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Factors Associated with Screen Time in Iranian Children and Adolescents:

The CASPIAN-IV Study

Abstract

Background: Prolonged screen time is frequent in children and adolescents. Implementing
interventions to reduce physical inactivity needs to assess related determinants. This study aims
to assess factors associated with screen time in a national sample of children and adolescents.
Methods: This nationwide study was conducted among 14,880 students aged 6-18 years. Data
collection was performed using questionnaires and physical examination. The World Health
Organization-Global School Health Survey questionnaire was used. Logistic regression analysis
was used to examine the relationship between demographic variables, socioeconomic status (SES),
family structure, physical activity, unhealthy eating habits, body mass index, and mental distress
with screen time. Results: The participation rate was 90.6% (n = 13,486), 50.8% were male, and
75.6% lived in urban areas. Mean (standard deviation) age of participants was 12.47 (3.36) years.
The SES, eating junk foods, urban residence, and age had significant association with screen time,
watching television (TV), and computer use (P < 0.05). With increasing number of children, the
odds ratio of watching TV reduced (P < 0.001). Statistically, significant association existed between
obesity and increased time spent watching TV (P < 0.001). Girls spent less likely to use computer
and to have prolonged screen time (P < 0.001). Participants in the sense of worthlessness were
less likely to watch TV (P = 0.005). Screen time, watching TV, and using computer were higher
in students with aggressive behaviors (P < 0.001); screen time was higher in those with insomnia.
Conclusions: In this study, higher SES, unhealthy food habits, and living in urban areas, as well as
aggressive behaviors and insomnia increased the risk of physical inactivity.
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Introduction

Sedentary behaviors include activities while
sitting or reclining with the least energy
expenditure.l!! Screen time, which is often
used for assessing sedentary behaviors, is
defined as the time adolescents spend on
watching television (TV), video games, and
using a computer.”?

Recommendations for watching TV in
children is up to 2 h/day.®! However, most
children and adolescents do not adhere to
these guidelines as screen time in 79.5% of
adolescents in Brazil is more than 2 h/day.

A cross-sectional study in Barcelona
also revealed that about 50% of students
spend more than 2 h/day on watching TV.
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A total of 68.2% of boys and 61.7% of
girls use computer more than 2 h/week.?!
In this context, a cross-sectional study on
370 children in Korea showed that screen
time in about 46% of children is
1-29 h and in 8.9% is more than
3 h/day.! A national study reported that
approximately 33.4% and 53% of Iranian
students aged 6-18 years spend their time
for watching TV or video on weekdays and
on weekend, respectively, and about half
of urban students and a quarter of rural
students used a personal computer (PC).[”

Unfavorable lifestyle habits of children and
adolescents, especially sedentary behaviors,
threat to health in this group, and the
population is at risk for cardiovascular
epidemics such as cardiovascular disease,
hypertension, diabetes, and psychological
disorders.®! In this context, evidence
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suggests that increased time watching TV was associated
with an increase in obesity in children and adolescents.
A number of studies reported the association between screen
time and increased risk of metabolic syndrome or its
components in children and adolescents.!'*'®! Evidence
suggests that sedentary behaviors formed in childhood and
continues into adolescence and adulthood.!

Research has been done on factors related to screen time, and
meta-analysis study showed that children with overweight
and obesity had more risk for screen time more than 2 h
compared to children with normal weight.?*! Data showed that
high socioeconomic status (SES), unhealthy eating habits,™
depression, and mental problems?® are related to screen time.

Most studies have studied the effect of factors related to
screen time,*® while a few studies assessed separately the
factors associated with time spent watching TV or using a
computer. On the other hand, there is evidence about factors
affecting screen time often in developed countries and in
developing countries; especially, our country has limited
studies. This study aims to assess the factors associated
with screen time in Iranian children and adolescents.

Methods

This study was performed as part of the fourth survey of
the national schoolbased surveillance system entitled the
“Childhood and Adolescence Surveillance and Prevention
of Adult Noncommunicable Disease” study. The methods
of CASPIAN-IV study were described previously.!
The participants of the present study were selected from
elementary, intermediate, and high school by a cluster
sampling method in 30 provinces of Iran (48 clusters of
10 people in each province). Totally, 13,486 students in the
age range of 6—18 years were participants in this study. The
students who did not have data about time spent watching
TV and using computer were excluded from the study.

