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Abstract

Background: The relationship between screen time (ST) 
and the frequency of snack consumption in a national 
sample of Iranian children and adolescents was assessed. 
The present nationwide survey was conducted on 
14,880  school students living in urban and rural areas 
of 30 provinces in Iran. Trained healthcare providers 
conducted the physical examination and completed the 
questionnaire of the World Health Organization – Global 
School-Based Student Health Survey (WHO-GSHS).
Methods: The association between ST (total time spent 
watching TV and using a computer in leisure time) and 

the frequency of snack consumption was determined 
using ordinal logistic regression analysis. The subjects 
were 13,486 students out of the 14,880 invited including 
50.8% boys. The mean (SD) age of participants was 12.47 
(3.36) years.
Results: In multivariate models, for students who had 
prolonged ST (more than 4 h/day), the odds of daily con-
sumption of sweets (odds ratio, OR 1.25; 95% CI 1.14–1.4), 
salty snacks (OR 1.6; 95% CI 1.5–1.76), soft drinks (OR 1.52; 
95% CI 1.4–1.7), canned fruit juice (OR 1.3; 95% CI 1.2–1.4), 
and fast food (OR 1.53; 95% CI 1.4–1.7) were higher com-
pared to those with low ST. Furthermore, the odds of daily 
consumption of milk in students who had prolonged ST 
(more than 4 h/day) were lower compared to those with 
low ST (OR 0.9; 95% CI 0.8–0.99).
Conclusions: Prolonged time spent watching TV and 
using a computer during leisure time might be associ-
ated with unhealthy dietary habits. Moreover, inactiv-
ity induced by prolonged ST may also lead to unhealthy 
dietary habits and in turn excess weight in children and 
adolescents.

Keywords: dietary habit; obesity; screen time (ST); seden-
tary life style; snack.

Introduction
In recent years, obesity has become an epidemic among 
children and adolescents [1]. In Iran, the incidence of 
overweight and obesity in adolescents has also increased 
[2–4]. The prevalence of obesity among Iranian adoles-
cents has been recently reported to be about 5% [5]. In 
addition to being linked to childhood diseases (or a child’s 
well-being), obesity in children is related to a higher risk 
of chronic diseases and reduced life expectancy in adult-
hood [6]. Some of the factors contributing to obesity 
include decreased physical activity, genetics, socioeco-
nomic status (SES), increased sedentary lifestyle, and 
unfavorable dietary habits (e.g. increased consumption 
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of soft drinks, sweets, and fast food) [7, 8]. Meanwhile, 
unhealthy dietary habits are one of the most important 
causes [9]. Human behavior (dietary habits and physical 
activity) is shaped from childhood [10, 11] and contin-
ues to adulthood [12]. Accordingly, many factors such as 
individual, social, and environmental factors influence 
adolescents’ food habits. Watching TV is also one of the 
influencing factors [13].

Some behaviors associated with minimum energy 
consumption, such as lying down or sitting, are called 
sedentary behaviors [14]. Screen time (ST), which refers 
to the sum of the time spent watching TV and using a 
computer, forms a major part of sedentary behaviors. 
Watching TV is linked to obesity in two ways: one is that 
physical activity may be replaced by watching TV and the 
other is that disruption of dietary habits caused by eating 
junk food and overeating while watching TV can lead to 
obesity [15, 16].

Extensive research has been done on the relationship 
between time spent watching TV and dietary habits of 
children and adolescents. In several review studies, it was 
revealed that watching TV is related to unhealthy dietary 
habits in children and adolescents [17–20].

Of the major mechanisms proposed to explain the 
relationship between watching TV and unhealthy food 
habits is the impact of food advertisements on prefer-
ences, selection, and food consumption [15, 21, 22]. In 
other words, watching TV is linked to eating more junk 
food owing to the fact that TV commercials of junk food 
are aimed at children’s programs [23–25]. In some studies, 
a positive relationship between time spent watching TV 
and increase in energy intake in children and adolescents 
has been found [16, 18, 26]. In some studies, watching TV 
is associated with increased consumption of energy-dense 
drinks [18, 27, 28], fast food [18, 26, 29–31], soft drinks [29, 
32–35], sweets [26, 29, 32, 35], salty snacks [26, 29, 36], and 
reduced consumption of fruit and vegetables [18, 25, 27–
29, 31, 32] in children and adolescents.

