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Abstract

Background. Nowadays, the youth are more engaging with their more advanced smartphones
having high-quality graphics and gaming features. However, existing literature depicts that
adolescents suffer from several forms of psychological problems including mental health,
depression, loneliness, insomnia and low self-control due to mobile game addiction.
Therefore, this study aims to find the prevalence and motivating factors for mobile game
addiction among university students of Bangladesh.

Methods. A cross-sectional survey was carried out to collect the required information from
1125 students of three universities in Bangladesh. Descriptive statistics, 3> test and ordinal
regression model are employed to meet the objective of this study.

Results. The findings reveal that male students are more likely to show addictive behaviours
than their counterparts in the context of mobile game addiction. The results depict that lone-
liness, duration of using smartphones and playing mobile games, and source of entertainment
are the main cause of mobile addiction. Also, more than half of the respondents (54.3%) are
severely addicted to mobile games who were influenced by friends and YouTube gamers to
play games. Moreover, students are suffering from several physical problems such as headaches,
eye discomfort, blurry vision and ear discomfort.

Conclusion. Considering the findings of this paper, the authors suggest that the authorities
should consider this immediately and arrange a positive entertainment environment to prevent
students from mobile games. Furthermore, it is necessary to encourage students to participate
in sports or other extracurricular activities that may be helpful to lessen mobile game addiction
among students in Bangladesh.

Introduction

The current era is technology-dependent and over the last decades, technology has improved
tremendously. Almost every sector is trying to absorb the recent technology for completing
their tasks smoothly as well as accurately within a minimum time in every corner of the
world. Youth are now much more engaged with their more sophisticated smartphones,
which have high-quality graphics and gaming features. Among the broad range of activities,
gaming is one of the activities using modern generation smartphones in addition to phone
calls and texting. Recently, more developed and advanced smartphones offer high-quality
graphics and gaming features to users which attract them to play more time. Most of the
games can be downloaded for free which is known as ‘freemium games’ but need to pay
for extra features (Su et al., 2016). A study pointed out that new generation mobile games
are more challenging and players choose to play challenging games (Balakrishnan and
Griffiths, 2019). In recent years, Massively Multiuser Online Role-Playing Games
(MMORPG) have been the most popular and challenging games (Achterbosch et al., 2008;
Scott and Porter-Armstrong, 2013; Sourmelis et al., 2017; Raith et al., 2021). Previous studies
illustrated that MMORPGs are more addictive to men than women due to their interactive,
collaborative and competitive nature (Liu and Peng, 2009; Barnett and Coulson, 2010;
Laconi et al., 2017).

According to Donati et al. (2015) game genres play a vital role as a risk factor for game
addiction (Donati et al., 2015). Mobile game addiction is a part of Internet gaming disorder
(Laconi et al., 2017). Researchers from all over the world have performed studies to determine
the motivations for this addiction. Sherry et al. (2006) investigated that 68% of adolescents
play mobile games as their weekly entertainment (Sherry et al., 2006). Most of the researchers
mentioned two major factors of addiction — Escapism and Advancement. Some young people
are too shy or scanty on social communication and low self-esteem that game playing or the
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virtual world becomes a substitute for real-life interaction (Lo
et al, 2005; Wan and Chiou, 2006; Yee, 2006b; Hussauin and
Griffiths, 2009). Moreover, they play video game to avoid, forget,
or escape from real-life stress and problem (Yee, 2006a). Another
key motive is the need for advancement that is trying to become
more powerful, advance, achieve a lot, win and challenge others
(Wan and Chiou, 2006; Yee, 2006b, 2006a). In the last few
years, negative consequences due to mobile game addiction are
rapidly studied and warned by the researchers. Researchers
pointed out that adolescents suffer from poorer mental health,
cognitive functioning, social anxiety, depression, loneliness, stress,
lack of sleep, personality disorder and low self-control due to
mobile game addiction (Ferguson et al, 2011; Gentile et al,
2011; Cheever et al., 2014; Jeong et al., 2016). Studies also show
that people become less interactive with their family, friends, soci-
ety and also get detached from their studies and other physical
activities because of mobile game addiction (Stockdale and
Coyne, 2018). Though there are enough negative consequences,
Samaha and Hawi (2016) found that there is no relationship
between mobile game addiction and academic performance
(Samaha and Hawi, 2016). Fabito et al. (2018) also studied that
mobile game addiction among tertiary students does not have any
relationship with their academic performance (Fabito et al., 2018).

Very few studies were conducted about mobile game addiction
among children and adolescents but there is no study conducted
before about this type of addiction among university students in
Bangladesh. Though a study investigated parent-child relation-
ship and parenting as a causal factor for digital game addiction
among children aged 5-18 years old in the north-western part
of Bangladesh (Keya et al., 2020), there is still a lack of informa-
tion about the motivations of addiction, addictive behaviour and
its negative impacts among university students in Bangladesh.
Aiming to address the lack, the objective of this study is to deter-
mine the relationship between mobile game addiction and aca-
demic performances among tertiary students in Bangladesh.
This study also finds the motivating factors for mobile game
addiction, addictive behaviours and its negative consequences
among university student perspectives of Bangladesh.

This paper is organized as follows: Methods section contains
participants, design and data collection procedure, and statistical
techniques used in this study. The Results and Discussion sections
describe and compare findings with relative other findings.

Methods
Participants

This explorative study consisted of 1125 students from three
universities in Bangladesh namely Jahangirnagar University
(n=346), University of Asia Pacific (n =418) and North South
University (n =361). Initially, a total of 1169 responses were col-
lected, among them 44 responses were incomplete and they are
excluded from the final data set. The final sample consisted of
1125 responses, and among them, 69.1% (n=777) and 30.9%
(n=348) of the respondents were male and female, respectively.
Age of the respondents ranging from 18 to 28 years (mean:
22.44 years, standard deviation: 1.91 years).

