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Purpose: Problematic smartphone use is a prevalent behavioral issue in the digital age and is frequently associated with sleep
disturbances. However, evidence on how different sleep domains respond to short-term behavioral restriction under natural conditions
remains limited. This study aimed to examine smartphone use patterns in young adult males, evaluate their relationship with
problematic smartphone use risk, and assess changes in sleep-related outcomes following short-term, institutionally mandated
smartphone restriction.

Patients and Methods: This prospective pre—post observational study was conducted at a male police college during a 10-day
institution-mandated smartphone restriction. Participants (n = 254) were classified into low-risk and high-risk problematic smartphone
use groups based on the Smartphone Addiction Scale—Short Version (SAS-SV). Sleep quality, sleep hygiene, insomnia severity, and
daytime sleepiness were measured before and after the restriction period. Associations between smartphone use characteristics (daily
duration, timing of use, and usage purposes) and sleep outcomes were examined using group comparisons and multivariate analyses.
Results: At baseline, individuals classified as high-risk reported longer overall smartphone use, particularly during evening hours,
together with poorer sleep hygiene, lower perceived sleep quality, and greater daytime sleepiness. After the restriction period,
improvements were mainly observed in behaviorally related sleep measures, including sleep hygiene and subjective sleep quality.
In contrast, insomnia severity and daytime sleepiness showed limited change and did not demonstrate a significant group-by-time
interaction.

Conclusion: The findings suggest that intensive evening smartphone use may be associated with sleep difficulties that are largely
behaviorally mediated. Improvements in sleep-related behaviors accompanied short-term reductions in device exposure, whereas sleep
parameters linked to more stable physiological regulation appeared less responsive over this brief interval. Addressing the timing and
intensity of smartphone use is a relevant behavioral target in strategies to improve sleep health in young adults.
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Introduction

Smartphones have become an integral part of everyday life worldwide.! The convenience of online communication and
the wide range of functions they offer have further increased their use in everyday activities. However, the behavioral
aspects of this intensive use have also led to the emergence of individuals exhibiting signs of problematic or dysregulated
smartphone use.” In the field of neuropsychiatry, behavioral addictions related to digital device use are receiving
increasing attention, although evidence is reported to be limited.® Problematic smartphone use (PSU) has been described
as sharing certain behavioral features with recognized behavioral addictions, such as compulsive use patterns and
functional impairment.* In addition, PSU has been associated with various physical complaints (such as musculoskeletal

pain and accidents) as well as psychological problems, including depression and anxiety.>>
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Among the identified health problems are sleep disorders, and excessive smartphone use can make it challenging to
get a good night’s sleep.® Increased smartphone use has been associated with shorter sleep duration and lower sleep
efficiency.” Studies examining the relationship between smartphone use and sleep disorders have suggested physiological
mechanisms, including disruptions in the circadian rhythm, melatonin suppression, and increased cognitive arousal
during smartphone use.* ' A recent meta-analysis reported that 39% of students demonstrated findings consistent with
high-risk smartphone use and 57% suffered from sleep deprivation.!' Numerous studies have investigated the factors
influencing PSU and its relationship with sleep, but observational data examining changes in sleep parameters are
limited.'>"* In Turkey, studies conducted among university students have also reported notable levels of problematic
smartphone use. For example, Demirci et al reported that higher smartphone use was associated with poorer sleep quality
and increased daytime dysfunction among Turkish university students, highlighting the relevance of this issue among
young adults.'*

Throughout the study period, the institutional setting provided a natural context for observing the short-term effects of
restricted smartphone access in real-world conditions and also for examining how reduced smartphone exposure might
relate to sleep-related outcomes, as it stemmed from routine institutional practice rather than an intervention imposed by
the researcher. Although the term “smartphone addiction™ is frequently used in the literature, it is not a formally
recognized clinical diagnosis in current diagnostic classification systems; therefore, the present study conceptualizes
smartphone-related problems within a risk-based, operational framework of problematic smartphone use, consistent with
contemporary conceptual discussions in the field. The study was conducted at a police college that admitted only male
students; therefore, the sample consisted solely of young adult males. Based on this information, a prospective, pre-post
observational study was conducted in a homogeneous group of young adult males living in similar environmental and
lifestyle conditions, aiming to investigate factors influencing problematic smartphone use and to evaluate the relationship
between problematic smartphone use and sleep-related parameters.

Materials and Methods

Participants and Procedure

This study was designed as a prospective pre—post observational study conducted in a naturalistic institutional setting at
a police college that admits only male students. During the enrollment period, the use of personal electronic devices,
including smartphones, tablets, and computers, was restricted in accordance with institutional regulations. This restriction
was implemented by the school administration independently of the research protocol, and the research team neither
introduced nor controlled this condition. Accordingly, the study aimed to evaluate sleep-related parameters before and
after this institution-mandated restriction period.

All individuals applying for enrollment for the first time were informed about the study procedures, and written
informed consent was obtained from those who agreed to participate. Of the 510 students who met the institution’s
admission criteria, 424 voluntarily agreed to participate and completed the baseline assessment (Test 1), while 86
declined to participate or did not complete the baseline questionnaires. The participant flow is illustrated in Figure 1.

Participation criteria included being between 19 and 25 years old, owning a smartphone, being willing to
participate voluntarily, and completing the basic assessment forms. Exclusion criteria included a history of chronic
medical conditions, psychiatric diagnosis or treatment, self-reported problematic smartphone or internet use requiring
clinical evaluation or treatment, clinically diagnosed sleep disorders, incomplete baseline survey data, or withdrawal of
consent.

At baseline (Test 1), participants completed demographic and health-related forms, smartphone usage characteristics,
the Smartphone Addiction Scale — Short Version (SAS-SV), and sleep-related scales. The SAS-SV was administered only
at baseline to classify participants according to baseline PSU risk status (high-risk vs low-risk). It was not re-
administered at follow-up because the primary aim was to evaluate changes in sleep-related parameters according to
baseline PSU risk status. After the 10-day institution-mandated restriction period, follow-up assessments (Test 2) were

conducted, during which the sleep-related scales were re-administered.

