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Relationship between leisure time screen
activity and aggressive and violent behaviour
in Iranian children and adolescents: the
CASPIAN-IV Study

Roya Kelishadi1, Mostafa Qorbani2, Mohammad Esmaeil Motlagh3,
Ramin Heshmat4, Gelayol Ardalan1, Mohsen Jari1

1Department of Pediatrics, Faculty of Medicine and Child Growth and Development Research Center, Isfahan
University of Medical Sciences, Isfahan, 2Department of Epidemiology, Non-Communicable Diseases Research
Center, Endocrinology and Metabolism Population Sciences Institute, Tehran University of Medical Sciences,
3Department of Pediatrics, Faculty of Medicine, Ahvaz Jundishapur University of Medical Sciences, Ahvaz,
4Department of Epidemiology, Chronic Diseases Research Center, Endocrinology and Metabolism Population
Sciences Institute, Tehran University of Medical Sciences, Tehran, Iran

Background: This study aimed to assess the relationship between leisure time spent watching television
(TV) and at a computer and aggressive and violent behaviour in children and adolescents.
Methods: In this nationwide study, 14,880 school students, aged 6–18 years, were selected by cluster and
stratified multi-stage sampling method from 30 provinces in Iran. The World Health Organization Global
School-based Health Survey questionnaire (WHO-GSHS) was used.
Results: Overall, 13,486 children and adolescents (50.8% boys, 75.6% urban residents) completed the
study (participation rate 90.6%). The risk of physical fighting and quarrels increased by 29% (OR 1.29, 95%
CI 1.19–1.40) with watching TV for .2 hr/day, by 38% (OR 1.38, 95% CI 1.21–1.57) with leisure time
computer work of .2 hr/day, and by 42% (OR 1.42, 95% CI 1.28–1.58) with the total screen time of .2 hr/
day. Watching TV or leisure time spent on a computer or total screen time of .2 hr/day increased the risk of
bullying by 30% (OR 1.30, 95% CI 1.18–1.43), 57% (1.57, 95% CI 1.34–1.85) and 62% (OR 1.62, 95% CI
1.43–1.83). Spending .2 hr/day watching TV and total screen time increased the risk of being bullied by
12% (OR 1.12, 95% CI 1.02–1.22) and 15% (OR 1.15, 95% CI 1.02–1.28), respectively. This relationship
was not statistically significant for leisure time spent on a computer (OR 1.10, 95% CI 0.9–1.27).
Conclusions: Prolonged leisure time spent on screen activities is associated with violent and aggressive
behaviour in children and adolescents. In addition to the duration of screen time, the association is likely to
be explained also by the media content.

Keywords: Aggression, Violence, Television, Computer, Children and adolescents

Introduction
The widespread use of visual media including televi-

sion (TV) and video has provided a new arena for

raising the level of public information and for children

and adolescents to learn different skills.1 In recent

years, increased use of computers, including the use of

computer games, has made them the second largest

children’s entertainment after TV. However, whilst

playing computer games, children are in an active

state, and it remains controversial whether this there-

fore reduces the effect on children’s health.2 Children

and adolescents spend a large proportion of their

leisure time watching TV or working with a computer,

which can be associated with long-term negative

effects.3 Improper and prolonged use of visual media

may have a negative effect, including increased

expression of anger and aggression, anti-social beha-

viour or isolation and physical effects such as obesity

resulting from a sedentary lifestyle.4,5

The effects of the media on behaviour differ according

to content: violent video games increase aggressive

tendencies, as confirmed by a meta-analysis,6 while

prosocial media content may have beneficial effects.7

Moreover, some studies have shown that watching

TV, videos or computer games for more than 2 hours

a day, as recommended by the American Academy of
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Pediatrics,8 might have a direct relationship with