Design and procedure

The online survey was conducted among 1125 respondents from
the selected three universities in Bangladesh. In this current
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pandemic situation, it is not feasible to do a face-to-face survey
and that is why the data are collected online via the link of the
designed google form. Prior to participating in this survey, the
authors inform the respondents about the purpose of this study
and ensure that the information they provide would be kept con-
fidential and oral consent is taken. Respondents who gave consent
to participate in this survey were then sent a link to the question-
naire and accompanying instructions to complete it. Despite the
fact that this research is not related to human trials, it was carried
out in accordance with the Declaration of Helsinki ethical stand-
ard. The survey was conducted over a 1-month period from 23
October 2020 to 27 November 2020.

The online survey questionnaire was partitioned into two sec-
tions: (a) socio-demographic and (b) Lemmens’ game addiction
scale (Lemmens et al., 2009). The socio-demographic part includes
sex, age, university name, social relationship, physical sports
involvement, resource availability and time spent on playing.
To evaluate the addiction level, Lemmens et al. (2009) developed
and validated the game addiction scale. This game addiction
scale consisted of 21 questionnaires that constitute seven criteria
and three items of questions were provided for each criterion.
All questions were answered using a five-point Likert scale (1-5)
that is: (i) Never, (ii) Rarely, (iii) Sometimes, (iv) Often, (v) Very
often. Descriptions of these seven criteria are given in Table 1.

Statistical methods

Quantitative research approach was applied in this explorative
study. The cross-tabulation was carried out for descriptive analysis
along with the x> test and Goodman and Kruskal's y (G)
(Goodman and Kruskal, 1954), for making comparisons among
variables and ascertain the significant relationship between the
considered variables and the level of mobile game addiction.
Cronbach’s a has been reported to check the internal consistency
of the variables in this study. Here, the reliability of the data was
checked using Cronbach’s o developed by Lee Cronbach in 1951
(Cronbach, 1951) which lies between 0 and 1 and the value close
to 1 provides more reliability (Nunnally and Bernstein, 1994).
The acceptable value of Cronbach’s a is 0.70 (Nunnally, 1978;
Zikmund, 1999). The Cronbach’s o can be defined as
a = (K¢/(v + (k— 1)¢)), where K is the number of components
(K items), ¥ is the average variance of each component (item)
and ¢ is the average of all covariances between the components
across the current sample of persons, that is, without including
the variances of each component. Finally, as the outcome variable
is classified according to their order of magnitude, ordinal logistic
regression (OLR) analysis has been conducted to examine the
influences of targeted variable on mobile game addiction. Let Y
be an ordinal outcome with jcategories. Then P(Y <) is the cumu-
lative probability of Yless than or equal to a specific category j=1,
2, ...,J— 1. The odds of being less than or equal to a particular cat-
egory can be defined as, P(Y <j)/P(Y>j) forj=1,2,...,]— 1 since
P(Y>]) =0 and dividing by zero is undefined. The log odds is also
known as the logit, so that log (P(Y <j)/P(Y > j)) = logit(P(Y <j).
The general form of the OLR model can be written as,

logit(P(Y <)) = 6; — [B1Xi1 + BoXio + -+ + B, Xip]
where, logit() is the link function, 6; is the threshold for the jth

category, p is the number of regression coefficients, X;;, Xy, ..., Xjp
are the values of the predictors for the ith case and §;, B, ..., B,
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Table 1. Seven criteria for the scale of mobile game addiction

Criteria name Descriptions

1. Salience Playing mobile games becoming most important
and dominant on thoughts, affection and attitude

2. Tolerance Play mobile games for satisfaction

3. Mood Game is used as transforming mechanism of bad

modification mood to good mood

4. Relapse While reducing playtime, tendency to restore
earlier excessive playing pattern

5. Withdrawal Psychological discomfort or unpleasant when
playtime is decreased or discontinued

6. Conflict Interpersonal conflict due to excessive gaming or
playtime

7. Problems Problems in workplace, schools or social place due

to excessive gaming

are regression coefficients (McCullagh and Nelder, 1989; Harrell,
2015).

In OLR, several link functions, i.e. cauchit, complementary
log- log, logit, negative log- log and probit were used in several
research (Liao, 1994; Javali and Pandit, 2010; Agresti, 2013;
Ferndndez-Navarro, 2017; Smith et al., 2019; Singh et al., 2020).
Among these link functions, negative log-log (—log (—log
(»)) has been used in this study since lower categories are
more probable to building up model. For better understanding
and interpretations, odds ratio has also been calculated. All the
analyses were performed using SPSS 25.

Results

Reliability analysis was conducted to check the internal consistency
of the variables. The value of Cronbach’s « is 0.852 for all variables
considered in this study and 0.921 for the 21-item game addiction
scale indicates excellent internal consistency. The cross-tabulation
was carried out for descriptive analysis and ascertains the significant
relationship between the considered variables and the level of
mobile game addiction and the results are presented in Table 2.
The significance of the association is tested using the x* test and
Goodman and Kruskal’s y. The level of mobile game addiction is
evaluated using the guidelines of Lemmens’ GAS-21 questionnaires
(Lemmens et al, 2009) and categorized as mild, moderate and
severe. Gender has a significant relationship with the level of mobile
game addiction ( p value < 0.001). Results reveal that among all the
participants of this study, the highest percentage (56.4%) of males
are moderately addicted to mobile games and 15.4% of male
students are severely addicted. Female students have a lower level
of mobile game addiction compared to their counterparts in mod-
erate and severe levels; however, the female students have more mild
level addiction than male students. It is observed that the age of the
respondent is significantly associated with mobile game addiction
(p value < 0.001). Results indicate an increasing addiction level of
mobile game addiction with increasing the age of university stu-
dents. Surprisingly, it is found that students whose age is 25 years
or more are at higher risk, i.e. more than half of the respondents
(51.9%) of students whose age is 25 years or more expose to severe
addiction to mobile games. More than 40% of students whose age is
less than 22 years have mild (41.6%) and moderate (44.7%) levels of
mobile game addiction whereas only 13.7% of students are severely
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addicted to a mobile game. Most of the students (61.9%) whose age
is between 22 and 25 years are exposed to a moderate level of addic-
tion to mobile games but 29.8% and 8.3% of students are mildly and
severely addicted, respectively, to mobile games (Table 2).

