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Abstract

Background: Today, computer games have taken a prominent place in the lives of children and
teenagers, and statistics indicate that online gaming constitutes the majority of computer usage.
Numerous studies have explored the detrimental effects of internet gaming on individuals.
However, to date, no comprehensive research has been conducted specifically investigating
the effect of online gaming on academic performance within a medical education context. To
address this gap, we have conducted this study, focusing on the impact of online gaming on the
academic performance of Iranian medical students.

Methods: In a cross-sectional study, 185 medical students from four disciplines ((basic sciences,
Physiopathology, extern, intern) were selected through a multi-stage sampling method at
Mashhad University of Medical Sciences. Internet gaming disorder (IGD) test as well as the
grade point average (GPA) of the last academic semester, the average study hours on normal
days and near the exam, the efficiency of study hours, the number of failed semesters, and
academic satisfaction were assessed.

Results: In this study, a total of 185 medical students participated, of which 62.2% (115 students)
were females. The prevalence of IGD was found to be 3.8%. Interestingly, the prevalence of
IGD was approximately four times higher in males than in females (7.1% vs. 1.7%, P=0.106).
Furthermore, both the overall daily study time (P<0.001) and the daily study time on days near
exams (P=0.031) were found to be significantly higher in students without IGD compared to
those with IGD. However, factors such as age, gender, being native to Mashhad, discipline
level, last GPA, number of failed semesters, and satisfaction with education showed no
correlation with IGD.

Conclusion: These findings may serve as a cautionary signal for educational authorities
within the Iranian medical education system. However, to obtain more robust results, further
investigations are recommended, particularly in other academic majors.
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Introduction

As social beings, humans strive to contribute positively to
their communities and establish meaningful connections
with their peers in various societal structures. Engaging
in games has long been a leisure activity for humans. Not
only does it provide entertainment and foster a sense of
competition, but it also serves as a unifying force, bringing
people together.

In this modern era, where technological advancements
have transformed many aspects oflife, the nature ofhuman
entertainment has also evolved. With the progression
of technology, there has been a shift towards computer
and online gaming."” Today, digital games, as one of
the most influential achievements of information and
communication technology, have gained prominence.

Their high appeal and the intimate connection they
establish with their audience have propelled them ahead of
other media. Consequently, the number of their audience
is increasing day by day.’

Today, computer games have taken a prominent place
in the lives of children and teenagers, and statistics
indicate that online gaming constitutes the majority of
computer usage.* As the internet industry and online
gaming continue to advance rapidly, the number of
gamers in Iran has also seen a significant increase.
According to the Digital Games Research Center (DIRC),
the current gamer population has surpassed 28 million
and is projected to reach 41 million by the year 2022.°

The findings from various studies on internet gaming
addiction highlight the uncontrolled detriment this
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condition can inflict on its users. The adverse effects of
this condition can be categorized into four main areas:
physical health issues, personal life disruptions, social life
complications, and impacts on academic performance.®’
These findings led the American Psychiatric Association
torecognizeitasadisorder. This condition is characterized
by the presence of at least five out of the following nine
symptoms over the past 12 months: 1-preoccupation
with videogames (i.e. “preoccupation”); 2- experiencing
unpleasant symptoms when playing videogames (i.e.
“withdrawal”); 3-the need to spend an increased amount
of time involved in video games (i.e. “tolerance”); 4-failed
attempts to control participation in videogames (i.e.
“lose control”); 5-losing interest in past hobbies and
entertainment as a result of, and with the exception of,
videogames (i.e., “surrender from other activities”);
6-continue to use videogames despite having knowledge of
psychosocial problems (i.e. “continuation”); 7-deceiving
family members, therapists or others regarding the
number of videogames (i.e. “fraud”); 8-using videogames
to escape or eliminate negative feelings (i.e., “escape”)
and 9-harm or lose relationships, work, or education or
significant career opportunities because of participation
with videogames (i.e. “negative consequences”).?