the development of anti-social behaviour and

aggression.9–15 Some believe that watching violent

programmes and playing violent computer games can

increase the risk of violent behavior in children and

adolescents because they gradually lose their sensi-

tivity to violence.16,17 A birth cohort followed up for

26 years showed that excessive television viewing in

those aged 5–15 years is associated with increased

antisocial behaviour in early adulthood.18

However, the association between time spent on

screen activities and anti-social behaviour remains to

be determined. Some previous studies have limita-

tions owing to small sample size and the study of

specific groups of children and adolescents. The

results of the majority of these studies indicate that

time spent watching TV and playing computer games

in childhood has a direct relationship with violent

behaviour in children, adolescents and adults.10,19 A

longitudinal study demonstrated that time spent

watching TV in adolescence and young adulthood

increased the risk of subsequent aggressive beha-

viour. This correlation was independent of previous

aggressive behaviour, income, neighborhood violence

and some other risk factors.20 Another study found

an association between aggression and watching

violence on TV, but after adjustment for prior

aggressive tendencies, the association was no longer

significant.21

Almost all previous large-scale studies have been

conducted in western countries; because of the

increasing use of TV, computers and computer games

by children and adolescents in various parts of the

world, surveys with large sample sizes in different

populations are required.

This study aimed to investigate the relationship

between watching TV and leisure time spent with

computers with violent and aggressive behaviour in a

nationally representative sample of Iranian children

and adolescents.

Methods
This nationwide study was conducted in 2011–2012

as the fourth national survey of a school-based

surveillance programme entitled ‘the Childhood and

Adolescence Surveillance and Prevention of Adult

Non-communicable disease (CASPIAN-IV)’ study.

The methodology of the study has been reported

previously22 and is briefly explained below.

Study population and sampling framework
The study population was elementary, secondary and

high-school pupils from urban and rural parts of Iran.

They were selected by multi-stage, cluster-sampling

from 30 provinces. Stratification was performed in

each province according to whether the location was

urban or rural and the school grade (elementary/

secondary/high school) proportional to size and with

equal gender ratio, i.e. the number of boys and girls

selected from each province were the same, and the

ratios in urban and rural areas were proportionate to

the population of urban and rural students. In this

way, the number of samples in rural/urban areas and

in each school grade was allocated proportionally to

the population of students in each grade. Cluster

sampling with equal clusters was used in each province

to reach the required sample size. The clusters were

determined according to the type of school, and

included ten samples in each cluster. Sample size was

estimated according to a cluster sampling method, and

to achieve a good estimation of the main risk factors of

interest such as diet, overweight and obesity, and

physical inactivity. The maximum sample size for a

good estimate of all risk factors of interest was selected

and was calculated to be 480 subjects in each province:

48 clusters of ten subjects in each province. In total,

14,880 students were selected by multi-stage (cluster

and stratified) sampling from 30 provinces in co-

operation with 45 universities of medical science.

Trained health-care providers conducted interviews

separately with each participant in a calm and quiet

environment, and completed the questionnaire.

Participants were assured that their responses would

remain anonymous and confidential. All questions

were read for the students in a simple, friendly and

clear manner.

Questionnaire-completion procedure
The WHO-GSHS questionnaire was used to collect

data. It has been translated by experts and its validity

and reliability have been confirmed. There were five

possible responses to questions relating to aggressive

and violent behaviour, from reporting none to display-

ing such behaviour at least four times. If a participant

reported that he/she had never experienced such

behaviour, he/she was considered not to have behaved

aggressively; if other options were chosen, they were

considered to have displayed aggressive behaviour.

There were four possible responses to questions relat-

ing to watching TV and spending leisure time on a

computer, from less than 1 hour a day to 4 or more

hours a day. The questionnaire also included demo-

graphic information including age, gender, educational

level, type of housing, physical activity, sleep time,

family size and other information related to aggressive

behaviour. Some questions, such as those related to

socio-economic status (SES), were put to parents.22,23

Statistical analysis
Data regarding the number of hours spent watching

TV were categorized into two groups: #2 hours a

day, and .2 hours a day, and this was also applied to

the amount of leisure time spent on a computer. The

mean total hours of watching TV and computer
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(screen) time was also categorized into two groups of

#2 hours and .2 hours a day.

Quantitative variables are reported as mean (SD)

and qualitative variables as frequency and percentage.

Differences of means and of categorized variables were

assessed by the t-test and Pearson’s x2 test, respec-

tively. The association between screen activities and

violent behaviour was assessed using various models

of logistic regression analysis, in which the indepen-

dent variable, i.e. screen time activities, were consid-

ered as continuous and binary variables. Before

running models, outliers were excluded and collinear-

ity between variables was tested, and, after confirming

the lack of collinearity, the models were run.