Likewise, the relationship between computer use [27, 
31, 33] and ST [37, 38] and unhealthy dietary habits in chil-
dren and adolescents has been recently found in a limited 
number of studies.

Nowadays, children and adolescents allocate a major 
part of their leisure time to watch TV and play computer 
games. Most previous studies focused on the effects of 
TV watching, and not the total ST, on snack consump-
tion; moreover, they were almost all conducted in Western 
countries. In spite of the growing problem of childhood 
obesity in our community and possible cultural differ-
ences in the lifestyle patterns, this association has not 
been examined in Iranian children.

Thus, assessing the association between ST and 
dietary habits seems essential for designing and imple-
menting intervention programs to reduce the so-called 
modifiable behaviors in children and adolescents. The 
current study was designed to determine the association 
between ST and dietary habits in a nationally representa-
tive sample of Iranian pediatric population.

Materials and methods
Participants and study design

Data for this nationwide survey were obtained from the fourth phase 
of the childhood and adolescence surveillance and prevention of 
adult non-communicable disease-IV (CASPIAN-IV) study. The details 
of the study method including data collection and sampling frame 
have been described elsewhere previously [39]. Briefly, this national 
cross-sectional multicenter study was conducted on a population of 
14,880 Iranian students aged 6–18 years in 2011–2012. Students were 
selected randomly from elementary, secondary, and high schools by 
the multi-stage cluster sampling method from urban and rural areas 
of 30 provinces. All adolescents participating in the CASPIAN-IV 
study were enrolled, and individuals having incomplete information 
about dietary habits and time spent watching TV and using comput-
ers were excluded. The protocol of study was approved by the Eth-
ics Committee of Tehran and Isfahan University of Medical Sciences, 
and other relevant national organizations. All participants were 
briefed about the study, and oral consent from the students and writ-
ten consent from their parents were obtained.

Measurements

Students’ information was collected through questionnaires and 
conducting physical examinations. Students’ healthcare system 
questionnaires whose validity and reliability had been examined 
by experts [40] were prepared according to the World Health Organ-
ization Global School-based Student Health Survey (WHO-GSHS). 
Students completed the questionnaires under the supervision of 
healthcare experts. Information was entered into a checklist by a 
trained team, and examinations were performed by standard pro-
tocols using calibrated devices. The questions included the follow-
ing items: individual information, family characteristics, and social 
and psychological environment of schools. It is worth noting that 
physical activity was assessed by three self-report questions: a) 
During the past week, on how many days were you physically active 
for overall 30 min per day? b) Do you have regular sports class at 
school? c) How much time do you spend on regular sports class at 
school per week?

Physical activity was evaluated through the principal compo-
nent analysis (PCA) method [41]. Moreover, some questions concern-
ing the family (parents’ education and occupation, having a personal 
computer, type of student’s school (private, public), number of chil-
dren in the family, birth order and birthweight, and family history of 
chronic diseases) were answered by the parents [41].
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The subjects’ dietary habits were investigated through nine food 
items including sweets (cake, cookies, biscuits, and chocolate), salty 
snacks (puff, chips, and pretzel), soft drinks, fresh fruit, dried fruit, 
vegetables (fresh or cooked), canned fruit juice, milk, and fast food 
(sausage, pizza, and hamburger). Dietary habits were measured by 
the following question: ‘How many times do you eat each of these 
food groups?’ Responses on the Likert scale were transformed to 
a numerical scale as follows: never = 1, rarely = 2, weekly = 3, and 
daily = 4.

Anthropometric measurements: Anthropometric measurements 
including height and weight were done according to a standard pro-
gram using calibrated devices by a trained team. Weight was meas-
ured in light clothing to the nearest 0.1 kg on a digital scale, and 
height was recorded without shoes to the nearest 0.1 cm. The body 
mass index (BMI) was calculated by dividing the weight in kilograms 
by the square of height in meters. The BMI z-score was calculated to 
control for age and gender differences [42].