The result depicts that students who started to use a smart-
phone at a very early age have been exposed to higher addiction
significantly (p value <0.001). About one-third of the respon-
dents have moderate and 16.7% of students have a severe level
of addiction to mobile games who started to use smartphones
at the age of 8 to 12 years, whereas only 15.5% and 11.2% of stu-
dents are severely addicted to mobile games who started to using
smartphone at the age of 13 to 17 years and 18+ years respect-
ively. Moreover, 16.8% of students who are severely addicted to
mobile games are not involved in any indoor or outdoor games
which is slightly higher than those (12.6%) who involve in any
kind of indoor or outdoor games (p value<0.001). Findings
also suggest that more than half of the respondents (54.3%) are
severely addicted to mobile games who are influenced by their
friends and various YouTube gamers who suggest playing mobile
games. Also, 68.9% of students who are not influenced by anyone
to play the games are in a safe zone because they have a mild level
of addiction to playing mobile games ( p value < 0.001). The mod-
erate level of addiction is double for those who play mobile games
as the main source of entertainment than their counterparts. The
prevalence of severely addicted is also slightly higher among the
students who play mobile games as the main source of entertain-
ment than those who do not play mobile games as the main
source of entertainment (15.4% v. 11.5%). Duration of playing a
mobile game is highly significantly associated with mobile game
addiction (p value <0.001). Only 8% of students are exposed to
severe addiction levels when they play the mobile game for less
than 2 h a day. Approximately, one out of five students is exposed
to severe addiction levels when they play mobile games for 2-4 h
daily. It is alarming that the prevalence of severely addicted to
mobile games is very high (58.9%) among the students who
play mobile games for more than 4h a day. The result also
shows that 32% of students are severely addicted to mobile
games who choose to play a mobile game both day and night,
whereas only 5.2% of students are severely addicted who choose
to play at day time only and 10.9% of students are severely
addicted who choose to play at night time only (p value<
0.001). Students report that they are facing some health problems
such as blurry vision, eye discomfort, headache and so on and the
findings depict that different health problems faced by the parti-
cipants are significantly associated with the level of mobile game
addiction (p value <0.001). Among students who suffer from
both headache and ear discomfort, 48.6% and 32% of students
are moderately and severely addicted to mobile games, respectively.
Furthermore, among the students who suffer from blurry vision,
headache and eye discomfort, 42.5% and 27.6% of students are
moderately and severely addicted to mobile games, respectively
(Table 2).

Results indicate that 13.9, 15 and 13.4% of participants who
are currently studying at Jahangirnagar, North South and Asia
Pacific University, respectively, are severely addicted to mobile
games. Findings reveal that more than 20% of students from
North South University have a mild level of mobile game addic-
tion while the prevalence of mild level addiction is almost double
among the students of the other two universities. A slightly higher
addiction at moderate and severe levels is observed among the
students of North South University compared to the students of
the other two universities considered in this study (Fig. 1).
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Table 2. Per cent distribution of the label of mobile game addiction by selected characteristics

Level of mobile game addiction (%)

Characteristics Mild Moderate Severe p value of the y? p value of Goodman and Kruskal’s y
Sex
Male 28.2 56.4 15.4 <0.001 <0.001
Female 49.1 39.9 11.0
Age (years)
<22 41.6 44.7 13.7 <0.001 <0.001
22-25 29.8 61.9 8.3
25+ 17.3 30.9 51.9
University
Jahangirnagar University 42.8 43.4 13.9 <0.001 <0.001
North South University 23 62 15
University of Asia Pacific 38 48.6 13.4

Way of getting smartphone

From family 36.6 51.2 12.2 0.002 0.001

Self-income 28.3 51.6 20.2

Smartphone use starting age

8-12 years 83 75 16.7 <0.001 <0.001
13-17 years 29 55.5 153
18 and more 46.6 42.2 11.2

Whether involved in indoor/outdoor games or not

Yes 26.8 60.7 12,6 <0.001 <0.001

No 49.4 33.8 16.8

Influenced by

Friends 289 56.2 14.9 <0.001 <0.001
Family members 31.3 68.8 0.0
Yourself 322 56.6 11.2
Friend and yourself 17.2 73.9 8.9
Friend, yourself and YouTube gamers 10.4 56.3 333
Friend and YouTube gamers 6.5 39.1 54.3
None 68.9 251 6.0
Yourself and YouTube gamers 24.1 58.6 17.2

Main source of entertainment

Yes 233 61.3 154 <0.001 <0.001

No 55.9 32.7 11.5

Duration of play mobile games

<2h 415 50.5 8.0 <0.001 <0.001
2-4h 15.2 60.7 24.1
4 h and more 5.5 35.6 58.9

Time of playing mobile game

Day time 49.0 45.8 52 <0.001 <0.001
Night time 343 54.8 10.9
Both day and night time 18 50 32

(Continued)
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Table 2. (Continued.)

