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Abstract

Background: The widespread use of smart devices, particularly among university students, has raised concerns about their
impact on sleep quality. Bedtime usage of smart devices is associated with sleep disruptions and poor sleep quality.

Objective: This study aimed to explore the behavioral and perceptua factors influencing university students' intention to stop
using smart devices at bedtime in Saudi Arabia.

Methods: A cross-sectional survey was conducted in June 2024 and distributed via social media platformsto university students
(aged =18 years). The questionnaire collected data on demographics, smart device usage habits, perceived negative effects on
sleep, and physical sleep disturbances. The Pittsburgh Sleep Quality Index was used to assess sleep quality. Path analysis was
performed to evaluate relationships between the outcome variables, intended to stop using smart device usage, and 3 latent
variables: sleep quality smartphone usage, sleep quality perceived negative effects, and sleep quality during the past month. Model
fit was assessed using chi-square, comparative fit index, and root mean square error of approximation.

Results: Of the 774 participants, 90.43% (700/774) reported using their smart devices every night and 72.48% (561/774) believed
bedtime device use negatively affected them the next morning. The most frequently reported next-morning symptomswere fatigue
or drowsiness (480/774, 62.01%). Common purposesfor bedtime device use were staying in touch with friends or family (432/774,
55.81%), entertainment (355/774, 45.86%), and filling up spare time (345/774, 44.57%). Overall, 58.26% (451/774) expressed
an intention to stop bedtime device use within the next 3 months. Path analysis demonstrated that frequent nightly use (path
coefficient=0.36) and after-lights-off usage (0.49) were positively associated with the intention to stop, whereas spending >3
hours on devices (—0.35) and engaging in multiple activities (—0.18) had negative associations. The strongest predictors of the
intention to stop were perceived negative effects on next-morning well-being (0.71) and difficulty breathing comfortably during
deep (0.64). Model fit was excellent (comparative fit index=0.845 and root mean sguare error of approximation=0.039).
Conclusions: Perceived negative effects on sleep quality and physical sleep disturbances are strong predictors of the intention
to stop using smart devices at bedtime among university studentsin Saudi Arabia. Interventionsaimed at improving sleep hygiene
should focus on raising awareness about theimpact of smart device use on well-being and addressing behaviors such aslate-night
usage and heavy screen time. Public health strategies should target both psychological and physiological aspects of bedtime smart
device use to improve sleep quality in this popul ation.

(IMIR Form Res 2025;9:e67223) doi: 10.2196/67223
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Introduction

In the digital age, smart devices such as smartphones, tablets,
and laptops have become integral parts of daily life, especially
among university students [1]. These devices offer constant
connectivity, enabling studentsto engage in academic activities,
communicate with peers, and access entertainment. In Saudi
Arabia, where more than 97% of the population uses
smartphones [2], smart devices have become an essential tool
for both learning and social interaction. On a global scale, the
number of smartphone mobile network subscriptions exceeded
7 billionin 2023 and is anticipated to exceed 7.7 billion by 2028

3.

University students, often facing academic pressures and
irregular schedules, are particularly vulnerable to the excessive
use of smart devices at bedtime [4-6]. They may engage in
multiple bedtime activities, such as social media browsing,
texting, gaming, or even frequent awakenings to check
notifications, which counteract the body’s natural inclination
to relax and fall aseep [7-9]. These behaviors are further
intensified by the immediate gratification of staying connected
and creating a cycle that sustains poor sleep practices [8-10].
In Saudi Arabia, smart devices often serve as a primary means
of students' communication, relaxation, and staying in touch
with friends and family [11], which further reinforcestheir use,
even during late-night hours[12].

The excessive use of these smart devices, particularly during
bedtime, raises concerns about their impact on students' sleep
quality [4], overall well-being [5], and academic performance
[6]. Late-night screen exposure can disrupt the body’scircadian
rhythm through both blue light emissions and hei ghtened mental
stimulation [13], often delaying sleep onset and reducing total
sleep duration [14-17]. Over time, these disruptions can lead to
chronic dleep debt, making students more prone to daytime
drowsiness, poor concentration [4,5], and lower academic
achievement [14,15]. Moreover, poor sleep quality can
contribute to the development of mental health issues such as
anxiety and depression [5], while these conditions can further
disrupt sleep patterns [16]. This mental stimulation can lead to
increased cognitive arousal and addiction, which is detrimental
toinitiating and maintaining sleep [7,8,17]. Thisaddiction does
not only affect the quantity of sleep but also its quality, leading
to aless restorative sleep experience [1,4,18].

Despite growing awareness of the potential harms of excessive
screen time, many students continue to use smart devices at
bedtime [13]. Understanding the factors that drive students to
continue or stop using these devices at bedtime is crucia for
addressing the sleep-related issues prevalent in this population
[19,20]. According to the Theory of Planned Behavior [21],
individuals' intentions to engage in or discontinue a behavior
are shaped by their attitudes toward the behavior, perceived
control over it, and social norms. In the context of smart device
use, it is likely that students’ perceptions of how device use
affects their deep and well-being, as well as their ingrained
habits, play akey role in their decision to reduce or stop using
smart devices at bedtime.
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This study aimsto examinethe factorsthat predict theintention
to stop using smart devices at bedtime among university students
in Saudi Arabia. Specificaly, it investigates the relationship
between 3 key domains: (1) smart device usage behaviors (eg,
frequency, duration, and activities performed on devices), (2)
perceived negative effects of smart device use on deep quality
and next-morning well-being, and (3) physica deep
disturbances experienced during the past month. Through path
analysis, this study seeks to understand the complex interplay
between these variables and provide insights that can inform
public health interventions targeted at improving sleep hygiene
among Saudi university students.

Methods

Study Design

In thisstudy, across-sectional survey of university studentswas
conducted in June 2024 in Saudi Arabia. The STROBE
(Strengthening the Reporting of Observational Studies in
Epidemiology) guidelines of cross-sectional studies were
followed to report our study’s findings [22]. The questionnaire
was piloted with a small group of university students (n=7) to
ensure clarity and relevance, with feedback used to refine its
wording and structure.

Study Recruitment

Participants were recruited using convenience sampling. A link
to the questionnaire was posted on social media platforms such
as WhatsApp (Meta), Snapchat, Telegram, and X (formerly
known as Twitter). These platforms were chosen due to their
popularity among university studentsin Saudi Arabia[23,24].
The link was accompanied by a recruitment message that
outlined the study’s objectives, eligibility criteria, and an
assurance of confidentiality. Eligible participantswere students
aged 18 yearsor older, currently enrolled in universitiesin Saudi
Arabia, and capable of providing informed consent before
starting the survey.

Ethical Consider ations

Ethical approval for the study was obtained from the Standing
Committee for Publication and Research Ethics at Jazan
University (reference number REC-45/11/1143). On the opening
page of the survey, participants were presented with information
about the study’s objectives and scope, followed by an informed
consent statement. Participants were free to withdraw at any
point without consequence. Also, participation was anonymous
and no persondly identifiable information was collected or
used. No monetary or nonmonetary incentives were offered.
Finally, this paper does not include any images or material in
which participants can be identified.

Questionnaire Design

The questionnaire was created using a Google Form, available
in both English and Arabic, and it consisted of 4 sections. The
first section gathered demographic data such as gender, age,
marital status, highest level of education, residential region,
health status, and employment status.

The second section examined participants smart device usage
during bedtime during the past month. Questions covered the
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type of smart device most frequently used, the average frequency
of use per week, time spent on the device at bedtime (ie,
categorized as“lessthan 2 hours’ or “3 hours or more”), usage
after lights were turned off, the use of headphones, and other
related behaviors. This section also addressed the activities
participants engaged in while using their devices (eg, chatting
on messaging platforms, watching videos, and setting alarms
or reminders), aswell asthe purposes of smart device use before
deep (eg, education, entertainment, business, or work
networking).

The third section explored participants’ perceptions of how
smart device usage at bedtime affected their sleep quality, sleep
duration, and overall health. Thefinal section used the Pittsburgh
Sleep Quality Index (PSQI) to assess participants physical
deep disturbances experienced during the past month. The PSQI
consists of 19 self-rated items that evaluate subjective sleep
quality, dleep latency, habitual dleep efficiency, dSeep
disturbances, use of deep medications, and daytime dysfunction
[25]. The Arabic-trandated version of the PSQI, which has been
validated for use in research, was used in this study [26].

