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Abstract

Background: The rapid growth of Internet usage has raised urgent concerns about Internet addiction. The prevalence of Internet
addiction among undergraduate students is notably high, necessitating timely interventions. However, there is a lack of evidence
surrounding preventive interventions such as health education programs that are used to address this issue. The efficacy of health
education programs depends heavily on employing appropriate theories.

Objective: Our study aimed to develop, implement, and assess the impact of the SCoPE (Self-efficacy, Cues to take action, and
PErception) health education module for Internet addiction prevention among undergraduate students using Health Belief Model
(HBM) theory. The primary outcome was aimed at reducing Internet addiction test scores while secondary outcomes included
knowledge of Internet addiction and constructs of HBM theory (perceived barriers to reducing Internet use, perceived
susceptibility, severity, benefit of reducing use, cues to action, and self-efficacy in reducing Internet use).

Methods: A two-arm, parallel, single-blind cluster randomized controlled trial was conducted among undergraduate students at a
Malaysian public university. Clusters were divided into two groups: the SCoPE group and a waitlist control group. The SCoPE
group received the SCoPE health education module based on the health belief model, which comprised six animated videos with
a total duration of 28 minutes, posted on a private YouTube platform, along with synchronous digital group discussions.
Participants adhered to a structured five-day schedule, devoting ten minutes to each video session and 20 minutes to discussion
sessions daily facilitated by the researcher. Data were collected at baseline, immediately post-SCoPE, and at three months using
validated questionnaires. Data analysis was conducted with generalized linear mixed models with covariates.

Results: The study included 252 participants with a 28.2% (71/252) attrition rate. The SCoPE health education module
significantly improved knowledge of Internet addiction (?=2.089, P < .001) in intervention group compared to the control group.
However, it was short lived. The module did not significantly reduce Internet addiction test scores or other HBM constructs.

Conclusions: While the SCoPE health education enhanced participants’ knowledge, it did not significantly reduce Internet
addiction and other HBM constructs. Addressing high attrition rates and broader contextual factors like peer influences are
crucial in the development of future interventions. Incorporating a combination of online and face-to-face methods, longer
module durations, and exploring additional behavioral theories may enhance the efficacy of Internet addiction prevention
programs Clinical Trial: Thai Clinical Trial Registry TCTR20230408003
https://www.thaiclinicaltrials.org/show/ TCTR20230408003

https://preprints.jmir.org/preprint/64371 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Mashudi et al

(JMIR Preprints 16/07/2024:64371)
DOI: https://doi.org/10.2196/preprints.64371

Preprint Settings

1) Would you like to publish your submitted manuscript as preprint?
Please make my preprint PDF available to anyone at any time (recommended).
Please make my preprint PDF available only to logged-in users; I understand that my title and abstract will remain visible to all users.
Only make the preprint title and abstract visible.
No, I do not wish to publish my submitted manuscript as a preprint.

2) If accepted for publication in a JMIR journal, would you like the PDF to be visible to the public?
Yes, please make my accepted manuscript PDF available to anyone at any time (Recommended). 
Yes, but please make my accepted manuscript PDF available only to logged-in users; I understand that the title and abstract will remain visible to all users (see Important note, above). I also understand that if I later pay to participate in <a href="https://jmir.zendesk.com/hc/en-us/articles/360008899632-What-is-the-PubMed-Now-ahead-of-print-option-when-I-pay-the-APF-" target="_blank">JMIR’s PubMed Now! service</a> service, my accepted manuscript PDF will automatically be made openly available.
Yes, but only make the title and abstract visible (see Important note, above). I understand that if I later pay to participate in  <a href="https://jmir.zendesk.com/hc/en-us/articles/360008899632-What-is-the-PubMed-Now-ahead-of-print-option-when-I-pay-the-APF-" target="_blank">JMIR’s PubMed Now! service</a> service, my accepted manuscript PDF will automatically be made openly available.

https://preprints.jmir.org/preprint/64371 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Mashudi et al

Original Manuscript

https://preprints.jmir.org/preprint/64371 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Mashudi et al

Original paper

Dina Nurfarahin1,2*,DrPH; Norliza Ahmad1*, PhD; Norafiah Mohd Zulkefli1,*, PhD; Kit-Aun Tan3*,
PhD; Fatimah Ahmad Fauzi1,*, DrPH
1Department  of  Community  Health,  Faculty  of  Medicine  and  Health  Sciences,  Universiti  Putra
Malaysia, Serdang, Malaysia
2Ministry of Health, Malaysia
3Department  of Psychiatry,  Faculty of  Medicine and Health Sciences,  Universiti  Putra  Malaysia,
Serdang, Malaysia
*All author contributed equally
Corresponding Author:
Norliza Ahmad, PhD
Department of Community Health
Faculty of Medicine and Health Sciences
Universiti Putra Malaysia
UPM Serdang
Serdang, 43400
Malaysia
Phone: 60 192710577
Email: lizaahmad@upm.edu.my

SCoPE Health  Education  Module:  A Health  Belief  Model-Based
Digital  Behavior  Change  Intervention  for  Internet  Addiction
Prevention among  Higher  Education  Students  in  Malaysia  –  A
Cluster Randomized Controlled Trial

Abstract

Background:  The  rapid  growth  of  Internet  usage  has  raised  urgent  concerns  about  Internet
addiction.  The  prevalence  of  Internet  addiction  among  undergraduate  students  is  notably  high,
necessitating  timely  interventions.  However,  there  is  a  lack  of  evidence  surrounding  preventive
interventions such as health education programs that are used to address this issue. The efficacy of
health education programs depends heavily on employing appropriate theories.
Objective: Our study aimed to develop,  implement,  and assess the impact  of the SCoPE (Self-
efficacy,  Cues  to  take  action,  and  PErception)  health  education  module  for  Internet  addiction
prevention among undergraduate students using Health Belief Model (HBM) theory. The primary
outcome was aimed at reducing Internet addiction test scores while secondary outcomes included
knowledge  of  Internet  addiction  and  constructs  of  HBM theory  (perceived  barriers  to  reducing
Internet  use,  perceived susceptibility,  severity,  benefit  of  reducing use,  cues  to  action,  and self-
efficacy in reducing Internet use).
Methods: A two-arm, parallel, single-blind cluster randomized controlled trial was conducted among
undergraduate students at a Malaysian public university. Clusters were divided into two groups: the
SCoPE group and a waitlist control group. The SCoPE group received the SCoPE health education
module based on the health belief model, which comprised six animated videos with a total duration
of  28  minutes,  posted  on  a  private  YouTube  platform,  along  with  synchronous  digital  group
discussions. Participants adhered to a structured five-day schedule,  devoting ten minutes to each
video session and 20 minutes to discussion sessions daily facilitated by the researcher. Data were
collected at baseline, immediately post-SCoPE, and at three months using validated questionnaires.
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Data analysis was conducted with generalized linear mixed models with covariates.
Results: The study included 252 participants with a 28.2% (71/252) attrition rate. The SCoPE health
education module significantly improved knowledge of Internet addiction (β=2.089,  P < .001) in
intervention group compared to the control group. However, it was short lived. The module did not
significantly reduce Internet addiction test scores or other HBM constructs.
Conclusions: While  the  SCoPE  health  education  enhanced  participants’ knowledge,  it  did  not
significantly reduce Internet addiction and other HBM constructs. Addressing high attrition rates and
broader contextual factors like peer influences are crucial in the development of future interventions.
Incorporating  a  combination  of  online  and  face-to-face  methods,  longer  module  durations,  and
exploring additional behavioral theories may enhance the efficacy of Internet addiction prevention
programs.
Trial Registration: Thai Clinical Trial Registry TCTR20230408003
https://www.thaiclinicaltrials.org/show/ TCTR20230408003
Keywords: Internet addiction prevention; Health belief model; Cluster randomized controlled trial;
undergraduate students 