Level of mobile game addiction (%)

2

Characteristics Mild Moderate Severe p value of the y’ p value of Goodman and Kruskal’s y
Health problem

Blurry vision 25 50 25 <0.001 <0.001

Blurry vision and eye discomfort 11.7 76.7 11.7

Blurry vision, headache and eye discomfort 29.9 42.5 27.6

Eye discomfort 31.3 61.4 7.3

Headache 40.0 48.5 115

Headache and ear discomfort 194 48.6 32.0

None 50.3 44.9 4.8

# Jahangirnagar University & North South University # University of Asia Pacific

% of students
—_— bk W s o O
o o o o o o

=]

Mild Moderate

Level of mobile game addiction

Ordinal logistic regression

For the logistic regression model, we do not have the option of
checking multicollinearity in SPSS. However, we fit multiple
linear regression prior to performing OLR for checking the multi-
collinearity considering variance inflation factor (VIF). The value
of VIF<2.5 for the set of independent variables ensures the
absence of multicollinearity. Moreover, a study pointed out that
multicollinearity is no more a problem to fit the logistic regression
model (Senaviratna and Cooray, 2019). The results of the OLR
model are presented in Table 3. The target variable for this analysis
is the levels of mobile game addiction (mild, moderate and severe).
The result reveals that male students have an approximately
1.3 times (OR 1.29) higher chance of being severely addicted to
mobile games compared with female students. The students of
Jahangirnagar University and North South University have 1.2
and 1.4 times, respectively, more likelihood of being severely
addicted to mobile games compared with the students of the
University of Asia Pacific. The result also reveals that loneliness
is significantly associated with mobile game addiction among
university students. Students are exposed to lower addiction levels
when they have companionship most of the time compared to
those who are agreed with feeling isolated. An increasing odds
associated with the levels of the response of playing the mobile
game when feeling isolated indicates that the more they feel iso-
lated, the chance of being severely addicted increases. This study
found that students who do not want to be a master player and

https://doi.org/10.1017/gmh.2021.34 Published online by Cambridge University Press

Severe

Fig. 1. Level of mobile game addiction among students by
university.

just played for self-enjoyment are exposed to lower addiction levels.
Wish to become the master of the game does not have a significant
relationship with mobile game addiction. Finding also reveals
that to be entertained by mobile games is significantly associated
with mobile game addiction. Those who have chosen mobile
games as the main source of entertainment have about 1.3 times
higher chance of being severely addicted compared to those who
have not chosen mobile games as the main source of their
entertainment.

Moreover, the duration of playing a mobile game is considered
an important factor of mobile game addiction levels. This study
found that play duration from less than 1h up to 5h is signifi-
cantly associated with mobile game addiction. Students who
play mobile games in this time range expose to a lower level of
addiction. Addiction level increases as the duration of playing
mobile games increases. Findings also reveal that those who
choose to play mobile games between 12:00 and 0:00h have
been exposed to addiction. It is found that only two time slots
of playing mobile games (12:00 to 18:00 h and 18:00 to 0:00 h)
in a day are significantly associated with mobile games addiction.
Moreover, results depict that students who strongly disagree with
the statement that playing excessive mobile games has a negative
impact on academic performance have a lower chance of addic-
tion compared with the students who strongly agree that exces-
sively playing mobile games has an adverse impact on academic
performance. The findings reveal that there is no significant
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95% Cl of coefficient

Odds Lower Upper
Variable Level Coefficient ratio p value bound bound
Addiction Mild —3.791' = 0.0001 —5.295 —2.288
Moderate -1.673 - 0.028 —3.163 —0.183
Age 0.055 1.057 0.027 0.006 0.103
Smartphone use starting age -0.071 0.932 0.000 —0.111 —0.031
Sex Male 0.255 1.290 0.008 0.068 0.443
Female (Ref.) - - - - -
University Jahangirnagar University 0.218 1.244 0.030 0.021 0.416
North South University 0.337 1.401 0.007 0.094 0.581
University of Asia Pacific - - - - -
(Ref.)
Way of getting smartphone From family -0.131 0.877 0.196 —0.331 0.068
Self-income (Ref.) - - - - -
Playing mobile game is more comfortable than Strongly disagree —0.195 0.823 0.571 —0.870 0.480
hang out with friends .
Disagree —0.080 0.923 0.811 —0.737 0.577
Neither agree nor disagree 0.191 1.210 0.580 —0.485 0.866
Agree 0.130 1.139 0.711 —0.555 0.815
Strongly agree (Ref.) - - - - -
Feeling more comfortable in a virtual game Strongly disagree 0.092 1.096 0.752 —0.477 0.660
environment than in outdoor game/social R
relationship Disagree —0.210 0.811 0.456 —0.761 0.342
Neither agree nor disagree —-0.172 0.842 0.559 —0.751 0.406
Agree —-0.162 0.850 0.580 —0.736 0.412
Strongly agree (Ref.) - - - - -
Play mobile games when feeling isolated Strongly disagree —0.938 0.391 <0.001 —1.430 —0.446
Disagree —0.856 0.425 <0.001 —1.238 —0.475
Neither agree nor disagree —0.540 0.583 0.003 —0.900 —0.179
Agree —0.491 0.612 0.003 —0.818 —0.163
Strongly agree (Ref.) - - - - -
Playing mobile games to cope with the new Strongly disagree —0.454 0.635 0.144 —1.062 0.154
game/updated version of game R
Disagree —0.118 0.889 0.676 —0.671 0.436
Neither agree nor disagree —0.455 0.635 0.101 —0.998 0.089
Agree —0.289 0.749 0.284 —0.818 0.239
Strongly agree (Ref.) - - - - -
Playing mobile games for a long time to Strongly disagree —0.900 0.407 0.002 —1.463 —0.338
become a master of game K
Disagree —0.542 0.582 0.038 —1.055 —0.029
Neither agree nor disagree —0.067 0.935 0.804 —0.593 0.460
Agree 0.133 1.142 0.610 —0.379 0.645
Strongly agree (Ref.) - - - - -
Playing mobile games for the main reason of Yes 0.246 1.279 0.007 0.068 0.425
entertainment
No (Ref.) - - - - -
Duration of playing mobile games <lh —1.448 0.235 <0.001 —1.997 —0.898
1-2h —1.039 0.354 <0.001 —1.587 —0.491
(Continued)
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Table 3. (Continued.)