2 htps: Neuropsychiatric Disease and Treatment 2026:22



Ozen Gékmuharremoglu and Goban Taskin

Declined participation or did not
Students meeting institutional admission criteria (n = 510) complete baseline questionnaires (n

= 86)

Completed baseline assessment (Test 1) and provided consent (n = 424)

Baseline assessment:

Demographic and health-related forms, smartphone usage
characteristics, SAS-SV, and sleep-related scales

Baseline PSU risk classification using SAS-SV

|

10-day institution-mandated smartphone restriction period F

Did not complete follow-up or had
incomplete follow-up data (n = 170)

Follow-up assessment:
Sleep-related scales re-administered

Completed follow-up assessment and included in final analysis (Test 2)
(n = 254)

Final analytic groups based on baseline SAS-SV classification:

LR-PSU (n = 195)
HR-PSU (n = 59)

-

Figure | Study flow diagram showing participant recruitment, baseline assessment (Test 1), baseline classification of problematic smartphone use risk using the Smartphone
Addiction Scale-Short Version (SAS-SV), the 10-day institution-mandated smartphone restriction period, follow-up assessment and completion, and the final analytic sample.
Abbreviations: PSU, problematic smartphone use; LR-PSU, low-risk problematic smartphone use; HR-PSU, high-risk problematic smartphone use; SAS-SV, Smartphone
Addiction Scale-Short Version.

During the 10-day restriction period, participants remained within school buildings under comparable environmental
conditions, including standard meal schedules, educational and physical activity routines, sleep schedules, and similar
dormitory conditions (heat, light, and noise).

Additional information was collected at baseline regarding age, weight, height, smoking status and amount, exercise
participation, health history, duration of smartphone ownership, total daily smartphone use time, and its temporal distribution.
For analysis purposes, the 24 hours were divided into daytime (08:00—16:00), evening period (16:00-24:00), and sleep hours

(00:00-08:00). In addition, participants estimated the time (in minutes) spent on various smartphone activities, including
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internet browsing, communication, social media use, gaming, entertainment, and educational purposes. During the follow-up
phase, participants also confirmed that they did not use smartphones during the restriction period.

Measurements

All self-administered questionnaires were administered in Turkish. Sleep-related measures were assessed at two time
points separated by a 10-day institution-mandated smartphone restriction period, whereas the SAS-SV was administered
only at baseline.

Smartphone Addiction Scale-Short Version (SAS-SV)

PSU was assessed using the SAS-SV, a 10-item self-report test developed to screen for maladaptive smartphone use
patterns, which was administered at the beginning of our study.® Although the scale’s title includes the term “addiction,”
the instrument functions as a screening measure and does not provide a clinical diagnosis. It is a commonly used tool to
screen for the risk of PSU in similar research in epidemiological and behavioral fields.

Each item was rated on a 6-point Likert scale (1 = strongly disagree to 6 = strongly agree); higher total scores indicate
more problematic smartphone use. In line with previous validation studies, a cutoff score of >31 for males was used to
classify participants as high risk for problematic smartphone use, rather than establishing a formal diagnosis'>'®
Participants who scored below this threshold were classified as low risk.

Epworth Sleepiness Scale (ESS)

This self-report scale consists of eight items that assess daytime sleepiness and the likelihood of falling asleep in various
daily situations. Each item is rated from 0 (low likelihood of falling asleep) to 3 (high likelihood of falling asleep), with
a total score ranging from 0 to 24; a score above 10 indicates excessive daytime sleepiness. The Turkish version of the scale

has been previously validated, and Cronbach’s alpha coefficients reported in the literature range from 0.73 to 0.88.'7'#

Pittsburgh Sleep Quality Index (PSQI)

The PSQI is a 19-item self-assessment questionnaire that evaluates seven components of sleep quality over the past
month. Each component is scored between 0 and 3, and the global score ranges from 0 to 21. Scores higher than 5
indicate poor sleep quality. The Turkish version of the PSQI has demonstrated acceptable validity and reliability, with
reported Cronbach’s alpha coefficients generally above 0.70.'**

Insomnia Severity Index (ISI)

This self-report questionnaire, which assesses the severity of insomnia symptoms, consists of 7 items with responses
ranging from 0 (none) to 4 (extremely severe), yielding a total score of 0 to 28. To demonstrate clinically significant
insomnia symptoms, we divided our participants into two groups based on ISI threshold values: those scoring below 15
(no clinically significant insomnia symptoms) and those scoring 15 or higher (moderate to severe insomnia symptoms).
The Turkish version of the ISI has also shown good psychometric properties in previous studies, with Cronbach’s alpha
values ranging from 0.74 to 0.90.*!

The Sleep Hygiene Index (SHI)
The Sleep Hygiene Index is a 13-item self-report scale that assesses behavioral and environmental factors affecting sleep
quality. Each item is scored from “Never” (0) to “Always” (4). The scale covers both appropriate sleep habits and
behaviors related to a suitable sleep environment. An increase in the total score is associated with worse sleep hygiene.
No valid threshold value has been reported for sleep hygiene problems in Turkey.?*

As the study was conducted within an institutional data-collection framework, only total-scale scores were recorded,
and item-level responses were not retained. Therefore, internal consistency coefficients could not be recalculated for the

present sample.

Statistical Analysis
Statistical analyses were conducted using IBM SPSS Statistics version 23 and R statistical software. Demographic
variables (eg, age, smoking status, exercise participation) were summarized using descriptive statistics. In contrast, study

4 https: Neuropsychiatric Disease and Treatment 2026:22



Ozen Gékmuharremoglu and Goban Taskin

variables related to smartphone use patterns and sleep-related parameters were analyzed using inferential statistical
methods. Participation was voluntary, and all individuals who met the eligibility criteria during the study period were
included in the analyses.

Pilot Study and Sample Size Estimation

Before the main study, a pilot study involving 30 participants was conducted to evaluate the feasibility of the study
procedures and to obtain a preliminary estimate of the expected effect size for sample size planning. Pilot data were not
included in the final dataset used in the main analyses. Because of the small sample size in the pilot phase, normality was
evaluated using the Shapiro—Wilk test, and exploratory between-group comparisons were performed using the Mann—
Whitney U-test. Based on the effect size estimated from the pilot study (Cohen’s d = 0.82), the minimum required sample
size was calculated as 42 participants per group, corresponding to 95.4% statistical power at a 95% confidence level for
comparisons between the high-risk problematic smartphone use (HR-PSU) and low-risk problematic smartphone use
(LR-PSU) groups. Because pilot studies provide only approximate estimates of effect size, this value was used as
a provisional parameter for sample size planning rather than a definitive estimate of the true effect size.