Introduction

Background

In today’s world, people are increasingly dependent on the Internet for their daily activities. In a
survey conducted by the Malaysian Communications and Multimedia Commission in 2020, Internet
users have increased by 1.3% from 87.4% in 2018 to 88.7% of the total population in 2020 [1]. This
growing dependence on the Internet has contributed to a higher prevalence of Internet addiction,
particularly among young adults  [2, 3].  Internet addiction refers to excessive Internet usage that
negatively impacts an individual’s mental, emotional, academic, occupational, and social well-being
[4]. Various terms including “Excessive Internet Use,” “Problematic Internet Use,” or “Technological
(behavioral) Addiction” have been used to describe Internet addiction [5]. There is an ongoing debate
and lack of consensus on the precise definition of Internet addiction [6]. For this study, the term
Internet addiction refers to excessive Internet use and addictive online behaviors, including online
gambling, gaming, cybersex, social networking, and messaging [5-7]. 
The World Health Organization (WHO) acknowledges the debate around Internet addiction and its
health implications [8]. Globally, studies have shown varying prevalence rates of Internet addiction,
with a recent meta-analysis indicating a 20.0% prevalence of Internet addiction in Southeast Asia [9,
10]. The COVID-19 pandemic has also led to an increase in Internet addiction rates, as reported in
some studies [11-14]. Internet addiction has been associated with various physical, psychological,
and social consequences. Physically, Internet addiction can result in obesity, pain, vision and hearing
problems,  and  sleep  disturbances  [15-17].  Mentally,  it  is  also  associated  with  negative  coping
mechanisms, anxiety, irritability, and difficulty in concentrating, all of which resemble symptoms of
depression [18, 19]. Apart from that, Internet addiction can also contribute to poor quality of life and
increase the likelihood of cyberbullying [20, 21].
Given these implications, it is crucial to prevent and reduce Internet addiction. Various prevention
strategies at  the primary,  secondary,  and tertiary levels must be strengthened to address the root
causes, enhance early detection, and promote overall well-being [22]. These strategies encompass
public awareness campaigns, educational programs, screening, counseling, and targeted interventions
for vulnerable groups.
University  students are  highly predisposed to  Internet  addiction [23],  as highlighted by previous
studies  involving  college  students  [24,  25].  Past  research  consistently  underscores  the  high
prevalence of Internet addiction ranging from 21.4% to 83.5% among undergraduate students [25-
27]. For instance, a previous study at the University Putra Malaysia revealed that 64.3% of students
were either addicted to the Internet or exhibited problematic Internet use [7]. According to previous
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studies,  risk factors  for Internet  addiction among adolescents and university  students encompass
individual, interpersonal, and environmental domains [28-34]. Some of the more prominent factors
include time spent online, accessibility to the Internet, health beliefs, and peer influences. 
Despite the gravity of the situation, past research on Internet addiction in Malaysia focused mainly
on risk factors and implications of Internet addiction. Studies related to interventions mainly targeted
Internet  gaming  disorders  using  approaches  such  as  abstinence,  Cognitive  Behavioral  Therapy
(CBT), and pharmacotherapy [35-37]. Studies about intervention strategies among adolescents and
school-aged children have been mainly theory-based and delivered through various methods, with
some achieving positive outcomes [38-40].  However,  there is  a gap in  research surrounding the
prevention efforts  to reduce Internet addiction among university students.  Addressing this  gap is
crucial to design and implement effective and comprehensive prevention strategies to tackle Internet
addiction in this population. 
Building  on this  knowledge,  we aimed  to  develop,  implement,  and evaluate  a  health  education
module for Internet addiction prevention among undergraduate students at  a public university in
Malaysia. We set out to develop the SCoPE (Self-efficacy,  Cues to take action, and  PErception)
health education module, and to test its effectiveness as a brief preventive intervention with minimal
disruption  in  view of  the busy academic  schedules  among undergraduate students.  A systematic
review of  the  prevention  of  problematic  Internet  use  highlighted  the  importance  of  developing
prevention programs based on behavioral theories [41].  These theories,  such as the health belief
model (HBM), social-cognitive theory, theory of planned behavior, and empowerment theory, have
been utilized in previous studies [38, 39, 42-44]. For this study, we specifically applied the HBM to
guide the SCoPE health education module. This theory is relevant as individual factors like Internet
usage  time,  accessibility,  and  health  beliefs  have  been  identified  as  significant  risk  factors  for
Internet addiction [28, 30-32, 34]. HBM is an evidence-based framework that provides measurable
outcomes [32], allows for tailored interventions [43], and is comprehensive [45]. We hypothesized
that the SCoPE health education module is effective to reduce Internet Addiction Test (IAT) scores
and enhance knowledge, perceived susceptibility, severity, benefits, cues to action, self-efficacy, and
reduce perceived barriers to reducing Internet use among undergraduate students.

Methodology

Study Design

We conducted this study among undergraduate students at a Malaysian public university located in
Selangor,  Malaysia,  from  October  2021  to  December  2024,  using  a  two-arm,  parallel,  cluster
randomized controlled trial (RCT) design. Cluster RCT design was chosen for its robustness and
efficacy  in  evaluating  healthcare  interventions,  especially  to  avoid  potential  issues  such  as
intervention contamination. Hence, providing a clearer evaluation of the health education module’s
true impact. The use of individual RCTs could have been challenging due to potential contamination
risks within shared university environments. Therefore, this study opted for a cluster RCT design by
treating faculties as the unit of randomization. The intervention group received SCoPE module as
compared to the waitlist control group.

Setting and recruitment 

This study established specific inclusion criteria for faculties and undergraduate students. To begin
with, faculties must offer at least bachelor courses with the agreement from the heads of faculties to
participate. Undergraduate students from these faculties were included if they were aged between 18
and 24, full-time Malaysian citizens, willing to complete assessments, and enrolled in the 2022/2023
academic session. We excluded students who self-reported having psychiatric issues under treatment
and those without access to the internet.
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After  screening  the  faculties,  12  out  of  16  met  the  criteria.  Randomization  was  performed  to
categorize the 12 eligible faculties into the SCoPE intervention group and waitlist control group.
Individual  participants  were  based  on  the  clusters  (i.e.  faculties)  they  represented.  During  the
recruitment process, all participants were informed that they would receive health education.

Sample size calculation

The sample size was calculated using the formula for comparing two population means as described
by Lemeshow et al. (1990). To address the potential design size effect, an intraclass correlation (ICC)
of 0.05 was factored in. Additionally, the cluster size (m) was determined based on a fixed number of
clusters (k = 6) and a potential dropout rate of 20% was considered [46, 47]. These adjustments led
to a sample size requirement of 127 participants per group. Therefore, a total of 254 undergraduate
students must be recruited to achieve the desired sample size in both groups.

Randomization and blinding

The  study  utilized  faculties  as  the  randomization  unit  to  minimize  contamination  employing  a
random sequence generation through a simple randomization technique using Random.Org software
(Random.Org LLC) [48] for a 1:1 allocation between the groups received health education module
and waitlist control groups. Allocation concealment was ensured using an opaque, sealed envelope
method, with sequence generation and faculty coding handled by a third-party research assistant. The
randomization  code only  revealed  post-recruitment  and after  baseline  measurements  to  maintain
allocation concealment. Implementation involved two research assistants who were not part of this
study: one generated the random sequence and provided codes, and the other, unaware of allocations,
recruited individual level participants using simple random sampling from undergraduate lists. A
single-blinding technique was performed whereby only participants were unaware of their  group
allocation. The allocation was known to researcher who was involved in providing the SCoPE health
education module. By following this approach, bias was minimized, and the study’s credibility was
enhanced.

Health education module

The health education module adopts a comprehensive strategy integrating health education as well as
screening and facilitating referrals for those with high Internet addiction scores. The development
process of the module was rigorous, involving extensive consultations with a panel of health experts
comprised of two public health physicians and a clinical psychologist. The SCoPE (Self-efficacy,
Cues to take action, and PErception) health education module developed for this study used HBM
theory and consisted of five perception-related sections. These perception-related sections focused on
perceived  susceptibility  to  Internet  addiction,  perceived  severity  of  Internet  addiction,  perceived
benefits and barriers of reducing Internet use, cues to take action to reduce Internet use, and self-
efficacy for reducing Internet use. In addition to incorporating HBM, the SCoPE module also utilized
several techniques from Behavioral Change Techniques (BCTs) as adapted from Michie et al. (2013).
BCTs are defined as consistent, observable, and adaptable components of an intervention designed to
alter  behavior  [49].  The BCTs used in  the  SCoPE module included shaping knowledge,  natural
consequences,  feedback  and  monitoring,  and  enhancing  self-belief.  A summary  of  the  content
descriptions of the SCoPE health education module is provided in Multimedia Appendix 1.
The module featured six animated video sections totaling 28 minutes, along with synchronous digital
group  discussions.  The  component  of  the  animated  video  in  the  module  was  validated  using  a
questionnaire adapted from a prior study [50]. Content validity was established through assessment
by a panel of public health specialists and a clinical psychologist. Cultural suitability was assessed
through pilot  testing with undergraduate students  from one faculty not  participating in  the main
study.
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The module was delivered by the primary researcher, over six days. Each participant in the SCoPE
group was allocated ten minutes daily for video watching and an additional 20 minutes for group
discussion. YouTube was used as the platform for video distribution to ensure easy accessibility for
all  participants taking  into  account  participants’ academic  schedules,  examination  periods,  and
semester  breaks.  It  was  exclusive  access  for  SCoPE group  participants  via  private  settings.  In
addition, a private WhatsApp group was formed to facilitate the sharing of video links and online
questionnaires to enhance participant engagement.
The group discussions, facilitated by the primary researcher, provided an interactive platform for
participants  to  engage  with  the  researcher  about  the  video  content,  ask  questions,  and  provide
personalized feedback. Past research suggested the utilization of an online platform like WhatsApp
for group discussions would encourage active participation and foster a comfortable environment for
opinion-sharing  [51].  Young  adults,  particularly,  are  more  keen  to  use  digital  means  such  as
WhatsApp  for  communication  and  expressing  opinions  [52].  Digital  format  also  allows  the
integration of  multimedia  elements,  interactive features,  and real-time data  collection during  the
study, hence enhancing the learning and engagement experiences of the participants. Immediately
after they viewed the videos, participants were reminded via WhatsApp to complete post-test online
validated self-administered questionnaires. The waitlist control group received the module after the
study concluded. 