Ethical approval was obtained from the Ethical Committees,
and participants signed informed consent after receiving
explanation of the study protocols.

Measurements

Data were obtained by the questionnaire of the World
Health Organization-Global Student Health Survey that
validity and reliability were assessed previously.?®!

SES was assessed through principal component analysis
methods by some variables including parents’ education,
parents’ occupation, possessing private car, school
type (public/private), type of home (rented/private), and
having PC in the home, which were summarized in one
main component. This main component was classified into
tertiles. The first tertile was defined as low, second tertile
as moderate, and third tertile as high SES.

Physical activity was estimated by two questions. (1) During
the past week, on how many days were you physically active

for overall 30 min per day? Responses options were from
0 to 7 days. (2) How much time do you spend in exercise
class regularly in school per week? Responses ranged from
0 to 3 or more hours. Physical activity was categorized into
tertiles. The first tertile was defined as a mild, second tertile
as a moderate, and third tertile as a severe.

Psychiatric distress included worry, depression, confusion,
insomnia, anxiety, and aggression, and feelings of being
worthless were assessed by seven questions.

The screen time behavior of children was assessed by a
questionnaire that asked the child to report the average
number of hours per day spent watching TV/VCDs, PC,
and electronic games. Screen time activity was categorized
into two groups (<2 h/day and >2 h).

To assess dietary habits, food frequency questionnaire was
applied and nine items include sweets, salty/fatty snacks,
soda, fruits, dried fruit, vegetables, sugar-sweetened drinks,
milk, and fast food. Five groups of foods were considered
as unhealthy foods, including sweets, salty/fatty snacks,
soda, sugar-sweetened drinks, and fast food. Unhealthy
food was categorized into tertiles. The first tertile was
defined as a mild, second tertile as a moderate, and third
tertile as a severe.

Anthropometric measurements

Anthropometric indexes were measured according to the
standard protocol. Height was recorded to the nearest
0.1 cm without shoes, and weight with minimal clothing
with 0.1 kg accuracy using calibrated instruments. BMI
was calculated as weight divided by height (in kg/m?).

Statistical analysis

The data were analyzed by the STATA software
version 10.0 (STATA Corp, College Station, Texas, USA).
The categorical variables were presented as number (%)
and continuous variables were summarized as mean
(standard deviation [SD]). Comparisons of means were
investigated by #-test. The Pearson’s Chi-square test was
used to analyze categorical variables. Logistic regression
was performed to assess the association of independent
variables with screen time in different models for adjusting
potential confounders. Method of sampling (cluster
sampling) was considered in all statistical analyses.
P < 0.05 was considered as statistically significant.

Results

The participation rate was 90.6% (n = 13, 486); 50.8% were
boys, and 75.6% lived in urban regions. The mean (SD)
age of participants was 12.47 (3.36) years. In total, 50.66%
of students watched TV more than 2 h/day, 9.63% of those
used a computer more than 2 h/day in their leisure time,
and 18.62% of students had screen time more than 4 h/day.

Table 1 shows the demographic characteristics of
students according to sex and age. In both sex groups,
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Table 1: Characteristics of study population according to sex and age: The CASPIAN-IV study

