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Abstract 

Background Internet gaming disorder (IGD) is a momentously growing issue of all ages, and medical students are 
not immune from the ever-increasing online gaming vogue. The Indian context is little comprehended, necessitat-
ing further research on the magnitude and variables. This study aims to determine the prevalence and risk variables 
of IGD among female medical students. This cross-sectional survey was conducted from March to May 2023 on 512 
female (a calculated sample size) medical undergraduate students enrolled in a tertiary center located in a rural area 
of North India. A stratified random sampling technique was used to choose the participants. The study included 
a semi-structured questionnaire containing socio-demographic and personal details and gaming characteristics. It 
also includes a standardized tool, i.e., the Gaming Disorder and Hazardous Gaming Scale (GDHGS) to assess the out-
come. The Binary logistic regression analysis was used to investigate the determinants of the dependent variable.

Results Among the participants, only 236 (46.1%) were identified as gamers. The mean age of the gamers was 21.09 
(SD = 1.65) years. Among the gamers, around 31 (13.1%) medical undergraduate students had IGD. The Binary logistic 
regression analysis identified a few significant determinants of IGD such as dissatisfaction with academic performance 
(COR = 24.8), playing internet games for more than 2 h per day (COR = 5.9), playing paid games (COR = 2.8), and play-
ing games daily (COR = 4.99).

Conclusion IGD is highly prevalent among professional medical college students, and its propensity is linked 
with poor academic performance, using paid games, and spending long hours and days on gaming. Thus, administra-
tors should identify at-risk students and help them in seeking therapy.

Keywords Internet gaming disorder, Logistic regression, Medical students, Risk variables

Background
Playing games online has been more accessible over the 
past few years as broadband internet access becomes 
more readily available, especially in nations with limited 
resources. However, excessive internet use, especially 
internet gaming, is making populations extremely vul-
nerable to a variety of physical, cognitive, emotional, and 
social changes, and may experience unfavorable conse-
quences in the form of symptoms associated with inter-
net gaming disorder (IGD) [1]. Notwithstanding its social 
usefulness as a source of amusement, surveys have shown 
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that excessive internet gaming has negative effects such 
as sadness, anxiety, academic difficulties, poor sleep qual-
ity, and inferior real-life relationships, and have become 
a significant concern [2]. It was first recognized, in the 
DSM–5, as a mental health condition causing clinically 
significant distress and impairment [3], and later on, 
it was classified as a globally recognized mental health 
threat by the WHO and was incorporated into the ICD-
11 in 2018 [4]. Thus, a few investigators have also con-
cluded that IGD is an emerging mental health issue that 
has garnered a greater spotlight over the past few years 
worldwide [2, 5–7].

A recent systematic meta-analysis conducted on 53 
studies from 2009 to 2019 found a global gaming disorder 
prevalence of around 3.05% [6]. A few recent studies have 
found a much higher prevalence in university students 
than in the general population ranging from 9.1 to 23% 
[7–9]. Literature has demonstrated that the heightened 
academic and psychological problems among medical 
students may trigger behavioral disorders such as anxiety 
and addictions through emotional regulations [10–12]. 
Thus, a higher likelihood of IGD was reported among 
medical students [5]. Owing to the paucity of research 
in a few developing nations, it was acknowledged that 
detailed information regarding IGD was unknown among 
medical students. In a recent meta-analysis, medical stu-
dents from a cohort of 2236 were found to have a pooled 
prevalence of IGD of roughly 6.2%, with Egypt report-
ing the greatest prevalence at 10.9%, followed by Saudi 
Arabia (8.8%), Indonesia (6.1%), and India (3.8%) [13]. 
Such investigations among Indian medical students are 
just a few that have assessed that the prevalence of IGD 
among medical students was observed to be substantially 
higher, ranging from 4.25 to 30.9% [5, 14–17]. Given the 
higher prevalence of IGD among medical students, it is 
imperative to comprehend the antecedents of this prob-
lem. It has been reported in the past that low self-con-
trol, poor self-esteem, anxiety, depression, impulsivity, 
excess screen time, social networking site addiction, paid 
games, and having multiple and long-term game partners 
were found as the risk factors for the emergence of this 
disorder across countries and cultural groups [18–21]. 
Furthermore, a Saudi Arabia study established that a few 
socio-demographic and personal characteristics such as 
male gender, limited family support, higher family dis-
putes, social dissatisfaction and weakness, and fear of 
missing out on chances were found to be linked with IGD 
[22]. Researchers discovered that a few gaming charac-
teristics, such as the desire to protect one’s in-game repu-
tation, an innate drive to defend oneself, escaping from 
reality, contending with other people, equalizing up by 
achieving gratification, and video game character growth, 
were additionally associated with an elevated likelihood 

