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BACKGROUND: Physical inactivity is a major public health problem
and one of the main causes of noncommunicable diseases among chil-
dren. The physical activity (PA) of children has been studied extensively
in other countries, but not in Saudi Arabia, most especially among
school-based girls.

OBJECTIVES: Assess the PA among older Saudi girls (10-15 years old)
and determine the influence of various personal and family factors on
PA.

DESIGN: Descriptive, cross-sectional study.

SETTING: Primary and middle schools in Riyadh, Saudi Arabia.
SUBJECTS AND METHODS: Using a multi-stage stratified sampling
technique, school girls were surveyed using the Physical Activity
Questionnaire for Older Children (PAQ-C). Personal and familial factors
that influenced PA levels were assessed by multiple regression analysis.
MAIN OUTCOME MEASURES: PA levels of Saudi school girls.
SAMPLE SIZE: 464 girls.

RESULTS: The mean (SD) score of the respondents in the PAQ-C was
2.63 (0.57, range=1.27-4.24). The majority of the older children re-
ported a moderate level of PA in the last seven days (73.5%), whereas
22.4% and 4.1% of them reported low and high levels of PA, respec-
tively. Employment status of the parents and monthly family income
were significant factors that influenced the PA of children.
CONCLUSIONS: The findings reiterate the significance of improving
the PA of school girls and the critical role of the family in improving chil-
dren’s PA. Multisectoral coordination between schools, health agen-
cies, families, and other concerned agencies to plan and implement
interventions should help increase the PA of school girls.
LIMITATIONS: The use of self-report may have introduced some levels
of social desirability bias. The study was only conducted in a single city.
CONFLICT OF INTEREST: None.
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hysical activity (PA) is a positive health behavior
Pthat can take several forms. PA is critical in chil-

dren for physical growth and development. PA
has also been associated with the psychological and
social development of children through social interac-
tion and integration.! Previous studies have reported
an association with spending more than 2 hours on
media and physical inactivity in children.2® A national
cross-sectional study of 8568 9-year-old Irish children
affirmed that the risk of being overweight and obese
was low in children with low sedentary behaviors and
high PA.4 Another study on Asian school-age children
and adolescents revealed low PA levels with limited of
standardized and viable measurement tools.> Cooper
and colleagues measured PA and sedentary time pat-
terns in children and reported a 4.2% decrease in PA
with each additional year of age.® A systematic review
and meta-analysis to identify the relationship between
sedentary behavior and PA in young people found a
negative association between sedentary behaviors and
PA.” Together, these studies have provided important
insights into the PA of children.

Almost 30% of the population of Saudi Arabia is less
than 15 years of age, and little is known about PA at
these ages.® Children tend not meet the physical ac-
tivity guidelines set by WHO. Previous studies using
the Physical Activity Questionnaire for Older Children
(PAQ-C) tool showed a moderate PA level among
school age children.”'® However, data are lacking on
PA levels among school girls aged between 10 and 15
years in Saudi Arabia. The Saudi Vision 2030 (https://
vision2030.gov.sa/en) requires a vibrant, active soci-
ety that engages and empowers more women to be
more physically fit and active. Hence, more research is
required to assess PA among school girls and deter-
mine the personal and family factors that influence PA.
Numerous studies have attempted to explain these fac-
tors."'2 Children who engage in sports are more likely
to have a high PA level.’*' Research has investigated
PA, but little is known of the personal and family factors
that influence PA among children, especifically girls.® A
number of studies have postulated gender disparities
in organized sports participation as a significant factor,
with boys participating more than girls.” Also stud-
ies have shown an association between higher levels
of PA in children in households without a car and hav-
ing a television in the child's bedroom.™ Collectively,
these studies suggest variation in PA appears to be de-
termined by personal and family circumstances rather
than the wider environment. Building an active, strong,
and healthy society by promoting PA as a part of girls
growth and development and by empowering educa-
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tional, cultural, and entertainment in the physical edu-
cation within schools is important. Therefore, the pres-
ent study attempts to assess PA among Saudi girls from
age 10 to 15 years old and determine the influence of
various personal and family factors on PA.

SUBJECTS AND METHODS

This descriptive, cross-sectional study was carried out
in April 2018 in Riyadh City, Saudi Arabia. Of the total
population of 616764 girls in general education,' par-
ticipants were selected from 437 828 girls in the primary
and middle schools using a multi-stage stratified sam-
pling technique. The inclusion criteria for the sample
were that participants be school girls aged between 10
and 15 years in primary and middle schools who were
free of any chronic disease that prevented any PA. The
study excluded those who were out of age range and
absent or could not complete the questionnaire for any
reason.

