
health psychology report · 6
original article

background
This study evaluated the effectiveness of a  school-based 
health education intervention grounded in self-regulation 
theory in reducing digital game addiction and sleep depri-
vation among middle school students.

participants and procedure
A pretest-posttest control group experimental design 
was used during the 2024-2025 academic year in Türkiye. 
A  total of 102 high-risk students aged 10-14 (interven-
tion: n = 50; control: n = 52) were selected from two public 
middle schools. The intervention consisted of four weekly 
classroom sessions targeting self-monitoring, goal-setting, 
time management, and sleep-related behaviors, supported 
by a seminar for parents and teachers. Data were collect-
ed using the Digital Game Addiction Scale for Children 
(DGAS-C) and the Sleep Deprivation Scale for Children and 
Adolescents (SDS-C/A).

results
Baseline comparisons showed no significant differences 
between groups. After the intervention, the intervention 

group demonstrated significant reductions in DGAS-C 
scores (85.05 to 72.18) and SDS-C/A scores (49.12 to 39.67) 
at post-test and three-month follow-up (p  <  .001). Large 
effect sizes were observed for both gaming addiction 
(η² = .387) and sleep deprivation (η² = .245), while no sig-
nificant changes occurred in the control group.

conclusions
A brief, theory-based school intervention effectively 
reduced digital game addiction severity measured by 
DGAS-C scores and improved sleep health in adoles-
cents. Integrating structured self-regulation modules into 
routine school health curricula, supported by parent and 
teacher involvement, offers a feasible and scalable strategy 
for early prevention of problematic gaming behaviors and 
promotion of healthy sleep habits in adolescents.
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Background

With the rapid proliferation of digital technologies, 
online gaming has become one of the most common 
leisure activities among adolescents (Dağ et al., 2021; 
Peng et  al., 2025a). Although digital games provide 
opportunities for entertainment and social interac-
tion, excessive and uncontrolled use has led to the 
emergence of digital game addiction as a significant 
public health concern (Keskin &  Aral, 2021; Peng 
et al., 2025b). The World Health Organization (WHO) 
has formally recognized this condition as gaming 
disorder in the ICD-11 and emphasized that adoles-
cents are particularly vulnerable due to their devel-
opmental characteristics (Stevens et al., 2024; WHO, 
2024). Ongoing cognitive development and limited 
self-regulation capacities increase adolescents’ sus-
ceptibility to this form of behavioral addiction, with 
global prevalence estimates ranging between 2% and 
10% (Kristensen et al., 2021; Stevens et al., 2024).

Particularly between the ages of 10 and 14, the 
prefrontal cortex is not yet fully matured, making 
adolescents more susceptible to the reward-based 
reinforcement mechanisms inherent in digital games 
and weakening impulse control (Arıcak, 2020; Panda, 
2023). Deficiencies in executive functions – such as 
inhibitory control, working memory, and cognitive 
flexibility – have been shown to further compound 
these vulnerabilities, as they impair adolescents’ 
ability to regulate goal-directed behavior and resist 
immediate rewards (Al-Qasem et al., 2026). Behavior-
al addiction theory suggests that excessive gaming 
behavior is maintained through these reward-based 
mechanisms, which gradually diminish individu-
als’ self-regulation capacity (Griffiths, 2010). During 
this developmental period, excessive use of digital 
devices has been associated with multidimensional 
problems, including anxiety, depression, academic 
decline, and social isolation (Barańczuk et al., 2026; 
Mustafaoğlu & Yasacı, 2018; Peng et al., 2025a).

One of the most prevalent and physically harmful 
consequences of digital game addiction is sleep distur-
bance (Mustafaoğlu & Yasacı, 2018; Peng et al., 2025c). 
Prolonged screen exposure late at night disrupts cir-
cadian rhythm by suppressing melatonin secretion 
due to blue light emission (Kayhan Aygün et al., 2023; 
Nagare et al., 2019). Studies indicate that adolescents 
with problematic gaming behaviors experience lon-
ger sleep latency, frequent nighttime awakenings, re-
duced total sleep duration, and severe daytime sleep-
iness (Kawabe et al., 2019; Tereshchenko et al., 2021; 
Tuncay & Göger, 2022; Walker & Stickgold, 2006).