of IGD especially among medical school graduates [18, 
23]. Moreover, early identification of associated risk at 
an optimal time may reduce the incidence of IGD among 
high-risk students.

Notwithstanding this, the studies investigating these 
diverse variables linked with these outcomes are promi-
nent throughout developed countries [2, 6, 12], but there 
remains a gap in the literature when it comes to under-
standing the unique risk variables in developing nations 
[5, 18–21]. Furthermore, considering the sole exception 
of the Indian sub-continent, reports of more females than 
males suffering from gaming problems, cultural varia-
tions do not appear to alter the gender ratio of addictive 
gaming behavior which appears to be male-dominated 
among most of the nation [24, 25]. To validate the afore-
mentioned assertion and fill the missing link in the litera-
ture, this study incorporated the measurements of both 
prevalence and risk variables associated with IGD among 
female students solely in the Indian context.

Methods
Study design and settings
This descriptive cross-sectional study was designed and 
conceptualized at a tertiary care institution located in a 
rural area of Northern India which allows only female 
medical students in the MBBS (Bachelor of Medicine 
and Bachelor of Surgery) course and was conducted 
from March to May 2023. Presently, 580 undergraduate 
medical students are enrolled in the institute, 120 stu-
dents in each professional year, and 100 students doing 
internships. The Institutional Ethical Committee Board 
granted ethical permission before the start of the study, 
which was consistent with the Helsinki Declarations and 
Ethical Committee norms. Throughout the research, the 
anonymity of the responses submitted by the participants 
was ensured.

Sample size
The sample size for the current study (n = 512) was cal-
culated using a single-population proportion formula: 
Sample Size (N) =  Z2 P(1-P)/d2; where Z is the confidence 
interval (CI) at 95%, P is the estimated prevalence (P) of 
IGD in an Indian survey (30.9%) [17], and d is the abso-
lute precision which was considered to be 4%.

Study sample
The research sample entailed all (580) eligible medical 
undergraduate students above the age of 18  years, who 
were proficient in reading and writing English and were 
willing to provide written informed consent. These stu-
dents came from all professional years, including the 
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internship batch. Students unwilling the consent were 
excluded from the study.

Sampling and data collection procedure
Utilizing a stratified random sampling technique, stu-
dents from each professional year (1–4) and internship 
batch were categorized into strata. After that, the total 
sample population was allocated proportionately to each 
stratum consisting of undergraduate and internship stu-
dents. The calculated sample size (n = 512) of students 
was obtained by selecting 88 students from the intern-
ship batch and 106 students from each of the first four 
academic years and then enrolled using a computer-
generated random number table. Before the distribu-
tion of the data collection sheets, one of the researchers 
briefed the students regarding the purpose and intent of 
the research, and the connotation of their replies, and 
was also assured about the confidentiality and anonymity 
of their responses and particulars. Queries, if any, were 
clarified before the initiation of the survey. A detachable 
information sheet about the survey and questionnaires 
were distributed by hand to the respondents before their 
clinical postings or lectures to record their responses 
under the supervision of one of the researchers, and 
written informed consent was taken. Departmental hel-
pline numbers and email addresses were also shared so 
that they could seek professional help if required. Among 
512 selected undergraduate students, around 236 (46.1%) 
students were recognized as gamers as they had riposted 
“yes” to the following statement “use of the internet for 
playing games in the previous year.” Thus, a total of 236 
gamers were recruited for the final analysis.

