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ABSTRACT
Exposure to internet gaming is unavoidable for human life which is associated with physical and mental health
problems. Prevalence of IGD and comorbidities requires study in MBBS students who are supposed to use internet
frequently for academic purpose. To assess the nature and extent of psychiatric morbidities associated with gaming
addiction in medical students. Data collected from 385 Medical students of Tertiary care Medical College and Hospital,
Ghaziabad, U.P. India with IGDS9 –SF and self-assessment scales for depression and anxiety after taking institutional
ethical clearance. Semi-structured pro forma used to collect the sociodemographic data. The prevalence of found to be
3.12%, depression is significantly associated with IGD (66.66%), prevalence of anxiety was 8.31%. Males are at high risk
of IGD associated with more comorbid conditions as depression and anxiety.
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INTRODUCTION
Internet use leads to addiction with consequences and new term was coined by Young in 1998 as
“Internet Addiction” (IA). This IA was compared with equivalent to impulse control disorder and
substance use disorder. The IA described mostly as “behavioural addiction” [1] as people addicted to
internet also remain preoccupied with online contents, become irritable or distressed when away from it,
more and more time spending for satisfaction of desire previously felt, unable to cut time spent,
continued use despite experiencing negative outcomes, using to escape from real life problem, ignoring
other pleasurable activity enjoyed earlier, facing problem at work and relationship due to excessive
internet use [2].
Thus the use of internet is more common and frequently done activity. The availability of internet games
exposes individual to physical and mental health problems. Psychological problem manifestation
observed throughout the world with the gaming [3]. The DSM-5 included the internet gaming disorder in
section III of psychiatric nomenclature as a condition with further study [4]. The diagnosis required 9
criteria’s which are similar to gambling disorder.
Similarly the WHO in year 2014 based on suggestion of experts searched for the syndrome and after the
inclusion of Internet Gaming Disorder in DSM-5 in 2013 as condition for further study. The clinical
syndrome was recognised as leading to distress or impairment in the social, family, educational and
personal functions. The pattern of gaming behavior was identified with preference over other activities
and continued or increased use despite having negative outcomes by people engaged in digital games or
video games activities. In month of July, 2018 WHO released ICD-11 with inclusion of “Gaming Disorder”
coded as 6C51.
Any type of video game which is available online and provide interaction with the other players. It
provides fun, release of stress, enjoyment, imagination, teamwork and more socialisation. The computers
or laptop and mobiles provides are used as gaming devices. Games are approached by web browser and
apps. Games are available for every age group. Flash games are web based games and are free to use and
need extra software to start and play them. These have chat functions to communicate with multiple
players online. Multiple player games are most popular named multiple role-player games (RPG) which
allow player to choose a character to play online. These are non-countable and immersive games
available with easy reach.
These online games cause physical and mental health problems. Common physical problems online
gamers have strain injuries, wrist, neck and back pains and even serious disorder as game-provoked
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seizures, vision problems, obesity and weight gain. Mental health problems associated are depression,
poor motivation and emotion regulation, interpersonal conflicts, social anxiety and suicidal thoughts [57].
Prolonged and intensive use of internet gaming has been associated with depression and anxiety [8-10].
Other negative outcomes appears social anxiety, poor emotional state, low life satisfaction. The
psychopathology in IGD has been associated with depression, ADHD, anxiety, and social phobia [11].
The depression appeared most common symptom among all age groups (adolescents, adults, and the
general population). Excessive Internet users and have found a high prevalence of symptoms, including
emotional problems, social anxiety, and cognitive deficits [12]. The IGD appear after psychiatric disorder
or IGD itself have negative results as mental health problems or lastly both IGD and Psychiatric disorders
have similar biological, psychological and sociodeographic pathologies [13]. Depression frequently occurs
in person with IA or IGD [14]. There is significant appearance of depressive symptoms with IGD and
diminution of symptoms during remission from IGD [15].
A study with in Indian context [16] reported that 6.8% of gamers in the age group of 16–18 years had
psychiatric symptoms, and depression, anxiety, and stress were associated with IGD which also
supported by Sara Fazeli [17]. The Meta-analytic research by Niko [18] shown high prevalence for
depression, anxiety, obsessive–compulsive disorder, and somatization in problematic gaming with In
support to this, they also reported elevated levels of state and trait anxiety and social phobia among
problematic online gamers [19-20].
In studyfound that a large proportion of the studies on IGD reported significant relationships with
psychological symptoms [21]. Specifically, 92% of studies were associated with anxiety, 89% studies with
depression, 87% with ADHD or hyperactivity symptoms, and 75% with social anxiety and obsessive–
compulsive symptoms.
Various psychiatric disorders such as anxiety, depression, attention-deficit/hyperactivity disorder,
obsessive- compulsive disorder [22] and relationships between IGD and psychological distress [23]. Thus
research is needed about association of internet gaming with demands rapid reactions and continuous
attention over a period of time which impact sleep quality and psychological distress.Thus the
uncontrolled, extreme, too much time spent on internet use is damaging individual life’s [24]. The pattern
of use is maladaptive results in excessive distress or impairment in routine working [25]. Different terms
like internet addiction, pathological use, problematic use RA, are equivalent to internet dependence
described as IGD criteria in DSM-5 [26-29].
IA prevalence is variable according to gender, age, and ethnicity, and found more commonly among