Grounded in self-regulation theory (SRT), this 
study is based on the principle that strengthening in-
dividuals’ abilities to monitor, control, and regulate 
their own behaviors can reduce risky habits (Zim-
merman, 2000). Digital game addiction is closely as-
sociated with impaired impulse control, while sleep 

behaviors are directly linked to general self-control 
mechanisms; therefore, the designed intervention 
aimed to enhance adolescents’ capacity to manage 
these processes (Arıcak, 2020; Peng et  al., 2025b). 
Schools provide the most suitable and effective set-
tings for developing these theoretical skills due to 
their structured access to adolescents and opportu-
nities for teacher and family involvement (Pakpour 
et  al., 2022; Peng et  al., 2025a). However, despite 
digital gaming being one of the most common on-
line activities among youth in Türkiye, experimental 
school-based programs that simultaneously target 
digital game addiction and sleep problems remain 
scarce (Turkish Statistical Institute, 2024; Tuncay 
&  Göger, 2022; Kayhan Aygün et  al., 2023). To ad-
dress this gap, the present study evaluated the effec-
tiveness of a  theory-based school health interven-
tion designed to reduce digital game addiction and 
improve sleep health among middle school students.

Participants and procedure

Study design and participants

This study employed a  cluster randomized, pre-
test-posttest controlled experimental design and was 
conducted during the 2024-2025 academic year in 
a city in central Türkiye. The study was reported in 
accordance with the CONSORT 2010 statement and 
its extension for cluster randomized trials. This study 
was registered at ClinicalTrials.gov (NCT07423689) 
on 14 February 2026. The  trial was retrospectively 
registered.

Among the six public middle schools located in 
the city center with similar sociodemographic char-
acteristics, two schools were selected using a lottery 
method. Schools were used as the unit of randomiza-
tion (cluster level). Following the random selection, 
one school was randomly assigned to the interven-
tion arm (total enrollment = 1,025 students) and the 
other to the control arm (total enrollment = 920 stu-
dents). The allocation process was conducted using 
a sealed-envelope technique by an independent indi-
vidual not involved in the study to ensure allocation 
concealment and minimize selection bias.

Although randomization was performed at the 
school (cluster) level, outcome assessments and sta-
tistical analyses were conducted at the individual 
level. Given that only two clusters were included in 
the study, multilevel modeling or estimation of intra-
cluster correlation coefficients was not statistically 
feasible. Baseline analyses confirmed that the inter-
vention and control groups were comparable across 
sociodemographic and behavioral variables, support-
ing the appropriateness of individual-level analyses.

The study sample was drawn from 5th, 6th, and 
7th grade students enrolled in the selected schools. 
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Note. DGAS-C – Digital Game Addiction Scale for Children; SDS-C/A – Sleep Deprivation Scale for Children and Adolescents.

Eighth-grade students were excluded due to their 
national examination year and their decision not to 
participate. Students scoring in the high-risk cat-
egory (≥ 73 points) on the Digital Game Addiction 
Scale for Children (DGAS-C) were considered eligi-
ble for inclusion. Among the 1,945 screened students, 
252  from the intervention school and 198 from the 
control school met this criterion. From this pool, 
55 students were randomly selected from each school 
using simple random sampling (lottery method), in 
which each eligible student was assigned a number 
and selections were made using a  random number 
table, independently within each school to preserve 

the cluster structure. The detailed flow of participant 
selection, allocation, follow-up, and analysis is pre-
sented in the CONSORT diagram (Figure 1).

Pilot study and intervention 
refinement

A pilot study was conducted with 15 students from 
another public school to test the clarity, feasibility, 
and timing of the intervention sessions. Based on pi-
lot feedback, minor revisions were made to the ses-
sion flow. Pilot data were also used for power analysis.

Figure 1

CONSORT flow diagram

Assessed for eligibility (school population)
N = 1,945

Follow up (3-month)
DGAS-C + SDS-C/A

Eligible (DGAS-C ≥ 73; high-risk gaming behavior)
Intervention group: n = 252; Control group: n = 198

Total: N = 450

Randomly selected for participation
Intervention group: n = 55; Control group: n = 55

Total: N = 110

Baseline assessment (pre-test)
Personal information form + DGAS-C + SDS-C/A completed by all participants

Post-test (immediately after intervention)
Immediately after the 4-week intervention 

DGAS-C + SDS-C/A

Lost to follow-up
Intervention group n = 5 (personal reasons: n = 4; school transfer: n = 1), 

Control group n = 3 (personal reasons: n = 3)
Total: N = 8

Reporting
Final analyzed sample:

Intervention group: n = 50; Control group: n = 52
Total: N = 102

Allocation
Intervention group (n = 55)

Received 4 classroom sessions + parent/teacher seminar
Control group (n = 55)

No intervention
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Sample size calculation

An a priori power analysis (two-tailed, α = 0.05) based 
on a medium effect size (d  =  0.50) indicated that at 
least 50 participants per group would be required to 
achieve 80% power. Allowing for potential attrition 
(approximately 10%), 55 participants were recruit-
ed for each group at baseline (total N = 110). During 
follow-up, 5 students in the intervention group and 
3 students in the control group withdrew for personal 
reasons. Consequently, the final analyses were con-
ducted with 50 participants in the intervention group 
and 52 participants in the control group (total N = 102).

Inclusion and exclusion criteria

Students aged 10-14 years who volunteered to par-
ticipate, provided parental consent, and scored in 
the “high-risk” category (≥ 73 points) on the Digital 
Game Addiction Scale for Children (DGAS-C), indi-
cating problematic gaming behavior, were included 
in the study. Students with a history of technology or 
gaming addiction treatment, a  chronic neurological 
or psychiatric disorder, or lack of continuity during 
the study were excluded.

Data collection process

Data were collected at three time points: baseline 
(pre-test), immediately after completion of the four-
week intervention (post-test 1), and three months 
later (post-test 2). At baseline, written informed con-
sent was obtained from the parents, and students 
were informed about the study procedures and con-
fidentiality principles prior to participation. Subse-
quently, participants in both the intervention and 
control groups completed the personal information 
form, the DGAS-C, and the Sleep Deprivation Scale 
for Children and Adolescents (SDS-C/A).

After the intervention was delivered to the rele-
vant group, the same instruments were administered 
again at post-test 1 to evaluate changes over time. All 
assessments were conducted during classroom hours 
by the researcher in collaboration with classroom 
teachers, and each data collection session lasted ap-
proximately 15-20 minutes. Post-test 2 was adminis-
tered to each group three months later.

Data collection instruments

Personal information form. The personal information 
form was developed by the researcher based on a re-
view of the relevant literature addressing sociodemo-
graphic characteristics and digital gaming behaviors 
among children and adolescents (Eyimaya et  al., 

2020; Marufoğlu & Kutlutürk, 2021; Tuncay & Göger, 
2022). The form consisted of 13 structured items as-
sessing participants’ age, gender, parental age, paren-
tal education level, perceived economic status, daily 
gaming duration, gaming device, gaming partner, 
sleep duration, sleep quality, and family conflict re-
lated to gaming behaviors. The instrument was used 
to describe baseline characteristics and to evaluate 
group comparability prior to the intervention.

Digital Game Addiction Scale for Children 
(DGAS-C). The  Digital Game Addiction Scale for 
Children (DGAS-C) was developed and psychomet-
rically validated by Hazar and Hazar (2017) to assess 
the severity of digital game addiction among children 
aged 10-14 years. The scale consists of 24 items rated 
on a  5-point Likert scale from 1 (strongly disagree) 
to 5 (strongly agree), with total scores ranging from 
24 to 120. Higher scores indicate greater levels of 
digital game addiction. The original validation study 
reported satisfactory internal consistency (Cron-
bach’s α = .86) and demonstrated construct validity 
through factor analysis. In the present study, the 
internal consistency coefficient was high (Cron-
bach’s  α  =  .91), indicating strong reliability within 
the current sample. In accordance with the develop-
ers’ recommendations, only the total score was used 
to represent overall addiction severity.

Sleep Deprivation Scale for Children and Adoles-
cents (SDS-C/A). The  Sleep Deprivation Scale for 
Children and Adolescents (SDS-C/A) was developed 
and validated by Kandemir et al. (2021) to measure 
daytime sleep deprivation risk among school-aged 
children and adolescents. The scale is unidimension-
al and consists of 15 items rated on a 4-point Likert 
scale from 1 (strongly agree) to 4 (strongly disagree), 
with total scores ranging from 15 to 60. Higher scores 
indicate a greater risk of sleep deprivation. The orig-
inal validation study demonstrated excellent internal 
consistency (Cronbach’s α = .94) and confirmed the 
scale’s psychometric robustness. In the present study, 
the Cronbach’s alpha coefficient was .91, indicating 
high internal reliability.

Both scales were previously developed and vali-
dated in Turkish populations, making them cultural-
ly appropriate for use in the present study.