Data collection measures
A semi-structured, pre-tested, and self-administered 
questionnaire was drafted after extensive literature 
research [5, 13, 15, 17, 18]. Then, a pilot study was con-
ducted on 35 students from the same population to eval-
uate for any possible issues. No difficulty was reported in 
comprehending, recording responses, or completing the 
questionnaire. The final survey excluded these responses. 
Data collection was done using this questionnaire which 
had the following sections A to E: Section A had the 
details about the aim of the study; Section B had the 
written informed consent; Section C had the proforma 
for the socio-demographic and personal characteristics 
of the study participants (professional year, age, locality, 
family type, sibling, relationship status, sleep habits, and 
substance abuse such as tobacco, alcohol, and cannabis 
in last one year); Section D had a proforma for assessing 
gaming characteristics of the participants (hours spent 
on gaming, days spent per week in gaming, type of game, 
i.e., paid or non-paid, mode of gaming, preferred timing 

for gaming, and preferred location for gaming); Section E 
included GDHGS scale to monitor IGD.

Gaming Disorder and Hazardous Gaming Scale (GDGHS)
This scale was developed by Balhara et al. to assess gam-
ing disorders and hazardous gaming. The scale consisted 
of six items. Items from 1 to 5 are rated on a 5-point Lik-
ert scale ranging from 0 (never) to 4 (almost daily/daily) 
and the 6th item response is recorded in a yes/no format 
to evaluate for impairment in different domains of func-
tioning like personal, family, social, educational, occupa-
tional, and others. Scores are summed for items 1 to 4 for 
evaluation of gaming disorder and the 5th item response 
is for evaluating hazardous gaming behavior [26]. In the 
present study, students with GDGHS scores of ≥ 9 were 
considered to be having problematic internet gaming 
behavior. Cronbach’s alpha of GDHGS is 0.854 with a 
range from 0.800–0.837, and the mean inter-item corre-
lation (mean IIC) is 0.669, illustrating strong internal reli-
ability as well as consistency. This scale has been applied 
in an Indian context and has been determined to be cul-
turally appropriate [5].

Statistical analysis
Statistical Package for Social Sciences (SPSS) version 
25.0 was used for the statistical analysis of the data. The 
scales’ internal consistency and reliability were evaluated 
using Cronbach’s alpha. Mean and SD were determined 
for continuous data, and frequency and percentage were 
estimated for the nominal data. Then, univariate analy-
sis was done on categorical data using the χ2 test or 
Fischer-exact test and an independent Student’s “t-test” 
or Mann–Whitney’s U test (continuous variables with 
normal and skewed distribution, respectively). The Shap-
iro–Wilk test was used to determine the normality of the 
present data. The independent risk factors were identified 
by using Binary logistic regression analysis (COR = crude 
odds ratio) after adjusting the variables found significant 
in univariate analysis.

Results
General characteristics (socio‑demographic, personal, 
and gaming characteristics)
Among the 512 female undergraduate medical students 
who completed the questionnaire, only 236 (46.1%) 
students reported as gamers due to their affirmative 
responses to the question “use of the internet for play-
ing internet games in the previous year.” The mean age 
of the participants was 21.09 (SD = 1.65) years, with the 
age ranging between 18 and 25  years. Students from 
pre-clinical and para-clinical years comprised more than 
half (54.6%) of the sample. Most of the gamers belonged 
to the nuclear family (64.4%) and did not reveal their 
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relationship status (60.2%). Almost half of them hailed 
from urban backgrounds (53.4%). A greater proportion of 
the students had one or more siblings (94.5%). Further-
more, 71% of the participants had decent sleeping hab-
its (> 6 h/day). A marginal proportion of gamers (1 in 5) 
used to consume any type of substance (tobacco, alcohol, 
or cannabis) in the last year. Furthermore, 1 out of 6 stu-
dents who played games expressed dissatisfaction with 
their previous years’ academic achievement. Additionally, 
the average amount of time that players spent gaming 
was 1.97 days per week or 1.43 h per day as depicted in 
Table 1.

Prevalence of IGD and variations in its outcome due 
to influencing variables
Based on the GDHGS criteria, with the threshold score 
of 9 for impairment of functioning (mean (SD), 6.19 
(2.71) (Table 1), 31 students (13.1%) with an average age 
of 20.97 (1.62) years were classified as having IGD. Uni-
variate analysis showed that the prevalence of IGD did 
not vary significantly among the socio-demographic and 
personal characteristics except for academic achievement 
where a larger percentage of students in the IGD group 
were significantly dissatisfied with their previous years’ 

academic achievement (68% vs. 8%; p < 0.001) as depicted 
in Table 2.