college student [30]. A high association of personality disorders are found in people with IA [31].
Unlimited internet use associated with mood disorders, poor sleep quality, low self-esteem, impulsivity,
suicide, lower levels of physical activity and health problems (migraines, back pain, obesity) [32-39].
Internet use is used by students pursuing academic in MBBS course besides its other integral use in daily
life as a tool for shopping, communication, social interaction, staying connected with family and relatives,
research and study. We hypothesized that IGD could be a major concern in university medical students,
and that examining its association with sleep, mood disorders and self-esteem is important so that
appropriate measures can be taken to address this issue.
REVIEW OF LITERATURE
Parameters used by previous scales like GAS – Gaming Addiction Scale enumerates the four pattern types
as addicted gamers, problem gamers, engaged gamers and normal gamers based on core criteria and
peripheral criteria. The peripheral criteria include cognitive salience, tolerance and euphoria and core
criteria are no more applied for internet gaming disorder as for computer based gaming addiction [40].
Among Problem gamer, Addicted gamer, Highly engaged gamer the first two have high risk of feeling low,
irritable, bad mood, exhaustion and fear [41]. A group of individuals who have a tendency to act furiously
in emotional situation and get highly motivated to play to get totally devoted in gaming have negative
consequences in life [42].
The fMRI scan shows area of interest (parts of frontal lobe, caudate nucleus and nucleus accumbens)
were activated in response to the cue-induced gaming urge or craving are same as for cue-induced
substance craving suggestive of neurological basis of internet gaming [43].The focus on striatum and
gaming disorder behviour individuals found to have functional heterogeneity between dorsal and ventral
striatum. These subjects shows decreased functional connectivity between the left putamen and left
insula while the connectivity remain stable in subjects at right nucleus accumbens and left insula. This
new information of switch in locus of control inside the striatum help to understand the association of
IGD and drug addiction[44]. The neuroimaging marker explored in IGD subjects based on VTA and
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bilateral SN resting-state functional connectivity (RFSC) patterns which successfully points them out and
may be used for diagnosis [45].
Escape from aversive self-attention and turning focus on to gaming as a means to cope the negative mood
condition based on “escape from self” theory by Baumeister explains tendency for internet gaming
addiction to escape from reality or [46]. Psychological manifestation like depression, anxiousness, sleep
deprivation and behavioural dependence in MMORPGs (Massively Multiplayer online role-playing games)
appeared in gamers who mostly participated to escape and the dependents have core components of
addiction [47]. There are more mental health adverse outcome in males such as social anxiety, loneliness
and depression in mobile game addiction [48]. The alexithymic individuals have problems to identify,
express, and communicate emotions tend to use in excess the gaming to overcome deficiency and achieve
social goals [49].
Among different types of internet gaming the one with MMORPGs have experience mostly about
problematic behaviour, poor self-esteem, and depressive state and were found mostly playing to break
away from life problems [50].
The pathological involvement in internet gaming observed as playing action games, binge pattern,
excessive amount of time spent [51] with behaviour recognised as loss of control, intra or inter personal
conflicts, preoccupation, withdrawal.
The adolescent males have tendency for pathological involvement in comparison to non-pathological.
Such distinction give prevalence rate of 3.1% of pathological gaming involment in IGD [52-53]. The
problematic gamer have poor life satisfaction and associated with anxiety and depression [54]. Violent
games like PUBG preferred by male gender with high frequent and prolonged duration use found to be
consequence of self-therapy [55]. The mental health of gamer have strong association with depressive
symptoms and escapism. Preoccupation and continuation were the most common symptoms of internet
gaming disorder. The family and peer support protects from the negative mental health outcome [56].
The need to find association of depression among internet gamers is required in the university student
[57].
A systemic review findings support the strong association of depression (77%) and ADHD in Pathological
Internet Users (PIU) and correlation with hostility (66%), OCD (60%), ADHD (100%), anxiety (57%) and
males have higher association with PIU.58 (V Carli, 2013). The association with other mental health
problems being explored in various studies predominantly in Asian continent.
Attempts to understand the cause of internet gaming disorder based on neurobiological, personality trait
and defense style showed association with Axis I and Axis II comorbidity appeared after onset of internet
gaming disorder in the studied samples [58-59]. The tendency of personality trait named Neuroticism are
more related with development of sleep disturbance, anxiety and depression after exposure to internet
gaming via computers [60].
The IGD level of severity is directly related to presence of non-suicidal self-injury with neuroticism,
depression and anxiety [61]. The involvement of anxious individual in internet gaming in order to escape
the stressful life conditions with intense focus on internet gaming found to be associated with depression
among them [62]. Positive relation of gaming with insomnia leading to depression and then eventually to
suicidal ideation need supervised internet gaming by adolescents [63].
MATERIAL AND METHODS
This is a cross sectional study with sample collected from the tertiary care hospital in Ghaziabad, U.P.
Includes all undergraduates and postgraduate students, data was collected for one year period and the
sample size was calculated as follows,
Sample Size: prevalence of gaming addiction is between 50%
n = Z 21-α/2 P(1-p)
d2
n = sample size
z α = 1.96 at 5% level of significance
p= prevalence 50%25
d = absolute error i.e 5%
e= allowable error taken (5%)
n = 385
Inclusion criteria
1. Undergraduates and postgraduates in tertiary care hospital in Ghaziabad
2. Those who have given written informed consent.
Exclusion criteria:
1. Those who do not give informed consent.
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2.