Outcome Measure

The  validated  self-administered  questionnaire  included  four  sections.  Part  A captured  personal
information such as gender, race/ethnicity, family income, cumulative grade point average (CGPA),
and Internet usage habits. Parts B and C focused on secondary outcomes. Part B assessed knowledge
of Internet addiction while Part C explored HBM constructs using Likert scales to measure health
beliefs  like  susceptibility,  severity,  benefits,  barriers,  cues  to  action,  and  self-efficacy  regarding
Internet addiction. Part D utilized the Internet addiction test (IAT) to assess the primary outcome.

Primary Outcome

The primary outcome of this study was Internet addiction based on the Internet Addiction Test. It
comprises  20  items  rated  on  a  five-point  Likert  scale,  ranging  from 0-  “not  applicable”  to  5-
“always”. The total score was computed by summing all responses, where higher scores indicated a
more pronounced Internet  addiction and 100 being the maximum scores.  The questionnaire  was
considered reliable in Malaysian samples based on a Cronbach’s alpha of 0.91 in a previous study
[53]. The addiction levels are categorized into four groups: (i) normal Internet use if the score was
below 31,  (ii)  mild  addiction  for  scores  between 31 and 49,  (iii)  moderate  addiction  for  scores
between 50 and 79, and (iv) severe addiction if the score exceeded 80 [54]. In our study, the scores
were treated as continuous data, reflecting the intensity of Internet addiction.

Secondary Outcomes

The secondary outcomes included the knowledge of Internet addiction, perceived susceptibility to
Internet addiction, perceived severity of Internet addiction, perceived benefits of reducing Internet
use, perceived barriers to reducing Internet use, cues to take action to reduce Internet use, and self-
efficacy for reducing Internet use. All these measures have been utilized in previous studies to assess
the effectiveness of Internet addiction prevention programs.
Knowledge of Internet Addiction
This component involved assessing participants’ understanding of Internet addiction, including its
definition, signs, causes, and social effects. One point (1) was assigned for each correct answer and
zero (0) for incorrect answers or “don't know” responses [55]. The questionnaire included 20 items
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with a total score of 20. A higher score indicates a greater level of knowledge. Younis et al. (2020)
conducted the reliability test for this component and yielded a Cronbach’s alpha value of 0.78. 
Perceived Susceptibility to Internet Addiction
Perceived susceptibility  to  Internet  addiction refers  to  individuals’ beliefs regarding their  risk of
developing Internet addiction. This aspect was evaluated using a five-point Likert scale with three
items adapted from Wang et al. (2016) and Bakhsh (2022), ranging from definitely disagree (1) to
definitely agree (5). The items were “Having Internet addiction is currently a possibility for me, my
chances of suffering from Internet addiction in the coming years are high, and I’m concerned about
the likelihood of having Internet addiction in the near future.” The scores ranged from 3 to 15, with
higher scores indicating a higher level of perceived susceptibility.
Perceived Severity of Internet Addiction
This  component  assessed  participants’ beliefs  about  the  severity  of  Internet  addiction  and  its
consequences. It included four items adapted from Wang et al. (2016), with additional items included
based on previous studies regarding the mental and physical health impact of Internet addiction [15,
56, 57]. The items were “I believe the consequence would be very harmful if I had Internet addiction,
I believe Internet addiction will cause a negative impact on my physical health, such as causing
vision deterioration, I believe I will have poor sleep quality and quantity if I have Internet addiction,
and I believe Internet addiction will cause a negative impact on my mental health, such as causing
depression.” All items were rated on a five-point Likert scale, ranging from definitely disagree (1) to
definitely agree (5). Scores ranged from 4 to 20, with higher scores indicating a higher perceived
severity. 
Perceived Benefits of Reducing Internet Use
This  component  measured  participants’ beliefs  in  the effectiveness  of  actions  aimed at  reducing
Internet use. It consisted of five items assessed on a five-point Likert scale, ranging from definitely
disagree (1) to definitely agree (5). The items were adapted from a previous study, with a Cronbach’s
alpha value of 0.80 [58]. Total scores ranged from 5 to 25, with higher scores indicating stronger
perceived benefits.  The items were “I  believe  reducing Internet  use  could  prevent  oneself  from
getting involved in addiction unawareness, I believe by reducing Internet use could prevent mental
disorders, I believe by reducing Internet use could prevent a negative effect on my physical health, I
believe by reducing Internet use could prevent other social problems such as cyberbullying, and I
believe reducing Internet use could prevent from getting involved in debt.”
Perceived Barriers to Reducing Internet Use
This component assessed participants’ beliefs regarding obstacles to reducing Internet use achieving
a Cronbach’s alpha value of 0.82 adapted from previous study [32]. It included five items rated on a
five-point Likert scale, ranging from definitely disagree (1) to definitely agree (5), giving a range of
scores from 5 to 25, with higher scores indicating greater perceived barriers.  The items were “I
believe reduction of Internet  use would result  in less communication with my friends,  I  believe
reduction of Internet use would cause me to lag behind in knowing what others do, where they go,
and with whom (missing out), I believe reduction of Internet use would result in a boring life, I
believe reduction of Internet use would result in feeling old fashion, and I believe I can’t reduce my
Internet use as I don’t have any idea how to spend time except by using Internet.”
Cues to Take Action to Reduce Internet Use
This aspect evaluated participants’ readiness and strategies to reduce Internet use. It comprised four
statements rated on a five-point Likert scale, ranging from definitely disagree (1) to definitely agree
(5) with Cronbach’s alpha of 0.63 [32]. Scores ranged from 4 to 20, with higher scores indicating a
higher level of cue to take action. The items were “I know the health risk of Internet addiction, thus it
will keep me from excessive use of the Internet; I know the way to remind me to reduce my Internet
use; I know that Internet addiction can cause me to neglect my study, thus it will restrain me from
excessive use on the Internet; and I recognize the signs and symptoms of Internet addiction, thus it
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will restrain me from excessive use of the Internet.”
Perceived Self-efficacy for Reducing Internet Use
This component assessed participants’ confidence in their ability to reduce Internet use. It included
four items rated on a five-point Likert scale from definitely disagree (1) to definitely agree (5). The
total scores ranged from 4 to 20, with higher scores indicating greater self-efficacy. The items were
“If I wanted to, I’m sure I could limit my Internet usage; I find it difficult to reduce Internet use
(reverse coding); I don’t know the right action to reduce my risk of developing an Internet addiction
(reverse coding); and I have the ability to overcome any potential obstacles that may arise when
reducing my Internet use. The Cronbach’s alpha value for this section was 0.63.

Data Collection 

Online data collection was conducted between July 2023 and December 2023 using a Google Form.
Informed consent was obtained from the participants before they filled out the baseline questionnaire
(T0). Once the health education module was completed in the intervention group, both groups were
asked to fill out the same questionnaire except for the sociodemographic information (T1). Three
months later, participants were reassessed on these measures (T2) to evaluate the effects of the health
education module over time. The participants from both groups received MYR 10 (approximately
US $2.20) via e-wallet as a token of appreciation for each completed questionnaire, totaling MYR 30
(approximately US $6.50).

