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Regional Disparities in Sedentary Behaviors and Meal Frequency in Iranian
Adolescents: The CASPIAN-III Study
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Background: The prevalence of obesity is increasing among Iranian youngsters like other developing countries.

Objectives: This study was conducted to assess regional disparities in sedentary behaviors and meal frequency in Iranian adolescents.
Patients and Methods: In this national survey, 5682 students aged 10 - 18 years from urban and rural districts of 27 provinces of Iran were
selected via stratified multi-stage sampling method. The country was classified into four sub-national regions, based on criteria of the
combination of geography and socioeconomic status (SES). Mean of meal frequency and physical activity levels as well as prevalence of
omitting meals and sedentary behavior were compared across regions with different SES after stratifying with sex and age group.
Results: Meal frequency in lower socio-economic regions was significantly higher than two other regions in 10 - 13 and 10 - 18 years old
groups (P trend < 0.001). However, the mean of working hours with computer was linearly increased with increasing the SES in studied
regions (P trend < 0.001), whereas the corresponding figure was not significant for the mean of watching TV (P trend > 0.05). Frequency of
adolescents omitting their meals was higher in higher SES regions especially in West Iran (P < 0.001) in 10 - 13 years old age group. Having
personal computer and working with it more than two hours per day mainly was observed in central Iran which ranked as the highest
SES group.

Conclusions: Efforts to ensure Iranian youth meet healthy food habits and screen time guidelines include limiting access to screen
technologies and encouraging parents to monitor their own screen time is required.

Keywords: Adolescent; Obesity; Behavior

1. Background

The prevalence of obesity is increasing among Iranian
youngsters like other developing countries (1, 2). A com-
plex interaction between environmental and behavioral
factors is known to be underlying cause of childhood
obesity (3). Sedentary behaviors (television, video and
computer) are related to health outcomes independent
of physical activity, because sedentary behaviors may
displace the available time for participation in physical
activity, resulting in overall lower energy expenditure
(4). Some of the studies revealed that the obesogenic ef-
fect of television (TV) viewing in youngsters may be due
to increasing food intake than to decreased physical ac-
tivity levels (5, 6). Also, snacking play an important role
in emerging of overweight and obesity (7). Some of the

dietary behaviors linked with obesity are as follows: in-
creased number of meals eaten outside home (8), larger
portion sizes of meals at restaurants and fast-food take-
aways (9), and increased consumption of soft drinks (10,
11). Sociodemographic factors may be explaining the as-
sociation between sedentary behaviors and food intake.
Families with lower economic status buy less-nutritious,
energy-dense foods owing to their reduced cost. These
families may prefer watching TV during their leisure
time (12). Information about the contexts of snacking
in adolescents or how snacking may influence other di-
etary habits, like meal skipping is lacking. Also few stud-
ies have examined trends of sedentary behaviors among
youth in developing nations.
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2. Objectives

This study is conducted to compare the mean of meal
frequency and physical activity level in a nationally rep-
resentative sample of Iranian adolescents living in differ-
entregions with diverse socio-demographic patterns and
to determine whether meal and snacking patterns are as-
sociated with gender, age level, or region of residence.