GHQ score of less than 5.

The IEC provided the ethical clearance for the study in the institute. All the participants provided with
written and informed consent form for consent. Those participants who will be giving their consent will
be included in the study. Participants were given instructions for filling the semi- structured form and
other psychiatric rating scales. Data collected will be entered in Statistical Package for the Social Sciences
(SPSS) sheet according to various categories and SPSS version 24 was used to analyze the data.
Following psychiatric rating scales used for collection of data: General Health Questionnaire 28
Semi-Structured Proforma For Socio-Demographic Data.
The Zung Self Rating Depression Scale
The Self Rating Anxiety Scale Of Zung
Gaming Disorder Scale - IGDS9 -SF
Semi-Structured Proforma: Semi structured proforma will be made to collect socio-demographic
details like name, age, gender, year of education, residential background, family and personal history of
psychiatric illnesses. General Health Questionnaire [64] 28 GHQ-28 is a 28-item measure of emotional
distress in medical settings. Through factor analysis, the GHQ-28 has been divided into four subscales.
These are: somatic symptoms (items 1–7); anxiety/insomnia (items 8–14); social dysfunction (items 15–
21), and severe depression (items 22–28). Cut off being 5. The Zung Self Rating Depression Scale [65] the
Zung Self-Rating Depression Scale is a 20-item self-report questionnaire used as a screening tool,
covering affective, psychological and somatic symptoms associated with depression. Each item is scored
on a Likert scale ranging from 1 to 4. A total score is derived by summing the individual item scores, and
ranges from 20 to 80. Most people with depression score between 50 and 69, while a score of 70 and
above indicates severe depression. The scores provide indicative ranges for depression severity that can
be useful for clinical and research purposes. The Zung Self Rating Anxiety Scale [66]. The Zung Self Rating
Scale for anxiety used in the psychiatric field. The rating scale is scored from 1 to 4 points. Most answers
go in order of 1 (a little of the time) to 4 (most of the time). However, questions 5, 9, 13, 17, and 19 are
scored in the opposite order, since they represent positive/non-anxiety statements. Scores are then
calculated and individuals are given the results as 20-44 Normal Range 45-59 Mild to Moderate Anxiety
Levels 60-74 Marked to Severe Anxiety Levels 75-80 Extreme Anxiety Levels. The Internet Gaming
Disorder Scale [67] Recently, the American Psychiatric Association included Internet gaming disorder
(IGD) in the appendix of the 5th edition of the Diagnostic and Statistical Manual of Mental Disorders
(DSM–5). Internet Gaming Disorder Scale – Short -Form (IGDS9 -SF) (PONTES & GRIFFITHS, 2019) – it is
a short dichotomous scale with 9 items covering the 9 diagnostic criteria. It is a reliable and valid scale to
measure the IGD with sensitivity (0.87), specificity (0.99) and diagnostic accuracy (0.97).
RESULTS AND DISCUSSION
This study represents IGDS9 – SF score < 22 in females (56.70%) and >22 in males (73.40%) with
statistical significance (p value 0.00001). Thus males have high prevalence of problematic gaming than
females similar to other study [68]. Our study found that depression was significantly more (p value <
0.002) in students having Internet Gaming Disorder (66.66%) while the prevalence of depression in
students not having IGD was lower than 10%.
Prevalence of depression among participants age less than 25 years was around 10% while the
prevalence of 7% was observed among participants having age more than 25 years. It was found that
Depression among unmarried participants is more than married participants. But the difference in
prevalence of depression among unmarried (9.04%) and married (11.11%) was not statistically
significant among parent study participants. In the current study, among all participants with IGDS9-SF
score > 32 majority were male (n=10, 83.33%) whereas, among participants with < 32 IGDS9-SF score
equal distribution was found in both genders.
Table 1: Distribution of study subjects according IGDS9-SF Score
IGDS9-SF Score Grand Total Percentage
< 32
373
96.8%
≥ 32
12
3.12%
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Table 2: Gender wise distribution of patients according to <32 and ≧32 IGDS9-SF Score
IGDS9-SF SCORE
Test
< 32
≥ 32
Chi Square Test
5.2934
Gender
n
(%)
n
(%)
Male
185 49.60% 10
83.33%
Female 188 50.40%
2
16.67% p value: 0.021406
Total
373
100%
12 100.00%
Table 3: Distribution of patients according to ZUNG Self- Rating Depression scale among <32 and ≧32
IGDS9-SF Score
ZUNG
IGDS9-SF SCORE
Test
Depression
< 32
≥ 32
Chi Square
Test
n
(%)
n
(%)
8.8079
Normal
342
91.69%
8
66.67%
p value:
0.002999
Mildly
29
7.77%
4
33.33%
depressed
Moderately
2
0.54%
0
0.00%
depressed
Total
373
100.00%
12
100.00%
Table 4: Distribution of patients according to ZUNG Self- Rating Anxiety scale among <32 and ≧32 IGDS9SF Score
ZUNG
Anxiety

Normal
Mild to
Moderate
Total

< 32
n

IGDS9-SF SCORE
≥ 32
(%)
n

(%)