Statistical Analysis

Incomplete surveys were excluded. A power calculation using
G*Power (a=.05, power=80%, moderate effect size, oddsratio
[OR 1.5]) indicated a minimum sample size of 384 participants.
Thefinal samplesizewas 774, which exceeded thisrequirement,
ensuring sufficient power to detect significant associations.

Categorical variables were summarized as frequencies and
percentages. ORswith 95% CI valueswere cal culated to assess
the relations and their strengths between variables. A path
analysis was then conducted to understand the complex
relationships between the measured variable intended to stop
using smart device usage, latent variables sleep quality
smartphone usage (SQSU), sleep quality perceived negative
effects (SQPNE), and sleep quality during the past month
(SQDPM). This method was chosen because it alows for the
simultaneous analysis of multiple dependent and independent
variables, providing a comprehensive understanding of direct
and indirect relationships between variables.

https://formative.jmir.org/2025/1/e67223
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A typical path modal sequencing egquation modeling (SEM) plot
isconstructed by defining amultiple set of regression formulas.
Model fit was assessed by chi-square, comparative fit index
(CFI), and root mean square error of approximation (RMSEA).
The value of RMSEA less than 0.05 with CFI equal to 0.845
or higher with nonsignificant chi-square statistic indicates a
good model fit. Datawere coded, validated, and analyzed using
IBM SPSS software, version 27.0 for Windows (IBM Corp).
Plots were constructed using R software (version 4.1.2; R Core
Team) with Lavaan and Semplot R packages. Two-tailed P
value <.05 was considered to denote statistical significance.

Results

Participant Characteristics

A total of 774 participants completed the questionnaire, as
shown in Table 1. Over half of them (451/774, 58.26%)
expressed an intention to stop using smart devices during
bedtime within the next 3 months. None of the demographic
characteristics was associ ated with the acceptability of stopping
the use of smart devicesduring bedtime; therefore, OR analysis
isremoved from Table 1.

Themajority (397/774, 88.03%) were aged 24 years or younger,
74.72% (337/774) were female, and 86.92% (392/774) were
unmarried. More than three-quarters of participants (657/774,
84.88%) had an undergraduate degree or higher, and 87.62%
(283/323) did not intend to stop using smart devices at bedtime.
Likewise, more than three-quarters (688/774, 88.89%) of
participants who did not have any sleep disorders had 38%
higher odds of intending to stop using smart devices at bedtime
compared to participants with medically diagnosed sleep
disorders. The most common sleep duration among all
participants was 5-6 hours, with 34.88% (270/774) reporting
this sleep range. Participants who intended to stop using smart
devices at bedtime had a slightly higher percentage (176/451,
39.02%) of reporting 5-6 hours of sleep compared to those who
did not intend to stop (94/323, 29.10%).
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Table 1. Sample demographic characteristics of university studentsin Saudi Arabia.

Variables Values (N=774) Likely to stop using smart devices during
bedtime in the next 3 months
Yes (n=451) No (n=323)

Age (years), n (%)

18-24 681 (87.98) 397 (88.03) 284 (87.93)

>25 93 (12.02) 54 (11.97) 39(12.07)
Sex, n (%)

Male 190 (24.55) 114 (25.28) 76 (23.53)

Female 584 (75.45) 337 (74.72) 247 (76.47)
Marital status, n (%)

Married 91 (11.76) 59 (13.08) 32(9.91)

Not married 683 (88.24) 392 (86.92) 291 (90.09)
Highest level of education, n (%)

Diploma after high school or below 117 (15.12) 77 (17.07) 40 (12.38)

Undergraduate studies or higher 657 (84.88) 374 (82.93) 283 (87.62)
Residential region, n (%)

North 47 (6.07) 30 (6.65) 17 (5.26)

South 382 (49.35) 223 (49.45) 159 (49.23)

East 21(2.71) 13 (2.88) 8(2.48)

West 69 (8.91) 39 (8.65) 30(9.29)

Middle 255 (32.94) 146 (32.37) 109 (33.75)
Medically diagnosed with any sleep disorders, n (%)

Yes 86 (11.11) 56 (12.42) 30(9.29)

No 688 (88.89) 395 (87.58) 293 (90.71)
Sleep hours per day or night, n (%)

Lessthan5h 118 (15.25) 68 (15.08) 50 (15.48)

56 h 270 (34.88) 176 (39.02) 94 (29.10)

7-8h 245 (31.65) 138 (30.60) 107 (33.13)

9-10h 74 (9.56) 40 (8.87) 34(10.53)

Morethan 10 h 67 (8.66) 29 (6.43) 38 (11.76)
Employment status, n (%)

Employed 210 (27.13) 131 (29.05) 79 (24.46)

Not employed 564 (72.86) 320 (70.95) 244 (75.54)
Job has night shifts (n=210), n (%)

Yes 51 (24.28) 32 (24.43) 19 (24.05)

No 159 (75.71) 99 (75.57) 60 (75.95)

Smart Device Usage Behaviors

More than aninth decile of participants (737/774, 94.83%) used
a smartphone, followed by 3.74% (29/774) using a tablet, and
only 1.03% (8/774) using a laptop, as shown in Table 2. The
groupswho werelesswilling to stop using smart devicesduring
their bedtime in the next 3 months, in descending order, were
participants who used their devices 1-3 nights per week (OR
0.05, 95% CI 0.00-0.43; P<.001), participants who used their
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devices 4-6 nights per week (OR 0.48, 95% CI 0.25-0.90;
P=.02), participants who did not frequently use devices after
lights were turned off (OR 0.52, 95% CI 0.33-0.83; P<.001),
participants who did not often use headphones during bedtime
(OR0.73, 95% CI 0.55-0.97; P=.03), and participantswho were
not frequently awakened by smart devices at night (OR 0.71,
95% CI 0.53-0.95; P=.02). These groups showed significantly
lower odds of intending to stop using their smart devicesduring
bedtime compared to the respective reference groups.
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Table 2. Smart device usage behaviors among university studentsin Saudi Arabia.

Variables Values (N=774) Likely to stop using smart devices during bedtime in the next 3

months

Yes(n=451) No(n=323) Oddsratio (95%Cl) P value

Smart devicetype, n (%)

Smartphone 737 (94.83) 434(96.23) 303(93.81) Ref _a
Laptop 8(1.03) 2(0.44) 6 (1.86) 429(0.86-21.43) .71
Tablet 29 (3.74) 15 (3.33) 14 (4.33) 1.33(0.63-2.81) 44
Freguency of using the smart device per week (SQSUb_l), n (%)
Every night 700 (90.43) 392(86.92) 308(95.36) Ref —
4-6 nights 51 (6.58) 37(8.20) 14 (4.33) 0.48 (0.25-0.90) .02
1-3 nights 23(2.97) 22 (4.88) 1(0.31) 0.05 (0.00-0.43) <.001
Time spent on a smart device at bedtime (SQSU_2), n (%)
<2horless 494 (63.82) 309(68.51) 185(57.28) Ref —
3hor more 280 (36.17) 142 (31.49) 138(42.72) 1.62(1.20-2.18) <.001
Often using the smart device after lightsareturned off (SQSU_3), n (%)
Yes 674 (87.08) 380(84.26) 294(91.02) Ref —
No 100 (12.91) 71(1574)  29(8.98) 0.52 (0.33-0.83) <.001
Often using headphones during bedtime (SQSU_4), n (%)
Yes 370 (47.80) 201 (44.57) 169(52.32) Ref —
No 404 (52.19) 250 (55.43) 154 (47.68)  0.73 (0.55-0.97) .03
Often awakened by the smart device at night (SQSU_5), n (%)
Yes 309 (39.92) 165(36.59) 144 (44.58) Ref —
No 465 (60.07) 286(63.41) 179 (55.42) 0.71(0.53-0.95) .02
The most common posture when using the smart device, n (%)
Lying down 668 (86.30) 383(84.92) 285(88.24) Ref —
Sitting 106 (13.69) 68(15.08) 38(11.76)  0.75(0.49-1.14) .20
Keeping the smart device while sleeping, n (%)
In the bed 414 (53.48) 235(52.11) 179(55.42) Ref —
On the bedside table 316 (40.82) 186 (41.24) 130 (40.25)  0.91 (0.68-1.23) 59
Far from the bed but inside the bedroom 44 (5.68) 30 (6.65) 14 (4.33) 0.61 (0.31-1.1) 15
Most common smart device mode, n (%)
Not general 586 (75.71) 336(74.50) 250 (77.40) Ref —
General or vibratory 188 (24.28) 115(2550) 73(22.60)  0.85(0.60-1.19) .39
Activities performed when using smart device during bedtime (SQSU_6), n (%)
(1) Setting alar ms, reminders, and tasks
False 309 (39.92) 173(38.36) 136(42.11) Ref —
True 465 (60.07) 278(61.64) 187 (57.89) 0.85(0.63-1.14) .29
(2) Chatting via WhatsApp, Snapchat, Telegram, etc
False 269 (34.75) 170(37.69) 99(30.65) Ref —
True 505 (65.24) 281(62.31) 224(69.35) 1.36(1.01-1.85) .04
(3) Debating and discussion via Twitter, WhatsApp
False 594 (76.74) 346 (76.72) 248(76.78) Ref —
True 180 (23.25) 105(23.28) 75(23.22)  0.99(0.71-1.39) 1
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Variables Values (N=774) Likely to stop using smart devices during bedtime in the next 3
months