Data Analysis

Data analysis was conducted using Statistical Package for Social Sciences (SPSS) version 25.0 (IBM
Corp,  2016).  Data cleaning was done before checking for normal  distribution across continuous
variables. A significance level of 0.05 was set. The analysis followed an intention-to-treat approach,
where all randomized participants were included regardless of whether they completed the SCoPE
health education module or had their  outcomes measured.  Each participant’s data was evaluated
based on the group to which they were originally assigned. Descriptive statistics like percentages and
frequencies  were  generated  to  understand  participants’  characteristics.  Variables  such  as
sociodemographic, knowledge of Internet addiction, perceived susceptibility and severity of Internet
addiction, perceived benefits and barriers of reducing Internet use, cues for action, self-efficacy for
reduction, and IAT scores were presented as means and standard deviations for normally distributed
data, and median with interquartile range for non-normally distributed data. For continuous data,
independent t-tests or Mann-Whitney U tests were applied. Chi-square or Fisher’s exact tests were
used  for  categorical  data.  A comparison  was  performed  to  ensure  no  significant  differences  in
baseline characteristics and key factors between the waitlist control and intervention groups.
The data was then transformed into a long form for analysis using the Generalized Linear Mixed
Model (GLMM), chosen for its ability to handle missing data, accommodate flexible scheduling, and
model nonlinear data. The models were also adjusted for the clustering effect at the faculty level.
GLMM was run for each outcome. For each model, the faculty was set as the random effect, whereas
the fixed effects included were group, time, and interaction between group and time. The group ×
time interaction effect was the primary variable of interest in each model. Covariates like CGPA, sex,
and baseline score of each respective outcome variable were included in the analysis. 

Ethics Approval

Ethical approval was obtained from the Ethics Committee for Research Involving Human Subjects at
the University of Putra Malaysia (JKEUPM-2022-1015). Approval from the dean of each faculty and
written consent from the participants were obtained before the study commenced. Participation was
voluntary and they were ensured of the anonymity and confidentiality of their  data.  Participants
found to have severe Internet addiction were offered further assistance such as referral to counseling
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services.  Data  security  measures  included  a  password-protected  database  accessible  only  to
investigators were taken. Data will be securely archived for five years’ post-study completion; after
which it will be destroyed.

Result

Participants’ detail

In this cluster RCT, 12 faculties were recruited, giving a 100% participation rate at the cluster level.
Out of 254 eligible students, 252 participated, resulting in a 99% (252/254) participation rate at the
individual level. The study population was predominantly female, accounting for 72.2% (182/252).
The age range was 18 to 25 years, with a median age of 22. Their median family income was RM
3,000.  Most  participants  were  of  Malay  ethnicity  (69.8%,  176/252),  with  good  Internet  access
(98.4%, 248/252).
Figure 1 shows the CONSORT flow diagram of the recruitment  and progress of all  participants
throughout the study period. The overall retention rate was 71.8% (181/252), with an attrition rate of
28.2% (71/252).  Little’s  MCAR test  indicated  that  missing  data  ranged from 0-28.2% and was
randomly distributed (P = .12). Comparisons between retained participants and dropouts revealed no
significant  differences  in  gender,  race,  age,  CGPA,  or  most  outcome  measurements,  except  for
perceived severity (P = .018).
Figure 1. The CONSORT (Consolidated Standards of Reporting Trials) diagram of the recruitment
and progress of participants throughout the study period. 
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Baseline comparison

At baseline, there were significant differences in sex and CGPA between the SCoPE and waitlist
control groups (Table 1). These variables were controlled during further analyses. No significant
differences were observed in IAT scores (t = 0.217, P = .83) between the groups, with both groups
showing  moderate  Internet  addiction.  Additionally,  there  were  no  significant  differences  in  all
secondary outecomes between the SCoPE intervention group and waitlist control groups at baseline.

Table 1. Baseline comparison between SCoPE and waitlist control groups (N=252)
Characteristics SCoPE  group

(n=125)
Waitlist  control
group (n=127)

Differences between the conditions 
t test a P value

Sex, n (%) 6.81b .009
Male 44 (62.9) 26 (37.1)
Female 81 (44.5) 101 (55.5)

Race, n (%) 7.42b .06
Malay 81 (46.0) 95 (54.0)
Chinese 13 (81.3) 3 (18.8)
Indian 13 (52.0) 12 (48.0)
Others 118 (51.4) 17 (48.6)

Internet
accessibility, n (%)

N/AC .059

Good 121 (48.8) 127 (51.4)
Poor 4 (100.0) 0 (0.0)

Age, median (IQR) 22 (2) 22 (2) -0.53d .59
CGPA,  median
(IQR)

3.5 (0.3) 3.6 (0.3) -2.76d .006

Family  income,
median (IQR)

RM  3,500
(5,550)

RM  3,000
(3,635)

-0.74d .46

Hours spent online
on  weekdays,
median (IQR)

5 (4) 6 (4) -0.32d .75

Hours spent online
on  weekends,
median (IQR)

6 (4) 7 (5) -0.90d .37

Internet  addiction
test, mean (SD)

52.1 (16.69) 52.6 (18.19) 0.22 .83

Knowledge,
median (IQR) 

15 (4) 15 (4) -0.61d .54

Perceived
susceptibility,
median (IQR)

10 (3) 10 (3) -0.90d .37

Perceived  severity,
median (IQR)

17 (5) 18 (5) -0.40d .69

Perceived  benefit,
median (IQR)

20 (6) 20 (6) -0.19d .85

Perceived  barrier, 15 (7) 16 (6) -0.79d .43
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median (IQR)
Cues  to  take
action,  median
(IQR)

16 (5) 16 (4) -0.29d .77

Self-efficacy,
median (IQR)

13 (3) 13 (3) -0.54d .59

a The t-test was two-tailed
b Chi-Square
c Fisher’s exact test (Fisher’s exact test was used as more than 20% of cells have expected cell count
less than 5)
d Mann-Whitney U
N/A: not applicable

Effect  of  SCoPE  Health  Education  Module  Using  Intention-to-Treat
Principle

Table 2 presents the GLMM results for the effect of group, time, as well as group x time interaction
on the primary outcome and the secondary outcome. After adjusting for sex, CGPA, and the baseline
score of each respective outcome, there was no significant difference in IAT scores (β=-1.34, 95% CI
-5.93 to 3.24; P=.57) between the SCoPE group and waitlist control group when observed over three
months.  As  for  the  knowledge of  Internet  addiction,  there  was  a  significant  increase  over  time
(β=1.39,  95% CI  0.69  to  2.10;  P<.001),  thus  indicating  that  participants’ knowledge  improved
significantly during the study period. However, there was no significant group and time interaction
effect (β=-0.08, 95% CI -1.16 to 1.01;  P=.89). At three months, the findings show no significant
group and time interaction for all the study outcomes.

Table  2. Effects  of  the group,  time,  and group x time on the primary and secondary  outcomes
adjusted for sex, CGPA, and baseline scores of each respective outcome
Outcomes and parameters Adjusted β SE 95% CI P-value
Internet addiction test

Group -.73 2.11 -4.87 to 3.41 .73
Time 2.89 1.53 -0.11 to 5.89 .06
Group and time -1.34 2.33 -5.93 to 3.24 .57

Knowledge
Group -.06 0.36 -0.77 to 0.65 .87
Time 1.39 0.36 0.69 to 2.10 <.001b

Group and time -.08 0.55 -1.16 to 1.01 .89
Perceived susceptibility

Group -.09 0.29 -0.67 to 0.50 .78
Time -.07 0.28 -0.63 to 0.49 .81
Group and time -.18 0.43 -1.03 to 0.67 .68

Perceived severity
Group -.01 0.42 -0.84 to 0.83 .99
Time -.46 0.41 -1.27 to 0.35 .26
Group and time -.57 0.63 -1.80 to 0.67 .37

Perceived benefit
Group .15 0.455 -0.74 to 1.04 .74
Time .20 0.46 -0.70 to 1.09 .67
Group and time -.38 0.70 -1.75 to 0.99 .58
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Perceived barrier
Group -.05 0.48 -0.99 to 0.89 .92
Time .42 0.48 -0.52 to 1.37 .39
Group and time -1.11 0.74 -2.56 to 0.34 .13

Perceived self-efficacy
Group .06 0.48 -0.88 to 1.00 .88
Time -.25 0.34 -0.91 to 0.41 .46
Group and time .47 0.51 -0.54 to 1.48 .36

Cues to take actions
Group .07 0.35 -0.63 to 0.76 .85
Time .14 0.35 -0.56 to 0.84 .70
Group and time -.60 0.54 -1.66 to 0.47 .27

aUsing generalized linear mixed model adjusted for the sex, CGPA, and baseline outcomes. 
bSignificant at P<.05.
cRef = Reference category, which serves as a baseline for comparison.