342
31

91.69%
8.31%

11
1

91.67%
8.33%

373

100.00%

12

100.00%

Test
Chi Square
Test
0
p value:
0.997

Table 5: Gender wise distribution of patients according to <22 and ≧22 IGDS9-SF Score
Test
IGDS9-SF SCORE
< 22
≥ 22
Chi Square
Test
Percentage
No. of
Percentage
25.762
patients
Gender
n
%
n
%
p value:
Male
126
43.30%
69
73.40%
0.00001
Female
165
56.70%
25
26.60%
Total
291
100%
94
100.00%
Table 6: Distribution of patients according to time spent to play game among patients with <32 and ≧32
IGDS9-SF Score
Duration
of
IGDS9
Test
Playing game
< 32
≥ 32
Chi Square
Test
No. of
Percentage
No. of
Percentage
263.93
Patients
patients
< 6 Hours
371
99.46%
2
16.7%
p value:
> 6 Hours
2
0.54%
10
83.33%
Total
373
100.00%
12
1000.00% 0.00001
The study “Internet Gaming Disorder in Medical students” was conducted in tertiary care hospital,
Ghaziabad, U.P. over a period of 1 year. The current study aimed to determine the prevalence rate of
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internet gaming disorder and correlations between internet gaming disorder and depression and anxiety
among medical students.
In this study, it showed that 385 students (100%) were involved in some or the other kind of gaming
activity and it was a relatively common activity among medical students. However, when this activity
consumed majority of the time of the students and causes difficulties in their personal, professional,
academic and social life, it was considered to be a predictor for developing internet gaming addiction.
These developments of excessive playing of internet gaming have led to the recognition of Gaming
disorder (sometimes termed “video game addiction”), a disorder characterized by persistent gaming,
impaired control, and functional impairment.
IGD Prevalence
In our current study, among total 385 medical students the mean age was 25 years with standard
deviation of 3.10 years. It showed that playing internet video games was a relatively common activity
among medical students. However, a small proportion of total study sample (3.12%) were found to be
having an internet gaming disorder. Most studies have similar results as found prevalence of internet
gaming among medical student 3.05% [69], a community based survey 3.64% [70], faculty of Medicine,
Germany 3.21% [71] except a survey had lower prevalence of 2.11% [72]. In contrast to present study,
the Lithuanian adolescent population have higher prevalence 9% [73], Ludhiana medical students have
prevalence 14.71% and other study had 21.76% [74-75]. The prevalence of gaming disorder varies from
0.7% to 27.5% in across studies [76] (evaluated by Satoko Mihara and Susumu Higuchi). This variation
appears to be more likely due to methodological difference used, kind of tool used, cut off scores, type of
sample and survey methods used.
Age, Gender and IGD
In this study Internet gaming disorder had no association with age of the subjects. The difference between
age and IGDS9-SF score was not found to be statistically significant. Present study included almost equal
number of male and female subjects so the distribution among gender was not significant and comparison
of variables with gender could be done. The percentage of IGD in male students is almost twice as many
as that of female students similar to other study reports that male more prone to play internet games
than females [77], similarly IGD prevalence of 4.5% in males and 1.7% in females [78].
IGD and Depression
Participants without Depression majority had less than 32 IGDS9-SF score. Even mildly depressed
participants were also seen in less than 32 IGDS9-SF score group. In contrast to that none of the
moderately depressed participants were found with IGDS9-SF score more than 32
Similarly in studies showed depression as one of the significant co morbidity in patients with internet
gaming disorder. The 10 males having internet gaming disorder, 4 were found to be depressed while 2
females none were found to be depressed [79-83]. The rating scale score was statistically significant with
p value < 0.05. Other Studies have the prevalence of depression in subjects with internet gaming disorder
was more in males than females [80- 85].
IGD and Anxiety
In our study, prevalence of anxiety among participants was 8.31% according to Self -Rating ZUNG Anxiety
scale. The difference in prevalence of anxiety among age groups was not significant. Out of total 195 male,
93% were normal scale score. Whereas 7% had reported mild to moderate anxiety. Out of total 190
female, 91% were normal and 9% had anxiety. Although anxiety was found 2% higher in female, the
difference was not found statistically significant.
But in contrast to our study, various studies show prevalence of anxiety with people having internet
gaming disorder. In a systemic review and meta-analysis [86]. Overall, 13% of prevalence of anxiety was
seen with higher proportion of female than that of male gender.
Another study documented the prevalence of anxiety in 56.8% (95% confidence interval (CI): 51.9–61.7)
of 403 dentistry students [87]. According to the multivariate logistic regression analysis, the type of
university was the only variable that demonstrated to have a significant influence on the development of
anxiety with an odds ratio (OR = 1.98; CI: 1.29–3.02); whereas the other variables such as age group (OR
= 0.77; CI: 0.49–1.20), gender (OR = 1.15; CI: 0.72–1.84), and marital status (OR = 0.75; CI: 0.35–1.60)
were not considered factors that influenced the development of anxiety which similar to present study
finding.
In our study, marital status was not considered a risk factor for the development of anxiety nor was
associated with the presence of anxiety in students that were single, married, or with partner. These
results were similar to what was reported by Kang [88]. In contrast, that marital status was significantly
associated with the presence of anxiety and reported marriage as a variable of risk factor [89]. Because
video game addiction has been linked to depression, sleeplessness and an overall lack of concern for one’s
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own health, it is not surprising that substance abuse is also a problem for many gamers suffering from
this compulsive disorder [90].
Time Spent
In the study, 12 subjects had > 32 IGDS9-SF score, among them 83% (10) participants spent more than 6
hours per day to play game, whereas only 0.5% participants < 32 score spent more than 6 hours for
gaming. The difference is statistically significant with p value >0.00001. The findings are similar to other
studies having subjects who spending more time on video gaming are exposed to risk of having IGD.
Problematic Gamers
On the other hand, subjects having score > 22 are considered to have Problematic Gaming Disorder. In
our study, among 385 participants, a total of 94 participants had a score of more than 22 and were
considered as Problematic Gamers. It was seen that problematic gamers play more than casual gamers.
CONCLUSION
Males are at high risk of IGD. IGD subjects are at high risk of comorbid depression and anxiety.
Longitudinal studies are further required.
REFERENCES
1.
2.
3.
4.
5.