Yes(n=451) No(n=323) Oddsratio(95%Cl) P value

(4) Watching YouTube, TikTok, Instagram, etc

False 276 (35.65) 178(39.47) 98(30.34) Ref —

True 498 (64.34) 273(60.53) 225(69.66) 1.49 (1.10-2.02) <.001
(5) Watching TV shows and movies

False 470 (60.72) 208 (66.08) 172(53.25) Ref —

True 304 (39.27) 153(33.92) 151 (46.75) 1.70 (1.27-2.29) <.001

(6) Listening to the Qur’an and religious supplications

False 606 (78.29) 349(77.38) 257(79.57) Ref —

True 168 (21.70) 102 (22.62) 66(20.43)  0.87 (0.61-1.24) 48
(7) Listening to a podcast

False 709 (91.60) 411 (91.13) 298(92.26) Ref —

True 65 (8.39) 40 (8.87) 25 (7.74) 0.86 (0.51-1.45) .60

(8) Listening to music

False 674 (87.08) 404 (89.58) 270(8359) Ref —

True 100 (12.91) 47(1042)  53(1641)  1.68(1.10-2.57) 01
(9) Researching brands

False 701 (90.56) 412 (91.35) 289 (89.47) Ref —

True 73(9.43) 39 (8.65) 34(1053)  1.24(0.76-2.01) 38

(20) Playing games

False 657 (84.88) 391(86.70) 266 (82.35) Ref —

True 117 (15.11) 60(13.30) 57(17.65) 1.39 (0.94-2.07) .10
(112) Surfing the internet

False 604 (78.03) 359 (79.60) 245(75.85) Ref —

True 170 (21.96) 92(20.40)  78(24.15) 1.24 (0.88-1.74) 21

(12) Browsing emails and text messages
False 626 (80.87) 368(81.60) 258(79.88) Ref —
True 148 (19.12) 83(1840) 65(20.12)  1.17(0.77-1.60) 57
Purposes of using the smart device during bedtime ( SQSU_7), n (%)
(2) Education and study

False 453 (58.52) 258(57.21) 195(60.37) Ref —

True 321 (41.47) 193 (42.79) 128(39.63) 0.87 (0.65-1.17) 41
(2) Staying in touch with friends and family

False 342 (44.18) 204 (45.23) 138(42.72) Ref —

True 432 (55.81) 247 (54.77) 185(57.28)  1.10(0.83-1.47) 50

(3) Following news and current

False 498 (64.34) 292 (64.75) 206 (63.78) Ref —

True 276 (35.65) 159 (35.25) 117(36.22) 1.04(0.77-1.40) 81
(4) Sharing opinions and thoughts on social networks

False 581 (75.06) 344 (76.27) 237(73.37) Ref —

True 193 (24.93) 107 (23.73) 86(26.63)  1.16(0.83-1.62) .39

(5) Business or work networking
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Variables Values (N=774) Likely to stop using smart devices during bedtime in the next 3
months
Yes(n=451) No(n=323) Oddsratio(95%Cl) P value

False 680 (87.85) 390(86.47) 290(89.78) Ref —

True 94 (12.14) 61(1353) 33(10.22)  0.72(0.46-1.14) 18
(6) Resear ching how to do things

False 660 (85.27) 386(85.50) 274(84.83) Ref —

True 114 (14.72) 65(14.41) 49(15.17)  1.06(0.71-1.58) 83
(7) Shopping

False 615 (79.45) 350 (79.60) 256 (79.26) Ref —

True 159 (20.54) 92(2040) 67(20.74)  1.02(0.71-1.45) 92
(8) Gaming

False 619 (79.97) 374(82.93) 245(75.85) Ref —

True 155 (20.02) 77(17.07)  78(24.15)  1.54(1.08-2.20) 01
(9) Entertainment

False 419 (54.13) 275(60.98) 144 (44.58) Ref —

True 355 (45.86) 176 (39.02) 179 (55.42) 1.94 (1.45-2.59) <.001
(20) Finding information

False 603 (77.90) 365(80.93) 238(73.68) Ref —

True 171 (22.09) 86(19.07) 85(26.32)  1.51(1.07-2.13) 01
(11) Being relaxed and calming down

False 569 (73.51) 337(74.72) 232(71.83) Ref —

True 205 (26.48) 114(25.28) 91(28.17)  1.15(0.84-1.60) 40
(22) Filling up sparetime

False 429 (55.42) 269 (59.65) 160 (49.54) Ref —

True 345 (44.57) 182 (40.35) 163 (50.46) 1.50 (1.12-2.00) <.001

3ot applicable.

bSQSU: sleep quality smartphone usage.

The analysis of various activities performed on smart devices
during bedtime and their impact on the intention to stop using
these devices in the next 3 monthsis presented in Table 2. The
3 most common activitieswere chatting viamessaging platforms
like WhatsA pp, Snapchat, and Telegram, with 65.24% (505/774)
of participantsreporting this behavior. Next, 64.34% (498/774)
of participantsindicated they spent their time watching content
on platforms such as YouTube, TikTok, and Instagram. Setting
alarms, reminders, and tasks was a so a frequent activity, with
60.07% (465/774) of participants engaging in this before bed.
On the other hand, the least common activity performed on
smart devices during bedtime was listening to music (100/774,
12.91%). Participants who used their devices for watching TV
shows and movies (OR 1.70, 95% CI 1.27-2.29), listening to
music (OR 1.68, 95% CI 1.10-2.57), and watching videos on
platformslike YouTube, TikTok, and Instagram (OR 1.49, 95%
Cl 1.10-2.02) were less willing to stop using smart devices
during bedtime in the next 3 months.

Theanalysisof different purposesfor using smart devicesduring
bedtime and their impact on the intention to stop using these
devicesin the next 3 monthsis presented in Table 2. The most

https://formative.jmir.org/2025/1/e67223

common purposes were staying in touch with friendsand family
(432/774, 55.81%), entertainment (355/774, 45.86%), and filling
up spare time (201/774, 44.57%). Participants who used their
devicesfor entertainment (OR 1.94, 95% CI 1.45-2.59), finding
information (OR 1.51, 95% CI 1.07-2.13), filling up sparetime
(OR 1.50, 95% CI 1.12-2.00), gaming (OR 1.54, 95% CI
1.08-2.20), and chatting via WhatsApp, Snapchat, Telegram,
etc (OR 1.36, 95% CI 1.01-1.85) werelesswilling to stop using
smart devices during bedtime in the next 3 months.

Per ceived Negative Effects of Smart Device Use on
Sleep Quality and Next-M orning Well-Being

Over one-third of the participants (270/774, 35.23%) reported
having poor sleep quality, asshownin Table 3. The OR analysis
indicated that the perception of the negative influence of
smartphone usage on sleep quality strongly impacted the
intention to stop using these devices at bedtime. Participants
who did not believe that using smart devices during bedtime
negatively affected them the next morning were more likely to
not intend to stop using their devices compared to those who
did believeit (OR 3.53, 95% Cl 2.53-4.91, P<.001). Similarly,
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participants who did not believe that smart device use during
bedtime made them sleep less were 2.76 times more likely to
not intend to stop (OR 2.76, 95% CI 1.97-3.86). Those who did
not believe that using smart devices during bedtime caused a
delayed sleep schedule were al'so more likely to not intend to
stop compared to those who did believe it (OR 2.41, 95% CI
1.33-4.35).

