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Abstract

Background: During the two years of COVID-19 lockdown and its related restrictions, the level of
physical activity has decreased among children. Considering the adverse effects of insufficient
physical activity (PA) on the health of children and adolescents, this study was conducted with the
aim of investigating the level of physical activity during the COVID-19 pandemic among children and
adolescents aged 8-19 years, in Iran.

Methods: This cross-sectional study was conducted among 16,500 urban and rural students 8-19 year-
old from 31 provinces across the country, during the COVID-19 pandemic in Iran. Multistage
sampling was used to select the participants. Data was gathered in January 2022 using the Persian
version of the PA Questionnaire (PAQ) for older children and adolescents, based on the WHO-
Global School-based Student Health Survey (GSHS) questionnaire.

Results: 14893 cases were included in the study. The result of this study showed that more than half
of the participants had a medium level of PA, and 32.5 had a low level of PA and only 12.6% of the
participants had a high level of PA. Males and those in the age group of 14 to 19 years had
significantly higher levels of PA (P<0.05). The regression analysis showed that for a one-year
increase in age, the PA score would decrease by 0.256 times (p=0.000). The mean PAQ score was
significantly higher among children whose parents did not have a health-related occupation or were
unemployed.

Conclusion: Although the finding of this study showed controversial results considering the decrease
in children’s PA scores during the COVID-19 pandemic, it demonstrated a low PA level among
Iranian children in general.
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1- INTRODUCTION

Physical activity (PA) is defined by
the World Health Organization (WHO) as
any type of physical movement produced
by the musculoskeletal system and
requires energy consumption. PA not only
positively affects the health of adults, but
also the health of children and adolescents
(5 to 17 years) enhancing the
cardiorespiratory system, muscles, and
bones health. It also regulates blood
pressure, blood lipids, and blood sugar,
reduces the risk of insulin resistance,
improves mental health, and reduces
obesity (1). Studies have shown that one
hour of walking or PAs such as doing
house chores per day at the age of 12 can
reduce the risk of developing depression at
the age of 18 (2). Also, PA has positive
effects on the social and cognitive
development of adolescents, and improves
school and college performance and
physical status, positive effects which
would continue into adulthood (1, 3).
While PA improves psychological and
mental health and well-being (4, 5),
insufficient PA is associated with the onset
of depressive symptoms in children (6).

According to the WHO, children and
adolescents between the ages of 5 and 17
must have an average of at least 60
minutes of moderate to vigorous PA per
day during a week. PA should mostly
consist of aerobics and for 3 days per
week, it should include muscle and bone-
strengthening activities such as running
and jumping (1).

However, the overall PA of children and
adolescents has decreased in recent
decades as they spend more time watching
TV, using computers, and electronic
games (7), negatively impacting their
health. Various studies have confirmed
that inactivity leads to weight gain and
obesity (8), lack of health and well-being
in adulthood (9), and adverse metabolic
profiles (10). According to different
studies, lack of enough PA is related to

coronary heart disease, hypertension or
hyperlipidemia (11). In addition, low
levels of PA could lead to obesity, and
obesity is related to early pubertal growth
(12).

One study has shown that PA influences
body mass index (BMI) (13). Students
who exercise twice a week are less likely
to become overweight or obese. Also,
while skipping breakfast, consuming fast
food, and inactivity will lead to an increase
in BMI, PA can reduce BMI as an
independent factor (14).

WHO  statistics  demonstrate  that
worldwide, more than 80% of adolescents
attending school do not follow the WHQO's
recommendations of at least one hour of
PA a day. This is true for 85% of girls and
78% of boys, which shows that inactivity
is more common among girls than boys.
Also, evidence has shown that while the
sedentary lifestyle among boys has slightly
declined from 2001 to 2016, it has
remained unchanged among girls (3, 15).