In Model I, the crude associations between screen

time and violent behaviour were assessed. In Model

II, the associations were further adjusted for age,

gender and living area (urban/rural), and in Model

III, SES, physical activity, sleep hours, family size

and body mass index were adjusted accordingly.

Results of the logistic regression are presented as

odds ratio (OR) and 95% confidence interval (CI). In

all analyses, the cluster sampling design was consid-

ered. Data were analysed using survey data analysis

methods in the STATA Corp 2011 package (Stata

Statistical Software, Release 12. College Station, TX:

StataCorp). P , 0.05 was considered to be statistically

significant.

Results
The survey included 13,486 students (50.8% boys,

75.6% urban). Mean (SD) age was 12.47 (3.36) years,

with no significant difference between boys [12.36

(3.40)] and girls [12.58 (3.32)].

Table 1 shows the frequency of violent behaviour

(physical fights, bullying) and being bullied in parti-

cipants according to socio-demographic characteris-

tics. Physical fighting, bullying and being bullied

occurred significantly more frequent lyin boys than

in girls, and in elementary school students than in

middle- and high-school students. No significant

difference was documented in the frequency of violent

behaviour according to living area (urban vs rural) and

in students’ amount of sleep. Physical fighting was

more frequent in those of low SES (P 5 0.03) and in

those with medium levels of physical activity (P ,

0.001). However, the corresponding figure was not

statistically significant for bullying and being bullied.

Physical fighting was more common amongst students

of normal weight than in other weight groups (P 5

0.04), but the difference was not statistically significant

for bullying and being bullied.

The frequency of violent behaviour according to

time spent on various screen time activities is presented

in Table 2. Physical fighting and bullying was

significantly more common in participants who spentT
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more than 2 hours of leisure time a day on computers

and watching TV (P , 0.001). Being bullied was

significantly more common for those who spent more

than 2 hours a day watching TV and/or using a

computer (P , 0.01). However, the figure was not

significant for being bullied and spending more than

2 hours leisure time only on a computer.

After fitting the logistic regression model taking the

survey sampling design into account, the F-adjusted

mean residual goodness-of-fit (GOF) test was applied,

and results of the adjusted models (Model II and III)

are presented in Tables 3 and 4. As shown in both

tables, the last model (Model III) was the best fit (P ,

0.05).

Table 3 shows the association between screen time

(as binary variables) and types of violence. In the final

model, i.e. after adjustment for confounding factors,

watching TV for .2 hours per day increased the risk

of physical fighting and quarrels by 29% (OR 1.29,

95% CI 1.19–1.40), leisure time spent on computers for

.2 hours per day increased it by 38% (OR 1.38, 95%

CI 1.21–1.57), and mean screen time of .2 hours per

Table 3 Odds ratios (95% CI) for violent behaviour by category of leisure time screen activity

Physical fighting? Bullying? Been bullied?

OR (95% CI) OR (95% CI) OR (95% CI)

Watching TV per day
(.2 hrs/#2 hrs)

Model I 1.33 (1.23–1.43)* 1.36 (1.24–1.50)* 1.10 (1.01–1.20)*
Model II 1.32 (1.23–1.43)* 1.31 (1.19–1.44)* 1.12 (1.03–1.22)*
F-adjusted GOF (P-value) 4.01 (,0.001) 1.80 (0.06) 1.02 (0.42)
Model III 1.29 (1.19–1.40)* 1.30 (1.18–1.43)* 1.12 (1.02–1.22)*
F-adjusted GOF (P-value) 1.386 (0.138) 1.53 (0.135) 0.620 (0.796)

Working with computer
(.2 hrs/#2 hrs)

Model I 1.52 (1.36–1.71)* 1.83 (1.59–2.11)* 1.10(0.9–1.26)
Model II 1.36 (1.21–1.53)* 1.62 (1.40–1.88)* 1.12(0.9–1.28)
F-adjusted GOF (P-value) 3.97 (,0.001) 2.14 (0.045) 1.15 (0.32)
Model III 1.38 (1.21–1.57)* 1.57 (1.34–1.85)* 1.10(0.9–1.27)
F-adjusted GOF (P-value) 0.37 (0.94) 1.79 (0.06) 1.663 (0.09)