Intervention

The intervention was conducted in six classrooms at 
the intervention school, including two 5th-grade, two 
6th-grade, and two 7th-grade classes. Eighth-grade 
students were not included due to their national ex-
amination year and their decision not to participate. 
All sessions were delivered face-to-face by the same 
researcher, a  PhD-qualified Public Health Nursing 
specialist with expertise in addiction prevention, to 
ensure consistency.
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The intervention was theoretically grounded in 
SRT. The program was designed to enhance adoles-
cents’ self-monitoring, self-control, goal-setting, and 
behavioral adjustment skills while increasing aware-
ness of reward-based mechanisms underlying prob-
lematic gaming behavior.

The program consisted of two components:
•	 Four weekly classroom-based sessions (35-40 min-

utes each): These sessions addressed digital game 
addiction awareness, healthy technology use, time 
management, sleep-related behaviors, emotional 
regulation, and safe digital practices. Interactive 
behavioral techniques were used, including visual 
presentations, case scenarios, role-playing activi-
ties, guided imagery, and problem-solving exercises.

•	 A one-hour seminar for parents and teachers: 
Conducted prior to the intervention, this seminar 
aimed to increase awareness, provide guidance on 
monitoring gaming duration and sleep patterns, 
and reinforce supportive behaviors in both school 
and home environments.
The content of each session was systematical-

ly structured in accordance with the components 
of SRT. Each session progressively targeted specific 
self-regulation skills while increasing adolescents’ 
awareness of the behavioral mechanisms underlying 
problematic gaming. The theoretical mapping of the 
session content is presented in Table 1.

Table 1 presents how each session was structured 
to develop specific self-regulation skills and targeted 
behavioral outcomes.

To ensure intervention fidelity, all sessions were 
delivered by the same researcher using standardized 
educational materials and a structured session plan. 
The duration and content of each session were strict-
ly maintained across all classrooms. A checklist was 
used to monitor the implementation of each session, 
and adherence to the planned activities was verified 

immediately after each session. This procedure was 
applied to guarantee consistency of the intervention 
across different classes.

Statistical analysis

Data were analyzed using IBM SPSS Statistics 25. 
Descriptive statistics (mean, standard deviation, fre-
quency, and percentage) were calculated for all vari-
ables. Normality of the data distribution was assessed 
using skewness and kurtosis values, which were with-
in the acceptable range (−2 to +2) (George & Mallery, 
2010). Baseline differences between the intervention 
and control groups were examined using indepen-
dent samples t-tests and chi-square tests where ap-
propriate. Independent samples t-tests were used to 
compare mean scores between groups at each mea-
surement point (pre-test, post-test, and follow-up). 
Within-group changes across time were evaluated 
using repeated measures ANOVA. Partial eta squared 
(η²) was reported as an indicator of effect size (Cohen, 
2013). Statistical significance was set at p < .05.

Ethics approval and consent 
to participate

Ethical approval for this study was obtained from 
the Zonguldak Bulent Ecevit University Human 
Research Ethics Committee (Approval No. 565585; 
Date: 18 February 2024). Institutional permission was 
received from the Provincial Directorate of National 
Education. All procedures were conducted in accor-
dance with the 1964 Declaration of Helsinki and its 
later amendments. Written informed consent was 
obtained from parents prior to participation, and all 
data were anonymised.

Table 1

Structure of the intervention sessions based on self-regulation theory

Session Main topic Self-regulation  
component

Methods used Targeted behavioral 
outcome

Session 1 Awareness of digital 
game addiction and its 
consequences

Self-monitoring Visual presentation, 
case examples, 
group discussion

Increasing awareness 
of problematic gaming 
behavior

Session 2 Time management 
and healthy technology 
use

Self-control, 
goal setting

Role-playing, 
problem-solving 
activities

Reducing daily gaming 
duration

Session 3 Sleep-related behaviors 
and evening routines

Behavioral 
adjustment

Guided imagery, 
scenario analysis

Establishing healthier 
nighttime routines and 
reducing bedtime gaming

Session 4 Emotional regulation 
and safe digital 
behaviors

Self-evaluation, 
behavioral 
adjustment

Group discussion, 
reflection exercises

Developing coping 
strategies and sustaining 
behavior change



Türkan Akyol 
Güner

6 health psychology report

Results

Table 2 shows that there were no statistically signif-
icant differences between the intervention and con-
trol groups in terms of children’s age, parents’ age, 
gender distribution, parental education level, and 
perceived economic status (p > .05 for all variables). 
These findings indicate that the groups were socio-
demographically comparable at baseline, supporting 
the internal validity of the study and reducing the 
likelihood that post-intervention differences were in-
fluenced by pre-existing characteristics.