3. Patients and Methods

This national level cross-sectional study was performed
in 2009 - 2010 as the third survey of the school-based
surveillance system entitled Childhood and Adolescence
Surveillance and Preventlon of Adult Non-communicable
Disease (CASPIAN-III) Study in Iran. It was a multicentre
study performed among 5682 school students (96% par-
ticipation rate), aged 10 - 18 years, living in urban and
rural areas of 27 provinces in Iran. Details on the study
protocol have been described before (13, 14) and here we
report it in brief. Approval for the study was granted by
ethics committees and other relevant national regulato-
ry organizations. The Data and Safety Monitoring Board
of the project closely supervised the quality control and
quality assurance of the survey at the national level. The
project team obtained written informed consent from
parents and oral assent from students. They selected
school students by multistage random cluster sampling.
Schools were stratified according to location (urban or
rural), and the socioeconomic characteristics of their
catchment area, taking into consideration the propor-
tion of the different types of schools (public or private)
to avoid socioeconomic bias. Questionnaires in the Farsi
language were prepared based on the questionnaires
used in the WHO STEP-wise approach to non-communi-
cable diseases (Tools version 9.5) and the WHO Global
School-based Student Health Survey (GSHS). Students
filled in a validated food frequency questionnaire. The
validity of our questionnaire’s content was affirmed by a
panel of experts; item analysis and reliability measures
were assessed in a pilot study. Data on physical activity
level and time screen of students was gathered through
a questionnaire. The students’ PA pattern was assessed
by the questionnaire in which nine different metabolic
equivalent (MET) levels were ranged on a scale from
sleep/rest (0.9 METs) to high-intensity physical activities
(> 6 METs); this instrument was assessed by comparison
with measurement of physical activity by accelerometry
and keeping a PA diary (15). The questionnaire had previ-
ously been modified and validated among Iranian young
people (16), and was found to be significantly associated
with the results obtained using the International Physi-
cal Activity Questionnaire (IPAQ) (17). For each activity
level, the MET-value was multiplied by the time spent at
that particular level. The MET-time at each level was add-
ed to obtain a total over 24 hours MET-time, representing
the PA level on an average weekday. Energy expenditure
was estimated by multiplying the total 24-hour MET-time

by the body weight. In the current study, we categorized
the PA level according to the tertiles computed in the
population studied, and scored it from one to three cor-
responding to the first to the third tertile. The data entry
staff entered data for all forms. And questionnaires twice
and checked for completeness and inconsistencies. The
data checking process was conducted first at the district
and then at the national level (13). Classification of Iran
into four sub-national regions was based on previously
published paper by Farzadfar et al. (18). The sub-national
regions were defined based on criteria of the combina-
tion of geography and SES using principal component
analysis. According to this classification, the Southeast
and the Central region have the lowest and highest SES,
respectively. SES was an index consisted of variables from
the 2006 census, including literacy, family permanent in-
come (family assets) and employment rate.

3.1. Statistical Analyses

Continuous and categorical variables are expressed
as mean (standard deviation) and number (percent-
age), respectively. The differences in prevalence of meal
frequencies, time spent watching television and/or at a
computer across regions were tested by using the Pear-
son Chi-square test. Comparison of means of these vari-
ables across regions was investigated by ANOVA; signifi-
cant findings were further analyzed using post hoc tests
(Tukey). A P value of < 0.05 was considered as statistically
significant. All statistical analyses were performed using
programs available in the STATA package.

4.Results

The participants of this study included 5682 students
aged 10 - 18 years old. The number of subjects in South-
east (lowest SES), North-Northeast (second low SES rank),
West (second high SES rank) and Central (highest SES) re-
gions were 567 (10.0%), 1075 (18.9%), 2372 (41.7%) and 16618
(29.4%), respectively. No significant difference was found
in age and sex ratio across the regions (P > 0.05). Table
1 shows the mean daily meal frequency, hours of watch-
ing TV, working with computer, and screen time activity
of adolescent participants of the study based on their sex
and age group. Meal frequency in lower socio-economic
regions (Southeast and North-Northeast) was signifi-
cantly higher than in two other regions (West and Cen-
tral)in10-13 and 10 - 18 years old groups (P trend < 0.001).
However, the mean of working hours with computer
was linearly increased as the SES of regions increased (P
trend < 0.001), whereas the corresponding figure was not
significant for the mean of watching TV (P trend > 0.05).
Nearly mean of all three variables shown in Table 1 was
significantly higher in girls compared to boys in different
age groups and regions except for the lowest SES region.
Frequency of adolescents omitting meals was higher in
higher SES regions especially in West Iran (P < 0.001) in
10 - 13 years old age group and as SES increased between
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regions, male adolescents omitted their meals more than
did girls (Table 2). Having personal computer and work-
ing with it more than two hours per day mainly was ob-
served in central Iran which ranked as the highest SES
group. North-Northeast and West were similar regarding
these variables and adolescents residing in Southeast re-
gion had the lowest working with computer (Table 3), as
well as physical activity between regions. Both physical
activity hours per day and participation in a sport class at
school were higher in male than in female subjects and
in central region-which was the highest SES-compared to
other regions (Table 4).