Screen time (.2 hrs/#2 hrs)
Model I 1.52 (1.38–1.67)* 1.79 (1.60–1.99)* 1.13 (1.02–1.25)*
Model II 1.42 (1.29–1.56)* 1.64 (1.46–1.84)* 1.15 (1.03–1.28)*
F-adjusted GOF (P-value) 2.44 (0.001) 1.41 (0.325) 1.85 (0.05)
Model III 1.42 (1.28–1.58)* 1.62 (1.43–1.83)* 1.15 (1.02–1.28)*
F-adjusted GOF (P-value) 0.37 (0.94) 1.15 (0.36) 0.53 (0.85)

GOF, goodness of fit. Model I: without adjustment (crude models); Model II: adjusted for age, gender, living place; Model III:
additionally adjusted for other characteristics including socio-economic status, physical activity, sleep hours, family size and body
mass index.;
* P , 0.05

Table 4 Odds ratios (95% CI) for violent behaviour by hours spent on leisure time screen activity

Physical fighting? Bullying? Been bullied?

OR (95% CI) OR (95% CI) OR (95% CI)

Watching TV per day, hrs
Model I 1.16 (1.12–1.20)* 1.23 (1.10–1.37)* 1.07 (1.03–1.11)*
Model II 1.16 (1.13–1.20)* 1.22 (1.11–1.34)* 1.08 (1.04–1.12)*
F-adjusted GOF (P-value) 1.88 (0.05) 2.18 (0.02) 0.64 (0.75)
Model III 1.15 (1.10–1.19)* 1.22 (1.09–1.35)* 1.08 (1.04–1.13)*
F-adjusted GOF (P-value) 0.96 (0.46) 1.53 (0.13) 1.08 (0.37)

Working with computer, hrs
Model I 1.16 (1.12–1.21)* 1.34 (1.29–1.39)* 1.03 (0.99–1.08)
Model II 1.11 (1.07–1.16)* 1.32 (1.27–1.40)* 1.04 (1.00–1.08)*
F-adjusted GOF (P-value) 3.47 (,0.001) 1.27 (0.12) 1.10 (0.35)
Model III 1.13 (1.09–1.19)* 1.32 (1.28–1.37)* 1.04 (0.99–1.09)
F-adjusted GOF (P-value) 1.09 (0.36) 1.32 (0.16) 1.48 (0.14)

Screen time, hrs
Model I 1.13 (1.10–1.16)* 1.34 (1.30–1.40)* 1.05 (1.02–1.08)*
Model II 1.12 (1.09–1.14)* 1.34 (1.28–1.41)* 1.06 (1.03–1.08)*
F-adjusted GOF (P-value) 1.12 (0.34) 1.79 (0.06) 0.24 (0.98)
Model III 1.12 (1.09–1.15)* 1.33 (1.27–1.39)* 1.06 (1.03–1.09)*
F-adjusted GOF(P-value) 0.79 (0.62) 1.29 (0.24) 0.56 (0.83)

GOF, goodness of fit; Model I: without adjustment (raw models): Model II: adjusted for age, gender, living place; Model III: additionally
adjusted for other characteristics including socio-economic status, physical activity, sleep hours, family size and body mass index;
* P , 0.05
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day increased it by 42% (OR 1.42, 95% CI 1.28–1.58).

Spending .2 hours a day watching TV, on a computer

for pleasure or on total screen time increased the risk

of bullying by 30% (OR 1.30, 95% CI 1.18–1.43), 57%

(OR 1.57, 95% CI 1.34–1.85) and 62% (OR 1.62, 95%

CI 1.43–1.83), respectively.

Spending .2 hours a day watching TV or on total

screen time increased the risk of being bullied by 12%

(OR 1.12, 95% CI 1.02–1.22) and 15% (OR 1.15, 95%

CI 1.02–1.28), respectively. However, this relation-

ship was not statistically significant for leisure time

spent on a computer (OR 1.10, 95% CI 0.9–1.27).

