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Abstract

Background: Gamingisabillion-dollar industry that is expanding at a compound annual growth rate of 9% to 14.3%, with the
biggest market in Southeast Asian countries. The availability of low-cost smartphones and the ease at which the internet can be
accessed have made gaming popular among youth, who enjoy it asaleisure activity. According to the World Health Organization,
excessive indulgence in gaming can lead to gaming disorder. Medical students indulging in excessive gaming can succumb to
gaming disorder, which can affect their scholastic performance.

Objective: This study aimed to assess the association between gaming practices and scholastic performance among medical
students.

Methods: This study used a case-control design, where 448 medical undergraduate students (first year to prefinal) were
preliminarily surveyed using universal sampling on their gaming practices in the last 6 months. Out of this sample, the 91
participantswho admitted to gaming in the past 6 monthswere recruited as cases, while participantswho never engaged in gaming
in the last 6 months were recruited as controls. Both the cases and controls were matched for age and gender in a 1:1 ratio. The
internal assessment scores (based on 2 midterms completed in the last 6 months) of cases and controls were compared. The
Snedecor F test was used to determine the association between the number of hours spent gaming and internal assessment scores
(%), while the Student t test was used to determine significant differences between the internal assessment scores of cases and
controls. Odds ratios were calculated to identify the risk of poor scholastic performance among cases compared to the controls.
The prevalence of gaming disorder among cases was assessed using the Gaming Addiction Scale (GAS).

Results. The frequency of gaming (in hours) was not associated with mean internal assessment scores (P=.13). Male cases
reported significantly lower internal assessment scores compared to male controls (P=.005 vs P=.01), whereas no significant
differences were observed between the internal assessment scores of female cases and controls (P=.89 vs P=.59). A negative
correl ation was observed between GAS scores and internal assessment scores (r=—0.02). The prevalence of gaming disorder using
the GAS was observed to be 6.3% (28/448) in the study population and 31% (28/91) among cases. Therisk of low scores (<50%)
among gamers was observed to be 1.9 (95% Cl 1.04-3.44, P=.03) times higher in the first midterm and 1.80 (95% CI 0.97-3.36,
P=.06) times higher in the second midterm compared to nongamers.

Conclusions: The findings suggest that excessive gaming adversely affects the scholastic performance of male participants
more than female participants. Awareness about gaming disorder needs to be created among students, parents, and teachers.
Treatment services should be made avail able to medical students with gaming disorders.
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Introduction

In 2019, the global gaming market was valued at US $151.55
billion, growing at a compound annual growth rate of 9% to
14.3% and expected to reach US $256.97 billion by 2025, with
thelargest market in the AsiaPacific region. Of all theavailable
gaming platforms (PC, PlayStation, Xbox), smartphonesremain
the most utilized gaming platform at present, earning US $64.4
billion in 2019 [1]. India aso has a rapidly growing gaming
market, with an annual growth rate of 14.3% valued at US $890
million currently [2]. Thisgrowth isdriven by therising younger
population, higher disposable incomes, the introduction of new
gaming genres, and the increasing number of smartphone and
tablet users[2].

Although considered a harmless leisure activity, excessive
indulgence in gaming can lead to possible internet gaming
disorder [3]. In the 11th Revision of the International
Classification of Diseases, the World Health Organization
recognized excessive gaming as a disorder “characterized by
impaired control over gaming, increasing priority given to
gaming over other activities to the extent that gaming takes
precedence over other interests and daily activities, and
continuation or escalation of gaming despite the occurrence of
negative consequences’ [4].

Recent studies have documented significant impairment of
physical, psychological, social, and work-related problems such
as insomnia, increased irritability and aggression, depressive
and/or anxiety symptoms, poor academic performance, and
neglect of interpersonal relationships with excessive and
problematic gaming [5-7].

The medical curriculum is vast and requires extensive reading
and dedication. In such circumstances, indulgencein excessive
gaming among students can | ead to gaming disorder, which can
affect their scholastic performance. This study aimed to shed
light on whether gaming practices among medical students
affect their scholastic performance. Hence, this study was
conducted with the following objectives:

1. To study theamount and nature of gaming practices among
medical students;

2. Toassessthe prevalence of gaming disorder among medical
students;
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3. To study the association between gaming practices and
scholastic performance among medical students.

Methods

The study attempted to demonstrate the association between
gaming practices and the scholastic performance of medical
students.