6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Young K, Pistner M, O'Mara J, Buchanan J. (2015). Cyber disorders: the mental health concern for the new
millennium. Cyberpsychol Behav. 1999; 2(5): 475–9. Petry NM, Rehbein F, Ko CH, O'Brien CP. Internet Gaming
Disorder in the DSM-5. Curr Psychiatry Rep.; 17(9):72.
Ferguson CJ, Coulson M, Barnett J. (2011). A meta-analysis of pathological gaming prevalence and comorbidity
with mental health, academic and social problems. J Psychiatr Res.; 45(12):1573-8.
American Psychiatric Association DSM-5 TR https://psychiatry.org/psychiatrists/practice/dsm Last visited on
28.06.2022
Alimoradi Z., Lin C.-Y., Broström A., Bülow P.H., Bajalan Z., Griffiths M.D. Pakpour A.H. (2019). Internet addiction
and sleep problems: A systematic review and meta-analysis. Sleep Medicine Reviews. ; 47:51–61.
Männikkö N., Ruotsalainen H., Miettunen J., Pontes H.M., Kääriäinen M. (2020). Problematic gaming behaviour
and health-related outcomes: A systematic review and meta-analysis. Journal of Health Psychology. 25(1):67–81.
Wong I.L.K., Lam M.P.S. (2016). Gaming behavior and addiction among Hong Kong adolescents. Asian Journal of
Gambling Issues and Public Health. 6(1):6.
Sosso, F. A. E., & Kuss, D. J. (2018). Insomnia and problematic gaming: A study in 9 low and middle-income
countries. Bio Rxiv, 451724.
Strong C., Lin C.-Y., Jalilolghadr S., Updegraff J.A., Broström A., Pakpour A.H. (2018). Sleep hygiene behaviours in
Iranian adolescents: An application of the Theory of Planned Behavior. Journal of Sleep Research. 27(1): 23–31.
Wong I.L.K., Lam M.P.S. (2016). Gaming behavior and addiction among Hong Kong adolescents. Asian Journal of
Gambling Issues and Public Health. 6(1):6.
Wang W, Tao R, Niu Y, Chen Q, Jia J, Wang X, Kong Q, Tian C. (2009). Preliminarily Proposed Diagnostic Criteria of
Pathological Internet Use. Chinese Mental Health Journal. 23:890–894.
Cao F, Su L, Liu T, Gao X. (2007). The relationship between impulsivity and Internet addiction in a sample of
Chinese adolescents. European Psychiatry. 22:466–471.
Dong G, Lu Q, Zhou H, Zhao X. (2011). Precursor or sequela: pathological disorders in people with Internet
addiction disorder. PLoS One. 6: 14703.
Strittmatter E, Kaess M, Parzer P, Fischer G, Carli V, Hoven CW et al. (2015). Pathological Internet use among
adolescents: Comparing gamers and nongamers. Psychiatry Res. 228:128-35.
King DL, Delfabbro PH. (2016). The cognitive psychopathology of Internet gaming disorder in adolescence. J
Abnorm Child Psychol.44:1635–45.
Archana R, Sharma MK, Kumar KJ, Marimuthu P.(2019). Internet gaming disorder and psychiatric symptoms in
Bengaluru, India: Treatment implication for promotion of user mental health. Indian J Soc Psychiatry. 35(2):135
Fazeli S, Mohammadi Zeidi I, Lin CY, Namdar P, Griffiths , Ahorsu DK, et al.(2020). Depression, anxiety, and stress
mediate the associations between internet gaming disorder, insomnia, and quality of life during the COVID-19
outbreak. Addict Behav Reports. 12:100307.
Männikkö N, Ruotsalainen H, Miettunen J, Pontes HM, Kääriäinen M. (2020). Problematic gaming behaviour and
health-related outcomes: A systematic review and meta-analysis. J Health Psychol. 25(1):67–81
Cole SH, Hooley JM. (2013). Clinical and Personality Correlates of MMO Gaming: Anxiety and Absorption in
Problematic Internet Use. http://dx.doi.org/101177/0894439312475280. 31(4):424–36
Männikkö N, Ruotsalainen H, Miettunen J, Pontes HM, Kääriäinen M. (2020).Problematic gaming behaviour and
health-related outcomes: A systematic review and meta-analysis. J Health Psychol.; 25(1): 67-81
González-Bueso V, Santamaría JJ, Fernández D, Merino L, Montero E, Ribas J. (2018). Association between
Internet Gaming Disorder or Pathological Video-Game Use and Comorbid Psychopathology: A Comprehensive
Review. Int J Environ Res Public Health. 15(4).
Andreassen C.S., Billieux J., Griffiths M.D., Kuss D.J., Demetrovics Z., Mazzoni E., Pallesen S. (2016). The
relationship between addictive use of social media and video games and symptoms of psychiatric disorders: A
large-scale cross-sectional study. Psychol. Addict. Behav. 30:252–262.