Among gaming characteristics (Table  3), the chi-
squared analysis revealed that more percentages of stu-
dents in the IGD group were playing games for more than 
2 h (58.1% vs. 19%; p < 0.001). Additionally, those students 
who played games daily (39%) showed a higher depend-
ence on IGD as compared to those who played games 
only on weekdays (11%). Univariate analysis found that 
those students who had paid for games (25.6% vs. 9.3%) 
were significantly (p < 0.05) higher in the IGD group.

Variables associated with the development of IGD 
among gamers
In the present study, the variables that were found to 
be statistically significantly associated with IGD on the 
chi-square test were also found statistically significant 
on bivariate analysis (Tables 2 and 3) and variables were 
assigned as potential risk factors of IGD. The most strik-
ing finding was that students who were unsatisfied with 
their academic achievement were far more likely to 
experience IGD (COR = 24.806; 95% CI = 9.988–61.606; 
p < 0.001) than academically satisfied students. Fur-
thermore, among gaming characteristics, only three 

Table 1 Descriptive characteristics of the gamers (N = 236)

GDHGS Gaming Disorder and Hazard Gaming Scale, SD standard deviation

Variables Subgroups Numbers (%), mean ± SD

Age 21.09 ± 1.65 years

Year of study First year 52 (22)

Second year 77 (32.6)

Final prof part -I 35 (14.8)

Final prof part -II 36 (15.3)

Intern 36 (15.3)

Type of family Joint 84 (35.6)

Nuclear 152 (64.4)

Residence Rural 110 (46.6)

Urban 126 (53.4)

Family structure Single child 13 (5.5)

Having siblings 223 (94.5)

Relationship status Single 142 (60.2)

In relation 94 (39.8)

Sleep  < 6 h/day 69 (29.2)

 > 6 h/day 167 (70.8)

Substance-seeking behavior (alcohol, tobacco, cannabis) Yes 49 (20.8)

No 187 (79.2)

Academic performance in the last session Satisfied 199 (84.3)

Unsatisfied 37 (15.7)

GDHGS score (range, 4–16) 6.19 ± 2.71

Average time spent on the internet gaming (hours/day) 1.08 ± 1.15

Average days for gaming (per week) 1.97 ± 1.04



Page 5 of 9Kharb et al. Middle East Current Psychiatry           (2024) 31:49  

Table 2 Association of IGD with socio-demographic and personal characteristics by using Binary logistic regression

CI confidence interval, COR crude OR, IGD internet gaming disorder, OR odds ratio

Variables Subgroups Number (%) p‑value (chi‑
square test

COR (95% CI)p−value

IGD

No (n = 205) Yes (n = 31)

Age 21.11 ± 1.66 20.97 ± 1.62 0.651 -

Year of study First year 44 (21.5) 8 (25.8) 0.627 2.001 (0.492–8.123)0.332

Second year 68 (33.2) 9 (29.0) 1.456 (0.370–5.736)0.591

Final prof. part-I 28 (13.7) 7 (22.6) 2.750 (0.649–11.644)0.170

Final prof. part-II 32 (15.6) 4 (12.9) 1.375 (0.285–6.635)0.692

Intern 33 (16.1) 3 (9.7) 1

Type of family Joint 73 (35.6) 11 (35.5) 1.000 1

Nuclear 132 (64.4) 20 (64.5) 1.006 (0.457–2.214)0.989

Residence Rural 96 (46.8) 14 (45.2) 1.000 1

Urban 109 (53.2) 17 (54.8) 1.069 (0.501–2.284)0.862

Family structure Single child 11 (5.4) 2 (6.5) 0.682 1.216 (0.257–5.767)0.805

Having siblings 194 (94.6) 29 (93.5) 1

Relationship status Single 126 (61.5) 16 (51.6) 0.328 1.495 (0.700–3.192)0.299

In relation 79 (38.5) 15 (48.4) 1

Sleep  < 6 h/day 59 (28.8) 10 (32.3) 0.677 1.178 (0.523–2.653)0.692

 > 6 h/day 146 (71.2) 21 (67.7) 1

Substance-seeking behavior 
(tobacco, alcohol, cannabis)