Socioeconomic status (SES) definition: The method and vari-
ables used for calculating SES were approved previously in the 
Progress in International Reading Literacy Study (PIRLS) [43]. The 
SES score was calculated using the PCA method based on parent’s 
education and occupation, type of school (private or public), type 
of home (rented or private), and family assets (private car and 
computer).

ST definition: The time spent watching TV and using computers 
was assessed by the WHO-GSHS questionnaire. Students were asked 
for time spent in hours per day on weekends and on weekdays for 
watching TV and working with computers. The weighted average of 
the time spent watching TV and working with a computer in a day 
was obtained as the sum of 1/7 × watching TV and working with com-
puters on weekends and 6/7 × watching TV and working with com-
puters on weekdays.

The ST for each student was obtained as the sum of the aver-
age time spent watching TV and working with computers in 1 day. 
Time spent watching TV and working with computers and ST were 
divided based on quartiles, and the lower limit of the fourth quar-
tile was considered as the cut-off point (the first, second, and third 
quartiles were considered as low, and the fourth quartile was con-
sidered as high).

Statistical analysis

Quantitative and qualitative variables were reported as mean 
(standard deviations, SD) and number (%), respectively. Independ-
ent sample t-test and the χ2 tests were, respectively, used to com-
pare the quantitative and qualitative variables across ST categories. 
The ordinal logistic regression (OLR) model was used to assess the 
association of ST with the frequency of snack consumption in two 
models (crude and adjusted) for adjusting potential confounders. In 
the adjusted model, potential confounders including age, sex, living 
area (urban, rural), physical activity, BMI z-scores, SES, and sleep 
duration were also taken into account. The data were analyzed by 
the STATA software version 11.0 (STATA Corp, College Station, TX, 
USA). All statistical analyses were performed using the survey data 
analysis method.

Results

Overall, 13,486 students out of the 14,880 invited (90.6% 
participation rate) participated in this study. Approxi-
mately, 50% of the students were boys and 75% were from 
urban areas. The mean (SD) age of participants was 12.47 
(3.36) years.

The mean (SD) h/day spent watching TV, using com-
puters, and ST at leisure time were 2.14 (1.07), 0.86 (0.98), 
and 2.81 (1.55), respectively. The lower limits of fourth 
quartiles of watching TV, working with computers, and 
ST in students obtained were 3, 1, and 4, respectively 
(Table 1).

Students’ characteristics and food habits in terms of 
watching TV, working with computers, and ST are pre-
sented in Table 2. Students who spent more hours per day 
watching TV, working with computers, and ST had higher 
weight and BMI, better SES, and less sleep and physical 
activity.

Moreover, students who worked with computers for 
more than 1 h/day consumed more fresh fruit, dried fruit, 
canned fruit juice, and vegetables compared to those who 
used computers for less than 1 h/day. Students who had 
ST more than 4  h/day were outlined to consume more 
sweets, fresh fruit, dried fruit, and canned fruit juice com-
pared to those with less than 4  h ST per day. Moreover, 
boys spent more time on TV watching and ST compared 
to girls (Table 2).

Associations between time spending watching TV, 
working with computers, and ST and students’ dietary 
habits in the OLR model are presented in Table  3. Stu-
dents who watched TV for more than 3 h/day in compari-
son with those who watched TV for less than 3 h/day had 
higher odds of daily consumption (compared to the com-
bined never, rarely, and weekly consumption) of sweets, 
salty snacks, soft drinks, and fast food and also had lesser 
odds of consuming milk daily (compared to the combined 
never, rarely, and weekly consumption). For watching 
TV for more than 3  h/day, the odds of daily consump-
tion of sweets versus the combined never, rarely, and 
weekly consumption were 1.30 (OR = 1.30, 95% CI [1.2–1.4], 

Table 1: Quartiles of watching TV, working with computers and screen 
time in Iranian children and adolescents: the CASPIAN IV study.

Quartiles   Watching TV, 
h/day

  Working with 
computers, h/day

  Screen 
time, h/day

First   1.14 <  0  1.71 <
Second   1.14–2.14  0  1.71–2.43
Third   2.14–3  1 ≤   2.43–4
Fourth   3 >  1 >  4 >
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p = < 0.001). Nevertheless, no significant association was 
observed between watching TV and consuming fruits, 
canned fruit juice, and vegetables.