Discussion

Principal Findings

The SCoPE health education module, grounded on the HBM, aimed to reduce Internet addiction test
score  among  undergraduate  students  using  animated  videos  and  WhatsApp  group  discussions.
Although  the  module  initially  improved knowledge about  Internet  addiction,  the  effect  was  not
sustained. Furthermore, there were no significant changes observed in IAT scores, perceived barriers,
susceptibility, severity, benefits, cues to action, or self-efficacy. 
Our study shows moderate Internet addiction as indicated by the mean IAT scores was consistent
with other research [2, 59, 60]. A meta-analysis by Lozano-Blasco et al. (2022) that included various
psychometric  tests  also  reported  a  moderate  level  of  addiction  among young adults.  The  meta-
analysis  concluded  that,  while  not  pathological,  the  addiction  level  is  excessively  high  for  the
average population [60], hence highlighting the urgency of the issue of Internet addiction and the
need for effective intervention strategies. 
Our findings align with previous studies that reported no significant changes following interventions
aimed at reducing Internet addiction [61, 62]. Ahmadi et al. (2021) applied the Health Belief Model
by providing an educational booklet and sending ten text messages via email and SMS to inform
participants  about  the  risk  factors  of  Internet  addiction.  However,  no  significant  changes  were
observed in the behavior or frequency of Internet addiction. Meanwhile, although not applying any
specific theory, Busch et al. (2013) implemented health-promoting principles in schools by involving
school policy, creating a healthy environment, using educational materials, and integrating public
health services into teachers’ training. While significant behavioral changes were reported in extreme
alcohol use, smoking, sedentary time, and bullying, there were no changes in the compulsiveness of
video game playing. 
In comparison, our study, besides being based on the HBM, also incorporated BCT in each section of
the SCoPE module and delivered the health education module online, making it more accessible and
convenient for undergraduate students.  The online digital approach is particularly relevant in the
current age, especially when involving situations requiring remote interaction. However, regardless
of  the  innovative  intervention  delivery  approaches,  some  studies  faced  similar  challenges  in
achieving significant behavioral change [61, 62]. This is not surprising in view of the complexity of
the contributing factors to Internet addiction. Hence, continuous research is needed to identify the
most comprehensive and effective interventions to mitigate Internet addiction [63, 64]. 
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With regard to the perceived susceptibility to Internet addiction, there were no significant changes
following our health education module. This was in contrast with the finding of Ahmadi et al. (2021).
A study  found  that  university  students  who  were  normative  Internet  users  had  better  family
functioning  compared  to  those  who  were  moderately  addicted  to  the  Internet  [65].  Therefore,
combining HBM with other  theories  could offer  a  more holistic  approach to mitigating Internet
addiction in young adults such as undergraduate students. For example, integrating Social Cognitive
Theory  (SCT)  that  includes  environmental  factors  into  the  HBM  may  enhance  intervention
effectiveness.  Additionally,  this approach considers not only the individual but also peer groups,
teachers, and family, thereby increasing the effectiveness and sustainability of prevention programs
[66].
Similarly, there were no significant changes observed in the perceived severity of Internet addiction,
contrasting  with  the  results  reported  by  Ahmadi  et  al.  (2021)  and  Maheri  et  al.  (2017).  This
discrepancy may be due to differences in the study population. Our study included both genders in a
university setting, whereas the other two studies focused solely on female college students. Thus,
gender-specific factors might explain this contradictory finding [67]. Rom Korin et al. (2013) found
that women who believed heart disease could be prevented had a lower incidence of coronary heart
disease events compared to those who did not hold this belief but a similar association was not
observed in men. These findings suggest that gender-specific perceptions of severity and the belief in
the preventability of health issues can significantly influence health behaviors, thus explaining the
differences observed in our study. 
Apart from that, our study also found no significant changes in the perceived benefits of reducing
internet use following the intervention. This was consistent with the results of Ahmadi et al. (2021).
This  could be due to factors  such as poor exposure to education and advertisement,  insufficient
opportunity for accurate training related to perceived benefits, the intangibility of the complications
of Internet addiction, and the indirect nature of the educational intervention (via email and SMS)
instead of  direct  face-to-face methods.  In  addition,  factors  like social  loafing and majority  rule,
where widely accepted behaviors are seen as safe, might also explain this [68]. Often, users may
recognize  the  benefits  of  internet  use,  especially  given  its  integration  into  education  systems.
However, they may not be aware of the benefits of reducing it [69]. Hence, future research should
delve deeper into the influence of majority opinions on the perceived benefits of internet use versus
reducing internet usage.
Similarly, there were no significant differences observed in perceived barriers to reducing Internet
use, aligning with Khoshgoftar et al. (2019). However, other studies showed a significant reduction
in perceived barriers following the intervention [43, 62]. This inconsistency may be due to cognitive
processes influenced by personal judgments, past experiences, and social support [70]. For instance,
during  the  COVID-19  pandemic,  mask-wearing  compliance  increased  significantly  with  policy
enforcement, despite initial perceived barriers and objections. Therefore, similar policy enforcement
in  educational  settings  can  be  considered  to  reduce  perceived  barriers  to  addressing  Internet
addiction [71, 72].
In  terms  of  cues  to  action  scores,  there  were  no  significant  changes  following  the  SCoPE
intervention, thus indicating its limited impact in motivating participants to reduce Internet use. This
contrasts  with a  recent  study that  reported significant  improvements  in  cues to  action [43].  The
SCoPE module focused on internal cues such as theoretical knowledge rather than external cues from
mass media and interpersonal advice [73, 74]. Theoretical knowledge in this context encompasses
information and strategies provided to participants on how to properly use the internet and reduce
internet use, specifically through the MaNSUKI technique inspired by Young's therapeutic approach
to treating Internet addiction [75]. To address this limitation, future interventions can incorporate
more  external  cues  to  action.  Notably,  participants  provided  positive  feedback  for  focus  mode
applications,  kid’s  mode,  or  online  extensions  like  LifeAt.io  for  blocking  specific  websites.
Additionally,  a  study  demonstrated  that  interventions  involving  contingency  management  and

https://preprints.jmir.org/preprint/64371 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Mashudi et al

automated  usage  notifications  were  associated  with  a  significant  decrease  in  problematic  social
media use and subsequent addictive behaviors among students [76].
Moreover,  no  significant  changes  in  self-efficacy  scores  were  observed,  contrasting  with  two
previous  studies  [43,  77].  The SCoPE module  applied  mental  rehearsal,  an  element  from BCT,
together with various "If then" scenarios that emphasize imaginative experiences as a key component
of  self-efficacy.  However,  another  key  element  of  self-efficacy  is  vicarious  experiences  [78].
Witnessing  the  success  of  others  can  significantly  impact  an  individual's  self-efficacy.  In  other
words, people are more likely to believe in their ability to succeed when they see other individuals
accomplishing similar  tasks.  A study on mobile  phone addiction  among female  students  in  Iran
effectively used peer role models to improve self-efficacy [79]. Unfortunately, the online nature of
the SCoPE module limited such role  modeling,  potentially  impacting its  effectiveness.  Although
some participants shared their experiences during WhatsApp group discussions, future interventions
can tap into this by incorporating videos of individuals who have successfully overcome Internet
addiction, or using a hybrid platform that enables active engagement and human interaction.
Furthermore, the lack of significant behavior change in our study could also be attributed to the
intervention's content. Even though the SCoPE module provided valuable information and employed
natural consequences from BCT by portraying real cases of the negative impact of Internet addiction,
it may not have been sufficient to alter the perceived severity. Research shows that interventions
incorporating surprise-induced content can be more effective in engaging participants and prompting
behavioral  change  [80].  Surprise-induced  content  includes  unexpected  elements  and  startling
statistics designed to capture attention and induce a stronger emotional impact, as used in the video
by Turel et al. In view of that, future interventions should consider the inclusion of more elements
designed to surprise and deeply engage participants in order to enhance their  understanding and
perception of the severity of Internet addiction.

Last  but  not  least,  the short  duration of the SCoPE module,  lasting only one week, might have
constrained  its  effectiveness.  However,  this  duration  was  chosen  to  minimize  disruption  to
participants’ academic schedules and to test the feasibility of a brief intervention. In the literature,
successful interventions often involved longer durations from three weeks to 12 months [40, 43]. As
the module delivery coincided with many end-of-term activities in the universities, Internet usage
would  have  been  higher  among  the  participants  for  academic  purposes,  hence  potentially
confounding the results. Additionally, the timing of the intervention which coincided with mid-term
examinations could have also resulted in a higher attrition rate among the participants. 
To enhance the effectiveness of future interventions, several recommendations can be considered.
Firstly, extending the duration of the intervention can facilitate more sustained behavioral changes.
Furthermore,  scheduling  the  intervention  during  less  academically  intensive  periods  can  reduce
confounding factors related to academic internet use. Even though the digital format of intervention
delivery  like  the  SCoPE  module  offers  flexibility  and  broader  reach,  it  may  lack  the  personal
interaction  provided  by  human  touch,  a  crucial  element  to  drive  effective  behavior  changes.
Therefore, future interventions will benefit from the incorporation of human interaction elements,
such as hybrid models or periodic face-to-face sessions, to enhance engagement and efficacy.