95% Cl of coefficient

0Odds Lower Upper
Variable Level Coefficient ratio p value bound bound
3-4h —1.065 0.345 <0.001 —1.635 —0.494
4-5h —0.723 0.485 0.020 —1.334 -0.112
5-6h —0.188 0.829 0.651 —1.003 0.627
6-8h (Ref.) - = = - -
Playtime 6:00-12:00 h —0.054 0.947 0.771 —0.416 0.309
12:00—18:00 h —0.423 0.655 0.002 —0.692 —0.153
18:00-0:00 h —0.312 0.732 0.008 —0.542 —0.083
0:00-6:00 h —0.206 0.812 0.127 —0.471 0.059
12:00-18:00 and 0:00-6:00 h = = = = =
(Ref.)
Negative impact on academic performance Strongly disagree —0.962 0.382 <0.001 —1.343 —0.581
due to playing excessive mobile game Disagree —-0.774 0.461 <0.001 -1.116 —0.432
Neither agree nor disagree —0.454 0.635 0.010 —0.800 —0.108
Agree —0.079 0.924 0.652 —0.422 0.264
Strongly agree (Ref.) - - - - -
Model fitting information
Cox and Snell R 0.68
Omnibus Tests of Model Coefficients 516.38***
Cohen’s x 0.43***
Sensitivity 72.16
Specificity 65.99
Test of parallel lines
% 127.50***

Ref., reference category; Cl, confidence interval; *p <0.05, **p <0.01, ***p <0.001.

relationship between addiction or playing excessive mobile games
and academic performances among university students (Table 3).

It is expected that students who expose addictive behaviours
may feel more comfortable with playing mobile games or the vir-
tual environment most of the time than hang out with friends or
social relationships. However, this study found no significant rela-
tionship between addiction and feel comfortable in playing mobile
games or comfortable in the virtual environment than time passing
with friends and social relationships. We also expected that active
gamers always have a tendency to play new games that lead to their
addiction. But results show that there is no significant relationship
between addiction and intention to play new games. In this study,
the way of getting or source of the smartphone, that is, how a stu-
dent gets his first smartphone and there are two possible answers
considered such as ‘from family’ or ‘self-income’. In most cases,
those who are given a smartphone from the family usually get it
atan early age. So they have been familiar with playing these mobile
games very earlier and gradually develop their addiction. We expect
a significant relationship between addiction and get a smartphone
from family compared to self-income. However, the findings of this
study reveal that there is no significant relationship between addic-
tion and the source of getting a smartphone. The value of the 3> test
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for testing the parallel lines, i.e. the location parameters (slope coef-
ficients) are the same across response categories, is rejected
(X2: 127.5, p value <0.001). Moreover, the results of Omnibus
Tests of Model Coefficients and Cox and Snell R* indicate that
the fitted model is good. The value of Cohen’s x statistic for our
data set is 0.43 which depicts that the fitted model has a ‘moderate’
discriminative power. Furthermore, the sensitivity and specificity
are 72.16% and 65.99%, respectively (Table 3).

The ordering of the significant factors in terms of their weights
to predict the outcome was made possible by ranking the rela-
tively important scores. The importance score was produced to
assist us in identifying the key predictor variables that are most
likely to influence the outcome. The findings reveal that the
duration of playing a mobile game is the most significant pre-
dictor, followed by playtime, loneliness, smartphone use starting
age, consider as a main source of entertainment, age, sex and
name of the university (Fig. 2).

Discussion

The aim of this paper was to find out the prevalence of mobile
game addiction among university students in Bangladesh.
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Selected significant predictors

Fig. 2. Selected significant predictors responsible for influencing
mobile game addiction among students.