Furthermore, the results showed that students who 
used computers for more than 1 h/day compared to those 
with less than 1 h/day of computer use had higher odds 
of daily consumption (compared to the combined never, 
rarely, and weekly consumption) of sweets, salty snacks, 
soft drinks, dried fruit, canned fruit juice, and fast food. 
For example, students who used computers for more than 
1 h/day had 1.14 times higher odds of daily consumption 
of sweets than those who used computers for less than 
1  h/day (OR = 1.14, 95% CI [1.05–1.24], p = 0.002). Yet, 
there was no significant relationship between time spent 
working with computers and consuming fresh fruits, 
vegetables, and milk.

In students who had prolonged ST (more than 
4  h/day), the odds of daily consumption (vs. the com-
bined never, rarely, and weekly consumption) of sweets, 
salty snacks, soft drinks, canned fruit juice, and fast food 
were higher compared to those with low ST. Furthermore, 
the odds of daily consumption of milk in students who 
had prolonged ST (more than 4  h/day) were lower com-
pared to those with low ST. For example, for students who 
had prolonged ST (more than 4 h/day), the odds of daily 
consumption (vs. the combined never, rarely, and weekly 
consumption) of salty snacks were 1.60 (OR = 1.60, 95% 
[1.5–1.76], p = < 0.001) compared to those who had less than 
4 h/day ST. However, no significant association was found 
between ST and consumption of fruit and vegetables.

Discussion
The findings of the present study showed that ST, watch-
ing TV, and working with computers were associated with 
increased odds of consumption of sweets, salty snacks, 
soft drinks, and fast food. Also, there was a significant 
relationship between the time spent watching TV and 
ST and reduced consumption of milk. The findings also 
showed a significant relationship between the time spent 
working with computers and ST and increased consump-
tion of canned fruit juice. However, no significant relation-
ship was observed between ST, time spent watching TV, 
and time spent working with computers and consumption 
of fresh fruit and vegetables.

Nevertheless, in some studies, a significant relation-
ship is reported between watching TV and unhealthy 
dietary habits, which is consistent with the present study. 
For example, the findings of a cross-sectional study Va
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(2006) across Europe and the North American countries 
on a population of 162,305  students aged 11–15  years 
were significantly indicative of an increased consump-
tion of sweets and soft drinks caused by increased time 
spent watching TV [32]. In 2011, a cross-sectional review 
of 53 studies revealed that watching TV is associated with 
increased consumption of energy-dense snacks, drinks, 
and fast food in children and adolescents [18]. The results 
of a prospective cohort study conducted on 548 students 
also proved that increased time spent watching TV is asso-
ciated with a higher consumption of high-energy foods of 
low nutritional value advertised on TV, such as sweets, 
fast food, salty snacks, and sugar-sweetened beverages 
[26]. In 2014, a cross-sectional study on 9–11 year-old 
Canadian children conducted by Borghese Michael et al. 
showed that watching TV has a significant positive rela-
tionship with the consumption of some unhealthy food 
items such as sweets, soft drinks, potato chips, and fast 
food [29]. Also, a significant relationship was outlined in 
the present study between the time spent watching TV and 
reduced daily consumption of milk, which is in line with 
a study on Belgian adolescents in 2006 [32, 44]. However, 
such a relationship was not found in a cross-sectional 
study in Europe [27].

In some studies, the relationship between time spent 
watching TV and using computers and dietary habits has 
also been evaluated separately. Moreover, a cohort study 
on 908  Norwegian children in 2013 unfolded a positive 
relationship between time spent watching TV and using 
computers and the consumption of soft drinks, sugar, and 
unhealthy snacks [33]. Also, the findings of a sectional 
study in Europe in 2012 conducted on 2202 adolescents 
aged 12.5–17.5  years revealed a significant association 
between increased time spent watching TV and computer 
and Internet use in leisure time with a higher probabil-
ity of consuming sweetened beverages and reduced con-
sumption of fruit [27]. A cross-sectional study conducted 
in 2015 on high school students in America showed that 
increased time spent watching TV and using computers 
are related to excessive consumption of fast food and 
sugar-sweetened beverages and reduced consumption of 
fruit and vegetables [31].