The OR analysisal so suggested that the perception of immediate
negative health impacts influenced the intention to reduce or
ceasethe use of smart devicesat night. The most common issue
was fatigue and drowsiness, with 62.01% (480/774) of
participants experiencing these symptoms. Headacheswere also
prevalent, affecting 45.09% (349/774) of individuals, while

https://formative.jmir.org/2025/1/e67223
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40.82% (316/774) reported mood swings and 40.69% (315/774)
experienced a lack of focus and distraction. Participants who
did not report any negative health observations had significantly
higher odds (OR 5.25, 95% Cl 2.36-11.69) of intending to stop
using smart devices compared to those who did report negative
health observations. Conversely, more than two-thirds of
participants who experienced headaches, dry eyes, or lack of
focus and distraction were less likely to intend to stop using
smart devices at bedtime. Specifically, participants with
headaches were 37% less likely (OR 0.63, 95% Cl 0.47-0.85),
those with dry eyes were 31% less likely (OR 0.69, 95% CI
0.51-0.94), and those with alack of focus and distraction were
30% less likely (OR 0.70, 95% CI 0.52-0.95) to intend to stop
compared to those without these symptoms.
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Table 3. Perceived negative effects of smart device use on sleep quality and next-morning well-being among university studentsin Saudi Arabia.

Variables Values (N=774) Likely to stop using smart devices during bedtime in the next 3 months
Yes (n=451) No (n=323) Oddsratio (95% Cl) P vaue

Using smart devices during bedtime makes you sleep less (SQPNE? 1), n (%)
Yes 582 (75.19) 375 (83.15) 207 (64.09) Ref b
No 192 (24.80) 76 (16.85) 116 (35.91) 2.76 (1.97-3.86) <.001
Using smart devices during bedtime causes a delayed sleep schedule (SQPNE_2), n (%)

Yes 724 (93.54) 432 (95.79) 292 (90.4) Ref —

No 50 (6.45) 19 (4.21) 31(9.6) 2.41 (1.33-4.35) <.001
Using smart devices during bedtime negatively affects oneself the next morning (SQPNE_3), n (%)

Yes 561 (72.48) 374 (82.93) 187 (57.89) Ref —

No 213 (27.51) 77 (17.07) 136 (42.11) 3.53(2.53-4.91) <.001

After highly using the smart device the previous night, health observations the next morning (SQPNE_4) , n (%)
(1) Headache

False 425 (54.90) 227 (50.33) 198 (61.3) Ref —

True 349 (45.09) 224 (49.67) 125 (38.7) 0.63 (0.47-0.85) <.001
(2) Dry eyes

False 508 (65.63) 281 (62.31) 227 (70.28) Ref —

True 266 (34.36) 170 (37.69) 96 (29.72) 0.69 (0.51-0.94) .02
(3) Pain in the ear

False 687 (88.75) 400 (88.69) 287 (88.85) Ref —

True 87 (11.24) 51 (11.31) 36 (11.15) 0.98 (0.62-1.54) 1.00

(4) Fatigue and drowsiness

False 294 (37.98) 160 (35.48) 134 (41.49) Ref —

True 480 (62.01) 291 (64.52) 189 (58.51) 0.77 (0.57-1.04) .09
(5) Lack of focus and distraction

False 459 (59.30) 252 (55.88) 207 (64.09) Ref —

True 315 (40.69) 199 (44.12) 116 (35.91) 0.70 (0.52-0.95) 02

(6) Mood swings

False 458 (59.17) 257 (56.98) 201 (62.23) Ref —

True 316 (40.82) 194 (43.02) 122 (37.77) 0.80 (0.60-1.07) 15
(7) Increased desireto have food rich in sugarsand fats

False 610 (78.81) 345 (76.50) 265 (82.04) Ref —

True 164 (21.18) 106 (23.50) 58 (17.96) 0.71 (0.49-1.01) 07
(8) Nothing

False 738 (95.34) 443 (98.23) 295 (91.33) Ref —

True 36 (4.65) 8(L77) 28 (8.67) 5.25(2.36-11.69)  <.001

Subjective eep quality , n (%)
Sleep quality overall

Very good 166 (21.44) 94 (20.84) 72 (22.29) Ref —

Fairly good 338 (43.66) 191 (42.35) 147 (45.51) 1.00 (0.69-1.46) 1.00

Fairly bad 200 (25.83) 118 (26.16) 82 (25.39) 0.90 (0.59-1.37) 0.67

Very bad 70 (9.04) 48 (10.64) 22 (6.81) 0.59 (0.33-1.08) 0.10
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850QPNE: sleep quality perceived negative effects.
BNot applicable.

Physical Sleep Disturbances Experienced During the
Past Month

In terms of sleep latency, the majority of participants (209/774,
27%) reported having trouble falling asleep within 30 minutes
3 or moretimes per week, asshown in Table 4. Regarding sleep
disturbances, waking up in the middle of the night or early
morning occurred three or more times per week for 36.17%
(280/774) of participants, making it a common problem. Use
of sleep medications was not common, as 84.23% (652/774) of
participants did not take sleep aids during the past month.
Daytime dysfunction was significant for some participants, with
14.47% (112/774) struggling to stay awake 3 or more times per
week during daily activitieslikedriving or eating. Also, 31.39%
(243/774) of participants reported that maintaining enthusiasm
to complete tasks was somewhat of a problem, while 13.82%
(107/774) found it to be avery big issue.

About 7.76% (35/451) of the participants who cough or snore
loudly 3 or more times per week had significantly lower odds

https://formative.jmir.org/2025/1/e67223
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(OR 0.45, 95% CI 0.23-0.88, P=.02) of intending to stop using
smart devices compared to those who did not. Similarly, 9.31%
(42/451) of those who used sleep medications less than once
per week had lower odds (OR 0.49, 95% CI 0.27-0.89, P=.01)
of intending to stop using smart devices compared to those who
did not use sleep medications. Over a quarter of participants
who needed to get up to use the bathroom less than once per
week (119/451, 26.39%) or once or twice per week (91/451,
20.18%) had lower odds of intending to stop using smart devices
at bedtime compared to those who did not need to get up (OR
0.63, 95% CI 0.43-0.92, P=.01 for lessthan once per week; OR
0.63, 95% CI 0.42-0.96, P=.03 for once or twice per week).
About 21.51% (97/451) of the participants who could not
breathe comfortably less than once per week had lower odds
(OR 0.67, 95% CI 0.46-0.99, P=.05) of intending to stop using
smart devices compared to those who did not have breathing
issues. Finaly, 26.61% (120/451) of the participants who felt
too cold once or twice per week had lower odds (OR 0.62, 95%
Cl 0.42-0.91, P=.01) of intending to stop using smart devices
compared to those who did not feel too cold.

JMIR Form Res 2025 | vol. 9| 67223 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

Table 4. Physical sleep disturbances experienced during the past month by university studentsin Saudi Arabia.