Study Design and Ethical Clearance

The study used a case-control design and was conducted during
the period of October and November 2019 in amedical college
in the Trichy District of Tamil Nadu, India. Ethica clearance
was obtained from the Institutional Ethical Committee of Trichy
SRM Medica College (1007/TSRMMCH& RC/ME-1/2019-1EC
no:039). Informed written consent was obtained from al the
participants. If the enrolled participants were not interviewed
on a specified date, they were interviewed subsequently at a
time and place of their convenience. The purpose of the study
was explained in detail and assured that the data collected would
be used only for scientific purposes. Ethical principles such as
respect for the person and confidentiaity of their data were
strictly adhered to.

Recruitment of Cases and Controls

A total of 448 undergraduate medical students in their first to
prefinal year were included as participants using the universal
sampling technique (Figure 1). The study preliminarily surveyed
the entire study population of 448 students using personal
interviews. All 448 participants were asked only 1 question:
“Have you been gaming in the last 6 months?” From this
preliminary sample of 448 surveyed students, 91 studentsreplied
affirmatively and wererecruited as casesin the study. Following
this, the investigator used purposive sampling to select 91
controls from the remaining 357 students who had never
indulged in gaming in thelast 6 months, and matched both cases
and controls for age and gender. The controls selected were
matched for age and sex using a 1:1 ratio. The frequency of
gaming hours per week was assessed among the cases. The
internal assessment scores of the two midterm examinations
held in the last 6 months were accessed from the students
records kept by the institution after obtaining written permission
from the students and the Institutional Ethical Committee. The
internal assessment scores of cases and controls were then
compared and recorded in percentages.
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Figure 1. Recruitment of cases and controls.
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To assess the prevalence of gaming disorder, the Gaming
Addiction Scale (GAS) by Lemmens et al [8] was used. The
GAS s a pretested, prevalidated scale with a Cronbach alpha
of .82 to .87 [8]. It has 7 items: salience, tolerance, mood
modification, relapse, withdrawal, conflict, and problems. Each
item has three questions with a score range of 0 to 5 with all
the components scored on a Likert scale: 1=never, 2=rarely,
3=sometimes, 4=often, and 5=very often. Theinvestigators used
the monothetic format in the study, that is, a score of >3 for all
items being indicative of gaming addiction. Lemmens himself
hypothesized that the monothetic format would lead to a better
estimate of the preval ence of addiction than the polythetic format
[8]. Therefore, the investigators used the GAS according to
protocol, but for the convenience of analysis, the investigators
summed up the total score of all 7 items, and classified
participants with a score of 263 as having a gaming disorder.

Statistical Analysis

The data entry and analysis were done using SPSS software
(version 21, IBM Corp). Descriptive statistics were used for
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analyzing sociodemographic details, frequency, and type of
gaming. The Snedecor F test and the Student t test were used
to determine the association between the hours spent gaming
and scholastic performance, and gaming and interna assessment
scores, respectively. Odds ratios were used to calculate the risk
of low internal assessment scores among cases and controls.
The correlation coefficient (r) was used to determine the
correlation between the GAS scores and internal assessment
SCOres.

Results

Of the 448 students who were preliminarily surveyed, 91 were
allocated as cases and 91 as controls. Out of the 91 cases, 49
(53.8%) were female and 42 (46.2%) were male. The majority
of cases (80/91, 87.9%) were aged 19 to 23 years. In terms of
gaming platform, 87 (95.6%) used a mobile phone, 3 (3.4%)
used a personal computer or laptop, and 1 (1.0%) used Xbox
(Table 1).
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Table 1. Age distribution and gaming characteristics of cases (n=91).

Characteristic Female, n (%) Male, n (%) Total, n (%) P value

Age (years) .57
<18 7(7.6) 3(33) 10 (11.1)
19-23 42 (46) 38 (41.7) 80 (87.9)
>24 0(0) 1(1.1) 1(1.0)

Gaming platform used 75
Mobile phone 48 (52.7) 39 (42.8) 87 (95.6)
Mobile phone/PC 1(1.1) 2(21) 3334
Xbox 0(0) 1(1.1) 1(1.0)

