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It is well documented that physical inactivity is related to weight gain and a whole host of chronic
diseases. This study investigated trends of low physical activity among Iranian adolescents in urban
and rural areas between 2006-2011. A total of 12,178 adolescents, aged between 15 and 19 years,
participated in National Surveys of Risk Factors for Non-Communicable Diseases. Data on physical
activity was obtained using the global physical activity questionnaire. A complex sample survey
and multinomial logistic regression were used to model physical activity levels. The percentage

of adolescents who had low levels of physical activity increased from 2006 to 2011 in both urban
and rural areas. Low and moderate levels of physical activity were lower in rural girls as compared
with urban girls, with a prevalence ratio of 0.59 (95% Cl 0.47-0.74) and 0.59 (95% Cl 0.47-0.74),
respectively. The corresponding values for boys residing in rural areas compared with boys in urban
areas were 0.56 (95% Cl 0.43-0.75) and 0.60 (95% Cl 0.48-0.74), respectively. The adolescents’
lifestyles showed an increasing trend for physical inactivity in both genders; however, in rural areas,
only girls had a rising affinity for a sedentary lifestyle throughout the 2006-2011 years.

Based on the global statistics, physical inactivity has increased dramatically in adolescents aged 13-15 years in
more than one hundred countries over the past decades'. Nowadays, the fast-growing attraction for children and
adolescents to view TV/film screens and play video games has become prevalent in both developed and develop-
ing nations'—. According to the World Health Organization (WHO), recommended daily physical activity for
children and adolescents aged 5-17 years is at least 60 min of moderate- to vigorous-intensity physical activity
per day*. In addition, "low physical activity" in young childhood is defined as not achieving a minimum of at
least 600 MET-minutes per week. A recent WHO report indicated that over 80% of adolescents aged 11-17 years
had low physical activity’.

Furthermore, in a study conducted by Subhi, only less than one-fifth of children in early adolescence met
the adequate daily physical activity requirements in ten Eastern Mediterranean region countries®. The results
of a systematic review in Iran revealed that the prevalence of physical inactivity and sedentary lifestyle among
adolescence is high’, and over 45% of Iranian school children do not have adequate levels of physical activity®.
There is a whole host of evidence to demonstrate that insufficient physical exercise in youth can be a crucial
indicator of an unhealthy lifestyle, as well as weight disorders, which can lead to major chronic diseases such as
diabetes type 2, cardiovascular diseases and cancers® %

It is well known that adolescence is a critical period of life for shaping healthy behaviors that affect an indi-
vidual’s future habits and wellbeing. Adolescents experience essential physical and psychological changes that
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place them at an increased risk of becoming overweight. Evidence shows that as children near teens, they decrease
physical activity and engage in more sedentary activities in recent years'’. Although the association between low
physical activity and excessive weight gain in the early years of life has been well documented'*', further solid
evidence has complicated matters by disclosing that even underweight children do not meet desirable levels of
physical activity'¢'%. Findings from a study evaluating adolescents’ physical activity in the United States also
showed that both underweight and overweight teens had low levels of physical activity®.

Additionally, the results of a large cross-sectional study conducted on school-aged children in different
Eastern Mediterranean countries revealed that the proportion of children and adolescents who were physically
active was surprisingly highest in the overweight subjects-followed by the normal and underweight groups®.
Intriguingly, a study conducted in Iran also showed no significant correlation between time spent on different
physical activities and age-specific BMI in the studied population'. On the other hand, results of a national
survey evaluating a representative sample of Iranian children and adolescents indicated that compared to nor-
mal weight children, both underweight and obese children were more likely to be inactive®’; the prevalence of
physical inactivity observed in children from all weight groups emphasizes the importance of physical activity
monitoring in all Iranian children, not only obese ones. In addition to weight status, gender-specific patterns
were observed in several previous studies>*'~?. Existing data on the global physical activity levels of adolescence
reveals that boys are more active than girls'. Hence, gender group as well as weight status were considered to
investigate trends of low physical activity in the current study.