Strengths and Limitations

Our study contributes significantly to the field of interventional research on Internet addiction, an
area with a critical gap in public health. The RCT study design ensures high internal validity and
robust  methodology.  Adherence  to  the  CONSORT  statement  further  enhances  the  study’s
transparency, credibility, and reproducibility. By utilizing the HBM as a theoretical framework, the
study provides  a coherent  basis  for understanding the strategies of the health education module.
Nevertheless, several study limitations should be acknowledged. The generalizability of the study
findings is limited and the results cannot be extended to other demographics such as adolescents,

https://preprints.jmir.org/preprint/64371 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Mashudi et al

older adults, and working young adults. The high attrition rate (28.2%) poses a challenge to internal
validity, potentially introducing bias. Despite strategies to mitigate attrition such as regular follow-
ups  and  provision  of  incentives,  there  is  a  valid  concern  with  regard  to  the  robustness  and
generalizability of the findings. In addition, self-reported measures were used to assess all outcomes,
potentially  leading  to  social  desirability  and  response  biases.  Participants  might  be  inclined  to
provide socially acceptable answers rather than their true experiences, particularly given the sensitive
nature of addiction-related topics. Moreover, monitoring participant adherence to the intervention
was  challenging  as  the  animated  video  was  delivered  via  YouTube.  Additionally,  producing  an
engaging and tailored animated video requires skilled individuals and reputable production services. 

Conclusion

In this two-arm parallel cluster RCT, we developed, delivered, and assessed the impact of a brief
preventive intervention module, namely SCoPE module designed based on the HBM. The results
show that the module did not significantly reduce Internet addiction test scores or any of the HBM
constructs, hence indicating that the module did not achieve sustained behavior change across the
groups.  Often,  engaging students in  health  education is  challenging due to  their  busy schedules.
Digital-based interventions such as online videos used in our study may capture students’ attention
and improve their knowledge, making them a valuable tool for health education. However, future
research should evaluate strategies that incorporate face-to-face interactions or hybrid approaches to
improve participant engagement and retention, Furthermore, integrating the HBM with other theories
and extending the intervention duration beyond one week could also facilitate the internalization of
the strategies to ensure better outcomes. 

Acknowledgment

The authors wish to express their heartfelt appreciation to the Director-General of Health Malaysia
for approving the publication of this  article. We extend our deepest gratitude to the deans of all
faculties  for  their  vital  assistance  in  data  collection,  reflecting  the  collaborative  spirit  of  this
academic endeavor. Additionally, we are thankful to the students for their participation. The author
received a Geran Putra Berfokus grant (6302011-14001) from the Faculty of Medicine and Health
Sciences of the Universiti Putra Malaysia.

Data Availability

The data sets generated and analyzed from this study are available from the corresponding author
upon reasonable request.

Conflict of Interest

None declared.

Abbreviations

BCT: behavior change technique
CONSORT: Consolidated Standards of Reporting Trials 
CRCT: cluster randomized controlled trial
GLMM: generalized linear mixed model
CGPA: cumulative grade point average 
HBM: health belief model
IAT: Internet addiction test
ICC: intraclass correlation

https://preprints.jmir.org/preprint/64371 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Mashudi et al

MYR: Malaysian ringgit 
SCoPE: self-efficacy, cues to take action, and perception

References

1. Malaysian Communications and Multimedia Commission (MCMC). Internet Users Survey
2020. 2020; URL: https://www.mcmc.gov.my/en/resources/statistics/internet-users-survey#.

2. Arifin  S,  Kamaruddin  SH,  Azlan  SC,  Muhamad  Nawi  R,  Arifin  J,Muhammad  H.  The
prevalence of Internet addiction among university students in Malaysia. International Journal
of Academic Research in Business and Social Sciences 2023. 

3. Hassan T, Alam MM, Wahab A,Hawlader MD. Prevalence and associated factors of internet
addiction  among  young  adults  in  Bangladesh. Journal  of  the  Egyptian  Public  Health
Association 2020. 95(1): p. 3. [doi:10.1186/s42506-019-0032-7]

4. Beard KW,Wolf EM. Modification in the proposed diagnostic criteria for Internet addiction.
CyberPsychology & Behavior 2001. 4(3): p. 377-383. [doi:10.1089/109493101300210286]

5. Lopez-Fernandez O,Kuss DJ. Preventing harmful Internet use-related addiction problems in
Europe:  A literature  review  and  policy  options. International  Journal  of  Environmental
Research and Public Health 2020. 17(11): p. 3797. 

6. Vondráčková P,Gabrhelík R. Prevention of Internet addiction: A systematic review. Journal of
behavioral addictions 2016. 5(4): p. 568-579. [doi:10.1556/2006.5.2016.085]

7. Manaf  R,  Mohd Sham S,  Azri  M,Ragubathi  M.  Internet  addiction  among  undergraduate
students:  Evidence  from  a  Malaysian  public  university. International  Medical  Journal
Malaysia 2018. 17: p. 41-48. [doi:10.31436/imjm.v17i2.270]

8. World  Health  Organization,  Public  health  implications  of  excessive  use  of  the  internet,
computers, smartphones and similar electronic devices: meeting report, Main Meeting Hall,
Foundation for  Promotion of  Cancer  Research,  National  Cancer  Research Centre,  Tokyo,
Japan, 27-29 August 2014. 2015, Geneva: World Health Organization. ISBN:9789241509367

9. Cheng C,Li AY-l. Internet addiction prevalence and quality of (Real) life: A meta-analysis of
31 nations across seven world regions. Cyberpsychology, Behavior, and Social Networking
2014. 17(12): p. 755-760. [doi:10.1089/cyber.2014.0317]

10. Chia DXY, Ng CWL, Kandasami G, Seow MYL, Choo CC, Chew PKH, et al. Prevalence of
Internet  addiction and gaming disorders  in  Southeast  Asia:  A meta-analysis. International
Journal  of  Environmental  Research  and  Public  Health  2020.  17(7):  p.  2582.
[doi:http://dx.doi.org/10.3390/ijerph17072582]

11. Burkauskas J,  Gecaite-Stonciene J,  Demetrovics  Z, Griffiths MD,Király O. Prevalence of
problematic Internet use during the coronavirus disease 2019 pandemic. Curr Opin Behav Sci
2022. 46: p. 101179. [doi:10.1016/j.cobeha.2022.101179]

12. Nakayama H, Matsuzaki T, Mihara S, Kitayuguchi T,Higuchi S. Change of Internet use and
bedtime  among  junior  high  school  students  after  long-term  school  closure  due  to  the
Coronavirus  Disease  2019  pandemic. Children  (Basel)  2021.  8(6).
[doi:10.3390/children8060480]

13. Oka T, Hamamura T, Miyake Y, Kobayashi N, Honjo M, Kawato M, et al. Prevalence and
risk factors of internet gaming disorder and problematic internet use before and during the
COVID-19 pandemic: A large online survey of Japanese adults. J Psychiatr Res 2021. 142: p.
218-225. [doi:10.1016/j.jpsychires.2021.07.054]

14. Ting  CH,Essau  C.  Addictive  behaviours  among  university  students  in  Malaysia  during
COVID-19 pandemic. Addictive Behaviors Reports 2021. 14: p. 100375. [doi:https://doi.org/
10.1016/j.abrep.2021.100375]

15. Aziz  N,  Nordin MJ,  Abdulkadir  SJ,Salih  MMM. Digital  addiction:  Systematic  review of
computer  game  addiction  impact  on  adolescent  physical  health. Electronics  2021.  10(9).
[doi:10.3390/electronics10090996]

https://preprints.jmir.org/preprint/64371 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Mashudi et al

16. Nayak A, Saranya K, Fredrick J, Madumathy R,Subramanian SK. Assessment of burden of
internet  addiction  and its  association  with  quality  of  sleep  and cardiovascular  autonomic
function in undergraduate medical students. Clinical Epidemiology and Global Health 2021.
11: p. 100773. [doi:https://doi.org/10.1016/j.cegh.2021.100773]

17. Rajak BK, Singh S,Paliwal M. The dark side of overuse of internet: A study of Indian college
students. Asia Pacific Journal of Health Management 2022. 17(1): p. 18-26. 