Assessment of Distributional Assumptions
For the main dataset (N = 254), the distribution of continuous variables was examined using the Kolmogorov—Smirnov
test. Since several variables deviated from normality, nonparametric statistical methods were used when appropriate.

Descriptive Statistics and Baseline Comparisons

Participant characteristics, smartphone usage variables, and sleep-related measures were summarized using descriptive
statistics. Continuous variables are presented as mean + standard deviation and median (minimum—-maximum), whereas
categorical variables are reported as frequencies and percentages. Baseline differences between the HR-PSU and LR-
PSU groups were evaluated using the Mann—Whitney U-test for continuous variables and the Pearson chi-square test for
categorical variables.

Regression Analysis

To examine behavioral variables associated with PSU risk, binary logistic regression analysis was performed with SAS-
SV classification (HR-PSU and LR-PSU) as the dependent variable. Smartphone usage time and participants’ reported
phone usage purposes were included as explanatory variables in the analysis.

ROC Curve Analysis

Receiver operating characteristic (ROC) curve analysis was performed to evaluate the ability of smartphone usage time
variables to differentiate between HR-PSU and LR-PSU participants. Potential threshold values were estimated using the
Youden index.

Pre—Post Analysis of Sleep Parameters

Changes in sleep-related measures during the 10-day institution-mandated smartphone restriction period were analyzed
using a robust repeated-measures ANOVA based on the Q statistic. This model examined the effects of time (baseline
and follow-up), group (HR-PSU and LR-PSU), and time x group interaction, and effect size measures were calculated to
measure the magnitude of observed differences. For nonparametric between-group comparisons using the Mann—
Whitney U-test, the effect size was reported as r. For repeated-measures analyses, effect sizes were expressed as partial
eta squared (n?). All statistical tests were two-sided, and p < 0.05 was considered statistically significant.

Results

The study included 254 male participants aged 18-25 years, initially divided into two groups based on baseline SAS-SV
scores: LR-PSU (n = 195) and HR-PSU (n = 59). Age, body mass index (BMI), smoking status, and duration of
smartphone ownership did not differ significantly between groups, and effect size estimates showed negligible group
differences (Table 1).
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Table | Comparison of Demographic Characteristics and Smartphone Use Variables
According to Problematic Smartphone Use Risk (SAS-SV)
Low-Risk PSU | High-risk PSU P ES
N:195 N:59
Age 20 (18-25) 20 (18-24) 0927 | 0011
BMI 22.6 (16.9-30.3) | 22.7 (18.5-27.4) | 0.860 | 0.022
Daily Amount of Cigarettes 0 (0-30) 0 (0-40) 0.304 | 0.113
Phone Ownership Period (Years) 6 (2-15) 7 (2-14) 0.482 | 0.088
Sleep Period (00:00-08:00, Minutes) 20 (0-300) 15 (0-215) 0929 | 0011
Daytime Period (08:00—16:00, Minutes) | 60 (0-480) 70 (0-400) 0.498 | 0.084
Evening Period (16:00-00:00, Minutes) | 100 (0-500) 120 (0-400) 0.046 | 0.251
Daily Total Usage Time (Minutes) 200 (30-780) 240 (30-800) 0.030 | 0.274

Notes: Data are presented as median (minimum—maximum). Comparisons between groups were performed using the
Mann-Whitney U-test. ES denotes effect size (r) for Mann—Whitney U comparisons. Bold values indicate statistical
significance (p < 0.05).

Abbreviations: SAS-SV, Smartphone Addiction Scale-Short Version; PSU, problematic smartphone use; BMI, body mass
index.

Factors Associated with Problematic Smartphone Use Risk

When independent variables associated with the risk of PSU were examined using logistic regression, univariate models
showed that longer total daily smartphone use time was associated with a higher risk of PSU (OR = 1.002; 95% CI:
1.000-1.004; p = 0.042). Regarding usage purposes, internet browsing (p = 0.022), social media use (p = 0.013), and
gaming (p = 0.018) were significantly associated with the risk of PSU. Other usage purposes were not significantly
associated (p > 0.050). When the parameters examined in the univariate model were simultaneously included in the
multivariate logistic regression model, none remained significantly associated with the risk of PSU (p > 0.050), and this
decrease may partly reflect overlap between smartphone usage time and usage purpose. The low overall explanatory
power of the model (Nagelkerke R’ = 0.033) suggests that only a small portion of the variance in PSU risk is explained
by the included variables, and that PSU may also be influenced by additional behavioral and contextual factors not

addressed in our analysis. The results of the logistic regression analyses are presented in Table 2.

Table 2 Logistic Regression Analysis of Factors Associated with Problematic Smartphone Use Risk

Variable LR-PSU HR-PSU Univariate P Multivariate P
OR (95% CI) OR (95% ClI)

Age (years) 199 + 1.6 198 + 1.4 0.97 (0.81-1.18) | 0.779 | 0.93 (0.74-1.16) | 0.526

Phone ownership period (years) 68125 7.1 £24 1.04 (0.92—1.17) | 0.526 | 1.04 (0.90-1.20) | 0.575

Daily total usage time (min) 2369 £ 1219 | 276.2 + 143.8 | 1.00 (1.00-1.00) | 0.042 | 1.02 (0.99-1.05) | 0.203

Sleep period (00:00-08:00, min) 39.3 £53.7 388 +51.0 1.00 (0.99-1.01) | 0.950 | 0.98 (0.95-1.01) | 0.186

Daytime period (08:00-16:00, min) | 85.0 £ 72.2 99.7 £ 926 1.00 (1.00-1.01) | 0.203 | 0.98 (0.95-1.01) | 0.222

Evening period (16:00-00:00, min) 1139 + 85.6 1359 + 87.5 1.00 (1.00-1.01) | 0.090 | 0.98 (0.95-1.02) | 0.290

Smoking

No 124 (79.0) 33 (21.0) Reference — Reference —

Yes 71 (732) 26 (26.8) 1.38 (0.76-2.49) | 0.290 | 1.39 (0.73-2.64) | 0.323

Regular exercise

No 64 (71.1) 26 (28.9) Reference — Reference —

Yes 131 (79.9) 33 (20.1) 0.62 (0.34-1.12) | 0.115 | 0.60 (0.31-1.17) | 0.131

Internet surfing

No 48 (88.9) 6 (I1.1) Reference — Reference —

Yes 147 (73.5) 53 (26.5) 2.88 (1.17-7.13) | 0.022 | 2.27 (0.80-6.42) | 0.123
(Continued)
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Table 2 (Continued).

