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ABSTRACT

Background: The coronavirus disease 2019 (COVID-19) originated in Wuhan City, China. As of May 4, 2020, 
COVID-19 had become a global pandemic, affecting millions worldwide. We aimed to assess the impact of 
the COVID-19 pandemic and quarantine on gaming behavior among children and adolescents in the Eastern 
Province of Saudi Arabia and its impact on child behavior, preference, and sleep and to assess parents’ super-
vision of the usage of electronic devices. 

Methodology: A cross-sectional study (web-based questionnaire) was carried out in the Eastern Province of 
Saudi Arabia. The survey included 747 participants who were Arabic speakers in the age range of 4-18 years. 
The present study excluded children below 4 years or above 18 years of age and non-Arabic speakers. The val-
idated Arabic version of the web-based questionnaire was distributed randomly among the Saudi population 
of Eastern Province. 

Results: The results showed a significant association between the quarantine period and the increasing dura-
tion of gaming activities among children and adolescents. With regard to video games’ effect on child behavior, 
20.4% became introverted and 14.5% became more aggressive after playing games. In addition, 282 partici-
pants were found to have sleeping disturbances, which is estimated to be 37.8% of the total sample. However, 
an increase in the duration of gaming activities may have an adverse effect on the children’s mental health.

Conclusion: This study showed an increase in playing duration, thus impacting the child’s behavior and sleep. 
Mental health professionals must provide advice on coping strategies for parents and educators to alleviate 
the pandemic-related stress in individuals. They must also pay attention to excessive gaming activity among 
at-risk individuals, such as children and teens, and its adverse effects, such as sleep disorders and psychological 
disturbance.
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Introduction

The coronavirus disease 2019 (COVID-19) originated 
in Wuhan City, China. On May 4, 2020, COVID-19 had 
become a global pandemic, affecting millions worldwide 
with no available vaccine [1]. Governments worldwide 
have adopted public safety protocols, such as quarantine, 
closure of workplaces and schools, and social distancing 
[2]. The fear of acquiring the infection, the idea of being 
quarantined, restrictions placed on movements, social 
isolation, and alarming information on the outbreak 
in the media could have an adverse impact on mental 

health during epidemics and pandemics [3], a similar 
condition to that which happened during the outbreak of 
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severe acute respiratory syndrome in 2003. People need 
ways to cope with anxiety and stress [4]. Gaming has 
been recognized as a coping mechanism against stress 
[5]. During March 2020, when strict lockdown measures 
were taken, phone game download volume reached a high 
record (increasing by 19%) in Europe and a 75% rise 
in gaming in the United States [6]. In addition to that, a 
recent Indian study emphasized that gaming behavior 
among college students increased during the lockdown 
period [7]. Social interactions became limited among 
children and adolescents during the COVID-19 pandemic. 
Without attending school and other activities, children and 
adolescents can become isolated while playing games. 
Parents may overlook excessive gaming in their children. 
Therefore, the gaming disorder risk may increase during 
this pandemic [6]. Gaming disorder (GD) – also termed 
“video game addiction” – has been recognized as a disorder 
characterized by persistent gaming and impaired control, 
typically 8-10 hours or more per day and at least 30 hours 
per week, leading to social and functional impairment 
[8,9]. In 2013, GD was included in the Diagnostic and 
Statistical Manual, Fifth Edition (DSM-5) research 
appendix for further study [10]. DSM-5 has clearly defined 
the symptom criteria for GD, requiring five or more of the 
following nine diagnostic criteria (preoccupation with 
gaming, withdrawal symptoms such as sadness\anxiety\
irritability, tolerance, unsuccessful attempts to quit gaming, 
loss of interest in previously enjoyed activities, continued 
use despite problems, deception of the family about the 
amount of time spent on gaming, use of gaming to escape a 
negative mood, and risk of loss friendships\education\jobs 
due to gaming) [11]. A previous study conducted in 2016 
emphasized a correlation between video game addiction 
and certain psychiatric disorders like anxiety, depression, 
and attention deficit hyperactivity disorder (ADHD) [12]. 
Similar research also noted that adolescents with both GD 
and ADHD showed greater impulsivity and much severe 
hostility [13]. Another article published in 2011 found 
that the risk of sadness and suicidal ideation is higher in 
heavy gamers who spend more than 5 hours per day [14]. 
Gamers also exhibited complications, such as obesity and 
sleep disorders [15]. The lockdown in Saudi Arabia and 
elsewhere are eased. The minority that has used gaming as 
an unhealthy coping mechanism (where gaming is over-
dependent as a means of escaping from reality) may suffer 
from psychological problems. For some, the pandemic 
impact may lead to excessive gaming persistence and 
result in negative consequences. In this study, we aimed to 
assess the impact of the COVID-19 pandemic quarantine 
on gaming behavior among children and adolescents in the 
Eastern Province of Saudi Arabia, to examine the impact 
of gaming on child behavior, preference, and sleep during 
the COVID-19 pandemic, and finally to assess the parents’ 
supervision role regarding electronic devices and action.