Almalki

PSQI? components

Values (N=774)

Likely to stop using smart devices during bedtime in the next 3 months

Yes (n=451) No (n=323) Oddsratio (95% Cl) P vaue
Sleep latency, n (%)
Cannot get to sleep within 30 minutes
Not during the past month 201 (25.96) 120 (26.61) 81 (25.08) Ref _b
Less than once per week 173 (22.35) 100 (22.17) 73 (22.60) 1.08 (0.71-1.63) .75
Once or twice per week 191 (24.67) 110 (24.39) 81 (25.08) 1.09 (0.72-1.63) 68
Three or more times per week 209 (27.00) 121 (26.83) 88 (27.24) 1.07 (0.72-1.59) .76
Sleep disturbance, n (%)
Wake up in the middle of the night or early morning
Not during the past month 187 (24.16) 101 (22.39) 86 (26.63) Ref —
Less than once per week 125 (16.14) 79 (17.52) 46 (14.24) 0.68 (0.43-1.08) a2
Once or twice per week 182 (23.51) 102 (22.62) 80 (24.77) 0.92 (0.61-1.38) 75
Three or more times per week 280 (36.17) 169 (37.47) 111 (34.37) 0.77 (0.53-1.12) .18
Haveto get up use to the bathroom (SQDPM°® 1)
Not during the past month 287 (37.08) 150 (33.26) 137 (42.41) Ref —
Less than once per week 188 (24.28) 119 (26.39) 69 (21.36) 0.63 (0.43-0.92) .01
Once or twice per week 144 (18.60) 91 (20.18) 53 (16.41) 0.63 (0.42-0.96) .03
Three or more times per week 155 (20.02) 91 (20.18) 64 (19.81) 0.77 (0.51-1.14) 22
Cannot breathe comfortably (SQDPM_2)
Not during the past month 453 (58.52) 251 (55.65) 202 (62.54) Ref —
Less than once per week 150 (19.37) 97 (21.51) 53 (16.41) 0.67 (0.46-0.99) .05
Once or twice per week 94 (12.14) 56 (12.42) 38 (11.76) 0.84 (0.53-1.32) 49
Three or more times per week 77 (9.94) 47 (10.42) 30(9.29) 0.79 (0.48-1.29) .38
Cough or snoreloudly (SQDPM _3)
Not during the past month 580 (74.93) 330(73.17) 250 (77.40) Ref —
Less than once per week 88 (11.36) 51 (11.31) 37 (11.46) 0.95 (0.60-1.50) .90
Once or twice per week 59 (7.62) 35(7.76) 24 (7.43) 0.90 (0.52-1.56) .78
Three or more times per week 47 (6.07) 35(7.76) 12 (3.72) 0.45 (0.23-0.88) .02
Feel too cold (SQDPM _4)
Not during the past month 262 (33.85) 138 (30.60) 124 (38.39) Ref —
L ess than once per week 144 (18.60) 88 (19.51) 56 (17.34) 0.70 (0.46-1.07) A1
Once or twice per week 187 (24.16) 120 (26.61) 67 (20.74) 0.62 (0.42-0.91) .01
Three or more times per week 181 (23.38) 105 (23.28) 76 (23.53) 0.80 (0.54-1.18) .28
Feel too hot
Not during the past month 317 (40.95) 179 (39.69) 138 (42.72) Ref —
Less than once per week 175 (22.60) 104 (23.06) 71(21.98) 0.88 (0.60-1.28) 56
Once or twice per week 165 (21.31) 97 (21.51) 68 (21.05) 0.90 (0.62-1.33) .69
Three or more times per week 117 (15.11) 71 (15.74) 46 (14.24) 0.84 (0.54-1.29) 44
Have bad dreams
Not during the past month 271 (35.01) 155 (34.37) 116 (35.91) Ref —
Less than once per week 241 (31.13) 139 (30.82) 102 (31.58) 0.98 (0.69-1.39) .92
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PSQI? components Values (N=774)

Likely to stop using smart devices during bedtime in the next 3 months

Yes (n=451) No (n=323) Oddsratio (95% Cl) P vaue
Once or twice per week 170 (21.96) 98 (21.73) 72 (22.29) 0.98 (0.66-1.44) >.99
Three or more times per week 92 (11.88) 59 (13.08) 33(10.22) 0.74 (0.45-1.21) .27
Have pain
Not during the past month 381 (49.22) 213 (47.23) 168 (52.01) Ref —
L ess than once per week 156 (20.15) 90 (19.96) 66 (20.43) 0.92 (0.63-1.35) 77
Once or twice per week 125 (16.14) 78 (17.29) 47 (14.55) 0.76 (0.50-1.15) 21
Three or more times per week 112 (14.47) 70 (15.52) 42 (13.00) 0.76 (0.49-1.17) .23
Use of sleep medications, n (%)
Taken medicineto help you sleep (prescribed or “over the counter”) (SQDPM _5)
Not during the past month 652 (84.23) 367 (81.37) 285 (88.24) Ref —
L ess than once per week 58 (7.49) 42 (9.31) 16 (4.95) 0.49 (0.27-0.89) .01
Once or twice per week 37(4.78) 26 (5.76) 11 (3.41) 0.54 (0.26-1.12) 12
Three or more times per week 27 (3.48) 16 (3.55) 11 (3.42) 0.88 (0.40-1.93) .84
Daytime dysfunction, n (%)
Having trouble staying awake while driving, eating meals, or engaging in social activity
Not during the past month 369 (47.67) 206 (45.68) 163 (50.46) Ref —
L ess than once per week 161 (20.80) 103 (22.84) 58 (17.96) 0.71 (0.48-1.04) .08
Once or twice per week 132 (17.05) 69 (15.30) 63 (19.50) 1.15(0.77-1.71) 54
Three or more times per week 112 (14.47) 73 (16.19) 39 (12.07) 0.67 (0.43-1.04) .08
Keeping up enough enthusiasm to get things done
No problem at all 202 (26.09) 112 (24.83) 90 (27.86) Ref —
Only avery slight problem 222 (28.68) 137 (30.38) 85(26.32) 0.77 (0.52-1.13) .20
Somewnhat of a problem 243 (31.39) 137 (30.38) 106 (32.82) 0.96 (0.66-1.40) 84
A very big problem 107 (13.82) 65 (14.41) 42 (13.00) 0.80 (0.49-1.29) .39

3pSQI: Pittsburgh Sleep Quality Index.
BNot applicable.
CSQDPM: sleep quality during the past month.

Predictorsof thelntention to Stop Using Smart Devices
at Bedtime

Path analysis was conducted to understand the complex
relationships between the measured variable intended to stop
using smart device usage and the latent variables, which were
SQSU (presented in Table 2), SQPNE (presented in Table 3),
and SQDPM (presented in Table 4). All the demographic factors
in Table 1 were removed from the analysis as they did not
approach the significance threshold of <.05. To improve the
model fit, only the significant variables (<.05) from Tables 2-4
were included. SEM plot indicated that the model had an
excellent fit with a nonsignificant chi-square, a CFI of 0.845,
and aRM SEA value of 0.039 (95% CI 0.032-0.046).

All the factors except SQSU_7 (purposes=0.09, P>.05) had
significant factor loadings (path coefficients) with latent
variables SQSU, SQPNE, and SQDPM. People using smart
devices every night (SQSU_1; 0.36, P<.05), 3 hours or more
time spent on smart devices at bedtime (SQSU_2; —0.35, P<.05),

https://formative.jmir.org/2025/1/e67223

using the smart device frequently after lights were turned off
(SQSU_3; 0.49, P<.05), using headphones frequently during
bedtime (SQSU_4; 0.39, P<.05), awakened frequently by the
smart device at night (SQSU_5; 0.25, P<.05), activities
(SQSU_6; —0.18, P<.05) had significant path coefficients with
latent variable SQSU.

People who perceived using smart devices during bedtime led
to sleeplessness (SQPNE_1; 0.58, P<.05), caused delayed sleep
schedule (SQPNE_2; 0.29, P<.05), negatively affected onesel f
the next morning (SQPNE_3; 0.71, P<.05), and affected their
health (SQPNE_4; 0.24, P<.05) had significant path coefficients
with latent variable SQPNE.

People woke up in the middle of the night or early morning,
had to get up to use the bathroom (SQDPM _1; 0.35, P<.05),
could not breathe comfortably (SQDPM_2; 0.64, P<.05),
coughed or snored loudly (SQDPM_3; 0.41, P<.05), felt cold
(SQDPM_4; 0.42, P<.05), and took medicine to help sleep
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(SQDPM _5; 0.33, P<.05) had significant path coefficientswith
latent variable SQDPM.

The 3 obtained factors have path coefficients with 1SSU
(intended to stop using smart device usage). SQSU=-0.40,

Almalki

SQPNE=0.34, and SQDPM=-0.19 were significant and there
was no evidence of collinearity inthe model asshownin Figure
1. All items of the model had significant paths as well as
correlations with respective factor domains. Factor structures
remained intact, and all paths were significant.