Variable LR-PSU HR-PSU Univariate p Multivariate P
OR (95% CI) OR (95% CI)

Communication

No Il (78.6) 3(21.4) Reference — Reference —

Yes 184 (76.7) 56 (23.3) 1.12 (0.30-4.14) | 0.870 | 0.61 (0.14-2.69) | 0.517

Listening to music

No 53 (81.5) 12 (18.5) Reference — Reference —

Yes 142 (75.1) 47 (24.9) 1.46 (0.72-2.97) | 0.293 | 1.09 (0.44-2.69) | 0.845

Social media use

No 51 (89.5) 6 (10.5) Reference — Reference —

Yes 144 (73.1) 53 (26.9) 3.13 (1.27-7.72) | 0.013 | 2.49 (0.90-6.86) | 0.079

Learning purposes

No 81 (77.1) 24 (22.9) Reference — Reference —

Yes 114 (76.5) 35 (23.5) 1.04 (0.57-1.87) | 0.906 | 0.54 (0.25-1.17) | 0.117

Watching movies

No 101 (81.5) 23 (18.5) Reference — Reference —

Yes 94 (72.3) 36 (27.7) 1.68 (0.93-3.05) | 0.086 | 1.41 (0.62-3.24) | 0.417

Playing games

No 120 (82.2) 26 (17.8) Reference — Reference —

Yes 75 (69.4) 33 (30.6) 2.03 (1.13-3.66) | 0.018 | 1.43 (0.69-2.94) | 0.335

Notes: Data are presented as mean * standard deviation or n (%). Odds ratios (ORs) for continuous variables represent the change in odds associated with
a one-unit increase in the corresponding variable. Model fit indices: Cox & Snell R* = 0.022; Nagelkerke R?* = 0.033. Problematic smartphone use risk was
defined based on the Smartphone Addiction Scale-Short Version (SAS-SV) scores and does not constitute a formal clinical diagnosis.

Abbreviations: OR, odds ratio; Cl, confidence interval; LR-PSU, low-risk problematic smartphone use; HR-PSU, high-risk problematic smartphone use; SAS-
SV, Smartphone Addiction Scale-Short Version.

Smartphone Use Patterns and Risk Classification

Total daily smartphone use (p = 0.030) and evening smartphone use (16:00-00:00; p = 0.046) were significantly longer in
the HR-PSU group compared to the LR-PSU group, but the effect sizes were small (Table 1). ROC analyses showed that
a daily smartphone use threshold of >190 minutes had limited discriminatory ability for identifying HR-PSU (AUC =
0.593; 95% CI: 0.513-0.673). Similarly, an evening smartphone use duration of >100 minutes also showed limited
discriminatory ability (AUC = 0.585; 95% CI: 0.502-0.668). ROC curves illustrating these findings are shown in
Figure 2, and the corresponding numerical results are summarized in Table 3.

10
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02 Daily Usage Time
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/ Daily usage distribution
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— Reference Line
00 4
0,0 02 04 06 08 10

1 - Specificity

Figure 2 Receiver operating characteristic (ROC) curves showing the discriminatory performance of total daily smartphone use duration and evening period smartphone
use duration (16:00-00:00) for identifying high-risk problematic smartphone use, as measured by the Smartphone Addiction Scale-Short Version (SAS-SV).
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Table 3 Cut-off Values of Smartphone Use Duration for Identifying Participants at High Risk of Problematic Smartphone Use

Cut-off | AUC (95% CI) P Sensitivity (%) | Specificity (%) | PPV (%) | NPV (%)
Daily usage time(minutes) 2190 | 0.593 (0.531-0.673) | 0.031 | 74.58% 46.15% 29.53% | 85.71%
Sleep period - 0.496 (0.41-0.582) | 0.932 | - - - -
(00:00-08:00)

Daytime period (08:00-16:00) | - 0.529 (0.439-0.619) | 0.503 | - - . -
Evening period (16:00-00:00) | =100 0.585 (0.502-0.668) | 0.047 | 67.80% 4821% 2837% | 83.19%

Notes: ROC analyses were performed to identify cut-off values for smartphone use duration using the Youden index. Data are presented as AUC with 95% confidence
intervals. Sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) are reported for statistically significant cut-off points. - indicates that
no statistically significant cut-off value was identified, and corresponding diagnostic performance measures were not reported. Bold values indicate statistical significance

(p < 0.05).

Abbreviations: ROC, receiver operating characteristic; AUC, area under the curve; Cl, confidence interval; PPV, positive predictive value; NPV, negative predictive

value.

Sleep Parameters

Sleep-related variables were assessed at two measurement points: baseline (Test 1) and after a 10-day period during

which smartphone use was institutionally restricted (Test 2).

Daytime Sleepiness (ESS)

ESS scores were higher in the HR-PSU group than in the LR-PSU group (p = 0.005), but the corresponding effect size
was small (Table 4). ESS values did not change significantly over time (p = 0.347), and the time x group interaction was

not statistically significant (p = 0.094).

Sleep Quality (PSQI)

At baseline, participants in the HR-PSU group showed higher PSQI scores (p = 0.001). The decrease in PSQI scores
observed over time after the restriction period was significant (p = 0.001), with a small to moderate effect size (Table 4).
This decrease was observed in both groups, and the magnitude of the change was comparable between HR-PSU and LR-

PSU participants (Table 4 and Figure 3).

Table 4 Changes in Sleep-Related Parameters Before (Test |) and After (Test 2) the 10-Day
Smartphone Restriction Period According to Problematic Smartphone Use Risk

Time | PSU Total Q P ES
High Risk | Low Risk
ESS | Test | | 5(0-14) 3(0-18) | 4(0-18) | Group 7.962 | 0.005 | 0.016
Test 2 | 5 (0-22) 4(0-15) | 4(0-22) | Time 0.885 | 0347 | 0.002
Total | 5(0-22) 4(0-18) | 4(0-22) | Group*Time | 2.804 | 0.094 | 0.006
PSQI | Test | | 6 (1-16)* | 4 (0-15)® | 5(0-16) | Group 10.600 | 0.001 | 0.02I
Test2 | 4 (0-11)° | 4(0-13)® | 4(0-13) | Time 10.600 | 0.001 | 0.02I
Total | 5 (0-16) 4 (0-15 | 4(0-16) | Group*Time | 10.600 | 0.001 | 0.02I
ISl Test | | 7 (0-19) 5(0-25) | 5(0-25) | Group 2.360 | 0.125 | 0.005
Test 2 | 4 (0-16) 4(0-21) | 4(0-21) | Time 9.440 | 0.002 | 0.018
Total | 6 (0-19) 4(0-25) | 5(0-25) | Group*Time | 2.630 | 0.105 | 0.005
SHI | Test | | 20 (3-52)* | I3 (044)° | 14 (0-52) | Group 14.150 | <0.001 | 0.027
Test 2 | 15 (0-52)*® | 14 (049)® | 15 (0-52) | Time 3.540 | 0.060 | 0.007
Total | 18 (0-52) | 14 (049) | 14 (0-52) | Group*Time | 8.370 | 0.004 | 0.016