Subjects and Methods

It is a cross-sectional study (web-based questionnaire) 
carried out in the Eastern Province of Saudi Arabia. 
The survey included 747 participants who were Arabic 

speakers with ages ranging from 4 to 18 years, excluding 
children below 4 years or above 18 years and non-Arabic 
speakers. The validated Arabic version of the web-based 
questionnaire was distributed randomly among the Saudi 
population of Eastern Province. This questionnaire was 
distributed to parents and caregivers. The data maintained 
privacy and confidentiality. The survey starts with the 
participant’s consent. Then, it consists of two parts. For 
children who live with both parents, it consists of 20-items 
and 18-items for children who live with one parent or 
a caregiver. The survey was developed and published 
between 3 September 2020 and 10 September 2020, and 
the data reflect children and adolescents gaming activity 
during the COVID-19 pandemic quarantine period. The 
survey took approximately 1-3 minutes to complete. 
After data were extracted, it was revised, coded, and fed 
into the statistical software IBM Statistical Package for 
the Social Sciences version 22 (SPSS, Inc. Chicago, IL). 
All statistical analysis was carried out using two-tailed 
tests. A p-value less than 0.05 was statistically significant. 
Descriptive analysis based on the frequency and percent 
distribution was carried out for all variables, including 
child and parent’s data, playing games and behaviors, 
preferences during gaming with the effect of games. 
Cross-tabulation was used to assess the distribution of 
children’s practice regarding games and their personal 
and parent characteristics, and also to determine the 
impact of gaming on the child’s behavior, preference, and 
sleep. The significance of relations in cross-tabulation 
was tested using Pearson’s chi-square test. For validation 
purposes, the questionnaire was first proposed to a children 
and adolescents psychiatric consultant who is an expert 
in the field of research to check if the questionnaire’s 
questions adequately measure the COVID-19 quarantine 
period on gaming behavior of children and adolescents. 
After that, the questionnaire was pretested by distributing 
the questionnaire to 20 participants who were excluded 
from the study later. Ethical clearance and permission 
was obtained from King Fahad Medical City’s ethics 
and research committee (KFMC). According to the 
Helsinki declaration and before filling the survey, a 
statement declaring that participants’ secrecy and privacy 
was guaranteed, and submission of the complete study 
answered was considered to agree to participate in the 
study. The survey was a web-based questionnaire with 
no expected adverse event. The research was distributed 
on social media, including WhatsApp, Twitter, and 
Telegram, with no participants contact. 