A growing body of evidence has asserted that apart from personal factors mentioned, environmental, cultural,
economic, and technological development, as well as transportation and urbanization, has notably affected the
daily physical activity practices of individuals'>**-2. Urbanization involves the growth of cities and migration
from rural areas; moreover, behavioral changes will also occur through the often accompanying industrialization
and economic development?’. One study reported a complex association between dietary transition, urbaniza-
tion and increased public transport and decreased levels of physical activity- and therefore-a rising prevalence of
obesity in developing countries?®. Besides, the findings of a cohort study from Italy revealed linear associations
between physical activity and obesity with increasing urbanization?!, concurring with other studies that realized
rural adolescents spend more time on outdoor activities than urban youths**?. A recent national survey revealed
that although physical activity levels are low among Iranian children and adolescents, students residing in rural
areas spend more time being physically active®®. We may conclude from this analysis that the type of environ-
ment can influence lifestyle patterns, including daily physical activity, especially during the early years of life.

Iran is a country with an approximately 75 million population (49% female), two-thirds of which reside in
urban areas. According to the results of a national survey, Iranian children and adolescents living in rural and
urban areas have different levels of physical activity®. However, related studies and national reports are cross-
sectional and have focused mainly on physical activity and its determinants among Iranian adolescents®!2.
The main objective of this study was to examine the trend of low physical activity in Iranian adolescents aged
15-19 years, residing across urban and rural areas using data from the national Surveillance of Risk Factors of
Non-Communicable Diseases (SuRFNCD) from 2006 to 2011.

Methods

Study population. This study was conducted within the framework of the national Surveillance of Risk Fac-
tors of Non-Communicable Diseases (SuRFNCD) conducted through 2006-2011; this was based on the WHO
STEP-wise approach to Surveillance (STEPS) for WHO member countries as a simple, standardized method
for collecting, analyzing and disseminating data (available at https://www.who.int/ncds/surveillance/steps/en/).
This approach encourages countries to collect small amounts of useful information in a regular and continuous
manner. The STEPS instrument covers three different steps of risk factor assessment, including questionnaire,
physical exam and biochemical measurements. In Iran, the first two steps were implemented each year, except in
2010, when the survey was not carried out due to administrative and financial constraints. A representative sam-
ple of urban and rural individuals was selected based on a multistage random cluster sampling method; more
details of the SURFNCD have been reported previously®. The surveys received ethics approval from the Center
for Disease Control in Iran. All participants gave informed consent. Interviewers were trained on all details of
the survey in a 1-day workshop in Tehran. The age range of the surveys is usually 15-65 years—however, for
this current analysis—a total of 12,178 adolescents aged 15-19 years were considered, including 2006 (n=2595),
2007 (n=2897), 2008 (n=2950), 2009 (n=2827) and 2011 (n=909). Data on variables including sex, age, resi-
dential area, physical activity, and general obesity were analyzed.

Measurements. The global physical activity questionnaire (GPAQ) endorsed by WHO was used as a stand-
ard questionnaire for measuring physical activity. The translation of the second version of GPAQ has been used
for the assessment of physical activity in SURFNCD studies with acceptable reliability and validity®®. In these
surveys, demographic information such as sex, age, province and area were also documented.

The weight and height of participants were measured in light clothing without shoes, using a portable cali-
brated electronic weighing scale and a portable height scale, respectively”’. Body mass index (BMI) was calculated
based on the Quetelet formula (weight (kg)/height® (m))*.