Attempts have been made to investigate the motivating factors for
this addiction and inquired about its adverse consequences. Our
result showed that male students are more likely to show addictive
behaviours than female students in the context of mobile game
addiction. This study has confirmed a correlation between an
increasing mobile game addiction with increasing age among
university students. Surprisingly, among the Bangladeshi students,
those who are nearing the end of their academic studies session are
more addicted than those who are just admitted into the university.
Our findings have revealed an interesting link between mobile
game addiction and smartphone usage age. Students who have
been using a smartphone for at least 10 years or more time have
developed higher addiction. If this duration increases, a person
gradually develops his/her addiction. Students who are very
familiar with smartphones at a very early age are exposed to higher
addiction than those who had started using a smartphone when
they were adults. This finding indicates smartphone usage age as
one of the motivating factors for developing mobile addiction.
We found strong evidence that loneliness is also the causal factor
that can drive one to addiction. Loneliness can cause several
negative consequences in human lives. Starting from different
types of addiction (mobile game addiction is one of them), it is
also responsible for deadly acts such as attempts to suicide
(Stravynski and Boyer, 2001; Chang et al, 2019; Abi-Jaoude
et al, 2020). We should be aware now to be saved from the
curse of loneliness. Not only students, everyone should help to
bring out their family members, friends and classmates from lone-
liness. When students are detached from their friends, family and
social interaction, they are exposed to higher addiction to mobile
games. These findings supported by other studies where the
researchers found that people get less interactive with their family,
friends, society and also detached from their studies and other
physical activities are one of the main reasons for mobile game
addiction (Wang and Zhu, 2011; Stockdale and Coyne, 2018).
This study result measures different addiction levels for both
types of students who are involved in any indoor or outdoor
games and who are not. There is clear evidence that students
who are not involved in any indoor or outdoor games are highly
addicted to mobile games than others. This study states this
involvement as one of the major motivating factors for mobile
game addiction. Entertainment is another factor that gradually
develops an addiction. Results found that 65.2% of university
students (male=72.7% and female = 48.3%) of Bangladesh play
mobile games as their main source of entertainment. Results
also indicate that students have a higher chance of being severely
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addicted to mobile games who play it as the main source of
their entertainment. These findings are similar to the findings
of Sherry et al. (2006) who found that 68% of adolescents play
mobile games as their weekly entertainment (Sherry et al,
2006). Result confirms that being influenced by others is another
major motivating factor that has a strong relationship with severe
addiction levels. Shocking findings are that more than half of the
respondents (54.3%) are severely addicted to mobile games who
were influenced by friends and YouTube gamers to play. But at
the same time, results also showed that students who are not
influenced by others are in the safe zone. The need for advance-
ment does not have a significant effect on mobile game addiction
among university students in Bangladesh. Results depict that stu-
dents are not intended to play to become a master of the game or
achieve a lot, they just do it for self-entertainment. Though there
are several studies that argue the need for advancement plays a
vital role as a motivating factor for developing mobile game
addiction (Wan and Chiou, 2006; Yee, 20064, 2006b), our study
findings do not support that at all. Our result provided strong
evidence that play duration is another key factor for developing
mobile game addiction. The longer time they play in a day, the
higher addiction they are exposed to. The results also reveal
that one out of five students who choose to play mobile games
between 2 and 4h in a day are exposed to severe addiction.
More shocking findings are that almost six students out of 10
(58.9%) are severely addicted to playing more than 4h a day.
The results mentioned a specific time interval (12:00 to 0:00 h)
in a day when most of the gamers choose to play and mobile
game addiction is significantly associated with this time interval.

The results show that playing mobile games most of the time
(both day and night) between this time interval indicates a very
higher risk of being severely addicted to the mobile game. One
of the major objectives of this study was to determine the relation-
ship between mobile game addiction and academic performance.
Our results provided strong evidence that there is no relationship
between mobile game addiction and academic performance. This
is the first study that revealed that mobile game addiction does
not have an inverse impact on academic performances among
university students in Bangladesh. Our results are strongly sup-
ported by the findings of Fabito et al. (2018) who studied in earl-
ier research that mobile game addiction among tertiary students
does not have any relationship with their academic performance
(Fabito et al., 2018). In another study, Samaha and Hawi (2016)
also found that there is no relationship between mobile game
addiction and academic performance which also generalizes our
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findings (Samaha and Hawi, 2016). The results of this study
revealed some major health problems which are associated with
severe addiction level. Moreover, 32% of severely addicted stu-
dents suffer from headaches and ear discomfort. Also, 27.6% of
severely addicted students suffer from blurry vision and eye dis-
comfort along with headaches. Researchers argue that addicted
gamers substitute their real-life interaction or social relationship
with the virtual environment (Lo et al., 2005; Wan and Chiou,
2006; Hussauin and Griffiths, 2009). But this study did not find
enough evidence to establish this opinion. Also, this study did
not find enough evidence to establish eagerness to play a new
game is a causal factor for developing addiction levels. It has
been confirmed that the source of a smartphone is not associated
with mobile game addiction.

Limitations and future research

Though  the  current study  contributes to  the
literature providing many insights information and the present
situation of Bangladeshi university students in the context of
mobile game addiction, it is not far beyond the limitations. This
study considers three university students only. If we could include
more universities in our study sample, the result would be more
accurate. This study was conducted through an online survey;
as a result, participants could skip few questions. To gather
much information via face-to-face survey or interview method
will be more efficient. Since GAS-21 is only an addiction measure-
ment scale, this study does not provide a psychological condition
of gamers. To evaluate the post psychometric condition of addict-
ive gamers, a future study should be carried out using psycho-
logical tests along with a game addiction test. Moreover, this
study does not consider effect size for making a comparison
between groups. In the future study, the researcher may use snow-
ball sampling to acquire active gamers or addictive gamers as a
sample so more insights into addictive behaviour could be
revealed and focussed on the effect size to compare the groups.
Also, we will try to conduct a study considering DASS-21,
SHAI, AIS scales and find the linkage among them. This study
encourages researchers to study the prevalence rate of mobile
game addiction among school and college students in Bangladesh.

Conclusion

The current study clearly enunciates some major motivating fac-
tors for mobile game addiction and relationships among university
students in Bangladesh. Firstly, this study confirms that loneliness
encourages addiction to mobile games. Secondly, this study
revealed that about 65% of students chose to play mobile games
as their medium of entertainment. Regrettably, the medium of
entertainment should not be limited to playing mobile games
where there are many negative consequences. Authorities should
take this into consideration immediately and arrange a positive
entertainment environment and make the students interested in
it. Thirdly, not engaging in any physical indoor or outdoor
games encourages one to develop an addiction. Engagement in
sports or other extracurricular activities may reduce loneliness
and thus reduces addiction. Each university has several extra-
curricular clubs; there are vast opportunities to involve themselves
in various activities. Just need to give them a little more extra
encouragement to participate. Fourthly, mobile game addiction
increases with age. Physical impacts such as headache, eye discom-
fort, blurry vision and ear discomfort are major findings of this
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study. Responsible authorities should immediately take into
account these forms of addiction and take the necessary step to
get rid of this addiction.