Figure 1. Path analysis of predictors influencing university students’ intention to stop using smart devices at bedtime in Saudi Arabia. An asterisk
indicates a 2-tailed P value <.05. |SSU: intended to stop using smart device usage; SQDPM: sleep quality during the past month; SQPNE: sleep quality

perceived negative effects; SQSU: sleep quality smartphone usage.
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Discussion

Principal Findings

This study investigated the factors that influence university
students' intention to stop using smart devices at bedtime in
Saudi Arabia. It focused on behavioral habits, perceived negative
effects on deep quality, and physical sleep disturbances. The
findings provide insightsinto how smartphone usage behaviors
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and sleep-related perceptions interplay, influencing students
intentions to modify their presleep device habits, as follows.

Behavioral Factorsand Smart Device Usage Habits

Theresultsfrom the analysis of smartphone usage habits(Table
2) revedled that frequent nightly use and the use of smart devices
after lights are turned off were significantly associated with the
intention to stop using these devices at bedtime. Specifically,
using smart devices after lights out (path coefficient=0.49) was
the strongest behavioral predictor, indicating that students who
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engage in late-night device use may recognize its disruptive
effects on sleep and are thus more inclined to reduce or stop
this behavior. This aligns with previous studies that highlight
the adverse effects of presleep exposure to light from screens,
which delays sleep onset [13,17].

However, spending more than 3 hours on devices (path
coefficient=—0.35) and engaging in multiple activities (path
coefficient=—0.18) were negatively associated with the intention
to stop using smart devices at bedtime. Thissuggeststhat heavy
users may be more resistant to behavioral change, possibly due
to their addiction to using smart devices [1]. This aligns with
previous studiesthat have identified higher levels of smartphone
addiction as barriers to changing screen time habits [27,28].

Moreover, engaging in more activities on the device also
decreased the likelihood of stopping using smart devices (path
coefficient=—0.18), which may indicate that participants perceive
these activities (eg, watching videos and chatting) as integral
partsof their nightly routine[29,30]. These results are consistent
with previous studiesthat link high-frequency smart device use
to a reluctance to disengage from these devices, possibly due
to increased dependency on smart devices for both academic
and social purposes [27,31].

Per ceived Negative Effects on Sleep Quality and
Well-Being

The most significant predictors of the intention to stop using
smart deviceswererelated to perceived negative effectson sleep
quality and next-morning well-being (Table 3). The strongest
predictor was the belief that smart device usage negatively
affects next-morning well-being (path coefficient=0.71). This
suggests that students who experience morning fatigue, mood
disturbances, or difficulty focusing are morelikely to stop using
their devices before sleep. This is consistent with previous
studies that demonstrate how poor sleep quality directly
influences daytime functioning [19], especialy in academic
contexts where cognitive performance is critical [15,30,31].

Similarly, the perception of sleeplessness due to smart device
use was also a strong predictor (path coefficient=0.58). This
indicatesthat university studentswho struggle to sleep because
of their devices are more likely to intend to stop using them.
Thisis consistent with previous studies on the disruptive effects
of presleep screen time, which has been linked to increased
sleep latency and poorer overall seep quality [13,32]. In
addition, the perception of delayed sleep schedules (path
coefficient=0.29) also contributed to theintention to stop, further
reinforcing the idea that students recognize the role of smart
devicesin disrupting their sleep timing.

Physical Sleep Disturbances and Health Implications

The results from physical sleep disturbances (Table 4)
highlighted how certain health issues experienced during the
night are significantly linked with the intention to stop using
smart devices. Difficulty breathing comfortably during sleep
(path coefficient=0.64) was the most prominent physical
predictor, suggesting that students who experience physical
discomforts, such as respiratory issues or muscle tension, may
attribute these problemsto their use of smart devices at bedtime
and are therefore more likely to reduce their usage. This is
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consistent with studiesthat have found links between prolonged
device use in bed and poor posture or breathing discomfort,
potentially due to prolonged screen time in awkward positions
[33].

Other deep disturbances, such as waking up during the night,
snoring or coughing, and feeling too cold, were also positively
associated with the intention to stop using smart devices at
bedtime. These findings indicate that students who experience
sleep disruptions are more likely to modify their behavior to
improve their sleep quality [8,20]. Furthermore, students who
reported taking sleep medications were more likely to intend
to stop using smart devices, suggesting that those with more
severe sleep problems may be more motivated to address
contributing factors like bedtime device use [31].

Implicationsfor University Studentsand Public Health
I nterventions

These findings have significant implications for interventions
targeting sleep hygiene among university students, particularly
in Saudi Arabia. Given that the strongest predictors of the
intention to stop using smart devices were perceived negative
effects on next-morning well-being and physical sleep
disturbances, public health initiatives should focus on raising
awareness about these health risks[34]. Particularly, educational
campaigns should emphasize how devices used before bed
negatively impact not only sleep quality but also cognitive
functioning, mood, and overall well-being the next day [35].

I nterventions should al so incorporate behavior change theories,
such as the Transtheoretical Model and the Theory of Planned
Behavior [36,37], to understand and address resistance to
change. Many heavy device users, despite recognizing negative
outcomes, may rely on their devices for emotional regulation
or social engagement [5,16], making these activities a barrier
to change. Tailored strategies should therefore target these
specific behaviors, offering alternative coping mechanismslike
mindful ness exercises, rel axation techniques[38], or structured
bedtime routines to gradually reduce dependency on devices
[39]. Furthermore, strategies that encourage limiting screen
time after lights out and reducing device-related disruptions,
such asturning off notifications or using bluelight filters, could
be effective in promoting healthier sleep habits [32,34].

Strengths, Limitations, and Future Directions

This study has several strengths. First, its multidimensional
approach examined not only behavioral habits but also perceived
negative effects and physical sleep disturbances, offering a
holistic view of the factors that influence the intention to stop
using smart devices. Second, the use of a validated scale such
as PSQI adds rigor to the assessment of sleep quality. Finally,
the application of path analysisand SEM allowed for anin-depth
analysis of the relationshi ps between latent variables, supporting
the interpretation of complex patterns.

However, there are some limitations. The cross-sectional design
limits the ability to establish causality between smart device
usage and dleep disturbances [40].

The reliance on self-reported data introduces potential biases,
including recall bias (where participants may not accurately
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remember behaviors or experiences) and social desirability bias
(where participants may provide what they perceive to be more
acceptable responses). These biases could influencethe accuracy
of thefindings[41]. Furthermore, the open recruitment approach
via social media platforms prevented determining an exact
participation rate [42]. Although a large sample (n=774) of
university students from Saudi Arabia may improve the
applicability of the findings to this population, replication in
other cultural contexts is necessary to assess broader
generalizability and refine intervention strategies.

Future studies should consider longitudinal research to establish
causality and interventional studies to test specific strategies
for reducing device use at bedtime [16,26]. Also, investigating
different types of smart device use (eg, browsing social media,
gaming, chatting, and studying) would provide more nuanced
insights. In addition, future studies should investigate the
i nteractions between smart device use, deep hygiene, and mental
health such as anxiety, depression, or stress levels because

Data Availability

Almalki

understanding these interactions could inform more tailored
interventions for improving sleep among university students

[5].
Conclusions

Thisstudy providesvaluableinsightsinto the factorsinfluencing
university students' intention to stop using smart devices at
bedtime, particularly in the Saudi Arabian context. While
behavioral habits, such as frequent device use and activities,
areimportant, the most significant predictors of behavior change
are perceived negative effects on well-being and physical sleep
disturbances. These findings highlight the importance of
addressing both the psychological and physiological impacts
of smart device use in interventions aimed at improving sleep
quality among university students. Future studies should explore
how these interventions can be effectively implemented and
sustained over time to mitigate the negative effects of excessive
bedtime device use.

The datasets generated during and/or analyzed during this study are available from the author on reasonable request.

Conflicts of Interest
None declared.