Hours per week spent gaming A7
<10.0 12 (13.1) 16 (17.5) 28(30.8)
10.1-25.0 28(30.7) 22 (24.1) 50 (55.0)
25.1-40.0 5(5.4) 2(2.1) 7(7.6)
40.1-55.0 3(32) 0(0) 3(3.2)
>55.1 1(1.2) 2(2.1) 3(32)

Gaming Addiction Scale score .97
<63.0 34(37.3) 29 (31.8) 63 (69.2)
263.0 15 (16.4) 13(14.2) 28(30.7)

The frequency of playing games was assessed for a typical
working day in hours and then calculated for a 7-day week. In
this study, more than half of the cases (50/91, 55.0%) spent
10-25 hours per week gaming, 28 (30.8%) cases spent lessthan
10 hours per week, and 6 (6.4%) cases spent more than 40 hours
per week (Table 1). Therewas no significant difference observed
in the internal assessment scores of those who played games
for more hours than those who played for fewer hours (P=.13).

Mean scores among cases were 5.2% lower compared to the
controls (mean score 48.7 vs 53.9, P=.01) in the first internal
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assessment and 4.1% lower (mean score 50.2 vs 54.3, P=.01)
in the second internal assessment.

Male cases showed a significantly lower mean score of 9.5%
onthefirst Internal assessment (P=.005) and 8.4% on the second
internal assessment (P=.01) compared to male controls. Female
cases observed 0.6% lower scores on both internal assessments
than female controls (P=.89 and P=.59), as shown in Figure 2
and Table 2.
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Figure 2. Comparison of mean internal assessment scores across various groups (n=91).
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Table 2. Comparison of mean international assessment scores between various groups.

Group First internal assessment scores Second internal assessment scores
Mean (SD) P value Mean (SD) P value
Group 1 012 012
Cases 48.7 (15.0) 50.2 (13.9)
Controls 53.9 (12.1) 54.3 (11.5)
Group 2 .05 83
Male cases 45.6 (15.5) 50.2 (14.9)
Female cases 50.1 (14.0) 50.2 (13.2)
Group 3 0052 012
Male cases 45.9 (13.6) 49.3(14.7)
Male controls 55.4(12.1) 57.7 (10.6)
Group 4 .89 .59
Female cases 52.2 (13.9) 50.8 (13.3)
Female controls 52.8 (12.2) 51.4 (11.5)

agignificant values.

The 7 items of the GAS were analyzed for the 91 cases. A
salience score of >3 was observed in 30 (33%) participants, 24
(26.4%) had a tolerance score of =3, 34 (37.4%) had a mood
modification score of =3, 20 (22%) had a relapse score of =3,
26 (28.6%) awithdrawal score of =3, 22 (24.2%) had aconflict
score of =3, and 56 (61.5%) had a problem score of >3
(Multimedia Appendix 1).

Of the 448 students who were surveyed, 28 cases had a GAS
score of 263. Thus, the prevalence of gaming disorder in this
study was 6.3% among the study population and 31% (28/91)
among cases.
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Therewas asignificant difference observed between mean GAS
scores among male and female cases (males: mean 69.5, SD
6.4, n=13 vs females. mean 78.5, SD 9.2, n=15; P=.008). The
GAS scores of female cases were 9 percentage points higher
than male cases.

There was a negative correlation observed between the GAS
and mean internal assessment scores for the cases (r=—0.02).
Further, it was observed that the odds of scoring less than 50%
were 1.9 (95% CI 1.04-3.44, P=.03) times more among cases
than controls. A similar result was observed during the second
internal assessment, where the odds of scoring less than 50%
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were 1.8 (95% CI 0.97-3.36, P=.06) times higher among cases
than controls.

Discussion

Principal Findings

To the best of our knowledge, this study is the first to use a
case-control design to examine the association between gaming
and scholastic performance in medical students. Since the
availability of literature on internet gaming among medical
studentsissparse, it isdifficult to draw meaningful comparisons.

Thisstudy observed that smartphoneswere the most commonly
used gaming platform by medical students. The study observed
no significant association between the frequency of gaming and
internal assessment scores. Gamers (cases) showed a
significantly lower score than nongamers (controls). Male
gamers showed significantly lower scores compared to male
nongamers, whereas the difference between scores of female
gamers and nongamers was hot statistically significant. The
study found a negative correlation between GAS scores and
internal assessment scores. Further, there was a higher risk of
lower scores among those who played games compared to those
who did not.