5. Discussion

To our best knowledge, this is the first study in develop-
ing countries to address identifying the meal frequency
pattern and sedentary behavior in adolescent of sub-
national regions of Iran and one of the few in the inter-
national literature. Regarding physical activity level, our
study focused on some key behaviors such as watching TV,
using computer, and playing video games. Based on our
findings, having personal computer and working with it
mainly was observed in central Iran which ranked as the
highest SES group. North-Northeast and West were simi-
lar regarding these variables and adolescents residing
in Southeast region had the lowest working with com-
puter among regions. The opposite association observed
between SES group and computer use may be related to
economical access. That is, families residing in lower SES
regions may not be able to afford a home computer. A
study conducted by Carson et al. revealed that girls living
in low SES neighborhoods engaged in significantly more
weekly screen time and TV/movie minutes compared to
girls living in high SES neighborhoods. Consistent with
our study, children living in low SES neighborhoods were
more likely to use video games and less likely to use com-
puters compared to children living in high SES neigh-
borhoods. Also, children living in medium SES neigh-
borhoods were less likely to use computers compared
to children living in high SES neighborhoods (19). A few
studies that have assessed temporal trends in screen time
among children in developed nations, revealed that a sig-
nificant increase in both screen time and the proportion
of youngsters spending two or more hours per day on
screen time over the last decade (20-22). These trends are
consistent with previous studies from developed coun-
tries (20, 21), but reveal more rapid increases than previ-
ously reported because of economic transitioning which
is occurring in these countries. Rapid increase in the fam-
ily income has caused ownership of televisions, video
players and computers, and prevalence of child obesity
(23). There are not data on trends of sedentary behaviors
among Iranian children or adolescents and only small
cross-sectional assessments were conducted on this re-
gard. Future studies should examine the physical activity
level changes of these age groups after efforts for design-
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ing screen time guidelines. Studies among Western youth
in the developed countries such as USA (24), UK (25),
France (21), Canada (26) and Australia (27, 28) conducted
between 1999 and 2006, have reported that the average
screen time among Western youth was approximately 2.5
hours per day. In Mexico City, youth watched TV for 2.4
hours per day and videos for 0.9 hours per day in 1997,
with a 40% of youth exceeding the screen time guidelines
(29). Daily mean of national screen time in our study was
about 2.8 hours and was similar to other studies in de-
veloping countries reported 2.7 hours per day of screen
time among their youth in 2005 - 2006 (30). These find-
ings are in contrast to other findings from Asian based
studies that indicate screen time is lower among youth
in arange of Asian countries compared with Western and
South American youth. However, screen use in Asia was
related to the economic prosperity of the country (4, 31)
and in the present study it was different in the four SES
based regions in the country. One of the first studies in
Latin America showed an increase of 60 minutes in the
overall screen time from age 11 to 15 years. Also, using
computer increased, TV viewing declined, and no chang-
ing was observed in time spent playing video games.
Boys reported more hours of screen time than girls (32).
Our study revealed that screen time increased in early
adolescents, consistent with above study. Greater screen
time among boys in comparison with girls was observed.
A study conducted in Australia revealed that watching
TV/|videos/DVDs and using computer for fun were the
most popular sedentary behavior among students, cor-
responding with more than one-half of all sedentary
time spent by Australian adolescents (28). In a study of
American adolescents, no difference in mean time of
watching TV/video between sexes was observed. Howev-
er, boys spent more time playing computer games than
girls, whereas girls spent more time sitting and listening
to music and talking on the telephone than boys (33). In
Spanish children, males also spent more time for playing
computer games and engaged in more time spent in all
screen-viewing behaviors than females (34). A systematic
review involving only prospective studies revealed that
there is insufficient evidence for the socioeconomic de-
terminants of sedentary behavior (35). Consistent with
other studies we found sedentary activities differed be-
tween boys and girls (36,37). Therefore future screen time
and sedentary behavior research among children and
adolescents should be consider the moderating effects of
gender as well as assessing explanations for these effects.
Our study explored meal frequency of adolescents and
the association of region with skipping meals. Frequency
of adolescents omitting their meals was higher in high-
er SES regions especially in West Iran in 10 - 13 years old
age group and as SES increased between regions; male
adolescents more omitted their meals than girls. The
increasing prevalence of snacking has been considered
as a potentially important influence on energy regula-
tion and rapid increasing of obesity in adolescents (38).
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Many studies revealed a positive association between
lower SES and incorrect dietary behaviors like meal
skippin (39-41). Other recent studies revealed that eating
regularly and not skipping meals have a positive effect
on overall quality of life such as academic performance,
energy, and emotional functioning (42, 43). In one
Australian study, the most commonly reported reasons
for skipping breakfast in adolescents included: a lack of
time in the morning (52%) and not being hungry (22%).
Researchers think snacking on the run and on the way
to or from school could be associated with a lack of
time and support their finding that snacking in these
contexts increased the likelihood of skipping breakfast
in adolescents, compared with adolescents who did
not snack in these contexts (44). Some Korean studies
assessed the various factors that may be associated with
adolescents’ meal skipping, such as accurate knowledge
of nutrition, residential district, parents’ job and
cigarette smoking, along with the variables like SES (45,
46). These mentioned factors turned out to be important
variables in above research as well. An Australian survey
demonstrated that more adolescents skipped breakfast
(20%) than skipped lunch (12%) or dinner (2%). Meal
skipping was associated with gender and region of
residence which is similar to our findings. Females were
more likely than males to report skipping breakfast and
lunch on most days. Also, adolescents from metropolitan
regions compared with non-metropolitan adolescents
were more likely to report skipping breakfast on most
days. Meal skipping was associated with gender and
region of residence. Skipping breakfast and lunch in
females were more than in males. Similarly, adolescents
in metropolitan areas were more likely than their peers
from nonmetropolitan areas to skip breakfast (5). Some
more studies have also reported a higher frequency of
breakfast skipping among female adolescents (44, 47).
Recently in a study of meal skipping patterns among
fourth grade children from distinct geographical
locations in Maryland, USA, researchers found that urban
students were more likely to skip breakfast compared
with suburban and rural students (48). Based on our
findings, Iranian adolescents especially in lower SES
regions, did not have proper meal frequency, screen
time and physical activity level which can led to health
problems including non- communicable disease in
later life. Therefore, efforts to ensure Iranian youth meet
healthy food habits and screen time guidelines-include
limiting access to screen technologies-and encouraging
parents to monitor their own screen time is required.