Definition of terms.  According to the GPAQ questionnaire, physical activity was categorized at three levels:
(1) High: a vigorous-intensity activity that was performed at least 3 days a week, achieving a minimum of at least
1500 metabolic equivalent (MET) minutes per week, or 7 days of any combination of walking and moderate- or
vigorous-intensity activities, achieving a minimum of at least 3000 MET-minute/week; (2) Moderate: >3 days
of vigorous-intensity activity, at least 20 min/day, or =5 days of moderate-intensity activity (including walking)
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Figurel. Trend of total physical activity (MET-minutes per week) of adolescents, aged 15-19 years: SuRFNCD
2006-2011. (a) Based on sex strata. P for trend in boys=0.03; P for trend in girls=0.02; P-interaction for sex/
year=0.3. (b) Based on residential areas. P-interaction for area/year=0.25; P for trend in urban=0.07; P for
trend in rural =0.04. Error bars shows standard error.

of at least 30 min per day, or five or more days of any combination of walking, moderate- or vigorous intensity
activities, achieving a minimum of at least 600 MET-minutes per week and (3) Low: not meeting any of the
above mentioned criteria®.

General obesity status was defined based on BMI z-score, which was determined using a child’s age, sex, BMI
(kg/m?), and an appropriate reference standard. For adolescents aged 15-18 years, weight status was defined as
follows: — 2SD < underweight < SD, 1SD < normal < 2SD, 2SD < overweight < 3SD and obesity > 3SD. For individu-
als aged 19-20 years, BMI was categorized into four groups, including underweight (BMI < 18.5), normal weight
(18.5<BMI<25), overweight (25 < BMI < 30) and obese (30 <BMI). In this study, underweight and normal weight
participants were considered as the non-obese group, while overweight and obese individuals were considered
as the obese group.

Statistical analysis. Complex sample survey analysis was used to provide representative estimates of the
Iranian population in 2006, 2007, 2008, 2009, and 2011. According to the 2011 national census of Iran, sampling
weights were generated based on sex and area (rural/urban) strata.

Data from 2006 to 2011 SuURFNCD were pooled for analysis. Continuous variables are presented as
mean + standard error and categorical variables are expressed as frequencies (%). Multinomial logistic regres-
sion was applied to model physical activity levels. Accordingly, physical activity levels were considered as the
dependent variable and the years were included as a categorical variable. Corresponding values for each time
point of the study were as follows: 0 for 2006, 1 for 2007, 2 for 2008, 3 for 2009 and 5 for 2011. Models 1* and 1°
were adjusted for years. Model 1°* was stratified based on residential areas. In this model, sex and obesity status
were considered as independent variables. Model 1° was stratified based on sex categories and areas and obesity
status were included as independent variables. Also, the interaction effects (sex x obesity status, area x obesity
status) were examined in models 1® and 1% respectively. Prevalence ratios (PR) and 95% confidence intervals
(CIs) were calculated for the models mentioned.

To assist the presentation and comprehension of the results, we illustrate the means of total physical activ-
ity throughout 2006-2011 surveys across sex strata and areas of residence in separate figures (Fig. la,b). For
assessing the linear trend of total physical activity through the years, linear regression was fitted for sex and areas
independently. In each model, the effect of year was reported as p for trend. Also, differences in means of total
physical activity over the years across the sex strata and areas of residence were examined by modeling interac-
tion terms (sex x year, area X year), respectively.

The unadjusted prevalence rates of low physical activity and their 95% ClIs, based on sex/area categories over
the years, were calculated. Temporal trends of low physical activity prevalence during 2006-2011 were assessed
by linear regression as well. Analyses were conducted using STATA version 14*. P-values < 0.05 were considered
statistically significant.

Results

There were 12,178 participants, 5,588 girls (45.9%) and 6,590 boys (54.1%) for these repeated cross-sectional
studies. Socio-demographic and anthropometric characteristics of the study population are presented in Table 1.
The mean age of adolescents was approximately 17 years in each survey.