As presented in Table 3, no statistically signifi-
cant differences were observed between the groups 
regarding baseline sleep duration, sleep quality, dai-
ly gaming time, gaming partner, gaming device, or 
family conflict related to gaming (p > .05 for all vari-
ables). This homogeneity indicates that both groups 
had similar sleep and gaming behavior profiles prior 
to the intervention.

Baseline DGAS-C and SDS-C/A scores were sim-
ilar between groups (p > .05). After the interven-

tion, the intervention group showed significant and 
sustained reductions in both outcomes at post-test 
and follow-up, while the control group showed no 
change. Within-group analyses indicated large ef-
fect sizes for the intervention (DGAS-C η²  =  .387;  
SDS-C/A η²  =  .245). Between-group differences be-
came significant after the intervention and increased 
at follow-up (p < .001), confirming the effectiveness 
of the program (Table 4).

Discussion

This study aimed to evaluate the effect of a school-
based health education program developed in accor-
dance with SRT on digital game addiction and sleep 
deprivation among middle school students. The find-
ings revealed that, following the four-week interven-
tion and the three-month follow-up period, students 
in the intervention group demonstrated a statistically 
significant and progressive reduction in both digital 
game addiction scores and sleep deprivation scores. 

Table 2

Baseline sociodemographic characteristics of participants

Variable Intervention (n = 50) Control (n = 52) p

Age of children (M ± SD) 12.45 ± 0.70 12.25 ± 0.50 .479

Age of parents (M ± SD) 35.76 ± 1.15 33.07 ± 0.95 .368

Child gender, n (%) .457

Male 35 (70.0) 38 (73.1)

Female 15 (30.0) 14 (26.9)

Parent gender, n (%) .356

Female 45 (88.9) 42 (80.7)

Male 5 (11.1) 10 (19.3)

Mother’s education, n (%) .268

Primary/middle school 25 (50.0) 25 (48.1)

High school 15 (30.0) 19 (36.5)

University 10 (20.0) 8 (15.4)

Father’s education, n (%) .796

Primary/middle school 45 (90.0) 42 (80.8)

High school 3 (6.0) 8 (15.4)

University 2 (4.0) 2 (3.8)

Economic status, n (%) .102

Good 10 (20.0) 8 (15.4)

Middle 30 (60.0) 35 (67.3)

Bad 10 (20.0) 10 (19.2)
Note.  Continuous variables were compared using independent samples t-tests, and categorical variables were compared using  
chi-square tests.
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The absence of significant changes in these param-
eters within the control group further confirms the 
effectiveness of the designed intervention program 
and supports the primary hypotheses of the study.

Self-regulation and cognitive 
development in digital game addiction

The marked decline in digital game addiction scores 
observed in the intervention group from baseline to 
the three-month follow-up reflects the effectiveness 
of a theory-driven approach in facilitating behavioral 
change among adolescents. Given that the prefrontal 
cortex is not yet fully matured in individuals aged 
10-14 years, adolescents are particularly vulnerable 
to the immediate reward mechanisms offered by 
digital games, which in turn complicates impulse 
control (Arıcak, 2020; Panda, 2023). Strengthening 

executive functions through structured training has 
been shown to reduce cognitive vulnerabilities such 
as anxiety and impaired self-control in adolescents 
(Al-Qasem et al., 2026). According to SRT, strengthen-
ing individuals’ capacity to monitor, control, and reg-
ulate their own behaviors can lead to the reduction 
of risky habits (Zimmerman, 2000). The  time-man-
agement and goal-setting techniques implemented in 
this study enabled adolescents to activate their cog-
nitive control mechanisms and optimize the duration 
of their gaming activities.