The physical and family environment, and
social support are known as indicators of
PA levels in children; however, in the past
two years (16), the COVID-19 pandemic
has also impacted PA levels, negatively
affecting the situation. During the two
years of COVID-19 lockdown and its
related restrictions, the level of physical
activity has decreased among children. The
study conducted by Runacres et al., in
2021, showed that although during the
COVID-19 pandemic, all age groups
experienced a decrease in their PA level,
the drop was much greater for children and
adolescents. During the pandemic, screen
time (TV, mobile phones, and computers)
increased to about 205 minutes per day
among children, accounting for 46.8% of
their total inactive time (17). So, the
negative physical and mental effects of
insufficient PA might have affected more
children, during the COVID-19 pandemic.
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Considering the adverse effects of living a
sedentary lifestyle and insufficient PA on
the health of children and adolescents, and
the considerable decrease in PA during the
two years of lockdown due to the COVID -
19 pandemic, it seems necessary to study
the PA level during this period to design
and implement necessary interventions.
This study aimed to investigate the level of
physical activity during the COVID-19
pandemic among children and adolescents
aged 8-19 years in Iran.

2- MATERIALS AND METHODS
2-1. Study design

This  cross-sectional  study  was
conducted to assess the level of PA among
children aged 8-19 vyears during the
COVID-19 pandemic lockdown in Iran. It
was done as part of a larger study for
developing a national plan for adolescents’
health under grant of WHO country office,
APW contract number 201520726.

2-2. Sampling

The study population included 8 to 19
years old urban and rural students from 31
provinces across the country. Multistage
sampling was used to select the
participants. In each province, sampling
was coordinated with the Medical
University/Universities of that province,
and the adolescent and school health unit
of the Deputy for Public Health, Ministry
of Health and Medical Education (MOH);
and the sampling method was chosen
based on the size of the student population
covered by each university. Samples were
chosen from all school grades (elementary,
junior, and senior high school) based on
the number of students in each grade. To
reach the desired sample size, sampling
proportionate to the population of the
students was used in each province.

Each school was considered as a cluster.
10 students were chosen from each cluster
to fill out the electronic questionnaire. The
sample size was 500 students per province

(50 clusters), and 16,500 students from 31
provinces, (in Tehran province, 500
samples were chosen for each of the three
medical universities located in this city.

2-3. Participants

14,893 students in the age range of 8-19
years, whose parents provided informed
consent to participate, were finally
included in the study.

2-4. Instruments

Data was gathered in January 2022 using
the Persian version of the PA
Questionnaire for older children and
adolescents (18), based on the WHO-
GSHS questionnaire. This questionnaire is
a valid and reliable tool that has been used
in different studies for measuring and
classifying the level of PA in children and
adolescents aged 8-19 years (19-21). The
reliability and validity of the Persian
translation of the questionnaire were
assessed and approved in 2009 (22, 23).

The questionnaire investigates spare time,
and times spent at physical education (PE)
classes, recess, lunch (besides eating
lunch), also right after school, in the
evenings, weekend activity, and the
weekly mean activity.

2-5. Data analysis

SPSS-22 software was used for the
statistical analysis. First, the mean score
for questions one and nine and the total
score was calculated, and then the
descriptive analysis and independent
sample t-test were done. The data were
categorized into three groups based on the
age of the participants; 8 to 19 years, 8 to
14 vyears, and 14 tol9 years. Also, to
investigate the influence of having parents
with a health-related occupation, PA of
children whose parent/s were either
working for the Ministry of Health or
providing health services in the private
sector were compared with children whose
parents had other occupations or were
unemployed.
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3- RESULTS

A total of 15481 participants
completed the  questionnaire. 62
questionnaires were excluded from the
study, due to violation of the age criteria,
and 470 questionnaires were excluded as
they were incomplete and the PA score
could not be calculated. Overall, 14893
cases were included in the study. Table 1
shows the general characteristics of the
participants. 59% of the participants were

Table-1: Characteristics of the participants

females, and 39.5% were males. 58.7%
were in the age range of 8-14 and 66.4%
aged 14-19 year age group were females.
54.7% of the parents did not have a health-
related job or were unemployed. This was
56.8% in the age group of 8-14 and 51.3%
in the 14-19-year-old participants. The
average age of the total participants was
11.77£2.76. This was 10.39£1.69 for the
8-14, and 15.46x1.29 for the 14-19-year-
old participants.