18. Chen KH, Oliffe JL,Kelly MT. Internet gaming disorder: An emergent health issue for men .
Am J Mens Health 2018. 12(4): p. 1151-1159. [doi:10.1177/1557988318766950]

19. Hou H, Jia S, Hu S, Fan R, Sun W, Sun T, et al. Reduced striatal dopamine transporters in
people  with  internet  addiction  disorder. J  Biomed  Biotechnol  2012.  2012:  p.  854524.
[doi:10.1155/2012/854524]

20. Tran BX, Huong LT, Hinh ND, Nguyen LH, Le BN, Nong VM, et al. A study on the influence
of internet addiction and online interpersonal influences on health-related quality of life in
young Vietnamese. BMC Public Health 2017. 17(1): p. 138. [doi:10.1186/s12889-016-3983-
z]

21. Şimşek N, Şahin D,Evli M. Internet addiction, cyberbullying, and victimization relationship
in  adolescents:  A  sample  from  Turkey. J  Addict  Nurs  2019.  30(3):  p.  201-210.
[doi:10.1097/jan.0000000000000296]

22. Lee S-Y, Kim MS,Lee HK. Prevention strategies and interventions for Internet use disorders
due  to  addictive  behaviors  based  on  an  integrative  conceptual  model. Current  Addiction
Reports 2019. 6(3): p. 303-312. [doi:10.1007/s40429-019-00265-z]

23. Kandell  JJ.  Internet  addiction  on  campus:  The  vulnerability  of  college  students.
CyberPsychology & Behavior 1998. 1(1): p. 11-17. [doi:10.1089/cpb.1998.1.11]

24. Bhandari PM, Neupane D, Rijal S, Thapa K, Mishra SR,Poudyal AK. Sleep quality, internet
addiction and depressive symptoms among undergraduate students in Nepal. BMC Psychiatry
2017. 17(1): p. 106. [doi:10.1186/s12888-017-1275-5]

25. Shi M,Du TJ. Associations of personality traits with internet addiction in Chinese medical
students:  the  mediating  role  of  attention-deficit/hyperactivity  disorder  symptoms. BMC
Psychiatry 2019. 19(1): p. 183. [doi:10.1186/s12888-019-2173-9]

26. Cheah WL, Bo MS, Yee LH, Idris ASB, Bia BJA, Deser KC, et  al.  Internet addiction in
preuniversity  students  in  East  Malaysia:  Prevalence  and  its  association  with  stress  and
depression. Malaysian Journal of Psychiatry 2022. 31(1). 

27. Ismail N, Tajjudin AI, Jaafar H, Nik Jaafar NR, Baharudin A,Ibrahim N. The relationship
between  Internet  addiction,  Internet  gaming  and  anxiety  among  medical  students  in  a
Malaysian  public  university  during  COVID-19  pandemic. International  Journal  of
Environmental Research and Public Health 2021. 18(22): p. 11870. 

28. Chung S, Lee J,Lee HK. Personal factors, Internet characteristics, and environmental factors
contributing  to  adolescent  Internet  addiction:  A public  health  perspective. International
Journal  of  Environmental  Research  and  Public  Health  2019.  16(23).
[doi:http://dx.doi.org/10.3390/ijerph16234635]

29. Lau JTF, Wu AMS, Gross DL, Cheng K-m,Lau MMC. Is  Internet addiction transitory or
persistent?  Incidence and prospective predictors of remission of Internet addiction among
Chinese  secondary  school  students. Addictive  Behaviors  2017.  74:  p.  55-62.
[doi:https://doi.org/10.1016/j.addbeh.2017.05.034]

30. Salama  B.  Prevalence  and  associated  factors  of  Internet  addiction  among  undergraduate
students  at  Al-Beheira  Governorate,  Egypt. International  Journal  of  Public  Health  2020.
65(6): p. 905-910. [doi:10.1007/s00038-020-01429-9]

31. Shen Y, Wang L, Huang C, Guo J, De Leon SA, Lu J, et al. Sex differences in prevalence, risk
factors and clinical correlates of internet addiction among chinese college students. Journal of
Affective Disorders 2021. 279: p. 680-686. [doi:https://doi.org/10.1016/j.jad.2020.10.054]

https://preprints.jmir.org/preprint/64371 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Mashudi et al

32. Wang Y,  Wu AMS,Lau JTF.  The health  belief  model  and number  of  peers  with  internet
addiction as inter-related factors of Internet addiction among secondary school students in
Hong Kong. BMC Public Health 2016. 16(1): p. 272. [doi:10.1186/s12889-016-2947-7]

33. Wu CST, Wong HT, Yu KF, Fok KW, Yeung SM, Lam CH, et  al.  Parenting approaches,
family functionality, and internet addiction among Hong Kong adolescents. BMC pediatrics
2016. 16: p. 130-130. [doi:10.1186/s12887-016-0666-y]

34. Zhao H, Deng S, Liu Y, Xia S, Lim ETK,Tan C-W. Promoting users’ smartphone avoidance
intention: the role of health beliefs. Industrial Management & Data Systems 2022. 122(4): p.
963-982. [doi:10.1108/IMDS-07-2020-0420]

35. King  DL,  Kaptsis  D,  Delfabbro  PH,Gradisar  M.  Effectiveness  of  Brief  Abstinence  for
Modifying  Problematic  Internet  Gaming  Cognitions  and  Behaviors. Journal  of  Clinical
Psychology 2017. 73(12): p. 1573-1585. [doi:10.1002/jclp.22460]

36. Lim J-A, Lee J-Y, Jung HY, Sohn BK, Choi S-W, Kim YJ, et al. Changes of quality of life
and cognitive function in individuals with Internet gaming disorder: A 6-month follow-up.
Medicine 2016. 95(50). 

37. Nierenberg BJ, A proposed intervention treatment program for video game addiction utilizing
evidence-based  interventions  from  cognitive-behavioral  therapy  and  motivational
interviewing. 2018, The Chicago School of Professional Psychology: Ann Arbor. p. 83.

38. Chau  C-l,  Tsui  YY-y,Cheng  C.  Gamification  for  Internet  Gaming  Disorder  Prevention:
Evaluation of a Wise IT-Use (WIT) Program for Hong Kong Primary Students. Frontiers in
Psychology 2019. 10(2468). [doi:10.3389/fpsyg.2019.02468]

39. Apisitwasana  N,  Perngparn  U,Cottler  LB.  Effectiveness  of  school-  and  family-based
interventions to prevent gaming addiction among grades 4–5 students in Bangkok, Thailand.
Psychology Research and Behavior Management 2018. 11: p. 103-115. [doi:http://dx.doi.org/
10.2147/PRBM.S145868]

40. Yang S-Y,Kim H-S. Effects of a prevention program for internet addiction among middle
school  students  in  South  Korea. Public  Health  Nursing  2018.  35(3):  p.  246-255.
[doi:https://doi.org/10.1111/phn.12394]

41. Saletti  SMR,  Van  den Broucke  S,Chau  C.  The  effectiveness  of  prevention  programs  for
problematic Internet use in adolescents and youths: A systematic review and meta-analysis.
Cyberpsychology 2021. 15(2): p. 171-188. [doi:10.5817/CP2021-2-10]

42. Bonnaire C, Serehen Z,Phan O. Effects of a prevention intervention concerning screens, and
video games in middle-school students: Influences on beliefs and use. J Behav Addict 2019.
8(3): p. 537-553. [doi:10.1556/2006.8.2019.54]

43. Maheri  A,  Tol  A,Sadeghi  R.  Assessing the effect  of  an  educational  intervention  program
based on Health Belief Model on preventive behaviors of internet addiction. J Educ Health
Promot 2017. 6: p. 63. [doi:10.4103/jehp.jehp_129_15]

44. Ortega-Barón J, González-Cabrera J, Machimbarrena JM,Montiel I. Safety.Net: A pilot study
on a multi-risk Internet prevention program. Int J Environ Res Public Health 2021. 18(8).
[doi:10.3390/ijerph18084249]

45. Abraham C,Sheeran P, The health belief model, in Predicting and changing health behaviour,
P.N. Mark Conner, Editor. 2015, Open University Press. p. 30-75. ISBN:978-0-335-26378-3

46. Dumville JC, Torgerson DJ,Hewitt CE. Reporting attrition in randomised controlled trials.
Bmj 2006. 332(7547): p. 969-71. [doi:10.1136/bmj.332.7547.969]

47. Witkiewitz K, Desai SA, Bowen S, Leigh BC, Kirouac M,Larimer ME. Development and
evaluation of a mobile intervention for heavy drinking and smoking among college students.
Psychology of  addictive  behaviors  :  journal  of  the  Society  of  Psychologists  in  Addictive
Behaviors 2014. 28(3): p. 639-650. [doi:10.1037/a0034747]

48. Haahr M. Random.org: True random number service. 1998  [cited 2022 16.09.2022]; URL:
http://www.random.org.

https://preprints.jmir.org/preprint/64371 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Mashudi et al

49. Michie  S,  Richardson  M,  Johnston  M,  Abraham C,  Francis  J,  Hardeman  W,  et  al.  The
behavior change technique taxonomy (v1) of 93 hierarchically clustered techniques: building
an international consensus for the reporting of behavior change interventions. Ann Behav
Med 2013. 46(1): p. 81-95. [doi:10.1007/s12160-013-9486-6]