Improvement of sleep deprivation 
and underlying physiological 
mechanisms

Another critical finding of the study was the signifi-
cant reduction in sleep deprivation scores observed in 

Table 3

Baseline sleep and digital gaming characteristics

Variable Intervention (n = 50) Control (n = 52) p

Sleep duration, n (%) .124

< 5 hours 18 (36.0) 16 (30.8)

5-7 hours 22 (44.0) 25 (48.0)

8-10 hours 10 (20.0) 11 (21.2)

Sleep quality, n (%) .274

Good 13 (26.0) 12 (23.1)

Moderate 22 (44.0) 22 (42.3)

Poor 15 (30.0) 18 (34.6)

Daily gaming time, n (%) .846

0-2 hours 10 (20.0) 12 (23.1)

3-4 hours 25 (50.0) 28 (53.8)

> 5 hours 15 (30.0) 12 (23.1)

Gaming partner, n (%) .694

Alone 8 (16.0) 10 (19.2)

Real friends 26 (52.0) 28 (53.8)

Online friends 16 (32.0) 14 (26.9)

Gaming device, n (%) .348

Computer/tablet 32 (64.0) 34 (65.4)

Smartphone 10 (20.0) 12 (23.1)

Game console 8 (16.0) 6 (11.5)

Family conflict due to gaming, n (%) .278

Yes 40 (80.0) 41 (78.8)

No 10 (20.0) 11 (21.2)
Note.  Group differences were examined using chi-square tests.
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the intervention group. Previous research has demon-
strated a  statistically significant positive association 
between digital game addiction and poor sleep qual-
ity, indicating that as addiction severity increases, 
sleep-related problems also intensify (Tuncay & Gö-
ger, 2022; Yılmaz &  Hazar, 2025). Exposure to blue 
light emitted from screens during late evening hours 
is known to suppress melatonin secretion, which reg-
ulates circadian rhythm, thereby prolonging sleep on-
set latency (Kayhan Aygün et al., 2023; Nagare et al., 
2019). Through the program, adolescents learned to 
limit technology use during evening hours, which 
may have contributed to the normalization of mel-
atonin cycles and, consequently, improvements in 
sleep quality.

The importance of social support 
and parental involvement

The sustained and progressively increasing effect ob-
served at the three-month follow-up indicates that 
the program facilitated a  lasting behavioral trans-
formation. A critical component of this success was 
the inclusion of parents in the intervention process, 
enabling them to monitor their children’s gaming du-
ration and to create a supportive home environment 
that promotes healthy sleep hygiene. Previous studies 
emphasize that social support and psychological cap-
ital serve as significant protective factors for adoles-
cent mental health and wellbeing, particularly in the 
face of stressful or adverse circumstances (Barańczuk 
et al., 2026). Similarly, the time spent with parents in 
play and educational activities constitutes one of the 

strongest protective factors against the risk of com-
puter game addiction (Kayhan Aygün et al., 2023).

Conclusions 
and recommendations

In this study, which implemented a health education 
intervention grounded in SRT, adolescents in the 
intervention group demonstrated a  statistically sig-
nificant, progressively strengthening, and sustained 
improvement with large effect sizes in both digital 
game addiction severity (DGAS-C scores) and sleep 
deprivation levels over time, in contrast to the con-
trol group.

To prevent digital game addiction and promote 
sleep health among adolescents, theory-based school 
health interventions should be integrated into na-
tional policies. The  sustainability of behavioral 
change can be enhanced by actively involving par-
ents and teachers in monitoring processes, provid-
ing structured awareness training for families, and 
strengthening school–family collaboration. Con-
sidering global practices, legal regulations aimed at 
monitoring children’s screen time should be planned, 
while simultaneously encouraging physical activities 
and group-based engagements that redirect digital 
energy toward healthier domains.

Strengths and limitations

This study has several notable strengths. First, the in-
tervention was explicitly grounded in self-regulation 