The sampling frame included a selection of schools
stratified from the total population of students in the
five educational regions stratified by middle/primary
grades. The total number of governmental schools
were 291 middle and 453 primary schools. The first
three schools from middle and primary schools were se-
lected from the sampling frame (three middle and three
primary schools). One class from each of three grades
was chosen, with an average number of students per
class equal to or above 22. Classes were selected ran-
domly, one from each grade (grades 4, 5, and 6) in the
three primary schools and grades 1, 2, and 3 from the
three middle schools. With the Raosoft online sample
size calculator, the required sample size for this study
was 384 for the population size of 437828 (margin of
error=5.0%, confidence level=95.0%). Hence, 18 class-
es were selected from the six selected schools. Since all
students in each class were recruited with an assumed
average of 22 students per class, the required sample
size of 400 was achieved from the selected classes. The
sample was increased to 484 to compensate for drop-
outs. Data collection was performed from April to May
2018 at the targeted classrooms to explain the study
to students. The students were subsequently instructed
to put the answered questionnaire together with the
signed informed consent in the envelope and seal it
themselves before placing in drop boxes in different
places in the school.

In a two-part questionnaire, the first part was a
researcher-constructed Arabic form for personal and
family variables. Personal variables included educa-
tional stage (primary or middle), age (10-15 years old),
membership in sports club (yes or no), total hours spent
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on TV and other electronic devices a day (two hours or
less or more than two hours), and whether a favorite
hobby required kinetic activities. The total media time
was categorized according to American Academy of
Paediatricians recommendations.® Family variables in-
cluded parents’ employment status (employed or unem-
ployed), parents’ educational attainment (no education,
middle, secondary, or university graduate and above),
monthly family income (less than 2500 USD, 2500-5000
USD, or greater than 5500 USD), type of family (nuclear
[father, mother, children less than five], nuclear [father,
mother, children more than five], or extended family),
rank in the family (first, second, third, and fourth and
above), and whether they had siblings. The second part
was the PAQ, which assessed the participants’ PA level.
The PAQ has nine items that are used to recall 7-day
PA. The PAQ-C is administered once to compute an ac-
tivity score but is not intended to estimate metabolic-
equivalent expenditure.’” A high score indicates high
levels of PA."® The scores were also categorized as low
(£2.3), moderate (2.4-3.7), and high (=3.8) levels of PA.
The PAQ-C is a valid instrument to assess moderate-
to-vigorous PA in children.' The reliability and validity
of the PAQ-C were evaluated in the original study, and
subsequent studies all showed strong internal consis-
tency (Cronbach’s alpha above 0.70)."%?2 A pilot study
was conducted to check content validity wording, the
clarity of the questionnaire, and the testing of the
sampling and recruitment strategy with a convenience
sample of 20 students. This sample size was adequate
for the pilot testing based on suggestions in the liter-
ature (10 to 30 samples).? The validation procedures
suggested by the World Health Organization (WHO,
2018) were employed.?* The steps included forward
translation by an independent bilingual native Arabic
and proficient English-speaking translator; validation
by a panel of bilingual experts; backward translation by
an independent bilingual native English- and proficient
Arabic-speaking translator. Validation by a panel of ex-
perts with five members who rated the content validity
of the tool as adequate (item-level content validity in-
dex=1, scale-level content validity index=1). Moreover,
students commented that the items were straight to
the point and were simple to comprehend. The internal
consistency-reliability of the translated scale was 0.80.
Therefore, the scale was considered ready for use.

The study protocol was reviewed and approved
by the Sub-Committee of Humanities Faculties of
Bioethics Research at the research institute of King Saud
University. Permission to conduct the study was ob-
tained from the principals of the participating schools.
The principles of ethics, such as respect for persons,

beneficence, and justice, were considered in this studly.
Thus, the parents of participants were requested to sign
an informed consent.

Statistical tests were conducted using IBM SPSS
version 22.0 (Armonk, NY: IBM). Frequency counts and
percentages are presented for personal and family vari-
ables. Mean and standard deviation were calculated to
assess the PA of the respondents. Independent sample
t-test and one-way analysis of variance were conducted
to inspect the associations between variables. Multiple
linear regression was performed to examine the influ-
ence of the personal and family variables on the PA
levels of the respondents. P values less than .05 were
considered significant.

RESULTS

Personal and family characteristics

From the 484 questionnaires distributed, 464 were
retrieved and included in the analysis for a 95.9% re-
sponse rate. Forty-five percent of the respondents were
in primary school and 55.0% were in the middle school
(Table 1). Most children were 10-12 years and 13-15
years of age. The majority of the respondents were
not a member of a sport club, but most had a favorite
hobby that involved kinetic activities. More than half of
the children spent more than two hours a day with TV
and electronic devices, while less than half spent two
hours or less in the same activities. In terms of family
factors, the majority of their mothers were employed,
while almost all of their fathers were employed. Most
of the mothers and fathers were university graduates or
higher. Most of the respondents had a monthly family
income of >2,500 USD. The majority of the children be-
longed to a small nuclear family and had siblings.