50. Leite SS, Áfio ACE, Carvalho LV, Silva JMD, Almeida PC,Pagliuca LMF. Construction and
validation of an Educational Content Validation Instrument in Health. Rev Bras Enferm 2018.
71(suppl 4): p. 1635-1641. [doi:10.1590/0034-7167-2017-0648]

51. Thunberg S,Arnell L. Pioneering the use of technologies in qualitative research – A research
review of the use of digital interviews. International Journal of Social Research Methodology
2022. 25(6): p. 757-768. [doi:10.1080/13645579.2021.1935565]

52. Singer B, Walsh C, Gondwe L, Reynolds K, Lawrence E,Kasiya A. WhatsApp as a medium
to collect qualitative data among adolescents: lessons learned and considerations for future
use. Gates Open Research 2023. 4: p. 130. [doi:10.12688/gatesopenres.13169.2]

53. Ng C,  Isa  S,  Hashim A,  Pillai  S,Singh M.  Validity  of  the  malay  version  of  the  Internet
addiction test: A study on a group of medical students in Malaysia. Asia-Pacific journal of
public  health  /  Asia-Pacific  Academic  Consortium  for  Public  Health  2012.  27.
[doi:10.1177/1010539512447808]

54. Young KS, & de Abreu, C. N., Internet addiction: A handbook and guide to evaluation and
treatment, in  Internet addiction: A handbook and guide to evaluation and treatment., K.S.
Young and C.N. de Abreu, Editors. 2011, John Wiley & Sons, Inc.: Hoboken, NJ, US. p. xvii,
289-xvii, 289.

55. Younis  S,  Mahfouz  EM,Hossien  YE-S.  Assessment  of  knowledge,  beliefs  and  level  of
Internet addiction among nursing students at Minia university. 2020.

56. Akar  F.  Purposes,  causes  and  consequences  of  excessive  internet  use  among  Turkish
adolescents. Eurasian  Journal  of  Educational  Research  2015.  60:  p.  35-56.
[doi:10.14689/ejer.2015.60.3]

57. Kumar M,Mondal A. A study on Internet addiction and its relation to psychopathology and
self-esteem  among  college  students. Industrial  psychiatry  journal  2018.  27(1):  p.  61-66.
[doi:10.4103/ipj.ipj_61_17]

58. Mohammadi  K,  Tavafian ss,Tavousi  M, Development and psychometric  properties  of  the
HBM- based Substance Abuse Prevention Questionnaire (HBM-SAPQA) among Afghanian
students. 2020. 

59. Gupta S, Maurya V, Singh AP,Patel A. Internet Addiction and Quality of Life among Young
Adults: An Exploratory Study. The International Journal of Indian Psychology 2018. 6: p. 65-
72. [doi:10.25215/0603.066]

60. Lozano-Blasco  R,  Robres  AQ,Sánchez  AS.  Internet  addiction  in  young  adults:  A meta-
analysis  and  systematic  review. Computers  in  Human  Behavior  2022.  130:  p.  107201.
[doi:https://doi.org/10.1016/j.chb.2022.107201]

61. Busch V, De Leeuw RJJ,Schrijvers AJP. Results of a multibehavioral health-promoting school
pilot intervention in a Dutch secondary school. Journal of Adolescent Health 2013. 52(4): p.
400-406. [doi:10.1016/j.jadohealth.2012.07.008]

62. Ahmadi M, Rakhshanderou S,  Khodakarim S,Ghaffari  M. Internet addiction theory-based
intervention among university students: A case of health belief model. Journal of education
and health promotion 2021. 10: p. 238-238. [doi:10.4103/jehp.jehp_1038_20]

63. Throuvala  MA,  Griffiths  MD,  Rennoldson  M,Kuss  DJ.  School-based  prevention  for
adolescent Internet addiction: Prevention is the key. A systematic literature review. Current
neuropharmacology 2019. 17(6): p. 507-525. [doi:10.2174/1570159X16666180813153806]

64. Zhu Y, Chen H, Li J, Mei X,Wang W. Effects of different interventions on internet addiction:
a  systematic  review  and  network  meta-analysis. BMC  Psychiatry  2023.  23(1):  p.  921.
[doi:10.1186/s12888-023-05400-9]

https://preprints.jmir.org/preprint/64371 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Mashudi et al

65. Marzilli  E,  Cerniglia  L,  Ballarotto  G,Cimino  S.  Internet  addiction  among  young  adult
university  students:  The  complex  interplay  between  family  functioning,  impulsivity,
depression,  and  anxiety. Int  J  Environ  Res  Public  Health  2020.  17(21).
[doi:10.3390/ijerph17218231]

66. Cañas  E,Estévez  E.  Intervention  Programs  for  the  Problematic  Use  of  the  Internet  and
Technological Devices: A Systematic Review. Electronics 2021. 10(23): p. 2923. 

67. Rom Korin  M,  Chaplin  WF,  Shaffer  JA,  Butler  MJ,  Ojie  MJ,Davidson  KW.  Men's  and
women's health beliefs differentially predict coronary heart disease incidence in a population-
based sample. Health Educ Behav 2013. 40(2): p. 231-9. [doi:10.1177/1090198112449461]

68. Öztürk HH,Basar Gezgin U, Health belief model. 2024. 
69. Do HN, Onyango B, Prakash R, Tran BX, Nguyen QN, Nguyen LH, et al. Susceptibility and

perceptions of excessive internet use impact on health among Vietnamese youths. Addictive
Behaviors 2020. 101: p. 105898. [doi:https://doi.org/10.1016/j.addbeh.2019.01.043]

70. Glasgow R. Perceived barriers to self-management and preventive behaviors. 2008. 
71. Zimmermann BM, Eichinger J, Schönweitz F,Buyx A. Face mask uptake in the absence of

mandates during the COVID-19 pandemic: a qualitative interview study with Swiss residents.
BMC Public Health 2021. 21(1): p. 2171. [doi:10.1186/s12889-021-12215-4]

72. Throuvala  MA,  Griffiths  MD,  Rennoldson  M,Kuss  DJ.  Policy  recommendations  for
preventing problematic Internet use in schools: A qualitative study of parental perspectives.
Int J Environ Res Public Health 2021. 18(9). [doi:10.3390/ijerph18094522]

73. Daniati N WG, Olalla Gracìa, M CP, Nader Shalaby M,,Chupradit S FMY. The Health Belief
Model’s application in the development of health behaviors.  . Health Education and Health
Promotion. 2021. 9(special issue): p. 521-527. 

74. Meillier LK, Lund AB,Kok G. Cues to action in the process of changing lifestyle. Patient
Education  and  Counseling  1997.  30(1):  p.  37-51.  [doi:https://doi.org/10.1016/S0738-
3991(96)00957-3]

75. Sharma MK,Palanichamy TS. Psychosocial interventions for technological addictions. Indian
J  Psychiatry  2018.  60(Suppl  4):  p.  S541-s545.
[doi:10.4103/psychiatry.IndianJPsychiatry_40_18]

76. Stinson L,Dallery J. Reducing problematic social media use via a package intervention. J
Appl Behav Anal 2023. 56(2): p. 323-335. [doi:10.1002/jaba.975]

77. Hussin AAK, Ahmed NAE-M,Ismail BAE-M. Health Belief Model application and internet
addiction among Menofia University Students Novelty Journal 2019. 6(2): p. 106-119. 

78. Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychol Rev 1977.
84(2): p. 191-215. [doi:10.1037//0033-295x.84.2.191]

79. Khoshgoftar M, Amidi Mazaheri M,Tarrahi MJ. The effect of educational intervention based
on health belief model to decrease and prevent mobile phone addiction among female high
school students in Iran. International Journal of Pediatrics 2019. 7(10): p. 10175-10187. 

80. Turel O, Mouttapa M,Donato E. Preventing problematic Internet use through video-based
interventions: a theoretical model and empirical test. Behaviour & Information Technology
2015. 34(4): p. 349-362. [doi:10.1080/0144929X.2014.936041]

https://preprints.jmir.org/preprint/64371 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Mashudi et al

Supplementary Files

https://preprints.jmir.org/preprint/64371 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Mashudi et al

Multimedia Appendixes

Summary of the SCoPE health education module content.
URL: http://asset.jmir.pub/assets/50f1d52ef4bbeaca99ea68c57df53d4c.docx

CONSORT (Consolidation Standards of Reporting Trials)-EHEALTH checklist.
URL: http://asset.jmir.pub/assets/72ba3a5bd31515dace6eafd1705203ae.pdf

Powered by TCPDF (www.tcpdf.org)

https://preprints.jmir.org/preprint/64371 [unpublished, non-peer-reviewed preprint]

http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	Multimedia Appendixes
	Multimedia Appendix 1
	Multimedia Appendix 2