Results

The study included 747 respondents whose children’s 
age ranged from 4 to 18 years old, with a mean age of 
8.2 ± 3.6 years. The majority of respondents had male 
children (61.6%; 460) and the majority of the children 
lived with their parents (93.2%; 696). The father’s age 
ranged from 25 to 82 years, with a mean age of 42.6 ± 
8.1 years. More than half of the fathers (55.4%; 414) 
were university graduated. Considering the mother’s 
age, it ranged from 19 to 60 years, with a mean age of 
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37.6 ± 7.4 years. More than half of the mothers were 
university graduates (54.2%; 405), and 21.8% of the 
families had a monthly income less than 5000 SR, while 
12.7% had an income exceeding 20000 SR (Table 1). 
Table 2 demonstrates children’s practice regarding 
videogames during the COVID-19 pandemic. A total 
of 589 children (78.8%) usually play video games, and 
only 35 (4.7%) did not play the games. Before starting 
the COVID-19 pandemic, 41% of the children who play 
games played for 1-2 hours daily, and 33.1% played for 
3-6 hours daily. After the pandemic, 23% played for 1-2 
hours every day, while 69.2% played for 3 hours or more 
daily. Regarding change in duration of playing before 
and after COVID-19, 497 (69.8%) increased their play 
duration daily. As for the type of games, 38.6% of the 
children play adventure and race games, while 27.2% 
play strategic and planning games. Table 3 illustrates 
the effect of videogames on child behavior, preference, 
and sleep during the COVID-19 pandemic. On asking 
about child preference of videogames or going out to 
play with peers, 57.3% of the parents reported that their 
child preferred both, while 20.6% stated the preference 

for playing video games. As for behavior after playing 
games, no change was recorded among 57.4% of the 
children, while 20.4% became introverted and 14.5% 
became more aggressive. Regarding the effect of gaming 
on a child’s social relationships, no change was reported 
among 54.2% of the children, while 18.3% said that their 
relationships were no longer as before. Sleep disturbance 
was reported among 58.8% of the children.

Table 4 shows the parents’ supervision role regarding 
electronic devices usage and behavior, and 80.5% of the 
parents reported that they monitor their children’s device 
usage. Regarding parents’ attempts to reduce playing 
duration, 47.4% of the parents said they discussed the 
harms of addicting games with their children, but the 
children showed no response. In comparison, 39.2% of 
the parents addressed, and children reacted by decreasing 
their utilization period. For children who attempted to 
stop playing, precisely 23.8% tried to stop but failed, 
while 31.6% tried and succeeded in quitting playing. 
Table 5 shows the factors predicting playing videogames 
among children during the COVID-19 pandemic. 
98.2% of the children aged 7-11 years play video games 
compared to 89.2% of those aged 4-6 years with recorded 
statistical significance (p = 0.001). All children who live 
with their mother play video games compared to 66.7% 
of those who live with their father (p = 0.001). Playing 
video games was reported among 96.6% of the children 
with secondary educated mothers compared to 90.5% of 
those with low educated mothers (p = 0.036). All children 
informed by parents regarding the effects of video games 
continued spending the same amount of time playing, 
compared to 64.3% of those who did not (p = 0.001). 
Table 6 demonstrates child behavior, sleep pattern, and 
preference concerning playing video games. A total of 
52% of the children who play video games had no change 
in their behavior than those who did not, with statistical 
significance (p = 0.001). Also, sleep disturbance was 
recorded among 60% of those who play video games than 
34.3% of those who did not (p = 0.010). Besides, 44.4% 
of children who play video games did not try to quit, 25% 
tried but failed, and 30% had successful attempts (p = 
0.001).

Discussion

This study was carried out to assess children’s and 
adolescents’ gaming behaviors and their association 
with the psychological well-being during the COVID-19 
pandemic in Eastern Province, Saudi Arabia. Our study 
showed a 69.8% increase in playing duration during the 
COVID-19 pandemic quarantine period. Also, there was 
a 70% increase in online gaming users in Italy during the 
lockdown period, while in the US, there was an increase 
of 75% [16]. An additional Indian study conducted on 
medical students showed that about 69.2% of them 
reported that their gaming behavior had increased 
because of the COVID-19 pandemic stress [17]. In 
line with these findings, another Indian study included 
that college students found that about 50.8% of them 
acknowledged that their gaming behavior had increased 

Table 1. Child and family data for study respondents, Saudi 
Arabia, 2020.