Remarkably the percentage of adolescents with high physical activity decreased from 2006 to 2011 in both
urban and rural areas, whereas the percentage of individuals with low physical activity rose. Moreover, based on
obesity status from 2006 to 2011, the percentage of non-obese individuals decreased in urban and rural areas,
whereas the percentage of obese individuals increased in both residential areas. Sex-specific characteristics of
participants are shown in Table 1-Appendix. Results of multinomial logistic models are presented in Table 2.

After adjusting for years in model 17 the prevalence of low and moderate physical activity for boys was lower
than girls in both residential areas. In urban areas, the prevalence ratio of low and moderate physical activity for
boys compared to girls was 0.11 (95% CI 0.09-0.14) and 0.20 (95% CI 0.17-0.25), respectively. The correspond-
ing values in rural areas were 0.11 (95% CI 0.10-0.14) and 0.21(95% CI 0.18-0.24), respectively. However, obese
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Urban Rural
2006 2007 2008 2009 2011 2006 2007 2008 2009 2011
(n=1580) (n=1688) (n=1797) (n=1523) (n=601) (n=1015) (n=1209) | (n=1153) (n=1304) | (n=308)
Age (years) 17.76 £0.02 17.60+0.03 17.58+0.03 17.58 £0.04 17.74+0.05 17.83+0.03 17.55+0.03 | 17.55+0.04 17.60+0.03 | 17.61+0.08
Sex n(%)
Girls 693(43.9) 738(43.7) 800(44.5) 709(46.6) 327(54.4) 495(48.8) 547(45.2) 516(44.8) 600 (46) 163(52.9)
Boys 887(56.1) 950(56.3) 997(55.5) 814 (53.4) 274(45.6) 520(51.2) 662(54.8) 637(55.2) 704(54) 145(47.1)
Physical activity
(%+SE)
High 47.30x1.14 42.74+1.11 40.25+1.10 37.42+1.19 41.41+2.08 55.04+1.38 53.75+£1.33 | 56.16%£1.36 54.73+1.29 | 44.64+2.85
Moderate 32.94+1.19 32.68+1.19 30.24+1.13 32.81£1.26 27.68+1.97 25.95+1.34 26.52+1.30 |22.52+1.27 24.46+1.24 |26.89+2.77
Low 19.74+1.02 24.56+1.06 29.49+1.09 29.75+1.19 30.90+1.87 18.99+1.18 19.72+1.14 | 21.30+1.20 20.79+1.11 | 28.46+2.63
General obesity
(% +SE)
Obese 20.68+1.01 21.50+0.99 21.14+0.97 22.80+1.07 21.96+1.68 15.46+1.08 1521+£1.02 | 15.50+1.06 17.63+1.05 |17.05%£2.05
Non-obese 79.31£1.01 78.49+0.99 78.85+0.97 77.19+1.07 78.03+1.68 84.53+1.08 84.78+1.02 | 84.49+1.06 82.36£1.05 | 82.94+2.05

Table 1. Area-specific characteristics of adolescents aged 15-19: SURFNCD2006-2011. Age value is
Mean + SEM. Variables (except sex) are standardized according to sex. Non-obese: underweight/normal.
Obese: overweight/obese.

Urban Rural

PR for low(95%CI) | PR for moderate(95%CI) | PR for low(95%CI) | PR for moderate(95%CI)
Model 1*
Girls Reference Reference Reference Reference
Boys 0.11%(0.09-0.14) 0.20* (0.17-0.25) 0.11%(0.10-0.14) 0.21%(0.18-0.24)
Non-obese Reference Reference Reference Reference
Obese 0.99(0.77-1.27) 1.01(0.80-1.27) 1.06(0.74-1.51) 0.97(0.68-1.36)

Girls Boys

PR for low(95%CI) | PR for moderate(95%CI) | PR for low(95%CI) | PR for moderate(95%CI)
Model 1°
Urban Reference Reference Reference Reference
Rural 0.59*(0.47-0.74) 0.59*(0.47-0.74) 0.56%(0.43-0.75) 0.60*(0.48-0.74)
Non-obese Reference Reference Reference Reference
Obese 0.86(0.65-1.14) 0.83(0.62-1.09) 1.15(0.84-1.56) 1.16(0.89-1.51)