Notes: Data are presented as median (minimum—maximum). Bold values indicate statistical significance (p < 0.05).
Different superscript letters (a, b) indicate statistically significant differences between group—time combinations in post
hoc pairwise comparisons; values sharing the same superscript letter are not significantly different. Q denotes the
ANOVA-type statistic (ATS) obtained from rank-based robust repeated-measures analysis. ES denotes effect size (partial
eta squared, nz).
Abbreviations: LR-PSU, low-risk problematic smartphone use; HR-PSU, high-risk problematic smartphone use; ESS,
Epworth Sleepiness Scale; PSQI, Pittsburgh Sleep Quality Index; ISI, Insomnia Severity Index; SHI, Sleep Hygiene Index.
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Figure 3 Changes in sleep-related parameters between baseline (Test 1) and follow-up (Test 2) after the institution-mandated smartphone restriction period in participants
with low-risk problematic smartphone use (LR-PSU) and high-risk problematic smartphone use (HR-PSU). The figure displays scores for the Epworth Sleepiness Scale (ESS),
the Pittsburgh Sleep Quality Index (PSQI), the Insomnia Severity Index (ISI), and the Sleep Hygiene Index (SHI). Within each parameter, blue boxes represent baseline values
(Test I) and Orange boxes represent follow-up values (Test 2) for the LR-PSU and HR-PSU groups. Boxes indicate medians and interquartile ranges, and whiskers represent
minimum and maximum values. Group, time, and group X time effects were assessed using rank-based robust repeated-measures ANOVA, and the results are presented in
Table 4.

Insomnia Severity (ISI)

ISI scores were comparable between groups and did not differ significantly. After the restriction period, median ISI
values decreased in both HR-PSU and LR-PSU participants (p = 0.002). However, there was no significant interaction
between time and group. The effect size of this change was small, indicating that the observed decrease in ISI scores was
modest.

Sleep Hygiene (SHI)

HR-PSU participants initially had higher SHI scores, reflecting poor sleep hygiene (p < 0.001). While temporal change
was limited during the 10-day restriction period, the time x group interaction was statistically significant (p = 0.004).
Following the restriction period, SHI scores in the HR-PSU group approached those observed in the LR-PSU group. The
effect size associated with this interaction indicated a modest behavioral change. Changes in sleep-related outcomes
before and after the restriction period are shown in Figure 3.

Discussion

This prospective pre-post observational study, conducted in a homogeneous cohort of young adult males, showed a clear
association between problematic smartphone use and multiple sleep-related problems. Participants at higher risk
exhibited lower subjective sleep quality, less favorable sleep hygiene practices, and greater daytime sleepiness at
baseline. Following a 10-day institution-mandated smartphone restriction, positive outcomes were observed in the
examined sleep parameters, particularly behaviorally driven parameters such as sleep hygiene and perceived sleep
quality. Minimal changes were observed in sleep parameters, with neurophysiological processes more dominant in the
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pathophysiology of insomnia severity and daytime sleepiness during this short period. A key feature of the present study
is the naturalistic context in which the behavioral restriction occurred. The temporary smartphone restriction was
implemented as part of institutional regulations rather than being introduced by the research team. This circumstance
created a naturalistic observational context in which participants were exposed to a uniform institutional condition
without investigator-imposed intervention. Because participants followed similar daily schedules and lived under
comparable environmental conditions within the institution, several external factors that commonly influence sleep
patterns—such as daily routines, activity schedules, and dormitory environments—were relatively consistent across the
study period. This context allowed the observation of behavioral and sleep-related changes under conditions that closely
reflect real-life settings.

High prevalence rates of problematic smartphone use have been reported across various populations. A recent meta-
analysis estimated the global prevalence of problematic smartphone use at approximately 26.99% (95% CI:
22.73-31.73).* In addition to prevalence, usage intensity appears to distinguish individuals at higher risk. Dissing
et al reported that average daily smartphone use among at-risk individuals approached 5 hours, and use exceeding 4 hours
per day was frequently associated with poorer sleep quality.®® In our study population, participants classified as HR-PSU
reported longer total daily smartphone use, with a pronounced peak in the evening. ROC analyses showed threshold
values of approximately >190 minutes for total daily use and >100 minutes for evening use; however, their discriminative
performance was limited. In this respect, we believe that the values should be interpreted as indicators of intense use
patterns rather than clinically significant cutoff points. The temporal profile we identified in phone use suggests that both
the duration and timing of smartphone exposure—especially evening use—may reflect behavioral patterns associated
with higher sleep-related disturbances. Intensive smartphone use in the evening may increase cognitive and emotional
arousal through the intensity of online interaction and potentially delay sleep onset. Additionally, late-night screen
exposure and light exposure have been suggested to affect circadian rhythm regulation and melatonin secretion,
mechanisms previously linked to sleep disturbances.® '

Research examining smartphone use among individuals with problematic use patterns has shown that many report
messaging, social networking, and entertainment-focused apps as their most preferred activities. Common characteristics
of these purposes include rapid feedback loops and constant social interaction, which can reinforce repeated interaction
with the device.?® In our high-risk smartphone user group, the most frequently used activities were identified as browsing
the internet, using social media, and playing games; however, the precise duration of individual activities could not be
determined because engagement times were based on participants’ self-reported smartphone use rather than digital
metrics. Nevertheless, the concentration of entertainment and social interaction-focused apps in the evening hours
supports the view that both the content and timing of smartphone engagement use may contribute to vulnerability to
sleep-related disturbances.