BEPLS Spl Issue [2] 2022

42 | P a g e

©2022 AELS, INDIA

Saran et al

21. Pontes H.M. (2017). Investigating the differential effects of social networking site addiction and Internet gaming
disorder on psychological health. J. Behav. Addict. 6:601–610.
22. Kraut R, Patterson M, Lundmark V, Kiesler S, Mukopadhyay T, Scherlis W.(1998). Internet paradox. A social
technology that reduces social involvement and psychological well-being? Am Psychol. 53(9):1017–31.
23. Weinstein A, Lejoyeux M. (2010). Internet addiction or excessive internet use. Am J Drug Alcohol Abuse.
36(5):277–83.
24. Young K, Pistner M, O'Mara J, Buchanan J. (1999). Cyber disorders: the mental health concern for the new
millennium. Cyberpsychol Behav. 2(5):475–9.
25. Holden C. (2010). Psychiatry. Behavioral addictions debut in proposed DSM-V. Science. 327(5968):935.
26. Davis RA, Flett GL, Besser A. (2002). Validation of a new scale for measuring problematic internet use:
implications for pre-employment screening. Cyberpsychol Behav.5(4):331–45.
27. Van den Eijnden RJ, Spijkerman R, Vermulst AA, van Rooij TJ, Engels RC. (2010). Compulsive internet use among
adolescents: bidirectional parent-child relationships. J Abnorm Child Psychol. 38(1):77–89.
28. Pujazon-Zazik M, Park MJ. (2010). To tweet, or not to tweet: gender differences and potential positive and
negative health outcomes of adolescents' social internet use. Am J Mens Health. 4(1):77–85.
29. Dalbudak E, Evren C, Aldemir S, Evren B. (2014). The severity of Internet addiction risk and its relationship with
the severity of borderline personality features, childhood traumas, dissociative experiences, depression and
anxiety symptoms among Turkish university students. Psychiatry Res. 219 (3):577–82.
30. Floros G, Siomos K, Stogiannidou A, Giouzepas I, Garyfallos G. (2014). Comorbidity of psychiatric disorders with
Internet addiction in a clinical sample: the effect of personality, defense style and psychopathology. Addict
Behav. 39(12):1839–45.
31. An J, Sun Y, Wan Y, Chen J, Wang X, Tao F. (2014). Associations between problematic internet use and
adolescents' physical and psychological symptoms: possible role of sleep quality. J Addict Med. 8 (4):282–7.
32. Naseri L, Mohamadi J, Sayehmiri K, Azizpoor Y. (2015). Perceived Social Support, Self-Esteem, and Internet
Addiction Among Students of Al-Zahra University, Tehran, Iran. Iran J Psychiatry Behav Sci. 9 (3):e421.
33. Lee HW, Choi JS, Shin YC, Lee JY, Jung HY, Kwon JS. (2012). Impulsivity in internet addiction: a comparison with
pathological gambling. Cyberpsychol Behav Soc Netw. 15(7):373–7.
34. Lin IH, Ko CH, Chang YP, Liu TL,Wang PW, Lin HC, et al. (2014).The association between suicidality and Internet
addiction and activities in Taiwanese adolescents. Compr Psychiatry. 55(3):504–10.
35. Kim JH, Lau CH, Cheuk KK, Kan P, Hui HL, GriffithsSM. (2010). Brief report: Predictors of heavy Internet use and
associations with health-promoting and health risk behaviors among Hong Kong university students. J Adolesc.
33(1):215–20.
36. Fernandez-Villa T, Alguacil Ojeda J, Almaraz Gomez A, Cancela Carral JM, Delgado-Rodriguez M, Garcia-Martin M,
et al. (2015).Problematic InternetUse in University Students: associated factors and differences of gender.
Adicciones. 27(4):265–75.
37. Brunborg, G. S., Hanss, D., Mentzoni, R. A., & Pallesen, S. (2015). Core and peripheral criteria of video game
addiction in the game addiction scale for adolescents. Cyberpsychology, behavior and social networking, 18(5),
280–285.
38. John P. Charlton & Ian D.W. (2010). Danforth Validating the distinction between computer addiction and
engagement: online game playing and personality, Behaviour & Information Technology, ; 29(6): 601-613.
39. Geir Scott Brunborg, Rune Aune Mentzoni, Ole Rogstad Melkevik, Torbjørn Torsheim, Oddrun Samdal, Jørn
Hetland, Cecilie Schou Andreassen & StåLe Palleson (2013). Gaming Addiction, Gaming Engagement, and
Psychological Health Complaints Among Norwegian Adolescents, Media Psychology, 16(1): 115-128,
40. Billieux J, Chanal J, Khazaal Y, Rochat L, Gay P, Zullino D, Van der Linden M: (2011). Psychological Predictors of
Problematic Involvement in Massively Multiplayer Online Role-Playing Games: Illustration in a Sample of Male
Cybercafé Players. Psychopathology; 44:165-171.
41. Ko, Chih-Hung & Liu, Gin-Chung & Hsiao, Sigmund & Yen, Ju-Yu & Yang, Ming-Jen & Lin, Wei-Chen & Chen, ChengSheng. (2008). Brain activities associated with gaming urge of online gaming addiction. Journal of psychiatric
research. 43. 739-47.
42. Wang R, Li M, Zhao M, Yu D, Hu Y, Wiers CE, Wang GJ, Volkow ND, Yuan K. (2019). Internet gaming disorder:
deficits in functional and structural connectivity in the ventral tegmental area-Accumbens pathway. Brain
Imaging Behav. 13(4):1172-1181.
43. Wen, X., Sun, Y., Hu, Y., Yu, D., Zhou, Y., & Yuan, K.. (2021). Identification of internet gaming disorder individuals
based on ventral tegmental area resting-state functional connectivity. Brain imaging and behavior,15(4): 1977–
1985.
44. Kwon, Jung & Jung, Jung-Suk & Lee, Jung. (2009). The Effects of Escape from Self and Interpersonal Relationship
on the Pathological Use of Internet Games. Community mental health journal. 47. 113-21.
45. Hussain, Zaheer & Williams, Glenn & Griffiths, Mark. (2015).Online gaming addiction and motivations:
Psychological links, assessment and treatment. Journal of Behavioural Addictions. 4.
46. Wang Jin-Liang, Sheng Jia-Rong, Wang Hai-Zhen, (2019). The Association Between Mobile Game Addiction and
Depression, Social Anxiety, and Loneliness, Frontiers in Public Health, 7.
47. Evren, Cuneyt, et al. (2020). "Relationship between Internet Gaming Disorder Symptoms with Attention Deficit
Hyperactivity Disorder and Alexithymia Symptoms among University Students." ADDICTA: The Turkish Journal
on Addictions, vol. 7, no. 1,220-225.