Acknowledgements. The authors are grateful to all the participants who
voluntarily offered their time, conscientiously provided honest along with
thoughtful responses, and the personnel who supported the data collection
of this study. We would like to sincerely thank the three anonymous reviewers,
the Editor, Academic Editor for checking the manuscript carefully and provide
insightful comments that enhance the quality as well as readability of the
manuscript.

Author contributions. MAS, MSRR, AAH and MMH initiated and concep-
tualized the idea. MAS and MMH designed the study. MAS, MSSR and AAH
performed data collection. MAS and MMH are involved in analysing the data.
MAS, MSRR, AAH and MMH wrote the draft of the manuscript. MMH crit-
ically revised the manuscript for important intellectual content and supervised
the whole study. MAS and MMH revised the manuscript based on the
reviewer’s comments. The final version is approved by all authors.

Financial support. This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-profit sectors.

Conflict of interest. None.

Ethical standards. This study is considered a primary data set and the
participants were given no economic motivation, and anonymity was main-
tained to make sure data confidentiality and reliability. It was also notified
that at any time, participants could withdraw from the survey without giving
any justification. The participants also provide their consent for publishing the
analysed results of this survey without their identifiable information.

References

Abi-Jaoude E, Naylor KT and Pignatiello A (2020) Smartphones, social
media use and youth mental health. CMAJ: Canadian Medical
Association Journal 192, E136-E141.

Achterbosch L, Pierce R and Simmons G (2008) Massively multiplayer online
role-playing games. Computers in Entertainment (CIE) 5, 9.

Agresti A (2013) Categorical Data Analysis, 3rd Edn. Hoboken, NJ: John
Wiley & Sons, Inc. Available at https://www.wiley.com/en-gb/Categorical+
Data+Analysis%2C+3rd+Edition-p-9780470463635.

Balakrishnan J and Griffiths MD (2019) Perceived addictiveness of smart-
phone games: a content analysis of game reviews by players. International
Journal of Mental Health and Addiction Volume 17, 922-934.

Barnett J and Coulson M (2010) Virtually real: a psychological perspective
on massively multiplayer online games. Review of General Psychology 14,
167-179.

Chang K-C, Lin C-Y, Chang C-C, Ting S-Y, Cheng C-M and Wang J-D
(2019) Psychological distress mediated the effects of self-stigma on quality
of life in opioid-dependent individuals: a cross-sectional study. PLoS ONE
14, €0211033.

Cheever NA, Rosen LD, Carrier LM and Chavez A (2014) Out of sight is not
out of mind: the impact of restricting wireless mobile device use on anxiety
levels among low, moderate and high users. Computers in Human Behavior
37, 290-297.

Cronbach LJ (1951) Coefficient alpha and the internal structure of tests.
Psychometrika 16, 297-334.

Donati MA, Chiesi F, Ammannato G and Primi C (2015) Versatility and
addiction in gaming: the number of video-game genres played is associated
with pathological gaming in male adolescents. Cyberpsychology, Behavior,
and Social Networking 18, 129-132.

Fabito BS, Rodriguez RL, Macato LGT, Diloy MA and Trillanes AO (2018)
Exploring mobile game addiction, cyberbullying, and its effects on aca-
demic performance among tertiary students in one university in the
Philippines. TENCON 2018 - 2018 IEEE Region 10 Conference October
1859-1864.


https://www.wiley.com/en-gb/Categorical+Data+Analysis%2C+3rd+Edition-p-9780470463635
https://www.wiley.com/en-gb/Categorical+Data+Analysis%2C+3rd+Edition-p-9780470463635
https://www.wiley.com/en-gb/Categorical+Data+Analysis%2C+3rd+Edition-p-9780470463635
https://doi.org/10.1017/gmh.2021.34

10

Ferguson CJ, Coulson M and Barnett J (2011) A meta-analysis of patho-
logical gaming prevalence and comorbidity with mental health, academic
and social problems. Journal of Psychiatric Research 45, 1573-1578.

Fernandez-Navarro F (2017) A generalized logistic link function for cumula-
tive link models in ordinal regression. Neural Processing Letters 46,
251-269.

Gentile DA, Choo H, Liau A, Sim T, Li D, Fung D and Khoo A (2011)
Pathological video game use among youths: a two-year longitudinal
study. Pediatrics 127, e319-329.

Goodman LA and Kruskal WH (1954) Measures of association for cross clas-
sifications. Journal of the American Statistical Association 49, 732-764.
Harrell FE (2015) Regression Modeling Strategies. Springer Series in Statistics.

Cham: Springer, Springer Nature Switzerland AG.

Hussauin Z and Griffiths MD (2009) The attitudes, feelings, and experiences
of online gamers: a qualitative analysis. Cyber Psychology ¢ Behavior 12,
747-753.

Javali SB and Pandit PV (2010) A comparison of ordinal regression models in
an analysis of factors associated with periodontal disease. Journal of Indian
Society of Periodontology 14, 155-159.

Jeong SH, Kim HJ, Yum JY and Hwang Y (2016) What type of content are
smartphone users addicted to? SNS vs. games. Computers in Human
Behavior 54, 10-17.

Keya FD, Nur MT and Pasa K (2020) Computers in human behavior reports
parenting and child’s (five years to eighteen years) digital game addiction: a
qualitative study in North-Western part of Bangladesh 2, 1-5.

Laconi S, Pirés S and Chabrol H (2017) Internet gaming disorder, motives,
game genres and psychopathology. Computers in Human Behavior 75,
652-659.