Table 4 shows the relationship between time spent on

screen activity (as quantitative variables) and types of

violence. Results of various logistic regression models

showed that, similar to the binary variables in the final

model, the number of hours spent watching TV, on

a computer and total screen time (as quantitative

variables) were significantly related to physical fighting

and bullying. In the final model, physical fighting and

quarrels increased by 15% (OR 1.15, 95% CI 1.10–1.19)

in those watching TV for .2 hours per day, by 13%

(OR 1.13, 95% CI 1.09–1.19) in those who spent

.2 hours of daily leisure time on a computer, and by

12% (OR 1.12, 95% CI 1.09–1.15) in those who spent

.2 hours a day on screen activity.

Watching TV, working on a computer for pleasure

or total screen time of .2 hours a day increased the

risk of bullying by 22% (OR 1.22, 95% CI 1.09–1.35),

32% (OR 1.32, 95% CI 1.38–1.37) and 33% (OR 1.33,

95% CI 1.27–1.39), respectively.

Being bullied was significantly related to watching

TV (OR 1.08, 95% CI 1.04–1.13) and total screen

time (OR 1.06, 95% CI 1.03–1.09) of .2 hours (as

quantitative variables). It was not significantly related

to leisure time spent on a computers for .2 hours a

day (OR 1.04, 95% CI 0.99–1.09).

Discussion
The findings of this study are novel in that they

present information from a non-western community.

They suggest that spending .2 hours a day watching

TV and using a computer for pleasure, either alone or

together (screen time), is associated with violent and

aggressive behaviour in the paediatric age group.

Prolonged time spent watching TV or using a

computer for pleasure may increase violent behaviour

such as physical fights and bullying, as well as the risk

of being bullied. It should be noted that working with

a computer for .2 hours a day also increased the

incidence of violent behaviour. The findings are

consistent with previous studies which found a direct

association between prolonged time spent watching

TV or using computer games and violent behaviour

in children and adolescents.16,18 Other studies,

however, did not find a significant relationship

between screen time and violence. The difference

might be owing to differences in culture, research

methods and the age of participants in the various

studies. Moreover, some studies showed that the

content of media programmes is likely to be important

in causing violent behaviour.19,24 It has been shown

that the aggressive lyrics of songs can be associated

with the development of an aggressive personality.24

A recent meta-analysis of 98 studies with 36,965

participants confirmed that exposure to video games

has social outcomes with short- and long-term

effects.25 It demonstrated that violent video games

increase aggression and decrease prosocial conse-

quences, whereas prosocial video games have the

opposite effect.25

A study that considered the amount of media use

and their violent content as separate predictors

showed that violent content directly predicts aggres-

sive behaviour but the overall amount of media use

does not.26 It is reported that adolescents who spend

greater amounts of time playing video games with a

violent content are more hostile and more likely to be

involved in physical fights.27

Although media exposure contributes to children’s

socialisation;28 exposure to media violence pre-

dicts more aggressive and less prosocial behavior,29

whereas prosocial media content may decrease

aggression.30

Other studies suggest that exceeding the time limit

for screen time can diminish the relationship between

children and adolescents and their parents and friends,

and ultimately may reduce social interaction and the

development of social and academic skills, and it may

increase their isolation and violent behaviour.18,31–34

Some studies have shown that every extra hour per day

spent watching TV beyond the recommended 2 hours8

increases the risk of violent behaviour by 20–

30%.10,18,35 The findings in this study are consistent

with these studies. It is therefore recommended that

parents, health-care providers, teachers and students

should pay more attention to the disadvantages of

prolonged TV viewing and time spent on computers for

pleasure.

The most important limitation of this study is that

the content of the media used by participants was not

determined and therefore it was not possible to

compare the effects of violent versus non-violent

media content; only the amount of time spent on

leisure time screen activity was evaluated. The other

limitations are its cross-sectional design and the fact

that students’ answers were self-reported.

The main strength of the study is its novelty in

reporting on a non-western community, including a

large nationwide sample of participants, and adjust-

ment of analyses too include other variables such as

gender, SES, body mass index, physical activity and
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family size. It was therefore possible to investigate the

independent relationship between duration of screen

time and violent and aggressive behaviour. In addi-

tion, the study evaluated more extreme forms of

aggressive behaviour such as fighting and bullying

which were not included in most other studies.

This study of a non-western population presents

findings which show that spending prolonged leisure

time on screen activities is associated with violent and

aggressive behaviour in children and adolescents. In

addition to the time spent on screen activity, this

association is likely to be owing to the media content,

which was not assessed in the current study.
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