Numerous studies have explored the detrimental effects
of internet games on individuals. Some of these studies
have found a significant correlation between internet
addiction and symptoms of depression in adolescents.’
Moreover, a positive and significant correlation has been
reported between internet addiction, depression, and
suicidal thoughts in teenagers.*’

Academic underperformance among students is a
concern associated with internet usage. Several studies
have been conducted to investigate the relationship
between computer game usage and academic performance,
particularly among high school students. The results of
these studies indicate a significant correlation between
the two.!"""3

A review of the literature shows that global aspects of
the educational system have been studied locally'** and
nationally?! from the quality of services, motivation,?
and career destiny” mostly from one angle view (ie.,
educational perspectives). However, in a cross-discipline
view to integrate psychological issues into the educational
system, there is still work to do. For example, internet
addiction was studied more than a decade ago and
found a prevalence at 5.2% among medical students in
Mashhad,* but to the best of our knowledge, there is no
comprehensive study that examines the impact and the
positive and negative effects of playing online games on
academic performance in Iranian medical education
environment. These findings serve as a warning within
Iran’s medical education system. In response, educational
authorities can leverage this knowledge to devise tailored
strategies to address this issue. Therefore, by analyzing
these results and implementing measures to mitigate

negative factors and enhance positive ones, we hope to
see a continual improvement in the performance of our
country’s students.

Due to the aforementioned lack of knowledge, current
study aimed to evaluate the prevalence of IGD in medical
students alongside its' relationship with academic
performance.

Materials and Methods

In a cross-sectional study conducted from 2020-2022, 185
medical students from four disciplines (basic sciences,
Physiopathology, extern, intern) were selected through a
multi-stage sampling method at Mashhad University of
Medical Sciences.

Firstly, each of the aforementioned disciplines was
considered as a separate stratum. Secondly, within each
of these strata, a convenience sampling method was
employed for data collection. The criteria for inclusion
in this study were a willingness to participate and having
completed at least two semesters of the medical course.
The exclusion criteria were the failure to answer at least
50% of the questions in the questionnaire.

The sample size for this study was determined based on
a previously published study, which reported the score
of internet gaming disorder (IGD) to be 33.5+15.5.%
The sample size was determined using the formula for
estimating a quantitative variable in a population, with an
alpha error of 5% and a d=2.33. This calculation resulted
in a sample size of 172. However, to account for a potential
dropout rate of 5%, the sample size was increased to 182.

Given the unique health situation due to the COVID-19
pandemic when this research was conducted, we opted
for an electronic questionnaire instead of a paper one
to adhere to health guidelines. The questionnaire link
was disseminated via social networks. As the pandemic
situation relatively improved and due to the incomplete
sample size in each stratum, we transitioned to using paper
versions of the questionnaires. Through coordination
with professors, data collection was conducted in person
at the beginning of classes. Informed consent was
obtained from each participant at the beginning of the
online questionnaires and verbally during the students’
classes. The answers to the paper questionnaires were
also collected with assurance of data confidentiality. To
maintain data confidentiality, the questionnaire did not
request any private information that could reveal the
individual’s identity, such as their first and last name,
student ID, or national code. Furthermore, during
the process of reviewing the students’ questionnaire
responses and converting them into statistical data, all
questionnaires were initially translated into predefined
codes. These coded responses were then evaluated for
grading.

In this study, the internet game addiction questionnaire
was used. The internet gaming disorder test (IGD-20
test)* has been introduced as a tool to investigate IGD.
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The questionnaire comprises twenty statements, each
reflecting one of nine distinct criteria. The IGD items
are evaluated using a five-point Likert scale, including
“completely disagree”, “disagree”, “neither agree nor
disagree”, “agree” and “completely agree” with a minimum
score of one and a maximum score of five. The total score
range for the questionnaire is between 20 and 100. A
score exceeding 71 is indicative of a person meeting the
diagnostic criteria for IGD. The validity and reliability of
the Persian version of the questionnaire were confirmed
in previous studies.” To ensure validity and reliability, the
questionnaire was reviewed by ten professors from Tabriz
University of Medical Sciences and Tabriz University.
Their constructive feedback was then incorporated into
the final version. The study’s findings indicate that the
Persian version of the IGD-20 test is a valid and reliable
instrument, appropriate for research applications
within the Iranian student population.”” Moreover, a
researcher-developed checklist was used to assess the
students’ academic performance. This checklist gathered
information on various factors, including the students’
grade point average (GPA) from the previous academic
semester, average study hours during regular days and
exam periods, efficiency of study hours, number of failed
semesters, and their satisfaction with their own academic
performance.

Ultimately, the data and outcomes of the study were
analyzed using SPSS version 26. Quantitative variables
were characterized using the mean and standard deviation,
while qualitative variables were summarized by their
frequency and percentage frequency. The relationships
between qualitative variables were assessed using the Chi-
square test. Quantitative variables were compared across
two groups using Student’s t-tests and across three groups
using ANOVA. If the quantitative data did not adhere to a
normal distribution, equivalent non-parametric tests were
employed. All tests were two-tailed, with a significance
level (P value) set at less than 0.05.