No 39 (19) 10 (32.3) 0.100 1

Yes 166 (81) 21 (67.6) 2.027 (0.884–4.648)0.095

Academic performance Satisfied 189 (92.2) 10 (32.3)  < 0.001 1

Unsatisfied 16 (7.8) 21 (67.6) 24.806 (9.988–61.606)< 0.001

Table 3 Association between IGD and gaming features in current gamers using Binary logistic regression

CI confidence interval, COR crude odds ratio, IGD internet gaming disorder, OR odds ratio

Bolded signifies the statistically significant data

Variables Subgroups Number (%) p‑value 
(chi‑square 
test

COR (95% CI)p−value

Whole 
sample 
(N = 236)

IGD

No (n = 205) Yes (n = 31)

How many hours a day do you spend 
playing games on the internet?

 < 2 h 179 (75.8) 166 (81) 13 (41.9)  < 0.001 1
 > 2 h 57 (24.2) 39 (19) 18 (58.1) 5.893 (2.664–13.039)< 0.001

Have you played games by paying 
money in the last 12 months?

No 209 (88.6) 186 (90.7) 23 (74.2) 0.013 1
Yes 27 (11.4) 19 (9.3) 8 (25.6) 3.405 (1.340–8.654)0.010

On which days of the week do you 
play games?

Weekdays 201 (85.2) 182 (88.8) 19 (61.3)  < 0.001 1
Weekdays + weekends 35 (14.8) 23 (11.2) 12 (38.7) 4.998 (2.151–11.610)< 0.001

What is your favorite mode of playing 
games?

Single 144 (61) 138 (67.3) 16 (51.6) 0.229 1

Upto 2 players 48 (20.3) 39 (19) 9 (29) 1.990 (0.817–4.850)0.130

Multiplayer 34 (19.7) 28 (13.7) 6 (19.4) 1.848 (0.665–5.138)0.239

Preferred timing of playing the games Day hours 119 (50.4) 103 (50.2) 16 (51.7) 0.985 1.073 (0.471–2.444)0.866

Night hours 30 (12.7) 26 (12.7) 4 (12.9) 1.063 (0.311–3.629)0.922

Anytime 87 (36.9) 76 (37.1) 11 (35.4) 1

Preferred location of playing game Home/hostel 160 (67.8) 143 (69.8) 17 (54.8) 0.170 1

Classroom 50 (21.2) 43 (21) 7 (22.6) 1.369 (0.533–3.519)0.514

Library 5 (2.1) 4 (2) 1 (3.2) 2.103 (0.222–19.917)0.517

Duty hours 8 (3.4) 5 (2.4) 3 (9.7) 5.047 (1.107–23.010)0.064

Anywhere 13 (5.5) 10 (4.8) 3 (9.7) 2.524 (0.632–10.078)0.190
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variables such as playing games for more than 2  h per 
day (COR = 5.893; 95% CI = 2.664–13.039; p < 0.001); 
playing paid games (COR = 3.405; 95% CI = 1.340–8.654; 
p < 0.05); and playing games on every day (weekdays 
and weekends) (COR = 4.998; 95% CI = 2.151–11.610; 
p < 0.001) were found to be significantly associated with 
development of IGD among medical students.

Discussion
IGD among medical students is a neoteric emerging 
mental health issue around the world [5, 13, 17]. To the 
best of our knowledge, this investigation was among the 
first conducted among only female medical students in 
the Indian context and contributed to the body of litera-
ture already available on internet gaming. This descrip-
tive cross-sectional survey in a resource-constrained 
setting observed that less than half of the participating 
medical students were engaged in playing games, and one 
out of seven gamers were afflicted with IGD along with 
a few risk variables (dissatisfaction with academic per-
formance, playing games daily and for more than 2 h per 
day, and engaging in paid games). Therefore, emphasizing 
these variables might aid in the use of a comprehensive 
preventive strategy for the development of IGD among 
medical students.