Girls, n (%) Boys, n (%)
Total 6-12 years 13-18 years P* Total 6-12 years 13-18 years pP*
old old old old
n 6640 3251 (48.96) 3389(51.04) - 6842 3579 (52.31) 3263 (47.69) -
TV (h/day)
<2 3285(49.89) 1845(57.32) 1440(42.78) <0.001 3297 (48.80) 19.26(54.64) 1371 (42.43) <0.001
>2 3300 (50.11) 1374 (42.68) 1926(57.22) 3459 (51.20) 1599 (45.36) 1860 (57.57)
PC (h/day)
<2 6021 (93.06) 3046 (96.61) 2975(89.69) <0.001 5795(87.72) 3192 (93.09) 2603 (81.93) <0.001
>2 449 (6.94) 107 (3.39) 342 (10.31) 811(12.28) 237(6.91) 574 (18.07)
Screen time (h/day)
<4 5598 (84.78) 2940 (91.05) 2658(78.78) <0.001 5298(78.07) 3028 (85.39) 2270(70.06) <0.001
>4 1005 (15.22) 289 (8.95) 716 (21.22) 1488 (21.93) 518 (14.61) 970 (29.94)
Physical activity
Low 2608 (39.6) 1033(32.08) 1575(46.82) <0.001 1944(28.75) 830(23.51) 1114 (34.5) <0.001
Medium 2500(37.97) 1291 (40.09) 1209 (35.94) 2408 (35.62) 1320 (37.39) 1088 (33.7)
High 1476 (22.42) 896 (27.83) 580 (17.24) 2409 (35.63) 1380 (39.09) 1029 (31.85)
Family structure
Living without parents 88 (1.34) 43 (1.33) 45(1.34)  <0.001  95(1.41) 46 (1.31)  49(1.52) <0.001
Living with one parent 316 (4.80) 106 (3.28) 210 (6.26) 293 (4.34) 120(3.41) 173(5.37)
Living with both parents 6178(93.86) 3078(95.38) 3100 (92.40) 6359 (94.25) 3357(95.29) 3002 (93.11)
Number of children in the 3.17(1.77)  2.79(1.56) 3.53(1.86) <0.001* 3.05(1.70) 2.69 (1.51) 3.44(1.82) <0.001*
family, mean (SD)
Father’s education
[lliterate/elementary school 696 (10.8) 294 (9.21) 402 (12.36) <0.001 775(11.67) 341(9.75) 434(13.8) <0.001
Secondary school/high school 4845 (75.2) 2422 (75.9) 2423 (74.49) 4940 (74.39) 2644 (75.63) 2296 (73)
University 904 (14.03) 476 (14.9) 428 (13.16) 926 (13.94) 511 (14.62) 415(13.2)

Mother’s education
[lliterate/elementary school 1079 (16.37) 450 (13.94) 629 (18.69) <0.001 1191 (17.6) 522 (14.74) 669 (20.75) <0.001

Secondary school/high school 4943 (74.97) 2458 (76.17) 2485 (73.83) 4979 (73.6) 2649 (74.81) 2330(72.27)
University 571(8.66)  319(9.89) 252(7.49) 595(8.8) 370 (10.45) 225(6.98)
Father’s occupation
Unemployed or deceased 345 (5.39) 153 (4.81) 192(5.95)  0.007 312(4.71) 144 (4.13) 168(5.36) 0.001
Worker or government 2908 (45.40) 1454 (45.72) 1454 (45.09) 3164 (47.80) 1707 (48.97) 1457 (46.50)
employee
Farmer 581(9.07)  259(8.14)  322(9.98) 654 (9.88) 307 (8.81) 347 (11.08)
Self-employed 2571(40.14) 1314 (41.32) 1257(38.98) 2489 (37.60) 1328 (38.10) 1161 (37.06)
Mother’s occupation
Housekeeper or deceased 5858(88.92) 2880(89.14) 2978(88.71)  0.69 6022 (89.08) 3140 (88.88) 2882(89.31)  0.39
Worker or government 499 (7.57) 244 (7.55) 255 (7.60) 560 (8.28) 291 (8.24) 269 (8.34)
employee
Other 231 (3.51) 107 (3.31) 124 (3.69) 178 (2.63)  102(2.89) 76 (2.36)
Possessing personal computer
Yes 3160 (47.76) 1324 (40.85) 1836(54.40) <0.001 3495(51.37) 1515 (42.65) 1980(60.90) <0.001
No 3456 (52.24) 1917 (59.15) 1539 (45.60) 3308 (48.63) 2037 (57.35) 1271(39.10)
School type
Public 6141(92.88) 3048(94.07) 3093(91.73) <0.001 6107 (89.87) 3225 (90.87) 2882(88.79) 0.004
Private 471 (7.12) 192 (5.93) 279 (8.27) 688 (10.13) 324 (9.13) 364 (11.21)
Region
Urban 5064 (76.27) 2230(68.59) 2834(83.62) <0.001 5123 (74.88) 2476 (69.18) 2647 (81.12) <0.001
Rural 1576 (23.73) 1021 (31.41) 555(16.38) 1719(25.12) 1103 (30.82) 616 (18.88)
SES
Low 2065(33.77) 1028(34.14) 1037(33.41) 0.007 2081(33.18) 1135(34.35) 946(31.88) 0.023
Medium 2050(33.52) 1053 (34.97) 997 (32.12) 2049 (32.67) 1090 (32.99) 959 (32.32)

Contd...
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Table 1: Contd...