References

1. Leow MQH, Chiang J, ChuaTJX, Wang S, Tan NC. The relationship between smartphone addiction and sleep among
medical students: a systematic review and meta-analysis. PLoS One. 2023;18(9):€0290724. [FREE Full text] [doi:

10.1371/journal .pone.0290724] [Medline: 37713408]

2. Smartphone penetration as share of populationin Saudi Arabia2020-2029. Statista. URL : https://www.statista.com/statistics/
625436/smartphone-user-penetrati on-in-saudi-arabia [accessed 2024-02-21]

3. Smartphone mobile network subscriptionsworldwide 2016-2028. Statista. URL : https.//www.stati sta.com/stati stics/330695/
number-of-smartphone-users-worldwide/ [accessed 2025-01-02]

4.  ZhaoC,HeJ, XuH, Zhang J, Zhang G, Yu G. Are'night owls or 'morning larks morelikely to delay sleep dueto problematic
smartphone use? A cross-lagged study among undergraduates. Addict Behav. 2024;150:107906. [doi:

10.1016/j.addbeh.2023.107906] [Medline: 37984222]

5. YangJ FuX,Liao X, Li Y. Association of problematic smartphone use with poor sleep quality, depression, and anxiety:
asystematic review and meta-analysis. Psychiatry Res. 2020;284:112686. [doi: 10.1016/j.psychres.2019.112686] [Medline:

31757638]

6. NakieG, Takelle GM, Rthey G, Andualem F, Tinsae T, Kassa MA, et a. Sleep quality and associated factors among
university studentsin Africa: a systematic review and meta-analysis study. Front Psychiatry. 2024;15:1370757. [FREE
Full text] [doi: 10.3389/fpsyt.2024.1370757] [Medline: 38559402]

7. Pagano M, Bacaro V, Crocetti E. 'Using digital mediaor sleeping ... that isthe question'. A meta-analysis on digital media
use and unhealthy sleep in adolescence. Comput Hum Behav. 2023;146:107813. [doi: 10.1016/j.chb.2023.107813]

8.  PutraPratamaWau R, Wienaldi W, Dharma S. Relationship between smartphone use and sleep quality of universitas prima
Indonesia students. Int J Soc Health. 2024;3(1):31-37. [doi: 10.58860/ijsh.v3i1.146]

9. HanX, ZhouE, LiuD. Electronic mediause and sleep quality: updated systematic review and meta-analysis. JMed Internet
Res. 2024;26:e48356. [FREE Full text] [doi: 10.2196/48356] [Medline: 38533835]

10. Dagani J, BuizzaC, CelaH, Sbravati G, Rainieri G, Ghilardi A. Theinterplay of deep quality, mental health, and
sociodemographic and clinical factors among Italian college freshmen. J Clin Med. 2024;13(9):2626. [FREE Full text]

[doi: 10.3390/jcm13092626] [Medline: 38731154]

11. M. Alfawareh H, Jusoh S. Smartphones usage among university students. Najran University case. Int JAcad Res.

2014;6(2):321-326.

12.  Alzhrani AM, Aboalshamat KT, Badawoud AM, Abdouh IM, Badri HM, Quronfulah BS, et al. The association between
smartphone use and sleep quality, psychological distress, and loneliness among health care students and workers in Saudi
Arabia. PL0S One. 2023;18(1):€0280681. [FREE Full text] [doi: 10.1371/journal.pone.0280681] [Medline: 36701337]

https://formative.jmir.org/2025/1/e67223

JMIR Form Res 2025 | vol. 9| e67223 | p. 15
(page number not for citation purposes)


https://dx.plos.org/10.1371/journal.pone.0290724
http://dx.doi.org/10.1371/journal.pone.0290724
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37713408&dopt=Abstract
https://www.statista.com/statistics/625436/smartphone-user-penetration-in-saudi-arabia
https://www.statista.com/statistics/625436/smartphone-user-penetration-in-saudi-arabia
https://www.statista.com/statistics/330695/number-of-smartphone-users-worldwide/
https://www.statista.com/statistics/330695/number-of-smartphone-users-worldwide/
http://dx.doi.org/10.1016/j.addbeh.2023.107906
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37984222&dopt=Abstract
http://dx.doi.org/10.1016/j.psychres.2019.112686
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31757638&dopt=Abstract
https://europepmc.org/abstract/MED/38559402
https://europepmc.org/abstract/MED/38559402
http://dx.doi.org/10.3389/fpsyt.2024.1370757
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38559402&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2023.107813
http://dx.doi.org/10.58860/ijsh.v3i1.146
https://www.jmir.org/2024//e48356/
http://dx.doi.org/10.2196/48356
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38533835&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm13092626
http://dx.doi.org/10.3390/jcm13092626
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38731154&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0280681
http://dx.doi.org/10.1371/journal.pone.0280681
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36701337&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Almalki

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Randjelovi¢ P, Stojanovi¢ N, Ili¢ I, Vuckovi¢ D. The effect of reducing blue light from smartphone screen on subjective
quality of sleep among students. Chronobiol Int. 2023;40(3):335-342. [doi: 10.1080/07420528.2023.2173606] [Medline:
36744480]

Elsheikh AA, Elsharkawy SA, Ahmed DS. Impact of smartphone use at bedtime on sleep quality and academic activities
among medical studentsat Al-Azhar University at Cairo. JPublic Health (Berl). 2023;32(11):2091-2100. [FREE Full text]
[doi: 10.1007/s10389-023-01964-8]

Liu H, Vachova L, Plevova |. Effect of mobile phone dependence on various aspects of academic achievement: evidence
from Chinese and Czech university students. Pegem Journal of Education and Instruction. 2024;14(2):20-26. [doi:
10.47750/pegegog.14.02.03]

Cemei L, Sriram S, Holy O, Rehman S. A longitudinal investigation on the reciprocal relationship of problematic smartphone
use with bedtime procrastination, sleep quality, and mental health among university students. Psychol Res Behav Manag.
2024;17:3355-3367. [FREE Full text] [doi: 10.2147/PRBM.S472299] [Medline: 39359420]

Laghari I, Khan A, Hussain S, Waheed S. Rel ationship between screen-time, leeping pattern and stress during the pandemic
among university students. Int J Soc Sci Arch. 2023;6(3).

Ji Z, Zhou L. A problem not to be ignored: the influencing factors of mobile phone addiction and its influence on sleep
quality. Health. 2024;16(5):459-469.

Wang Q, Zhong Y, Zhao G, Song R, Zeng C. Relationship among content type of smartphone use, technostress, and sleep
difficulty: astudy of university studentsin China. Educ Inf Technol. 2022;28(2):1697-1714. [doi:
10.1007/s10639-022-11222-1]

Hu B, Shen W, Wang Y, Wu Q, Li J, Xu X, et a. Prevalence and related factors of sleep quality among Chinese
undergraduates in Jiangsu province: multiple models' analysis. Front Psychol. 2024;15:1343186. [FREE Full text] [doi:
10.3389/fpsyq.2024.1343186] [Medline: 38659684]

Ajzen |. Thetheory of planned behavior. Organ Behav Hum Decis Process. 1991;50(2):179-211.

Vandenbroucke JP, von EIm E, Altman DG, Ggtzsche PC, Mulrow CD, Pocock SJ, et al. STROBE Initiative. Strengthening
the Reporting of Observational Studiesin Epidemiology (STROBE): explanation and elaboration. Int J Surg.
2014;12(12):1500-1524. [FREE Full text] [doi: 10.1016/].ijsu.2014.07.014] [Medline: 25046751]

Alshalawi AS. Social media usage intensity and academic performance among undergraduate students in Saudi Arabia.
Contemp Educ Technol. 2022;14(2):ep361. [doi: 10.30935/cedtech/11711]

Number of social mediausersin Saudi Arabiafrom 2020 to 2029. Statista. URL : https.//www.statista.com/forecasts/1144943/
social-media-users-in-saudi-arabia [accessed 2024-05-13]

Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh sleep quality index: a new instrument for
psychiatric practice and research. Psychiatry Res. 1989;28(2):193-213. [doi: 10.1016/0165-1781(89)90047-4] [Medline:
2748771]

Suleiman KH, Yates BC, Berger AM, Pozehl B, Meza J. Trandlating the Pittsburgh sleep quality index into Arabic. West
JNurs Res. 2010;32(2):250-268. [doi: 10.1177/0193945909348230] [Medline: 19915205]

LaneHY, Chang CJ, Huang CL, Chang YH. Aninvestigation into smartphone addiction with personality and sleep quality
among university students. Int J Environ Res Public Health. 2021;18(14):7588. [EREE Full text] [doi:
10.3390/ijerph18147588] [Medline: 34300037]

Cui G,YinY, Li S, ChenL, LiuX, Tang K, et a. Longitudinal relationships among problematic mobile phone use, bedtime
procrastination, sleep quality and depressive symptoms in Chinese college students: a cross-lagged panel analysis. BMC
Psychiatry. 2021;21(1):449. [FREE Full text] [doi: 10.1186/s12888-021-03451-4] [Medline: 34507561]