The present study reported the prevalence of IGD in 
medical students is 13.1%. In previous cross-sectional 
research conducted on Chinese gamers using DSM-5 
diagnostic criteria, the prevalence of IGD in the last 
12 months was reported among 13.6%, which nearly cor-
roborates the findings of the current study [27]. A few 
research conducted globally among medical students 
revealed comparable results (12.2% of 294 gamers in the 
Indian context using a similar scale) [5]. Furthermore, 
compared to the current survey, other national (21%) [17] 
and international studies (26%) [28] of medical students 
discovered a significantly greater prevalence of IGD. 
Studies on medical students from Middle-East countries 
reported a lower prevalence of IGD (4.0–8.8%) than the 
current study [8, 29, 30]. Other studies reported from the 
Indian sub-continent also reported a lower prevalence 
(3.2–9%) of IGD than the current survey [16, 31–33]. 
These discrepancies in the prevalence of IGD might be 
attributable to variations in the methodology, population 
size, IGD-estimating questionnaires, and socio-cultural 
systems and attitudes of the populations being studied. 
Furthermore, this much higher rate of IGD observed in 
the present study might be due to the research-concep-
tualized location, i.e., a rural Indian institution where 
students might have a limited availability of recreational 
activities. Therefore, activities like getting engaged on 
the internet and playing internet games might be an 

opportunity for these students in their stressful situations 
in this resource-constrained setting.

In the current study population, IGD was not influ-
enced by included socio-demographic and personal 
variables similar to a study done by Singh et al. [31]. This 
finding indicates that during their medical school, stu-
dents of all ages and groups, having siblings or not, sin-
gle or in a relationship, and having poor or bad sleep may 
have had similar gaming habits. Contrary to the present 
survey, multiple researchers across the globe revealed a 
significant association between IGD and socio-demo-
graphic and personal factors [5, 21, 34]. Among the 
socio-demographic and personal variables, the only vari-
able that was significantly linked to participants’ IGD was 
their dissatisfaction with their academic achievement. 
Previously, it has been indicated that poor academic 
achievement among medical students is a cardinal factor 
for the development of psychological problems [34] and 
the emergence of harmful internet gaming behavior [35]. 
This finding is exactly in line with findings from research 
conducted in India [33], Hong Kong [35], and Nigeria 
[36]. The current research revealed that the likelihood 
of IGD had increased 24 times in students who were 
unsatisfied with their academic performance than those 
who did not, which was examined as the leading risk fac-
tor for gaming disorders. This finding is in concordance 
with research done by Suryawanshi et al. [33] on medical 
students which showed that poor academic scores were 
a significant risk factor for gaming behavior (1.9 times 
higher odd risk). Another study conducted on medical 
students in Nigeria found that students with lower aca-
demic achievement were two times at higher odds of 
risk for IGD which is much lower than reported in the 
present study [36]. Therefore, it can be assumed that stu-
dents with poor academic performances have adopted a 
diversion motive or strategy of emotion regulation (i.e., 
escapism) as well as achievement-related motives, which 
eventually resulted in addictive behavior (internet gam-
ing), similar to the results of several previous investiga-
tions [18, 37].