Girls, n (%) Boys, n (%)
Total 6-12 years 13-18 years P* Total 6-12 years 13-18 years pP*
old old old old
High 2000(32.71) 930 (30.89) 1070 (34.47) 2141 (34.14) 1079 (32.66) 1062 (35.79)
Sleep duration, mean (SD) 8.99 (1.53) 9.43(1.41) 8.59(1.53) <0.001* 9.03(1.52) 9.34(1.44) 8.70(1.54) <0.001%
BMI
Underweight 740 (11.28) 426 (13.25) 314(9.38) <0.001 881 (13.03) 470 (13.31) 411(12.74) <0.001
Normal 4497 (68.52) 2171 (67.55) 2326(69.45) 4333 (64.11) 2269 (64.24) 2064 (63.96)
Overweight 660 (10.06) 274 (8.53) 386 (11.53) 627(9.28) 278 (7.87) 349 (10.81)
Obese 666 (10.15) 343 (10.67) 323 (9.64) 918 (13.58) 515 (14.58) 403 (12.49)
*P values are resulted from Chi-square test, ‘P values are resulted from #-test. BMI=Body mass index, SES=Socioeconomic status, SD=Standard
deviation
Table 2: Prevalence of psychiatric distress by gender: The CASPIAN-IV study
Variable Boys Girls Total p*
Worthlessness No 6156 (91.4) 5767 (87.8) 11,923 (89.6) <0.001
Yes 581 (8.62) 801 (12.2) 1382 (10.4)
Aggression No 4381 (64.65) 3929 (59.80) 8310 (62.27) <0.001
Yes 2395 (35.35) 2641 (40.2) 5036 (37.73)
Worried No 5147 (76.3) 4246 (64.65) 9393 (70.54) <0.001
Yes 1600 (23.7) 2322 (35.35) 3922 (29.46)
Insomnia No 5745 (84.97) 5451 (82.9) 11,196 (83.95) 0.001
Yes 1016 (15.03) 1124 (17.1) 2140 (16.05)
Confusion No 6221(92.14) 5950 (90.55) 12,171 (91.35) 0.001
Yes 531(7.86) 621 (9.45) 1152 (8.65)
Depression No 5464 (80.83) 5050(77.12) 10,514 (79.01) <0.001
Yes 1296 (19.17) 1498 (22.88) 2794 (20.99)
Anxiety No 5321 (78.4) 4684 (71.13) 10,005 (74.80) <0.001
Yes 1469 (21.63) 1901 (28.87) 3370 (25.20)

*P values are resulted from Chi-square test

the frequency of watching TV (more than 2 h), using
computer (more than 2 h), and screen time (more than 4 h)
was significantly higher in the age group of 13-18 years
than age group of 6-12 years. In addition, the age group
of 13-18 years had more PC and higher SES than age
group 6-12 years (P < 0.001).

Prevalence of psychiatric distress by sex is shown in
Table 2. The results presented that significantly, the
prevalence of psychiatric distress was higher in girls than
boys (P < 0.001).

Table 3 presents the association of independent variables
with screen time in logistic model. The results showed that
older participants had significantly higher risk for higher
watching TV, using computer, and screen time (P < 0.001).
Significantly, girls had less risk for using computer
and screen time than boys (P < 0.001). Students from
high SES regions and students with unhealthy diet had
greater risk for higher watching TV, using computer, and
screen time (P < 0.001). Overweight and obese students
significantly had more risk for high watching TV. With
the increasing number of children, the risk of watching
TV significantly decreased (P < 0.001). Participants with

insomnia and aggression significantly had higher risk for
higher using computer and screen time (P < 0.001).

Discussion

The findings of the present study showed that students
with higher SES, unhealthy food habits, from urban
areas, and older had higher risk for higher watching TV,
using computer, and screen time. The findings of previous
studies showed that there was a significant association
between age increasing with screen time,?*?!1 which was
consistent with our results. The results of Babey et al.’s
study indicated that age was positive associated with using
computer, while no significant association was found
between age and time spent watching TV.B?