Research on the association between problematic smartphone use and sleep has increased substantially in recent
years. Poor sleep quality has been one of the most consistently reported correlates, and it is commonly assessed using
PSQI, which captures both quantitative features, such as sleep duration and latency, and subjective aspects of sleep
quality.'*?” In a study from India, longer smartphone use, particularly during daytime hours and shortly after waking,
was associated with poorer sleep quality, and higher SAS-SV scores were linked to greater sleep disturbance and poorer
daytime functioning.?® The relationship between smartphone use and sleep-related problems is unlikely to depend on
a single mechanism. Instead, several behavioral and biological pathways have been proposed, including increased light
exposure at biologically inappropriate times, delayed behavioral preparation for sleep, altered melatonin-related regula-
tion, changes in brain activity, and physical discomfort associated with prolonged device use.*'° Although these
mechanisms remain speculative, they may help explain why higher PSU risk was associated with poorer sleep-related
outcomes in our sample.

Subjective sleep quality differed between PSU risk groups at baseline, with the HR-PSU group showing less
favorable PSQI scores than the LR-PSU group. After the 10-day restriction period, both groups showed lower PSQI
values than at baseline. This shared downward shift suggests that reduced smartphone exposure during the institutional
restriction period was associated with improved perceived sleep quality at the cohort level, even though the absolute
decrease was greater in the high-risk group. Because the study design was observational, these findings cannot establish
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a causal relationship. However, the findings are compatible with the possibility that the timing and intensity of
smartphone use are related to subjective sleep quality.

Excessive daytime sleepiness (EDS), typically assessed with the ESS, refers to daytime drowsiness and its resulting
impairment in daily functioning. Sathe et al reported a strong association between PSU and poor sleep quality and EDS
in university students. At the same time, Kadian et al showed that intensive pre-sleep smartphone use was associated with
higher ESS scores, possibly due to delayed sleep onset and disruption of deep sleep stages.”’*° In the present study,
however, ESS scores did not show a significant change after the short-term smartphone restriction period. This finding
may indicate that daytime sleepiness is influenced by more stable physiological sleep—wake regulatory processes and
therefore may be less responsive to short-term behavioral modifications.

Problematic patterns of smartphone use have been discussed as a potential contributor to insomnia-related complaints
in recent literature. Daraj et al (2023), for instance, described a significant relationship between nomophobia and
insomnia severity, emphasizing the broader link between smartphone-related behavioral patterns and disturbed sleep.'”
In the current sample, however, insomnia severity at the beginning of the study did not differ between participants
categorized as high-risk and low-risk for problematic smartphone use. Following the 10-day smartphone restriction
period, ISI scores decreased in both groups; however, no significant difference in the magnitude of change was observed
between PSU risk categories. This pattern may indicate that short-term reductions in smartphone exposure are accom-
panied by a general improvement in insomnia symptoms rather than a change specifically related to PSU risk status. One
possible interpretation is that the institutional environment and the temporary reduction in evening device use may have
lowered pre-sleep cognitive stimulation across the entire cohort, contributing to modest improvements in sleep initiation
or perceived sleep duration. Nevertheless, because the restriction period was relatively short and the study design was
observational, this interpretation should be considered with caution.

Initially, SHI was administered to our participants to assess sleep hygiene, and significant differences in sleep hygiene
were observed between our groups. The high-risk smartphone user (HR-PSU) group showed higher SHI scores and
worse sleep hygiene practices than the low-risk smartphone user (LR-PSU) group. After the smartphone restriction
period, SHI scores in the HR-PSU group decreased, approaching those of participants in the LR-PSU group; this suggests
a short-term behavioral adjustment following reduced smartphone exposure. This change we observed is consistent with
previous research reporting a correlation between prolonged smartphone use and worsening sleep hygiene behaviors.*'
A possible explanation for this relationship is that reducing smartphone use, especially in the evening hours, may reduce
interaction with stimulating activities before bedtime and facilitate healthier pre-sleep routines. These results highlight
the importance of addressing sleep hygiene when evaluating the sleep-related consequences of PSU.

The findings of this study indicate that PSU, particularly during the evening period (16:00-00:00), is more closely
associated with behaviorally driven sleep parameters such as sleep hygiene and subjective sleep quality. The pattern
observed after the 10-day restriction suggests that the timing and intensity of smartphone engagement may play an
important role in sleep-related complaints, although these observations should not be interpreted as evidence of a direct
causal relationship. While sleep hygiene and PSQI scores showed measurable changes over the short observation period,
insomnia severity and daytime sleepiness did not demonstrate comparable group-specific differences. This contrast may
reflect the distinction between modifiable behavioral sleep routines and more stable physiological sleep—wake regulatory
processes.Further research with longer follow-up and controlled designs is needed to clarify the durability and mechan-
isms of these associations.

Limitations
Several limitations must be considered when interpreting the findings of this study. First, the initial study was conducted
at a police college with only male students enrolled. This resulted in a sample composed solely of young adult males,
limiting the generalizability of the results to female or mixed populations. Furthermore, this reflects the study’s
institutional structure.

Second, all measurements relied on self-report questionnaires, which can lead to recall bias and potential inaccuracies
in reporting, and digital measurement methods were not used. Moreover, the data collection format involved aggregate
scale scores rather than item-level responses; therefore, internal consistency indices such as Cronbach’s alpha could not
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be recalculated for the current sample. Instead, the psychometric properties of the instruments are based on previously
validated versions reported in the literature.

Third, although participants were exposed to similar environmental conditions during the restriction period, other
behavioral or psychological variables that could affect sleep (eg, stress levels, adaptation to institutional routines, or
individual coping strategies) were not systematically measured during follow-up.

The relatively brief duration of the restriction period is another important limitation. A 10-day observation window
may be adequate for detecting short-term changes in behaviorally influenced sleep measures, but it is less likely to
capture slower physiological adaptations, especially those related to insomnia severity and daytime sleepiness. Moreover,
adherence to smartphone restriction was confirmed by self-report rather than objective digital monitoring. Studies with
longer follow-up, objective verification of device use, and more diverse samples will be necessary to determine whether
these patterns are reproducible and sustained over time.

Conclusion

Our study, conducted in a cohort of young adult males living under similar institutional conditions, investigated the
relationship between problematic and daily smartphone use patterns and sleep-related problems. Individuals classified as
having a higher risk of problematic smartphone use were observed to use their smartphones for longer periods,
particularly in the evenings. After temporary restrictions on smartphone access were imposed, improvements were
observed in sleep-related behaviors, particularly sleep hygiene and perceived sleep quality, while parameters reflecting
the severity of insomnia and daytime sleepiness remained largely unchanged during the short observation period. Given
our results, we suggest that the behavioral components of sleep may respond more quickly during this short phone-free
period, while sleep outcomes dependent on more stable physiological regulation may require longer-term behavioral
changes. In clinical practice, we believe that limiting intensive smartphone use in the evenings could be a potential target
when addressing sleep complaints in young adults. Future research involving longer observation periods, objective
measures of smartphone use, and more heterogeneous study populations will be important to clarify the long-term
significance of the relationship between PSU and sleep.