Lemmens JS, Valkenburg PM and Peter J (2009) Development and validation
of a game addiction scale for adolescents. Media Psychology 12, 77-95.
Liao TF (1994) Interpreting Probability Models Logit, Probit and Other
Generalized Linear Models, vol. 101. Sage. Available at https://us.sagepub.

com/en-us/nam/book/interpreting-probability-models#contents.

Liu M and Peng W (2009) Cognitive and psychological predictors of the nega-
tive outcomes associated with playing MMOGs (massively multiplayer
online games). Computers in Human Behavior 25, 1306-1311.

Lo SK, Wang CC and Fang W (2005) Physical interpersonal relationships and
social anxiety among online game players. Cyberpsychology and Behavior 8,
15-20.

McCullagh P and Nelder JA (1989) Generalized Linear Models, 2nd Edn. Boca
Raton, FL: CRC Press. Available at https:/books.google.com/books/about/
Generalized_Linear_Models_Second_Edition.html?id=h9kFH2_FfBkC.

Nunnally J (1978) Psychometric Theory, 2nd Edn. New York: McGraw-Hill.

Nunnally J and Bernstein I (1994) Psychometric Theory, 3rd Edn. New York:
McGraw-Hill Companies.

Raith L, Bignill J, Stavropoulos V, Millear P, Allen A, Stallman HM, Mason
J, De Regt T, Wood A and Kannis-Dymand L (2021) Massively multi-
player online games and well-being: a systematic literature review.
Frontiers in Psychology 12, 698799.

https://doi.org/10.1017/gmh.2021.34 Published online by Cambridge University Press

Md Abu Sayeed et al.

Samaha M and Hawi NS (2016) Relationships among smartphone addiction,
stress, academic performance, and satisfaction with life. Computers in
Human Behavior 57, 321-325.

Scott J and Porter-Armstrong AP (2013) Impact of multiplayer online role-
playing games upon the psychosocial well-being of adolescents and young
adults: reviewing the evidence. Psychiatry Journal 2013, 464685.

Senaviratna NAMR and Cooray TMJA (2019) Diagnosing multicollinearity
of logistic regression model. Asian Journal of Probability and Statistics 5,
1-9.

Sherry JL, Lucas K, Greenberg BS and Lachlan K (2006) Video game uses
and gratifications as predictors of use and game preference. In Vorderer
P and Bryant ] (eds), Playing Video Games - Motives, Responses, and
Consequences. Mahwah, NJ: Lawrence Erlbaum Associates Publishers,
pp. 213-224. Available at https:/psycnet.apa.org/record/2006-05034-015.

Singh V, Dwivedi SN and Deo SVS (2020) Ordinal logistic regression model
describing factors associated with extent of nodal involvement in oral can-
cer patients and its prospective validation. BMC Medical Research
Methodology 20, 95.

Smith TJ, Walker DA and Mckenna CM (2019) An exploration of link func-
tions used in ordinal regression. Journal of Modern Applied Statistical
Methods 18, eP2905.

Sourmelis T, Ioannou A and Zaphiris P (2017) Massively multiplayer online
role playing games (MMORPGs) and the 21st century skills: a comprehensive
research review from 2010 to 2016. Computers in Human Behavior 67,41-48.

Stockdale L and Coyne SM (2018) Video game addiction in emerging
adulthood: cross-sectional evidence of pathology in video game addicts as
compared to matched healthy controls. Journal of Affective Disorders 225,
265-272.

Stravynski A and Boyer R (2001) Loneliness in relation to suicide ideation
and parasuicide: a population-wide study. Suicide and Life-Threatening
Behavior 31, 32-40.

Su YS, Chiang WL, James Lee CT and Chang HC (2016) The effect of flow
experience on player loyalty in mobile game application. Computers in
Human Behavior 63, 240-248.

Wan C and Chiou W (2006) Psychological motives and online games addic-
tion: a test of flow theory and humanistic needs theory. Cyberpsychology ¢
Behavior 9, 317-324.

Wang L and Zhu S (2011) Online game addiction among university's
student. Available at https:/www.diva-portal.org/smash/get/diva2:602320/
FULLTEXTOL.pdf.

Yee N (2006a) Chapter 9 The Psychology of massively multi-user online role-
playing games: motivations, emotional investment, relationships and prob-
lematic usage. In: Schroeder R., Axelsson AS. (eds) Avatars at Work and
Play. Computer Supported Cooperative Work, vol 34, Dordrecht,
Switzerland: Springer. pp. 187-207.

Yee N (2006b) Motivations for play in online games. Cyberpsychology and
Behavior 9, 772-775.

Zikmund WG (1999) Essentials of Marketing Research. Boston, MA: Cengage
Learning, Inc.


https://us.sagepub.com/en-us/nam/book/interpreting-probability-models#contents
https://us.sagepub.com/en-us/nam/book/interpreting-probability-models#contents
https://us.sagepub.com/en-us/nam/book/interpreting-probability-models#contents
https://books.google.com/books/about/Generalized_Linear_Models_Second_Edition.html?id=h9kFH2_FfBkC
https://books.google.com/books/about/Generalized_Linear_Models_Second_Edition.html?id=h9kFH2_FfBkC
https://books.google.com/books/about/Generalized_Linear_Models_Second_Edition.html?id=h9kFH2_FfBkC
https://psycnet.apa.org/record/2006-05034-015
https://psycnet.apa.org/record/2006-05034-015
https://www.diva-portal.org/smash/get/diva2:602320/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:602320/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:602320/FULLTEXT01.pdf
https://doi.org/10.1017/gmh.2021.34

	Prevalence and underlying factors of mobile game addiction among university students in Bangladesh
	Introduction
	Methods
	Participants
	Design and procedure
	Statistical methods

	Results
	Ordinal logistic regression

	Discussion
	Limitations and future research
	Conclusion
	Acknowledgements
	References