Results

In this study, a total of 185 medical students participated.
Among them, 62.2% (115 students) were female. The ages
of the participants ranged from 19 to 32 years, with an
average age of 22.53 years (+2.27 standard deviation).
Sixty percent (110 students) were natives of Mashhad
and there was a relatively fair distribution among four
different grades: basic science (21.6%, 40 students),
physiopathology (16.2%, 30 students), extern (24.3%, 45
students) and intern (37.8%, 70 students). Regarding the
educational outcomes, the GPA was 16.8 + 1.3, the failed
semesters was 0.06+0.387, the overall daily study time
was 2.3+1.6 hours, the daily study time in days close to
exams (6.7 £2.5 hours), study efficacy (6.8 + 16.1 percent),
satisfaction from educational status (6.1 +2.2 out of 10).
In total, 3.8% (equivalent to 7 students) were identified as
having an IGD. The detailed description of domains and

total score is presented in Table 1.

As Table 2 shows, although the prevalence of IGD was
four times higher in males than females (7.1% vs. 1.7%)
these findings did not show a statistical significance
(P=0.106). The incidence of IGD was zero among basic
science students, reached its peak in the physiopathology
grade, and then gradually decreased in the remaining two
grades.

As Table 3 shows, students with IGD exhibited a
significant decrease in study time, both overall (P<0.001)
and near the exam period (P=0.031), compared to the
other group. However, this was not observed in outcomes
like study efficacy, study satisfaction, and even GPA.

Discussion
Given the increasing prevalence of internet games and

Table 1. The description of total internet gaming disorder scores and its’
domains

Minimum-  Median (1% quartile-

R WD) Maximum 3" quartile)
Salience 1.7+0.9 1.0-5.0 1.3(1.0-2.3)
Mood Modification 2.6+1.1 1.0-5.0 2.6 (2.0-3.6)
Tolerance 1.7+0.8 1.0-5.0 1.3 (1.0-2.3)
Withdrawal Symptoms ~ 1.7+0.8 1.0-4.6 1.3 (1.0-2.3)
Conflict 2.0+0.8 1.0-4.7 2.0 (1.5-2.5)
Relapse 1.7+0.9 1.0-4.6 1.3(1.0-2.3)
Total IGD 38.9+15.7 20.0-92.0 35.0 (27.0-49.0)

IGD, internet gaming disorder.

Table 2. The comparison of Internet gaming disorder status based on
demographic variables

Internet gaming P value

Variable Healthy

disorder
Male 65 (92.9%) 5(7.1%)
Gender 0.106
Female 113 (98.3%) 2 (1.7%)
Native of  NO 69 (95.8%) 3 (4.2%)
hhad >0.99
Mashha Yes 100 (96.4%) 4 (3.6%)
Basic science 40 (100) 0 (0%)
Physiopathology 28 (93.3%) 2 (6.7%)
Discipline 0.501
Extern 43 (95.6%) 2 (4.4%)
Intern 67 (95.7%) 3 (4.2%)

Table 3. The comparison of Internet gaming disorder status based on
education-related variables

Internet gaming

Variable Healthy disorder P value
GPA 16.8+1.3 16.1+1.5 0.147
Failed semesters 0.06+0.3 0.0+0.0 0.666
Overall daily study time (h) 24+1.6 0.86+0.6 <0.001
Daily study time in days close 6.742.4 47517 0.031

to exams (h)

Study efficacy (%) 67.6+16.1 73.5+14.9 0.341

Satisfaction from educational 6.142.1 50433 0.170

status (1-10)

GPA, grade point average.
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the significant proportion of students in society, we
chose to explore the impact of internet gaming addiction
on medical students at Mashhad University of Medical
Sciences. Firstly, the prevalence of IGD was approximately
4%. Furthermore, there was a significant difference
observed in the average study hours, as well as the study
hours close to the exam day, between healthy individuals
and students with IGD.

Our findings indicate that there is no significant
relationship between the parameters of age, gender, being
native to Mashhad, discipline level, last GPA, number
of failed semesters, and satisfaction with education in
both healthy students and those diagnosed with IGD. A
study by Mirgol et al in 2019 found a correlation between
computer gaming addiction and the academic failure of
students." In a similar case, Safarian et al demonstrated
that addiction to internet games leads to a decline in
students’ academic performance.'>? However, mirroring
our findings, Kurnianingsih et al also did not identify any
correlation between IGD and GPA.* It is hypothesized
that self-control may serve as a moderating factor in
the relationship between computer game addiction and
academic performance.®*

While our study did not reveal any gender differences
in the prevalence of IGD, a study by Kurnianingsih et al
found that male medical students in Indonesia were more
susceptible to IGD (29.56%) compared to their female
peers (10.04%).?® Similarly, Siste et al*® found that males
were four times more likely to develop IGD than females.
Itis noteworthy to mention that contrary to these findings,
a recent study reported significantly higher levels of stress
among female medical students compared to their male
counterparts.’!