Child and family data No %

Gender
Male 460 61.6

Female 287 38.4

Age in years

4-6 231 30.9

7-11 335 44.8

12-18 181 24.2

Child lives 

With parents 696 93.2

With mother 39 5.2

With father 12 1.6

Father age in 
years

< 35 year 105 14.1

35-39 150 20.1

40-49 333 44.6

50+ 159 21.3

Father edu-
cation

Below secondary 136 18.2

Secondary 197 26.4

University/ more 414 55.4

Mother age in 
years

< 35 years 273 36.5

35-39 135 18.1

40-49 289 38.7

50+ 50 6.7

Mother  
education

Below secondary 105 14.1

Secondary 237 31.7

University/ more 405 54.2

Monthly 
income

<5000 SR 163 21.8

5,000-1,000 SR 257 34.4

11,000-20,000 SR 232 31.1

>20,000 SR 95 12.7
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in the lockdown period following the COVID-19 
pandemic; this increase in gaming behavior was also 
associated with exam-related stress, as many of them 
believe that gaming helps to relieve their stress [7]. The 
results suggest that there is a correlation between the 
COVID-19 pandemic and gaming use. In other studies, 
gaming addiction was strongly associated with moderate 
and high-level stress [18]. During the quarantine, which 
is known to be a stressor period for most people, video 
games were a coping mechanism for quarantine and social 

distancing. This study revealed that there is no significant 
relationship between the parent’s education and family 
socioeconomic state and the number of children who are 
playing video games / mobile games. Regardless of these 
family factors, most children involved in this survey are 
interested in playing games. However, children who live 
with their father alone are in lower gaming rates than 
children who live with their mother alone or both parents. 
This could be attributed to many factors, including that 
fathers could have poor parental information about 

Table 2. Children’s practice regarding video games during the COVID-19 pandemic, Saudi Arabia.

Child practice of video games during the COVID-19 pandemic No %

Child play video games/ mobile games

Yes 589 78.8

Sometimes 123 16.5

No 35 4.7

Duration of daily playing games before the 
COVID-19 pandemic (n = 712)

< 1 hour 115 16.2

1-2 hours 292 41.0

3-6 hours 236 33.1

>6 hours 69 9.7

Duration of daily playing games after the 
COVID-19 pandemic (n = 712)

< 1 hour 55 7.7

1-2 hours 164 23.0

3-6 hours 275 38.6

> 6 hours 218 30.6

Change in duration of playing before and 
after COVID-19 (n = 712)

No change 164 23.0

Less time 51 7.2

More time 497 69.8

Type of games child interested in (n = 712)

Strategy and planning 
games

194 27.2

Violence games 160 22.5

Adventures aces and 
cars

275 38.6

Do not know 83 11.7

Table 3. Effect of video games on the child’s behavior, preference, and sleep during the COVID-19 
pandemic.

Videogames effect on the child No %

Child preference of video games or 
going out to play with others

Prefer video games 147 20.6

I prefer going out with others 157 22.1

I prefer both of them 408 57.3

Behavior after playing games

No change 409 57.4

More social 55 7.7

Introvert 145 20.4

Aggressive 103 14.5

Child’s social relationships affected 
since playing games

No change 405 54.2

Slightly affected 205 27.4

Completely affected 137 18.3

The child has sleep disturbances

Not at all 308 41.2

Sometimes 282 37.8

Most times 157 21.0
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children’s gaming behavior; fathers may use special 
strategies to monitor children’s game usage. The sample 
size of children who live with their father alone is very 
small (12 participants) and is not sufficient to accurately 
predict gaming behavior.

The current generation of children is often more adept 
with computers and technology than their parents, which 
contributes to the level of concern for parents because 

of their fear about their children’s psychological and 
physical health [19]. Previous researchers have often 
believed that video games and online interactions are not 
strong enough to generate social isolation. However, these 
earlier studies aimed to find a direct relationship between 
exposure to online games and the psychologically 
harmful effects [20]. Regarding loss of interest, our 
research found that 20.6% of the children prefer video 
games over going out to play and interacting with peers. 