Variable Characteristics 8-14y 14-19y ngerr(a)\:Jpage
Female 5447(58.7) | 2311(66.4) | 8785(59.0)
Sex Male 3747(40.4) | 1128(32.4) | 5881(39.5)

No answer 85(0.0) 44(1.1) 226(1.5)

Health related 538(5.8) 213(6.1) 226(1.5)

, Unrelated to

Parents’ Job health/unemployed 5268(56.8) | 1784(51.3) | 8143(54.7)
No answer 3473(37.4) | 1482(42.6) | 5838(39.2)

The overall PA score of the total
participants was 2.72+0.79. It was
2.79+0.76 for the 8-14, and 2.41+0.80 for
the 14-19 age groups. The average PA
score was significantly higher in the 8-14
age group (p=0.000) (Table 2). More than
half of the participants (n= 4806, 54.5%)
had a medium level of PA, 32.5%
(n=4806) had a low level of PA and only
12.6% (n=1872) had a high level of PA
(Table 3). The level of PA was also
significantly higher in the 8-14 age group.
While only 28.6% of the 8-14-year-old
participants had a low level of PA, this
was 49.0% for the 14-19-year-old group
(Table 3). The regression analysis showed
that for a one-year increase in age, the PA
score would decrease by 0.256 times
(p=0.000) (Table 4).

There was a significant difference between
PAQ scores among males and females in
both groups (p<0.05 in all groups). The
mean PA score was 2.95 for males and
2.68 for females in the 8-14 age group; and

it was 2.62 for males and 2.30 for females
in the 14-19 age group (Table2). Males
also had a higher level of physical activity,
so that only 24.5% of the boys had a low
PA level; however, this was 37.8% for
girls. 17.8% of the boys had a high level of
PA however, only 9.3% of the girls had a
high PA level (Table 3).

The mean PAQ score was significantly
higher among children whose parents did
not have a health-related occupation or
were unemployed (P<0.05). The mean
score of the level of PA for children whose
parents had a health-related occupation
was 2.82 and was 2.60 for children with
unemployed parents or with occupations
unrelated to health. 42.0% of the children
of parent/s with health-related occupations
had low PA activity levels, while only
30.3% of children with unemployed
parents or parents with occupations
unrelated to health had a low PA level
(Table 4).
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Table-2: PA scores for different age groups, genders, and parental occupations

Characteristics Physical Activity (Meant SD) P-value
8-14vy 14-19y -
AAge group 2.7920.76 2.4120.80 0.000
Sex Female Male
Overall age 2.60£0.75 2.89+0.80 0.000
8-14 y 2.68+0.73 2.95+0.77 0.000
14-19y 2.30+0.75 2.62+0.86 0.000
Parent/s’ Job Related to Health Not related to Health or Unemployed | P-value
Overall age 2.53+0.85 2.76x0.77 0.000
8-14y 2.60+0.84 2.82+0.75 0.000
14-19y 2.19+0.83 2.45+0.78 0.012
Table-3: PA level in different age, sex, and parents’ job groups
. i Low | Medium | High P-
Variable Characteristics N (%) value
8-14 2633(28.6) | 2310 | 1262(13.7)
Age group (57.5) 0.000
14-19 1694(49.0) | 1507(43.6) | 258(7.5)
Sex Female 3269(37.8) | 4626(53.0) | 808(9.3) 0.000
Male 1430(24.5) | 3364(57.7) | 1041(17.8) |
Health related job 379(42.0) | 429(47.6) | 94(10.4)
Parent/s’ Job Unrelated health job/ 2452(30.3) | 4536(56.1) | 1097(13.6) 0.000
unemployed

Table-4: Regression analysis with age as the
variable

independent and PA score as the dependent

Standardized 95.0% Confidence Interval for B
Variable Coefficients T Sig. Lower Upper Bound
Beta Bound pper ou
Age -0.256 -29.959 0.000 -0.078 -0.069

To consider the effects of the possible
sickness of the participant during COVID-
19 pandemic on the results, a question
regarding sickness in the week prior to

participation in the study was added.
Overall, there was no significant difference
in their PA mean score compared to other
participants (p>0.05) (Table 5).

Table-5: Comparing the level of physical activities between the infected and non-infected
children by COVID-19 during the pandemic

Physical Activity

Sickness Mean SD p-value
Yes (n=2351) 2.64+0.77 0.192
No (n=12534) 2.73+0.79 '

Not-answered (n-7)
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4- DISCUSSION

This study investigated PA among
children and adolescents aged 8 to 19
years during the COVID-19 lockdown in
Iran. The results showed an overall PA
score of 2.72. Nearly one-third of children
aged 9 to 14 and half of the children aged
14 to 19 had a low PA level. These
findings are consistent with the results of a
meta-analysis and systematic review
conducted in 2020 that investigated
children and adolescents’ PA from 2010 to
the end of 2020, and showed that a large
percentage of children and adolescents in
Iran do not have enough participation in
PA (24).