Abbreviations

PSU, Problematic smartphone use; SAS-SV, Smartphone Addiction Scale — Short Version; ESS, Epworth Sleepiness
Scale; PSQI, Pittsburgh Sleep Quality Index; ISI, Insomnia Severity Index; SHI, Sleep Hygiene Index; BMI, Body Mass
Index; EDS, Excessive daytime sleepiness; ROC, Receiver operating characteristic.

Data Sharing Statement
The datasets used and/or analysed during the current study are available from the corresponding author on reasonable
request.

Ethics Approval and Informed Consent

Ethical approval for the study was obtained from the Kastamonu University Clinical Research Ethics Committee
(approval number: 2024-KAEK-118). The study was conducted in accordance with the principles of the Declaration
of Helsinki. Written informed consent was obtained from all participants prior to their participation in the study.
Individuals who did not provide consent were excluded from the study.

Author Contributions

All authors made a significant contribution to the work reported, whether in the conception, study design, execution,
acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically reviewing
the article; gave final approval of the version to be published; have agreed on the journal to which the article has been
submitted; and agree to be accountable for all aspects of the work.

12 htps: Neuropsychiatric Disease and Treatment 2026:22



Ozen Gékmuharremoglu and Goban Taskin

Funding

The authors declared that this study has received no financial support.

Disclosure
The authors report no conflicts of interest in this work.

References

1.
2.

3.

4.

(%

(o]

10.

1

—_

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

217.

28.

29.

Bottger T, Poschik M, Zierer K. Does the brain drain effect really exist? A meta-analysis. Behav Sci. 2023;13(9):751. doi:10.3390/bs13090751
Ellis DA. Are smartphones really that bad? Improving the psychological measurement of technology-related behaviors. Computers Human Behav.
2019;97:60—66. doi:10.1016/j.chb.2019.03.006

Kwon M, Lee JY, Won WY, et al. Development and validation of a smartphone addiction scale (SAS). PLoS One. 2013;8(2):¢56936. doi:10.1371/
journal.pone.0056936

Lin YH, Lin YC, Lee YH, et al. Time distortion associated with smartphone addiction: identifying smartphone addiction via a mobile application
(App). J Psychiatr Res. 2015;65:139-145. doi:10.1016/j.jpsychires.2015.04.003

. Grant JE, Potenza MN, Weinstein A, Gorelick DA. Introduction to behavioral addictions. Am J Drug Alcohol Abuse. 2010;36(5):233-241.

doi:10.3109/00952990.2010.491884
Brand S, Kirov R. Sleep and its importance in adolescence and in common adolescent somatic and psychiatric conditions. ZJGM. 2011;425.
doi:10.2147/1JGM.S11557

. Christensen MA, Bettencourt L, Kaye L, et al. Direct measurements of smartphone screen-time: relationships with demographics and sleep. PLoS

One. 2016;11(11):0165331. doi:10.1371/journal.pone.0165331

. Randjelovi¢ P, Stojiljkovi¢ N, Radulovi¢ N, Ili¢ 1, Stojanovi¢ N, Ili¢ S. The association of smartphone usage with subjective sleep quality and

daytime sleepiness among medical students. Biol. Rhythm Res. 2019;50(6):857-865. doi:10.1080/09291016.2018.1499374

. Chang AM, Santhi N, St Hilaire M, et al. Human responses to bright light of different durations. J Physiol. 2012;590(13):3103-3112. doi:10.1113/

jphysiol.2011.226555
Chang AM, Aeschbach D, Duffy JF, Czeisler CA. Evening use of light-emitting eReaders negatively affects sleep, circadian timing, and
next-morning alertness. Proc Natl Acad Sci USA. 2015;112(4):1232—1237. doi:10.1073/pnas.1418490112

.Leow MQH, Chiang J, Chua TJX, 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. doi:10.1371/journal.pone.0290724

Daraj LR, AlGhareeb M, Almutawa YM, Trabelsi K, Jahrami H. Systematic review and meta-analysis of the correlation coefficients between
nomophobia and anxiety, smartphone addiction, and insomnia symptoms. Healthcare. 2023;11(14):2066. doi:10.3390/healthcare11142066

LiY, Li G, Liu L, Wu H. Correlations between mobile phone addiction and anxiety, depression, impulsivity, and poor sleep quality among college
students: a systematic review and meta-analysis. J Behav Addict. 2020;9(3):551-571. doi:10.1556/2006.2020.00057

Demirci K, Akgoniil M, Akpinar A. Relationship of smartphone use severity with sleep quality, depression, and anxiety in university students.
J Behav Addict. 2015;4(2):85-92. doi:10.1556/2006.4.2015.010

Kwon M, Kim DJ, Cho H, Yang S, Choi D-S. The smartphone addiction scale: development and validation of a short version for adolescents. PLoS
One. 2013;8(12):83558. doi:10.1371/journal.pone.0083558

Noyan CO, Darcin AE, Nurmedov S, Yilmaz O, Dilbaz N. Validity and reliability of the Turkish version of the Smartphone Addiction Scale-Short
version among university students/Akilli Telefon Bagimliligi Olceginin Kisa Formunun universite ogrencilerinde Turkce gecerlilik ve guvenilirlik
calismasi. Anadolu Psikiyatri Dergisi. 2015;16(S1):73-82. doi:10.5455/apd.176101

Johns MW. A new method for measuring daytime sleepiness: the Epworth sleepiness scale. Sleep. 1991;14(6):540-545. doi:10.1093/sleep/14.6.540
Izci B, Ardic S, Firat H, Sahin A, Altinors M, Karacan I. Reliability and validity studies of the Turkish version of the Epworth Sleepiness Scale.
Sleep Breath. 2008;12(2):161-168. doi:10.1007/s11325-007-0145-7

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

Agargiin MY, Kara H, Anlar O. The validity and reliability of the Pittsburgh Sleep Quality Index. Turk J Psychiatry. 1996;7(2):107-115.
Boysan M, Gulec M, Besiroglu L, Kalafat T. Psychometric properties of the Insomnia Severity Index in Turkish sample. Anadolu Psikiyatri
Dergisi. 2010;11(3): 248-252.