Table 5. Factors predicting playing video games among children during the COVID-19 pandemic, Saudi Arabia.

Factors
The child plays video games/ mobile games.

p-valueYes No
No % No %

Gender
Male 443 96.3% 17 3.7%

0.105
Female 269 93.7% 18 6.3%

Age in years

4-6 206 89.2% 25 10.8%

0.001*7-11 329 98.2% 6 1.8%

12-18 177 97.8% 4 2.2%

Child lives 

With parents 665 95.5% 31 4.5%

0.001*With mother 39 100.0% 0 0.0%

With father 8 66.7% 4 33.3%

Father education

Below secondary 130 95.6% 6 4.4%

0.620Secondary 190 96.4% 7 3.6%

University/ more 392 94.7% 22 5.3%

Mother education

Below secondary 95 90.5% 10 9.5%

0.036*Secondary 229 96.6% 8 3.4%

University/ more 388 95.8% 17 4.2%

Monthly income

<5,000 SR 152 93.3% 11 6.7%

0.057
5,000-1,000 SR 241 93.8% 16 6.2%

11,000-20,000 SR 228 98.3% 4 1.7%

>20,000 SR 91 95.8% 4 4.2%

Has supervision on child 
electronic devices

Yes 572 95.2% 29 4.8%
0.714

No 140 95.9% 6 4.1%

Discussed with child 
harms of videogames 
addiction

Not at all 63 64.3% 35 35.7%

0.001*Yes, with no effect 356 100.0% 0 0.0%

Yes, decreased playtime 293 100.0% 0 0.0%
p: Pearson χ2 test.
*p < 0.05 (significant).

Table 4. Parents’ supervision role regarding electronic devices and behavior.

Parents supervision role No %

Has supervision on child electronic devices
Yes 601 80.5

No 146 19.5

Discussed with child harms of video games  
addiction

Not at all 98 13.1

Yes, with no effect 356 47.7

Yes, decreased playtime 293 39.2

The child tried to quit playing video games

Never 333 44.6

Yes, but failed 178 23.8

Yes, stopped playing 236 31.6
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In comparison, 57.3% preferred both activities, which 
means they are still normative in a social context. In the 
other study, only 8.7% had a loss of interest [15]. This 
provides an index of genuine ‘impaired interest’ but not 
‘substituted interest’, representing a relative preference 
for gaming, among other various desires.

There were a lot of previous studies that examined 
the relationship between video games and aggressive 
behavior. In this study, only 20.4% of the children 
showed introverted behavior after game playing, while 
only 14.5% showed some aggressive behavior. A study 
was conducted on college students in 1995 found little 
support for the theory of the relationship between 
playing games and being aggressive [21]. Other studies 
demonstrated that Japanese children also support that 
video games playing is not strongly associated with 
social maladjustment [19]. Also, a study was carried 
out to assess the association between video games and 
aggression in children. It explained that games-related 
behavior could be considered generalized aggression not 
directed to people; instead, it is directed to objects only 
[22]. However, future research is needed to examine the 
possible contributing factors leading to these types of 
behavior.

In our sample, 282 out of 747 participants were found 
to have sleep disturbance, which is estimated by 37.8% 
of the total sample and this is considered to be slightly 
lower than another similar study which was conducted 
in the US in 2014 and showed 57% of the total sample 
experienced moderate to high levels of sleep disturbance. 
In Britain, 20-30% of young children experience sleep 
problems [23]. These results remark that sleep disturbance 
was inversely related to subsequent screen time. Video 
games are known to affect sleep by displacing other 
activities like physical activity known to benefit sleep 
[24]. Additionally, exposure to video games can increase 
the psychophysiological arousal of children, therefore 
disrupting sympathetic control. Subsequently, arousal 

may disrupt pre-bedtime relaxation and cause delayed 
sleep engagement and reduced sleep duration [23,24].