The present study investigated that the IGD proclivity 
had increased to 5.9 odd times in medical students who 
were involved in gaming for more than 2 h per day, as the 
second highest determinant. This finding is in line with 
the research conducted in the past where spending more 
hours in a day on gaming was identified as an independ-
ent risk factor for IGD [5, 28, 38]. A study conducted on 
400 female students in the Middle East found that the 
odds of risk of IGD were around 5 times higher in stu-
dents involved in gaming for more than 4 h per day dur-
ing weekends and weekdays, aligned with the findings 
of current research [39]. In addition, another study con-
ducted on 639 Indonesian medical students also revealed 
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a significant association between long gaming hours and 
IGD (OR = 4.2) [40]. Another Indian institution-based 
survey conducted on 306 medical students found that 
there are 3.5 times higher odds of risk of IGD in medi-
cal students who spend a greater amount of average time 
on internet gaming [31], whereas another Indian research 
[41] conducted on university students did not corrobo-
rate the data showing relationship between gaming time 
and IGD in multivariate linear regression analysis. It was 
revealed that most of the students were playing internet 
games mainly on weekdays while the prevalence of IGD 
was higher among students who were playing games for 
the whole week or also on weekends. In binary logistic 
analysis, students getting engaged in gaming on week-
days and weekends had nearly 4.9 times higher odds of 
developing IGD than those who were playing games only 
on weekdays. In concordance with the notions of the 
present research, a few studies conducted in Korea [18] 
and Saudi Arabia [42] also established that students who 
were playing games daily or at maximum in a week have 
an increased likelihood of IGD among students. Such an 
association between IGD and gaming time/gaming days 
can be postulated through the Operant Conditioning 
Theory (OCT) [43]. OCT holds that behavior (in the pre-
sent study—playing online games) that is repeatedly and 
positively reinforced may prompt a reflexive response 
when exposed to the reward. This response would even-
tually lead to habit formation and would lead to loss of 
control over oneself while playing games. Therefore, it 
would be required to be involved in long gaming hours/
days to achieve the same level of rewards (tolerance), 
hence, increasing the probability of IGD. Therefore, it 
may be more advantageous to adopt intervention meas-
ures aimed at reducing internet gaming usage to prevent 
and manage IGD among medical students.

It has been reported that internet gamers spend real 
money on online games. Expenditure done by the gam-
ers for the booming gaming market is either in the form 
of buying actual games or micro-transactions done in 
free-to-play games. And these micro-transactions are 
usually done for aesthetic changes in games, purchasing 
in-game items, and the loot boxes (rewards of uncertain 
value) to keep the game going and win in the game [44–
46]. The present survey revealed that playing paid games 
increased the tendency of IGD by 2.9 times. In assonance 
with the present study, existing literature across the 
globe has also indicated that gaming expenditures have 
a strong predilection for IGD [18, 42, 46, 47]. A survey 
conducted in South Korea reported a 1.005 times higher 
risk of IGD in respondents playing paid games [18]. 
Similarly, a survey conducted on 5593 gamers in China 
found that there are 1.003–1.005 times higher odds of 
risk of gaming disorder in respondents having monthly 

monetary expenditure on games [47]. The plausible link 
between IGD and expenditure could be that they had to 
spend money to increase the duration of gaming. Also, 
the impulsivity trait [46] has been linked to both IGD and 
spending money in games, and thus, the association can 
be hypothesized and tested in future research.

The primary strength of the present investigation is 
that it ranks as one of the very few among female stu-
dents studying medicine in rural India to look into IGD 
using standardized and validated tools with very good 
internal reliability along with the identification of several 
significant covariates. Therefore, the results were remark-
able and have substantial therapeutic ramifications for 
minimizing the risk of IGD among medical students. 
Furthermore, a high response rate makes it possible to 
perform pertinent statistical analysis on the many con-
founders that were included in the research. Lastly, IGD 
was also analyzed separately for each batch in the present 
study.

This study has various limitations, some of which sug-
gest areas for further investigation. Firstly, it is a cross-
sectional study with a sample population having limited 
representation as it is a single-center study with only 
female medical students in a rural institution; hence, 
findings could not be generalized and extrapolated to 
both genders. Thus, in the future multi-centric studies 
from both rural and urban institutions can be planned. 
Secondly, this study design could not establish a causal 
relationship between IGD and the determinants; there-
fore, longitudinal studies can be organized to establish 
this link. Finally, self-administered questionnaires were 
used which might have resulted in recollection and 
response bias. Hence, it is recommended to use several 
kinds of measurements, such as behavioral assessments 
and comprehensive interviews.

Conclusion
The present research suggested that a significant propor-
tion of female medical undergraduate students are suffer-
ing from IGD. Also, the quintessence of the study is that 
it has reported the recent prevalence of IGD and deter-
minants associated with it in a remotely located medical 
institution. Given the high prevalence, medical faculty 
and administrators should identify students at risk for 
IGD, and help them in seeking treatment. Awareness 
about IGD could be increased through lectures and cam-
paigns. Also, recreational activities could be organized by 
the institutions regularly. Regular efforts should also be 
made to dispel the stigma associated with the therapy.
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