Table 2. Prevalence ratio (PR) of low and moderate physical activity according to adolescents’ (aged

15-19 years) residential area: SuRFNCD2006- 2011. Low physical activity: lower than 600 MET-minutes per
week, Moderate physical activity: at least 600 MET-minutes per week, High physical activity: at least 3,000
MET-minutes per week. Models are adjusted for the year. Reference: High physical activity in multinomial
logistic. P values <0.001. P-interaction for sex-obesity in low physical activity =0.11; sex-obesity in moderate
physical activity = 0.07; area-obesity in low physical activity =0.5; area-obesity in moderate physical
activity =0.97. *P-values < 0.05 were considered statistically significant.

adolescents did not show different patterns of physical activity, compared to their non-obese counterparts. In
model 1°, the prevalence ratios of low and moderate physical activity for rural girls were 0.59 (95% CI 0.47-0.74)
and 0.59 (95% CI 0.47-0.74) compared to urban girls. The corresponding values were 0.56 (95% CI 0.43-0.75)
and 0.60(95% CI 0.48-0.74) in boys, respectively.

The mean of total physical activity in all the national surveys is shown for gender and residential area cat-
egories separately (Fig. 1a,b).

Accordingly to the survey, a significant decrease in total physical activity was observed among both genders
and residential areas from 2006 to 2009 (P <0.05); however, the mean total physical activity increased from 2009
to 2011 in boys from urban areas. In addition, there was no significant interaction between sex and years (P=0.3)
or between residential areas and years (P=0.25).

Unadjusted prevalence of low physical activity based on sex and residential area from 2006 to 2011 is pre-
sented in Table 2—appendix.

In both genders and areas, the highest and lowest prevalence of low physical activity was observed in 2011
and 2006, respectively. The prevalence of low physical activity across sex and residential area categories showed
that the trend of low physical activity from 2006 to 2011 increased significantly in girls in both areas and in boys
residing in urban areas (P <0.05).
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Discussion

This is the first national report that has analyzed and discussed physical activity trends in adolescents residing
in urban and rural areas of an Eastern Mediterranean country. Our results indicate a rising trend of low physi-
cal activity in both genders living in urban areas and only in girls living in rural areas of Iran through the study
period (Table 2—Appendix). Among different measurements, the lowest and highest prevalence of low physical
activity were observed in 2006 and 2011, respectively (Table 2—Appendix); in other words, a positive trend
towards a sedentary lifestyle seems evident in most adolescents. The low and moderate physical activity were less
prevalent among rural, compared to urban adolescents and in boys, compared to girls in both residential areas.
In both genders and residential areas, physical activity was independent of weight (Table 2).

The current rising trend of low physical activity among Iranian adolescents is in line with similar decreasing
trends of physical activity among American boys and girls?. To the best of our knowledge, there is no other
comparable longitudinal data regarding trends of physical activity in Iranian adolescents. However, there has
been a high prevalence of physical inactivity documented in some cross-sectional studies that were conducted in
different regions of Iran'>**. Based on a WHO report, the highest prevalence of physical inactivity was observed
in the Eastern Mediterranean, the African and the Western Pacific regions (88%, 85%, and 85%, respectively)!.
Moreover, a systematic review of studies conducted between 2006- 2012 in Arab countries showed an alarming
prevalence of physical inactivity among children and adolescents, ranging from 65%- 91%>".