In the present study, no significant association was seen
between sex and time spent watching TV, which was
consistent with previous studies.?*** Data showed that
boys had more risk for high screen time than girls,*62%2]
which was consistent with our results. The high level of
screen time in boys may due to high using computer and
video games,™ and on the other hand, in girls in addition
to watching TV, other sedentary behaviors such as talking
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Table 3: Contd...

Working with computer >2 h/day Screen time >4 h/day
Crude OR

Watching TV >2 h/day

Crude OR

Adjusted OR P Crude OR P Adjusted OR P

P

Adjusted OR P

P

(95% CI)* (95%CI) 95% CI)* (95% CI) (95% CI)*

(95% CI)

Depression (no)

Yes

1.53 (1.33-1.76) <0.001 0.99 (0.87-1.14) 0.97

1.70 (1.49-1.93) <0.001 1.15(0.97-1.37) 0.11

1.17 (1.07-1.27) <0.001 0.91 (0.82-1.01) 0.08

Anxiety (no)

Yes

Mozafarian, et al.: Screen time in Iranian children

1.62 (1.43-1.83) <0.001 1.10(0.93-1.31) 0.26 1.47(1.34-1.62) <0.001 1.11 (0.97-1.27) 0.13

1.25 (1.15-1.35) <0.001 1.03 (0.93-1.14) 0.63

Television

Confidence interval, TV:

Odds ratio, CI=

*Adjusted for all variables presented in this table. OR:

on the phone, listening to music,’® and readingl*” were
seen more than boys.

The results of our study presented that students from urban
regions had higher risk for watching TV, using computer,
and screen time. A cross-sectional study in Greece showed
that living in urban is associated with high risk of watching
TV.B¥ In urban regions, high access to cafenets, internet,
computer games, and, on the other hand, increasing
urbanization and decreasing access to safe environment for
playing cause watching TV and using computer, which are
the main entertainments of children and adolescents.

In the current study, participants from high SES regions
had higher risk watching TV, using computer, and screen
time. Our results were consistent with other studies.[*?*3]
High level of screen time in high SES level may due to
great access to electronic devices, video games, and
computer. The results of a study in Columbia showed that
factors such as working mother and income families were
positively associated with access to electronic devices, TV,
and computer in a child room.""

Significant association between physical activity and time
spent watching TV and screen time was found in our study.
The results of studies have been inconsistent, but some data
showed that watching TV and using computer may replace
physical activity in children and adolescents.*! Previous
study indicated that low level of physical activity was related
to increased time spent watching TV and using computer.*?

In the present study, no significant association was found
between family structure and time spent watching TV,
using computer, and screen time. The results of our study
were consistent with previous study.’” In our study, with
increasing number of family’s children, the risk of watching
TV decreased. The results of a cross-sectional study in
Barcelona showed that boys who live with both parents use
media less than boys who live with one parent.?)

Data presented no significant association between weight
and screen time,™’ which was consistent with our results.
While other studies showed that obesity was positively
associate with increase of screen time,®”3% in our study
students with overweight and obesity significantly had
higher risk of increasing time spent watching TV. In
addition, in our study, positive association was found
between unhealthy eating habits and screen time. Results
of other studies showed that unhealthy eating habits
were associated significantly with screen time.>%4?! The
findings of study in Belgium showed that unhealthy eating
habits such as high consumption of soda and chips in
early adolescence predict the high screen time in early
adulthood.” Data indicated that fast food consumption
and eating junk food were associated with screen time and
increasing time spent watching TV.[64%!

In our study, students who had experience of worthlessness
had high risk for increasing watching TV, and aggressive
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students had more risk for increased time spent watching
TV, using computer, and screen time. Furthermore, students
with insomnia had high risk for using computer and screen
time. Data showed that depression was in related to time
spent watching TV and video games.?**! In the present
study, there was no significant association found between
depression and watching TV that may due to different data
collection method.

Our study had some limitations. The study design was
cross-sectional that not allowed to conclusion about
causation. Despite these limitations, main strength of the
current study was large sample.

Conclusions

Findings show the association of age, SES, living area,
eating junk foods, and some psychiatric distress with screen
time, watching TV, and using computer during leisure time.
Effective interventions should consider the modifiable risk
factors to reduce the screen time and its adverse health
effects.
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