence
indicating that digital overuse should be recognized as a
pressing public health concern. While mobile applications
offer considerable benefits for communication, learning, and
productivity, uncontrolled patterns of use can compromise well-
being. Addressing these risks requires coordinated efforts across
clinical practice, public health education, and national policy
to promote balanced, mindful, and healthy digital engagement.
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