BEPLS Spl Issue [2] 2022

43 | P a g e

©2022 AELS, INDIA

Saran et al

48. Stetina, Birgit & Kothgassner, Oswald D. & Lehenbauer-Baum, Mario & Kryspin-Exner, Ilse.. (2011). Beyond the
Fascination of Online-Games: Probing addictive behavior and depression in the World of Online- Gaming..
Computers in Human Behavior. 27: 473-479.
49. Gentile D. (2009). Pathological Video-Game Use Among Youth Ages 8 to 18: A National Study. Psychological
Science. 20(5):594-602.
50. Markey, P. M., & Ferguson, C. J.(2017). Internet Gaming Addiction: Disorder or Moral Panic?. The American
journal of psychiatry, 174(3): 195–196.
51. Lemmens, Jeroen & Valkenburg, Patti & Peter, Jochen. (2011). Psychosocial causes and consequences of
pathological gaming. Computers in Human Behavior. 27: 144-152.
52. Mentzoni, Rune & Brunborg, Geir & Molde, Helge & Myrseth, Helga & Skouverøe, Knut & Hetland, Jørn & Pallesen,
Ståle. (2011). Problematic Video Game Use: Estimated Prevalence and Associations with Mental and Physical
Health. Cyberpsychology, behavior and social networking. 14: 591-6.
53. Ansari, M., Patel, N. M., Mahida, A. N., Phatak, A. G., Prabhakaran, A., & Varma, J. R. (2022). Correlates of internet
gaming among violent and nonviolent gamers and comparison of their psychological well-being with nongamers
in a university student population. Indian journal of psychiatry, 64(1): 98–101.
54. Liu, Fang & Deng, Hongjie & Zhang, Qin & Fang, Quan & Liu, Boxi & Yang, Dan & Tian, Xiaobin & Wang, Xin.
(2022). Symptoms of internet gaming disorder among male college students in Nanchong, China. BMC
Psychiatry. 22.113-116
55. Bandana Bisht, Navdeep Kaur, & Sandeep Kumar Goyal. (2021). Prevalence of Internet Gaming Disorder (IGD) in
University Students and its Relationship with Depression. Indian Journal of Forensic Medicine & Toxicology,
15(4): 921–927.
56. Feng, W., Ramo, D. E., Chan, S. R., & Bourgeois, J. A. (2017). Internet gaming disorder: Trends in prevalence 19982016. Addictive behaviors, 75: 17–24.
57. Floros, Georgios & Siomos, Konstantinos. (2014). Excessive Internet Use and Personality Traits. Current
Behavioral Neuroscience Reports. 1: 19-26.
58. Marciano, Laura & Camerini, Anne-Linda & Schulz, Peter. (2020). Neuroticism in the digital age: A meta-analysis.
Computers in Human Behavior Reports. 2. 90-99
59. Evren, Cuneyt, et al. (2020). "Relationship between Internet Gaming Disorder Symptoms with Attention Deficit
Hyperactivity Disorder and Alexithymia Symptoms among University Students." ADDICTA: The Turkish Journal
on Addictions, 2020; 7: (1). 1-9. DOI: 10.5152/addicta.2020.19076
60. Stavropoulos V, Gomez R, Griffiths MD. (2021). In search of the optimum structural model for Internet Gaming
Disorder. BMC Psychiatry. 21(1):176.
61. Yu Y, Mo PKH, Zhang J, Li J, Lau JTF. (2021). Why is Internet gaming disorder more prevalent among Chinese
male than female adolescents? The role of cognitive mediators. Addict Behav. 112:106637.
62. Birgit U. Stetina; Oswald D. Kothgassner; Mario Lehenbauer; Ilse Kryspin-Exner. (2011), Beyond the fascination
of online-games: Probing addictive behavior and depression in the world of online-gaming. 27(1): 473–479.
63. Christopher J. Ferguson; Mark Coulson; Jane Barnett. (2011). A meta-analysis of pathological gaming prevalence
and comorbidity with mental health, academic and social problems. 45(12): 1573–1578.
64. Mentzoni, Rune Aune; Brunborg, Geir Scott; Molde, Helge; Myrseth, Helga; Skouverøe, Knut Joachim Mår;
Hetland, Jørn; Pallesen, Ståle. (2011)., Problematic Video Game Use: Estimated Prevalence and Associations with
Mental and Physical Health. Cyberpsychology, Behavior, and Social Networking, 14(10): 591–596.
65. Carli, V.; Durkee, T.; Wasserman, D.; Hadlaczky, G.; Despalins, R.; Kramarz, E.; Wasserman, C.; Sarchiapone, M.;
Hoven, C.W.; Brunner, R.; Kaess, M. (2013). The Association between Pathological Internet Use and Comorbid
Psychopathology: A Systematic Review. Psychopathology, 46(1): 1–13.
66. Griffiths, Mark & Davies, Mark & Chappell, Darren.(2004). Online computer gaming: A comparison of adolescent
and adult gamers. Journal of adolescence. 27: 87-96.
67. Stevens MW, Dorstyn D, Delfabbro PH, King DL. (2021). Global prevalence of gaming disorder: A systematic
review and meta-analysis. Aust N Z J Psychiatry. 55(6): 553-568.
68. Kuss, DJ, van Rooij, AJ, Shorter, GW, et al. Internet addiction in adolescents: Prevalence and risk factors.
Computers in Human Behavior. 2013; 29: 1987–1996.
69. Wartberg, L, Kriston, L, Thomasius, R. (2017). The prevalence and psychosocial correlates of internet gaming
disorder: Analysis in a nationally representative sample of 12-to 25-year-olds. Deutsches Ärzteblatt
International. 114: 419.
70. Müller, KW, Glaesmer, H, Brähler, E, et al. (2014). Prevalence of internet addiction in the general population:
Results from a German population-based survey. Behaviour & Information Technology. 33: 757–766.
71. Ustinavičienė, R, Škėmienė, L, Lukšienė, D, et al. (2016). Problematic computer game use as expression of
Internet addiction and its association with self-rated health in the Lithuanian adolescent population Medicina.
52: 199–204.
72. Wang, CW, Chan, CL, Mak, KK, et al. (2014). Prevalence and correlates of video and Internet gaming addiction
among Hong Kong adolescents: A pilot study. The Scientific World: 874648.
73. Vadlin, S, Åslund, C, Nilsson, KW. (2018). A longitudinal study of the individual- and group-level problematic
gaming and associations with problem gambling among Swedish adolescents. Brain and Behavior. ; 8: e00949.
74. Mihara S, Higuchi S. (2017). Cross-sectional and longitudinal epidemiological studies of Internet gaming
disorder: A systematic review of the literature. Psychiatry Clin Neurosci.; 71(7): 425–44.