Previous studies on parental control of media usage by 
children - which is called parental mediation - showed 
that parental supervision and monitoring play an essential 
role in understanding and consuming media means [25]. 
Most parents, 80.5%, reported that they have supervision 
on their children’s electronic devices, while 19.5% of 
them ignore the device’s supervision role. Similarly, a 
survey conducted in 2017 on Iranian parents revealed 
that 86.5% of the parents “strongly agree” or “agree” that 
they are resorting to restrictive strategies to control the 
gaming activities of children [26]. However, only 39.2% 
of parents had successful attempts to make their children 
realize the harmful effects of video game addiction, 
resulting in decreased playing time, which means the 
discussion about harmful effects with children is not a 
very effective way to limit playing time. In this context, 
recent research suggests using restrictive strategies is 
more efficient in raising awareness and considerations 
of online risks and reducing online activities among 
adolescents [27]. This emphasizes parents’ understanding 
of different types of parental mediation and each type’s 
effectiveness.

Regarding children’s own attempts to quit playing video 
games, 44.6% never thought of quitting, while 31.6% 
had successful attempts, which ended in them stopping. 
A study carried out in the Netherlands indicated that 
78% of those with gaming disorder had unsuccessful 
attempts to quit playing [28]. However, this high number 
of children and adolescents who did not even intend 
to discontinue points to the increase in the probability 
of them having a gaming disorder during this period. 
In our survey, we relied on parent reports to determine 
their children’s gaming condition. We have to consider 
that parents may not be aware of the children’s gaming 
behavior, as they may conceal their gaming from parents. 
Insufficient parental information, along with recall bias, 

Table 6. Child’s behavior, sleep pattern, and preference concerning playing video games.

Effect of playing video games
Child play video games/ mobile games

p-valueYes No
No % No %

Child relations affected since playing games.

No change 370 52.0% 35 100.0%

0.001*Slightly affected 205 28.8% 0 0.0%

Completely affected 137 19.2% 0 0.0%

The child has sleep disturbances.

Not at all 285 40.0% 23 65.7%

0.010*Sometimes 275 38.6% 7 20.0%

Most times 152 21.3% 5 14.3%

The child tried to quit playing video games.

Never 316 44.4% 17 48.6%

0.001*Yes, but failed 178 25.0% 0 0.0%

Yes, stopped playing 218 30.6% 18 51.4%
p: Pearson χ2 test.
*p < 0.05 (significant).
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could limit our findings. In addition to that, most children 
included in this study live either with both parents or 
mothers alone. The percentage of children who live with 
their father alone is very low to predict gaming behavior 
in this category. Moreover, this study assessed parental 
supervision in general but did not focus on different 
parental mediation strategies. The effectiveness also 
should be investigated for each strategy type in future 
studies. Furthermore, it should be recognized that the 
new generation of screen-based games used by young 
children does not necessarily mean that any associated 
behavior is secondary to games with ignoring the child’s 
personality, psychological well-being, and other factors. 
Our instrument did not investigate these issues; therefore, 
this could be the focus of future research.

Conclusion

This study found a significant association between 
the quarantine period and increasing gaming activity 
duration among children and adolescents. Gaming 
habits are one of the most complicated challenges for 
parents, especially during the COVID-19 pandemic. This 
situation is a stressful factor; thereby, many children use 
games as an unhealthy coping mechanism. However, 
parents should guide their children in alternative ways of 
social interaction, encourage their learning motivation, 
arrange other enjoyable activities, and regulate children’s 
gaming to minimize the risk of having gaming disorder 
and its related consequences. Although there was 
increased playing time duration, most children were not 
affected in their social context. On the other hand, sleep 
disturbance was found to be associated with excessive 
gaming behavior. Some children showed introverted and 
aggressive behavior after playing; however, this should 
be investigated more in further studies to exclude other 
leading factors.
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