A recent study in India showed that the prevalence of
problematic gaming among undergraduate MBBS medical
students in Central Kerala was 6.98%. The authors have
cautioned that the prevalence of problematic gaming is
increasing among medical students, emphasizing the
necessity for monitoring and timely remedial action.*
While the prevalence of IGD in our study was nearly half
of the previously reported rate in India, this could serve as
a warning signal for the educational system. The ongoing
COVID-19 pandemic may significantly affect these rates.
To evaluate this hypothesis, Ismail et al* conducted a
study and collected data during the second wave of the
“Conditional Movement Control Order” (CMCO) in
Malaysia in 2020. The prevalence of IGD was found to
be 2.5% among medical students. Ismail et al** concluded
that the prevalence of internet addiction escalated during
the pandemic compared to the pre-pandemic period.
However, the prevalence of IGD remained consistent
with the rates reported before the pandemic.

A recent meta-analysis, which included a pooled
cohort of 2236 medical students, revealed that the
pooled prevalence of IGD among medical students from

numerous countries is 6.2%. This rate is approximately
twice as high as that observed in the general population.*
Moreover, the pooled prevalence of IGD was found to
be 10.9% (95% CI: 7.3-16.1%) in Egypt, 8.8% (95% CI:
5.7-13.2%) in Saudi Arabia, 6.1% (95% CI: 0.7-37.5%)
in Indonesia and 3.8% (95% CI: 2.7-5.5%) in India.**
In comparison to our findings, the prevalence of IGD
in Mashhad, Iran was lower than the pooled estimates
in Egypt, Saudi Arabia, and Indonesia. However, it was
comparable to the IGD rate observed in India. This
discrepancy in results could be attributed to the specific
target population under study, which comprises medical
students. It is crucial to take this factor into account.
Moreover, in a study conducted among high school
students in Shiraz, located in the northeast of Iran, the
prevalence of internet addiction was found to be 3%,
while the prevalence of internet gaming addiction was
slightly higher at 4%. The researchers concluded that
these two disorders can lead to depression and anxiety
in students.” In a systematic review of 30 studies and a
population of more than 130000 people, the prevalence
of internet addiction was estimated to be 20% (95% CI:
16-25%). The growth rate has been increasing from 2006
to 2015.% A study in Hong Kong on students showed that
94% used video or internet games and the prevalence of
game addiction was 16%. Game addiction was associated
with gender (male), academic performance decline,
and multiplayer online games.”” A study involving 1928
Norwegian adolescents, aged between 13 and 17 years,
found that addiction to video games was associated with
lower academic performance. Interestingly, the amount of
time spent playing video games did not contribute to this
adverse outcome.” A study conducted on Turkish high
school students revealed a negligible correlation between
internet gaming addiction and academic performance.”
In summary, the prevalence of game addiction, whether
internet-based or global and its’ associated outcomes,
such as a decline in academic performance, are strongly
affected by the context (i.e., study population: students or
medical students, etc) and social culture and norms.

A significant strength of our study was the examination
of the relationship between IGD and academic
performance in a type I medical university in a developing
country, Iran. This provides valuable evidence for future
decision-making. Another strength of our study is
the broad age range of participants recruited through
stratified sampling, encompassing four stages of medical
education: basic sciences, Physiopathology, extern, intern
students. This diversity enhances the reliability and
generalizability of our study’s results. However, as this
study focused solely on medical students, the results are
primarily generalizable to this group. We recommend
future studies to explore other fields or groups of school
students to determine the potential confounding effect of
the ‘field of study’ factor on the research results.
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The discrepancies between our findings and those of
other studies underscore the necessity for further research
in this field to obtain the most accurate results. Therefore,
we recommend conducting additional studies across
varjous primary majors, such as dentistry, paramedicine,
pharmacy, nursing, etc., to obtain a more comprehensive
understanding of the effects of internet games on the
student community. Educational authorities can utilize
these findings to decide on implementing screening for
IGD. Based on the prevalence of students with IGD, they
can design tailored interventions and policies to optimize
student performance in both the university and broader
society.
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