Mastin DF, Bryson J, Corwyn R. Assessment of sleep hygiene using the Sleep Hygiene Index. J Behav Med. 2006;29(3):223-227. doi:10.1007/
$10865-006-9047-6

Ozdemir PG, Boysan M, Selvi Y, Yildirim A, Yilmaz E. Psychometric properties of the Turkish version of the Sleep Hygiene Index in clinical and
non-clinical samples. Comprehens Psychiatry. 2015;59:135-140. doi:10.1016/j.comppsych.2015.02.001

Meng SQ, Cheng JL, Li YY, et al. Global prevalence of digital addiction in general population: a systematic review and meta-analysis. Clinic
Psychol Rev. 2022;92:102128. doi:10.1016/j.cpr.2022.102128

Dissing AS, Andersen TO, Nerup LN, Clark A, Nejsum M, Rod NH. Daytime and nighttime smartphone use: a study of associations between
multidimensional smartphone behaviours and sleep among 24,856 Danish adults. J Sleep Res. 2021;30(6):¢13356. doi:10.1111/jsr.13356

Roberts JA, Petnji Yaya LH, Manolis C. The invisible addiction: cell-phone activities and addiction among male and female college students.
J Behav Addict. 2014;3(4):254-265. doi:10.1556/JBA.3.2014.015

Zhou Y, Gong J, Shao J, et al. Symptom network between problematic smartphone use and poor sleep quality in adolescents with depression. BMC
Psychiatry. 2025;25(1):482. doi:10.1186/s12888-025-06920-2

Kalal N, Vel NS, Angmo S, et al. Smartphone addiction and its impact on quality of sleep and academic performance among nursing students.
Institutional based cross-sectional study in Western Rajasthan (India). Invest Educ Enferm. 2023;41(2). doi:10.17533/udea.iee.v41n2ell

Kadian A, Mittal R, Gupta MC. Mobile phone use and its effect on quality of sleep in medical undergraduate students at a tertiary care hospital.
Open J Psych Allied Scie. 2019;10(2):128. doi:10.5958/2394-2061.2019.00028.4

Neuropsychiatric Disease and Treatment 2026:22 https: 13


https://doi.org/10.3390/bs13090751
https://doi.org/10.1016/j.chb.2019.03.006
https://doi.org/10.1371/journal.pone.0056936
https://doi.org/10.1371/journal.pone.0056936
https://doi.org/10.1016/j.jpsychires.2015.04.003
https://doi.org/10.3109/00952990.2010.491884
https://doi.org/10.2147/IJGM.S11557
https://doi.org/10.1371/journal.pone.0165331
https://doi.org/10.1080/09291016.2018.1499374
https://doi.org/10.1113/jphysiol.2011.226555
https://doi.org/10.1113/jphysiol.2011.226555
https://doi.org/10.1073/pnas.1418490112
https://doi.org/10.1371/journal.pone.0290724
https://doi.org/10.3390/healthcare11142066
https://doi.org/10.1556/2006.2020.00057
https://doi.org/10.1556/2006.4.2015.010
https://doi.org/10.1371/journal.pone.0083558
https://doi.org/10.5455/apd.176101
https://doi.org/10.1093/sleep/14.6.540
https://doi.org/10.1007/s11325-007-0145-7
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1007/s10865-006-9047-6
https://doi.org/10.1007/s10865-006-9047-6
https://doi.org/10.1016/j.comppsych.2015.02.001
https://doi.org/10.1016/j.cpr.2022.102128
https://doi.org/10.1111/jsr.13356
https://doi.org/10.1556/JBA.3.2014.015
https://doi.org/10.1186/s12888-025-06920-2
https://doi.org/10.17533/udea.iee.v41n2e11
https://doi.org/10.5958/2394-2061.2019.00028.4

Ozen Gékmuharremoglu and Coban Taskin

30. Sathe HS, Saraf AS, Talapalliwar M, Patil V, Kumar V, Karia S. Excessive daytime sleepiness and sleep quality in medical students and their
association with smartphone and internet addiction: a cross-sectional study. Ann Indian Psychiatry. 2021;5(2):139. doi:10.4103/aip.aip_62 21

31. Awadalla NJ, Mahfouz AA, Shehata SF, et al. Sleep hygiene, sleep-related problems, and their relations with quality of life in a primary-care
population in southwest Saudi Arabia. J Fam Med Prim Care. 2020;9(6):3124. doi:10.4103/jfmpc.jfmpc_525 20

Neuropsychiatric Disease and Treatment Dovepress
Taylor & Francis Group
Publish your work in this journal

Neuropsychiatric Disease and Treatment is an international, peer-reviewed journal of clinical therapeutics and pharmacology focusing on
concise rapid reporting of clinical or pre-clinical studies on a range of neuropsychiatric and neurological disorders. This journal is indexed on
PubMed Central, the ‘PsycINFO’ database and CAS, and is the official journal of The International Neuropsychiatric Association (INA). The
manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit
http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/neuropsychiatric-disease-and-treatment-journal

. Neuropsychiatric Disease and Treatment 2026:22
14 EHXinO1


https://doi.org/10.4103/aip.aip_62_21
https://doi.org/10.4103/jfmpc.jfmpc_525_20
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Participants and Procedure
	Measurements
	Smartphone Addiction Scale-Short Version (SAS-SV)
	Epworth Sleepiness Scale (ESS)
	Pittsburgh Sleep Quality Index (PSQI)
	Insomnia Severity Index (ISI)
	The Sleep Hygiene Index (SHI)

	Statistical Analysis
	Pilot Study and Sample Size Estimation
	Assessment of Distributional Assumptions
	Descriptive Statistics and Baseline Comparisons
	Regression Analysis
	ROC Curve Analysis
	Pre–Post Analysis of Sleep Parameters


	Results
	Factors Associated with Problematic Smartphone Use Risk
	Smartphone Use Patterns and Risk Classification
	Sleep Parameters
	Daytime Sleepiness (ESS)
	Sleep Quality (PSQI)
	Insomnia Severity (ISI)
	Sleep Hygiene (SHI)


	Discussion
	Limitations
	Conclusion
	Abbreviations
	Data Sharing Statement
	Ethics Approval and Informed Consent
	Author Contributions
	Funding
	Disclosure