Based on the current results, we can conclude that an alarming positive trend of physical inactivity was
observed in all geographical areas of Iran, which was more prevalent in urban—than in rural regions (Table 1).
Existing data on the patterns of physical activity in rural and urban areas from different countries is limited and
controversial. Despite similar geographical patterns of physical activity observed in the USA and Brazil*®*’, a
study in Saudi-Arabia revealed urban adolescents were more physically active than their rural counterparts,
findings that are inconsistent with the present study™. Previous studies had revealed that physical activity levels
of adolescents are considerably under the influence of urbanization and technological changes, including video
streaming apps, and video games, particularly in urban areas and regions with higher socioeconomic status in
Iran and other countries'****!, In addition, urbanization, the rural revolution and its consequences that include
the reduction of agricultural occupations, growing access to multidimensional services, change in the structure
of rural housing, motorized transport and increasing time spent on sedentary work are the major factors that
lead to urban and rural lifestyle discrimination'*2+2%4243,

In the current study, the prevalence of low and moderate physical activity was higher in girls than in boys
(Table 2); these findings are consistent with a previous survey conducted on Iranian adolescents* as well as
similar surveys in America®, Europe?, China*, Bangladesh*® and Saudi- Arabia®. According to the 2010 WHO
report, 78% of boys and 84% of girls did not meet the recommended levels of physical activity, strongly suggesting
that adolescent girls are less active than boys worldwide?. This gender difference could possibly be attributable
to the traditional structure framework of Iranian families and socio-cultural factors at the individual, school and
environmental levels, which encourage boys to be more active than girls*®. A rising body of evidence from various
cultures, including Australia, Bosnia Herzegovina, Southwestern Saudi Arabia, and Oman have concurred with
our results revealing that girls are more interested to spend time on sedentary activities®>*"~*.

The current results show no statistically significant association between physical activity and body weight
status in Iranian adolescents (Table 2). Controversial reports have been documented regarding the effects of
physical activity on childhood obesity>**'. Although a number of studies have shown an inverse association
between physical activity and weight status in adolescents®*->*, further evidence does not support this association,
which may be due to the multifactorial etiology and other behaviors such as daily diet™. A systematic review
conducted on 44 completed RCTs and 50 ongoing studies on this topic revealed the effect of a combination of
diet, physical activity and behavioral components on BMI and obesity status in a few studies®”. Moreover, another
meta-analysis on prospective observational studies assessing the association between total daily physical activ-
ity and changes in adiposity revealed no association between excessive weight gain and daily physical activity
in children. They suggested a combination of a healthy diet and regular physical activity to prevent obesity™.
Similarly, in Iran, a study conducted on school-aged children indicated physical activity was not associated with
BMI"; which attributed to the simultaneous effects of energy intake and expenditure as components of energy
balance®™®. Although weight status was independent of physical activity levels in the mentioned reports, exer-
cise and physical activity had a positive impact on obesity-related consequences, including blood pressure (BP),
lipids, insulin sensitivity and surrogate markers of cardiovascular health?®.

This study is the first national report on the physical inactivity trend among Iranian adolescents residing
in urban and rural areas in the Middle East, a major advantage and step in understanding and addressing this
phenomenon. Nevertheless, the current study has its limitations, including gaps between 2010 and 2011 due
to a lack of data collection for 2010. Also, the lack of data on the possible barriers present for physical exercise
in urban and rural areas limited a more detailed interpretation of the current results. Furthermore, data col-
lection at a national level by several interviewers and assessment of physical activity was based on participants’
self-reports, which may affect its internal validity. Due to the different patterns of marginalized lifestyle and its
cultural context, assessment of physical activity in sub-urban areas was not possible and that is reccommended
for research in future national surveys.

Conclusion

Results of the current national report emphasize the high prevalence of physical inactivity as a nationwide problem
among Iranian adolescents in both genders as well as both urban and rural residential areas. Development of effec-
tive strategies and policies to improve the status of this critical component of lifestyle among Iranian adolescents
and the prevention of related disorders, particularly in girls residing in rural area, is vital and highly recommended.
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Data availability
The datasets used and/or analyzed during the current study are available from the corresponding authors on
reasonable request.
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