5.1. Study Limitations and Strengths

Major strength of this study was large-scale sample
size which was studied to represent Iranian adolescents
in nationwide survey. The sampling and data collection
methods were identical in sub-national regions, too. In
addition, this study provides a valuable body of informa-

Iran ] Pediatr. 2015;25(2):e182

tion about screen time, physical activity levels and meal
frequency of adolescents living in different regions of
Iran. However, we cannot assume the certain contexts
of snacking in subjects (e.g. in the middle of the night,
on the way to or from school). Also, since we did not ask
students to indicate what kind of foods or drinks they
consumed as snacks, we are unable to determine if the
nutritional quality of the snacks varied according to the
context of snack. So, future research should be assessing
whether adolescents consume different types of snacks
in different snacking contexts. For example, are adoles-
cents more likely to snack on energy dense foods (chips,
chocolate) while watching TV, fruit while doing home-
work, and milk in the middle of the night?

In conclusion, from a public health perspective, our
findings have potential implications for interventions
designed to reduce screen time among adolescents. Fur-
ther studies are needed to expand the body of evidence
on predictors and health consequences of screen-time
change among adolescents. Future interventions may
need to consider environmental factors and be gender
specific. In addition, programs to reduce screen time
must address the roles of parents and socioeconomic
characteristics of families in different regions of Iran.
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