BEPLS Spl Issue [2] 2022

44 | P a g e

©2022 AELS, INDIA

Saran et al

75. Sublette VA, Mullan B. (2012). Consequences of Play: A Systematic Review of the Effects of Online Gaming. Int J
Ment Health Addict. 10(1): 3–23.
76. Qin L, Cheng L, Hu M, Liu Q, Tong J, Hao W, Luo T, Liao Y. (2020). Clarification of the Cut-off Score for Nine-Item
Internet Gaming Disorder Scale-Short Form (IGDS9-SF) in a Chinese Context. Front Psychiatry. 11: 470.
77. Su W., Han X., Yu H., Wu Y. & Potenza M.N., (2020). Do men become addicted to internet gaming and women to
social media? A meta-analysis examining gender-related differences in specific internet addiction, Computers in
Human Behavior; 1-10.
78. Liu, Lu; Yao, Yuan-Wei; Li, Chiang-shan R.; Zhang, Jin-Tao; Xia, Cui-Cui; Lan, Jing; Ma, Shan-Shan; Zhou, Nan; Fang,
Xiao-Yi. (2018). The Comorbidity Between Internet Gaming Disorder and Depression: Interrelationship and
Neural Mechanisms. Frontiers in Psychiatry, 9(1): 154.
79. Douglas A Gentile; Paul J Lynch; Jennifer Ruh Linder; David A Walsh. (2004). The effects of violent video game
habits on adolescent hostility, aggressive behaviors, and school performance. 27(1): 0–22.
80. Brunborg, Geir & Mentzoni, Rune & Melkevik, Ole & Torsheim, Torbjørn & Samdal, Oddrun & Hetland, Jørn &
Andreassen, Cecilie & Pallesen, Ståle. (2013). Gaming Addiction, Gaming Engagement, and Psychological Health
Complaints Among Norwegian Adolescents. Media Psychology. 16.
81. Su W., Han X., Yu H., Wu Y. & Potenza M.N., (2020). Do men become addicted to internet gaming and women to
social media? A meta-analysis examining gender-related differences in specific internet addiction, Computers in
Human Behavior .doi: https://doi.org/10.1016/ j.chb.2020.106480.
82. Department of Psychiatry, Kaohsiung Medical University, Kaohsiung, Taiwan; †Department of Psychiatry,
Kaohsiung Municipal Hsiao-Kang Hospital, Kaohsiung, Taiwan; and ‡Department of Psychology, National Taiwan
University, Taipei, Taiwan. Send reprint requests to Cheng-Fang Yen, MD, PhD, Department of Psychiatry,
Kaohsiung Medical University, Chung-Ho Memorial Hospital, 100 Tzyou 1st Rd., Kaohsiung City, Taiwan 807.
Copyright © 2005 by Lippincott Williams & Wilkins ISSN: 0022-3018/05/19304-0273 DOI:
10.1097/01.nmd.0000158373.85150.57.
83. Terzic-Supic Z, Todorovic J, Divjak J, Kocic S, Radovic S, Ukropina S, et al. (2020). Anxiety among the Medical
students at five Universities in Serbia. Eur J Public Health. 30. 12-19
84. Cayo-Rojas CF, Castro-Mena MJ, Agramonte-Rosell RDLC, Aliaga-Mariñas AS, Ladera-Castañeda MI, CervantesGanoza LA, et al. (2021). Impact of COVID-19 Mandatory Social Isolation on the Development of Anxiety in
Peruvian Dentistry Students: A Logistic Regression Analysis. J Int Soc Prev Community Dent. 11(2): 222.
85. Kang L, Ma S, Chen M, Yang J, Wang Y, Li R, et al. (2020). Impact on mental health and perceptions of
psychological care among medical and nursing staff in Wuhan during the 2019 novel coronavirus disease
outbreak: A cross-sectional study. Brain Behav Immun. 87:11–7
86. Tan W, Hao F, McIntyre RS, Jiang L, Jiang X, Zhang L, et al. (2020). Is returning to work during the COVID-19
pandemic stressful? A study on immediate mental health status and psychoneuroimmunity prevention measures
of Chinese workforce. Brain Behav Immun. 87: 84–92.
87. Video Game Addiction Symptoms, Causes and Effects - PsychGuides.com (Internet). (2021). Available from:
https://www.psychguides.com/behavioral-disorders/video-game-addiction
88. Triberti, Stefano; Milani, Luca; Villani, Daniela; Grumi, Serena; Peracchia, Sara; Curcio, Giuseppe; Riva, Giuseppe.
(2018). What matters is when you play: Investigating the relationship between online video games addiction and
time spent playing over specific day phases. Addictive Behaviors Reports. 10-15.
89. Douglas A Gentile; Paul J Lynch; Jennifer Ruh Linder; David A Walsh.(2004). The effects of violent video game
habits on adolescent hostility, aggressive behaviors, and school performance. 27(1): 0–22.
90. André, F., Broman, N., Håkansson, A., & Claesdotter-Knutsson, E.. (2020). Gaming addiction, problematic gaming
and engaged gaming – Prevalence and associated characteristics. Addictive Behaviors Reports. 12: 100324.

CITATION OF THIS ARTICLE
B Saran, M Patil, N Verma, A.K. Seth. Internet Gaming Addiction in Medical Students, Cross-Sectional Study . Bull.
Env.Pharmacol. Life Sci., Spl Issue [2]: 2022: 36-45
BEPLS Spl Issue [2] 2022

45 | P a g e

©2022 AELS, INDIA