Several studies have demonstrated that the
COVID-19 pandemic has had a negative
impact on PA and the increase of
sedentary activity (25-29). A study
conducted by Stverakova et al., in 2021, on
98 Czech children with an average age of
10.1 + 1.47 years showed a 0.38 drop in
the PA score during COVID-19 lockdown
compared to the pre-pandemic period (30).

No other study was conducted in Iran
using the same scale during COVID-19
pandemic; however, comparing the results
of this study with previous studies
conducted on children of similar age using
similar tools, revealed inconsistency in the
reported impact of the COVID-19
pandemic on the PA level of Iranian
children.

A study conducted by Kalantari et al., in
2018, on fourth to eighth-grade students
living in Mazandaran province (mean
age=11.9+£1/19), showed a total PA score
of 2.67£1.03 (31), which was slightly
lower than the results of this study.
Another study by Motamed-Gorji et al., in
2019, reported a mean score of 2 (1.8 for
girls and 2.2 for boys) (32). A study
conducted in Yazd (a city in Iran), in 2021,
on 12-16-year-old students indicated that
29.8% had a low PA level, which is
slightly higher than the findings of this

study (33). Another study conducted in
Hamedan (a city in Iran) among 10-16-
year-old girls, in 2017, demonstrated that,
respectively, 77.2%, 84.3%, 87.5%,
91.8%, 93.5%,98.2%, and 98.2% of 10,
11,12,13,14,15, 16-year-old girls have a
low level of PA (below 3.26) (34)

However, there were other studies that
demonstrated higher PA scores compared
to the results of this study, for example, in
the study conducted by Kalantari et al. in
Mazandaran province the PA score for the
boys in the 14-19 age group was 2.62.
Similar results were found in a study
conducted on 15-17-year-old adolescent
boys in Ardabil (Iran) (PA score =
2.7£1.7) (31). The result of this study
showed that 24.5% of the male participants
have a low level of PA. The study by Zarei
et al.,, conducted in 2013, on 12-14-year-
old male students in Sabzevar (lran)
showed a slightly lower proportion of low
levels of PA (20.7%) (35).

This study showed that, overall, boys had a
higher PA score compared to girls. The
results of another study by Kelishadi et al.,
a national study conducted in 2017 among
23,183 Iranian students with a mean age of
12.55 + 3.3 years, also showed that the
proportion of girls with low PA was more
than boys (36). The study of Keykhaei et
al. also showed similar results (13). The
study by Patnode et al. conducted in the
United States in 2010 among 294 children
and adolescents aged 10-17 years showed
similar results; while boys engaged more
in moderate-to-vigorous PA, the overall
level of moderate-to-vigorous PA was less
than recommended in both sexes (37).

The current study showed that, generally,
the participants between the ages of 8 to 14
years had a higher PA score than those in
the age range of 14 to 19 years. Results of
the study by Trost et al., conducted in
2002, were also consistent with the
findings of the present study, indicating
that boys were more active than girls and
that PA decreased as the school grade
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increased; and children are more active
than adolescents (38).

The results of the present study also
indicated that the PA score of children
whose parent/s, had a health-related
occupation  (working either for the
Ministry of Health or providing health care
services in the private sector) was lower
than that of the other children. This result
suggests that the parents' level of
awareness about the impact of PA on their
children's health does not necessarily have
any influence on their children’s PA level.
The lower PA score might be due to higher
socioeconomic  status  which  can
accommodate more screen time for the
children, or more sensitivity towards
observing the breakdown regulations. A
study by Esmaeilzadeh, in 2014, showed
that children with high socioeconomic
status spend more time watching TV and
playing video games per day; however, the
difference between the PA score of these
children and that of the other children was
not significant (25).

5- CONCLUSION

Although this study did not show a
significant reduction in PA score among
children and adolescents during the
COVID-19 pandemic, it demonstrated a
low PA level among Iranian children in
general. So, designing and implementing
relevant interventions is necessary to
reduce probable future health problems. In
order to prevent the effects of lack of
movement, health care providers should
promote age-appropriate aerobic and
bodybuilding exercises, especially for the
vulnerable groups.
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