Time Spent Gaming and I nternal Assessment Scores

There was no significant differences observed in the internal
assessment scores and the number of hours spent gaming. This
finding differs from a study by Ip et a [9], where frequent
gamers (both males and femal es) scored less than nonfrequent
gamers in examinations, with the average grades of nongamers
being 9.4% higher than those of frequent gamers. A study
conducted by Dumrique and Castillo [10] observed no
significant rel ationships between the number of hours of playing
and the social behavior of the respondents. The reason for this
difference may be because they included assessments from the
whole academic year, whereas we have included only
assessments from the last 6 months. In addition, the scale of
measurements differs between those studies and our study.

I nternal Assessment Scoresand Gaming Among M ales
and Females

In this study, the mean scores of the first and second midterms
of those who played games were 5.2% and 4.1% lower than
those who did not play games, respectively. Male nongamers
had 9.5% and 8.4% higher scores than male gamersfor thefirst
and second assessments, respectively. Thisis somewhat similar
to the finding of Ip et al [9], where the examination grades of
infrequent male gamerswere on average 7.2% higher compared
to regular male gamers. In our study, we observed no significant
differenceininternal assessment scores between female gamers
and female nongamers. We also observed that female gamers
had higher internal assessment scores compared to male gamers
despite having higher GA S scores. Thisindicatesthat although
thereisagreater incidence of gaming disorder among females,
thisis not associated with poor scholastic performance. Thisis
similar to the findings of Ip et a [9] on gaming frequency and
academic performance, wherefemale students performed better
than male students in all disciplines even though they were
gaming. Contrary to our finding was Dumrique and Castillo’s
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[10] observation that the academic performance of studentswas
not affected even if they played online games. This difference
isbecausetheir participants had better self-control, played games
preferably during the weekends, and socialized more. This
finding is useful in the context of gaming as a leisure activity
that is not done in excess.

Prevalence of Gaming Disorder Using Various Scales

In this study, gaming addiction, as assessed by the GAS, was
found to be prevalent in 6.2% of the study population and 31%
of those who played games. The preval ence of gaming disorder
using different scalesin various prior studiesranged from 2.0%
to 22.7% [8,11-23]. This variation may be due to differences
in study populations and measurement scales used.

In terms of specific studies, Lemmens et a [8] found the
prevalence of the gaming addiction to be 2.3% using the
monothetic format and 9.3% using the polythetic format [8].
Mentzoni et al [24], who used the GAS, observed the prevalence
of problematic users (score of =4 out of 7 on the GAS) to be
4.1%. Wang et a [21] in Hong Kong identified 15.6% of study
participants as having agaming addiction. In astudy conducted
in Germany by Festl et a [25], 3.7% of the respondents were
considered to be problematic gamers.

Corréelation of the GAS With Internal Assessment
Scores

Wefound anegative correlation between GA S scores and mean
internal assessment scores—greater gaming disorder scores
were associated with lower internal assessment scores,
emphasizing the fact that gaming negatively affects scholastic
performance. A review by Mihara and Higuchi [26] showed
that many studies reported lower grades and career attainment
in students indulging in excessive gaming.

Our novel study quantifies the risk of poor scholastic scores
associated with excessive gaming, with gamers at higher risk
than nongamers (oddsratio 1.9, 95% Cl 1.04-3.44). Thisfinding
isuseful inthe context of restricting gaming asaleisure activity
than indulging in it excessively. This observation also helpsin
the early identification and treatment of studentswho are gaming
excessively to prevent poor academic performance.

Limitations

The study comeswith theinherent limitations of the case-control
design. The retrospective nature of the study can be used to
establish an association between gaming and scholastic
performance, but cannot establish causation. Additionally, it
should be noted that cases and controls were matched only for
age and gender since matching for other potential confounders
would have led to overmatching and fewer control participants.
Further, the findings of this study pertain to asingle educational
setting, which could limit its generalizability.

Conclusion

We conclude that gaming adversely affects scholastic
performance among mal e students compared to femal e students.
Awareness needs to be created among medical students about
the negative effects of gaming, which can have a detrimental
effect on their scholastic performance. Students, parents,
teachers, and institutions should be advised on the early
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detection of gaming disorder. Treatment services should be explorationin different educational settingsusing acohort study
made available to those with gaming disorder in medical design to examine the long-term impact of gaming on the
ingtitutions. The study also opens new avenues for further scholastic performance of students.
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