The findings of the present study indicated that 
ST is related to increased consumption of sweets, salty 
snacks, soft drinks, canned fruit juice, and fast food 
as well as reduced consumption of milk. Some other 
studies have also suggested a positive relationship 
between ST and unhealthy dietary habits in children and 
adolescents. A large national survey on Saudi Arabian 
adolescents in 2013 showed that increased ST was asso-
ciated with increased consumption of sugar-sweetened Ta

bl
e 
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drinks, fast food, cake, and energy drinks [38]. By 
the same token, in a cross-sectional study conducted 
on 630 Canadian 8–10-year-old children in 2015, the 
results showed that increased ST was associated with 
increased energy intake and reduced consumption of 
fiber, fruits, and vegetables [37].

Probably, the relationship between watching TV and 
unhealthy dietary habits is due to the effect of TV ads on 
preferences, selection, and food consumption [15, 21, 22]. 
Most of the foods advertised on TV misrepresent nutrition-
ally poor foods containing sugar, salt, and high fat [45, 
46]. Children are likely to choose unhealthy foods due to 
their exposure to food advertising which appears on TV 
[47]. A study conducted by Wiecha in 2006 showed that 
foods and drinks usually advertised on TV play an impor-
tant role in adolescents’ nutrition [26]. Exposed to much 
more food advertising, it is more probable that the person 
requests for and consumes the advertised food [36].

Probably, the relationship between computer use and 
dietary habits is due to the effect of advertisements on 
the Internet and in video games. Considering the fact that 
recently adolescents spend more time on sedentary activi-
ties, which is largely due to the increased use of comput-
ers [43, 48–50], it seems necessary to conduct studies on 
the content of Internet ads and its impact on individuals’ 
food habits.

Some studies have reported that watching TV is asso-
ciated with reduced consumption of fruit and vegetables 
in children and adolescents [18, 28, 29, 32]. This relation-
ship, however, was not found in the current study for 
several reasons, partly due to people’s nutritional culture. 
Moreover, greater parental supervision on children’s fruit 
and vegetable consumption as well as the availability of 
fruit and vegetables are possibly the contributing factors 
to such a result. In addition, the level of family income 
may distort this relationship. As information on families’ 
income was not available, the results may have been influ-
enced by such factors. For other reasons, we can refer to 
the upper boundary point for watching TV; if the upper 
limit for watching TV is considered more than 2 h, all the 
results might be almost the same except that of vegeta-
ble consumption for which a significant inverse correla-
tion was found (OR = 0.91, CI 95% [0.85–0.97],p = 0.006). 
However, no significant relationship was found with 
regard to fruit consumption.

Much research has been conducted on the relation-
ship between the time spent watching TV and video 
and working with computers and dietary habits in dif-
ferent populations. However, these studies are different 
in terms of measurement methods of nutritional factors, 

type of controlled confounders, use of different statistical 
methods, sample size as well as the age groups studied.

The main limitation of the study was its cross-sec-
tional design, which precludes causal inference. More-
over, the data collection method for food habits and ST, 
which was based on self-reporting might have caused a 
bias in reporting.

As food items’ data were collected via qualitative 
methods, detailed nutrient intake data were not available. 
Hence, using only four modes (never, rarely, weekly, and 
daily) as qualitative indicators, people who consumed 
food several times per day were considered with equal 
daily consumption that may have led to under-estimation 
of the results.

Also, despite adjustment for some confounding 
factors, some confounders may still remain such as family 
income, maturity status, and environmental factors. It is 
recommended to consider family income and adolescents’ 
maturity status and their impact as confounding variables 
in future studies.

The main strength of this study was its large sample 
size. Also, a validated questionnaire (WHO-GSHS) was 
used for data collection.

The findings suggest that prolonged time spent watch-
ing TV and using computers during leisure time is possi-
bly related to unhealthy dietary habits, and thus obesity 
in children and adolescents. Therefore, it is possible to 
prevent obesity and its complications through increasing 
families’ knowledge, modifying behaviors, creating fields 
for diverse entertainments, and having more control on 
children’s food habits.
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