Table 4

Comparison of DGAS-C and SDS-C/A mean scores within and between groups

Outcome Group Pre-test 
M ± SD

Post-test 
M ± SD

Follow-up  
M ± SD

Within-group 
difference

η²

DGAS-C 
score

Intervention 85.05 ± 8.25 78.45 ± 6.17 72.18 ± 6.54 F = 30.93,  
p < .001

.387

Control 84.76 ± 9.10 84.28 ± 10.05 82.12 ± 5.56 F = 1.04,  
p = .357

.020

Between groups t = 0.17,  
p = .866

t = −3.55,  
p < .001

t = −8.25,  
p < .001

SDS-C/A 
score

Intervention 49.12 ± 2.45 41.85 ± 7.56 39.67 ± 5.74 F = 15.90,  
p < .001

.245

Control 48.57 ± 9.78 48.12 ± 8.85 47.68 ± 7.55 F = 0.62,  
p = .541

.012

Between groups t = 0.39,  
p = .696

t = −3.85,  
p < .001

t = −6.05,  
p < .001

Note. DGAS-C – Digital Game Addiction Scale for Children; SDS-C/A – Sleep Deprivation Scale for Children and Adolescents. 
Independent samples t-tests were used for between-group comparisons at each time point. Within-group changes across time were 
evaluated using repeated measures ANOVA. Effect sizes are reported as partial eta squared (η²).
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theory, providing a  strong theoretical framework 
that enhances the scientific rigor and interpretability 
of the findings beyond a simple educational program. 
Second, the school-based implementation within reg-
ular classroom hours ensured high ecological validity 
and demonstrated the feasibility of integrating such 
interventions into routine school health practices. 
Third, the use of a pretest–posttest control group de-
sign with a three-month follow-up strengthened the 
capacity for causal inference and allowed the eval-
uation of sustained effects over time. The objective 
selection and allocation of schools through a lottery 
and sealed-envelope method minimized selection 
bias. Additionally, the inclusion of only high-risk 
students (DGAS-C ≥ 73) allowed the intervention to 
be tested in a group with elevated digital game addic-
tion scores. The incorporation of parents and teach-
ers into the process further reinforced environmental 
support for behavior change, while the delivery of all 
sessions by the same researcher with fidelity moni-
toring ensured intervention consistency. Finally, the 
use of validated, reliable measurement tools and the 
observation of large effect sizes enhanced both the 
reliability and the practical significance of the results.

The study was conducted in only two public mid-
dle schools within a single city, which may limit the 
generalizability of the findings to different socio-cul-
tural contexts. Furthermore, as the study employed 
a two-cluster design, it was not statistically feasible 
to estimate the intracluster correlation coefficient 
(ICC) or to apply multilevel modeling. Analyses were 
therefore conducted at the individual level, which 
may increase the risk of a Type I error by underes-
timating the clustering effect and potentially over-
estimating the significance of between-group differ-
ences. Future studies should include a larger number 
of school clusters to enable more rigorous multilevel 
analyses and to strengthen the generalizability of 
findings. Additionally, all study outcomes were mea-
sured using self-report scales, which may introduce 
response bias. The fact that the same researcher both 
delivered the intervention and collected the data may 
have increased the risk of expectancy bias, social de-
sirability bias, and the Hawthorne effect. Future stud-
ies should consider blinded assessors, independent 
data collection, and objective measures to mitigate 
these potential sources of bias.

Implications for practice

The findings of this study provide important practical 
guidance for school health professionals, nurses, ed-
ucators, and policy makers aiming to address digital 
game addiction and sleep problems among adoles-
cents through feasible and theory-driven strategies.

First, the results demonstrate that self-regula-
tion skills can be effectively taught within regular 

classroom settings without requiring complex in-
frastructure or extended program durations. A brief, 
four-session intervention integrated into the school 
timetable was sufficient to produce significant and 
sustained behavioral improvements. This indicates 
that similar programs can be readily incorporated 
into existing school health education curricula by 
school nurses, counselors, and teachers.

Second, the study highlights the critical role of 
schools as primary settings for early intervention for 
at-risk adolescents. Because adolescents spend a large 
portion of their day in school environments, school-
based interventions offer a  unique opportunity for 
systematic monitoring, guidance, and reinforcement 
of healthy digital habits. Implementing structured 
self-regulation–based modules within school health 
programs may serve as an effective preventive strat-
egy before problematic gaming behaviors escalate 
into more severe levels of gaming-related problems.

Third, the inclusion of parents and teachers in the 
intervention process underscores the importance of 
a school–family partnership in sustaining behavior-
al change. Practical seminars for parents and teach-
ers can enhance awareness, improve monitoring of 
gaming duration and sleep routines at home, and 
create a  consistent supportive environment across 
settings.

Fourth, the improvement observed in sleep depri-
vation scores indicates that digital addiction inter-
ventions should not be limited to behavioral control 
alone but should also address sleep hygiene and cir-
cadian health. School health professionals can inte-
grate sleep education into digital addiction preven-
tion programs to maximize outcomes.

Finally, the structured, theory-based nature of 
this intervention provides a replicable model for na-
tional school health policies. Educational authorities 
and public health planners can adapt this program 
as a  standardized module within adolescent health 
promotion frameworks, contributing to the preven-
tion of problematic gaming behaviors and reduction 
of gaming-related risk factors at a population level.
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