Fillion M, Gradisar M, Bartel K, Whittall H, Kahn M. What's 'app’-ning to adolescent sleep? Links between device, app
use, and sleep outcomes. Sleep Med. 2022;100:174-182. [doi: 10.1016/j.5leep.2022.08.004] [Medline: 36084495]

Kumar Swain R, Pati AK. Use of socia networking sites (SNSs) and its repercussions on sleep quality, psychosocial
behavior, academic performance and circadian rhythm of humans — a brief review. Biological Rhythm Research.
2019;52(8):1139-1178. [doi: 10.1080/09291016.2019.1620487]

Rathakrishnan B, Bikar Singh SS, Kamaluddin MR, Yahaya A, Mohd Nasir MA, Ibrahim F, et al. Smartphone addiction
and sleep quality on academic performance of university students: an exploratory research. Int JEnviron Res Public Health.
2021;18(16):8291. [FREE Full text] [doi: 10.3390/ijerph18168291] [Medline: 34444042]

Huiberts LM, Opperhuizen AL, Schlangen LIM. Pre-bedtime activities and light-emitting screen use in university students
and their relationships with self-reported sleep duration and quality. Light Res Technol. 2022;54(6):595-608. [doi:
10.1177/14771535221074725]

Sirgjudeen M, Alzhrani M, Alanazi A, Algahtani M, Waly M, Unnikrishnan R, et a. Prevalence of text neck posture,
smartphone addiction, and its association with neck disorders among university students in the Kingdom of Saudi Arabia
during the COVID-19 pandemic. PeerJ. 2022;10:€14443. [FREE Full text] [doi: 10.7717/peerj.14443] [Medline: 36540801]
Pham HT, Chuang H, Kuo C, Yeh T, Liao W. Electronic device use before bedtime and sleep quality among university
students. Healthcare (Basdl). 2021;9(9):1091. [FREE Full text] [doi: 10.3390/healthcare9091091] [Medline: 34574865]

https:/formative.,jmir.org/2025/1/e67223 JMIR Form Res 2025 | vol. 9| e67223 | p. 16

(page number not for citation purposes)


http://dx.doi.org/10.1080/07420528.2023.2173606
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36744480&dopt=Abstract
https://link.springer.com/article/10.1007/s10389-023-01964-8
http://dx.doi.org/10.1007/s10389-023-01964-8
http://dx.doi.org/10.47750/pegegog.14.02.03
https://dx.doi.org/10.2147/PRBM.S472299
http://dx.doi.org/10.2147/PRBM.S472299
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39359420&dopt=Abstract
http://dx.doi.org/10.1007/s10639-022-11222-1
https://europepmc.org/abstract/MED/38659684
http://dx.doi.org/10.3389/fpsyg.2024.1343186
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38659684&dopt=Abstract
https://boris.unibe.ch/id/eprint/55060
http://dx.doi.org/10.1016/j.ijsu.2014.07.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25046751&dopt=Abstract
http://dx.doi.org/10.30935/cedtech/11711
https://www.statista.com/forecasts/1144943/social-media-users-in-saudi-arabia
https://www.statista.com/forecasts/1144943/social-media-users-in-saudi-arabia
http://dx.doi.org/10.1016/0165-1781(89)90047-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2748771&dopt=Abstract
http://dx.doi.org/10.1177/0193945909348230
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19915205&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph18147588
http://dx.doi.org/10.3390/ijerph18147588
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34300037&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-021-03451-4
http://dx.doi.org/10.1186/s12888-021-03451-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34507561&dopt=Abstract
http://dx.doi.org/10.1016/j.sleep.2022.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36084495&dopt=Abstract
http://dx.doi.org/10.1080/09291016.2019.1620487
https://www.mdpi.com/resolver?pii=ijerph18168291
http://dx.doi.org/10.3390/ijerph18168291
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34444042&dopt=Abstract
http://dx.doi.org/10.1177/14771535221074725
https://europepmc.org/abstract/MED/36540801
http://dx.doi.org/10.7717/peerj.14443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36540801&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare9091091
http://dx.doi.org/10.3390/healthcare9091091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34574865&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Almalki

35.

36.

37.

38.

39.

40.

41.

42.

Andersen TO, Dissing AS, Varga TV, Rod NH. The SmartSleep experiment: Evaluation of changesin night-time smartphone
behavior following a mass media citizen science campaign. PLoS One. 2021;16(7):e0253783. [FREE Full text] [doi:
10.1371/journal .pone.0253783] [Medline: 34288929]

Pegado A, Alvarez M, Roberto MS. Therole of behaviour-change theory in sleep interventions with emerging adults (aged
18-29 years): a systematic review and meta-analysis. J Sleep Res. 2023;32(5):e13877. [doi: 10.1111/js.13877] [Medline:
36922157]

Knowlden A. Models and theories of behavior change relevant to dleep health. In: Sleep and Health. United States. Academic
Press; 2019:171-186.

Kravcenko B. The effect of a six-week mindfulness meditation stress reduction course on the effect of mobile phone use
on sleep quality in master students at the University of Twente. Netherlands. Bachelor's thesis, University of Twente; 2023.
URL: https://essay.utwente.nl/94266/ [accessed 2025-02-12]

Kheiringjad S, Visuri A, FerreiraD, Hosio S. 'Leave your smartphone out of bed': quantitative analysis of smartphone use
effect on deep quality. Pers Ubiquitous Comput. 2023;27(2):447-466. [ FREE Full text] [doi: 10.1007/500779-022-01694-w]
[Medline: 36405389]

Savitz D, Wellenius G. Can cross-sectional studies contribute to causal inference? It depends. Am J Epidemiol.
2023;192(4):514-516. [doi: 10.1093/aje/kwac037] [Medline: 35231933]

van der Ham 1JM, van der Kuil MNA, Claessen MHG. Quality of self-reported cognition: effects of age and gender on
spatial navigation self-reports. Aging Ment Health. 2021;25(5):873-878. [FREE Full text] [doi:
10.1080/13607863.2020.1742658] [Medline: 32233799]

Jones A, Walters J, Brown A. Participant recruitment in social work: a social media approach. Soc. Work Res.
2020;44(4):247-255.

Abbreviations

CFIl: comparative fit index

OR: oddsratio

PSQI: Pittsburgh Sleep Quality Index

RM SEA: root mean square error of approximation

SEM: sequencing eguation modeling

STROBE: Strengthening the Reporting of Observational Studiesin Epidemiology
SQDPM: dleep quality during the past month

SQPNE: sleep quality perceived negative effects

SQSU: deep quality smartphone usage

Edited by A Mavragani; submitted 05.10.24; peer-reviewed by | Wilson, W-J He; comments to author 20.12.24; revised version
received 24.12.24; accepted 07.01.25; published 10.03.25

Please cite as:

Almalki M

Predictors of the Intention to Stop Using Smart Devices at Bedtime Among University Sudents in Saudi Arabia: Cross-Sectional
Survey

JMIR Form Res 2025;9: 67223

URL: https://formative.jmir.org/2025/1/e67223

doi: 10.2196/67223

PMID: 40063070

©Manal Almalki. Originally published in IMIR Formative Research (https:/formative,jmir.org), 10.03.2025. Thisisan open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first publishedin IMIR
Formative Research, is properly cited. The complete bibliographic information, a link to the origina publication on
https://formative.jmir.org, as well as this copyright and license information must be included.

https:/formative.,jmir.org/2025/1/e67223 JMIR Form Res 2025 | vol. 9| e67223 | p. 17

RenderX

(page number not for citation purposes)


https://dx.plos.org/10.1371/journal.pone.0253783
http://dx.doi.org/10.1371/journal.pone.0253783
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34288929&dopt=Abstract
http://dx.doi.org/10.1111/jsr.13877
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36922157&dopt=Abstract
https://essay.utwente.nl/94266/
https://europepmc.org/abstract/MED/36405389
http://dx.doi.org/10.1007/s00779-022-01694-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36405389&dopt=Abstract
http://dx.doi.org/10.1093/aje/kwac037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35231933&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.1080/13607863.2020.1742658?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/13607863.2020.1742658
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32233799&dopt=Abstract
https://formative.jmir.org/2025/1/e67223
http://dx.doi.org/10.2196/67223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40063070&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