Association of personal and family characteris-
tics with physical activity levels
The mean score of the respondents in the PAQ-C was
2.63 (SD=0.57, range=1.27-4.24). The majority of
the older children reported a moderate level of PA in
the last seven days (73.5%), while 22.4% and 4.1% of
them reported low and high levels of PA, respectively.
Children in primary school had significantly higher lev-
els of PA compared with children in the middle school
(Table 2). Children aged 10-12 years reported signifi-
cantly higher levels of PA than children aged 13-15
years. Furthermore, children who spent two hours or
less a day in TV and electronic devices were significant-
ly more active than children who spent two hours or
more in the same activities.

Children with mothers who were not working re-
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respondents (n=464).
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Table 1 (cont). Personal and family characteristics of the
respondents (n=464).

Variables n % Variables n %
Personal factors Father's educational
attainment
Educational stage
No education 16 3.4
Primary school 209 45.0
Intermediate 7 1.5
Middle school 255 55.0
Secondary 40 8.6
Age
University graduated
10-12 years 214 46.1 and ool 401 86.4
13-15 years 250 53.9 Monthly family income
'\fetr)“bership in sports Less than 10000 SR 73 15.7
clu
10000-19000 SR 207 44.6
No 377 81.3
20000 SR and more 184 39.7
Yes 87 18.8
Type of famil
Total hour spent with P Y
TV or electronic device Nuclear (small family) 192 41.4
ada
Y Nuclear (large family) 258 55.6
Two hours and less 216 46.6
Extended family 14 3.0
More than two hours 248 53.4
Rank in the family
Favorite hobby requires )
kinetic activities First 90 19.4
No 122 26.3 Second 85 18.3
Yes 342 73.7 Third 91 19.6
Family factors Fourth and above 198 42.7
Mother's employment Have siblings
status No 17 37
Unemployed 257 554 Yes 447 963
Employed 207 44.6
Mother's educational
attainment ported higher levels of PA than children with employed
No education 54 11.6 mothers (P<.001) (Table 3). Similarly, children with
Intermediate 30 6.5 unemployed fathers were physically more active than
children with employed fathers (P<.001). The levels of
Secondary 7 16.6 PA also varied significantly by family monthly income
University graduated 303 653 (P<.001). Multiple comparisons revealed that children
and above belonging to families with less 10,000 SR monthly in-
Father's employment come were physically more active than children be-
status longing to families with 10,000-19,000 SR (P<.001) and
Unemployed 23 50 20000 SR and more (P<.001) monthly income.
Employed 441 95.0

Influence of personal and family factors on phys-
ical activity levels

The significant personal and family factors in the bivari-
ate analyses were considered predictor variables in a
standard multiple linear regression to predict the PA
of the respondents. The regression model was sub-
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stantial (F [7, 456]=13.19, P<.001) and accounted for
approximately 15.6% (R2=0.168; adjusted R2=0.156)
of the variance in the PA scores. Parent employment
status and family financial status significantly predicted
the PA levels of the respondents in this study (Table
4). Specifically, girls who had an unemployed mother
and father reported significantly higher levels of PA
compared with girls with parents who were working.
Furthermore, Saudi girls belonging to a family with a
monthly income of 10000 SR-19000 SR and 20000 SR
and more had lower PA scores than girls belonging to
a family with a monthly income of less than 10000 SR.

DISCUSSION

This study assessed the PA levels of Saudi girls in prima-
ry and middle schools. It also examined the influence
of personal and family factors on the activity levels of
the participants. The reported PA level of the respon-
dents was within the moderate level with a mean (SD)
score of 2.63 (0.57). This finding is lower compared with
the reported PA levels of girls from Spain (mean=3.26,
SD=0.56;) and ltaly (mean=2.93, SD=0.66) using the
same tool. By contrast, the current finding is higher than
that reported in China (mean=2.56, SD=0.66).2°252 The
moderate level of PA may be explained by several fac-
tors. The activity levels of Saudi children have been
purported to be decreasing in recent decades.?” The
prevalence of obesity among Saudi children, which was
shown to be a negative effect of inactivity among chil-
dren, is increasing at an alarming rate.?® Furthermore,
most Saudi children, especially the girls, travel to and
from the school via private cars and school buses.? A
previous study reported that children had low walk-
ing times per week and that girls had significantly less
total walking per week than males.?” A sedentary life-
style, with many hours consumed with TV and elec-
tronic devices, as revealed by the personal factors of
the children in this studly, is also prevalent among Saudi
children, which may have also caused lower levels of
PA. Moreover, the Saudi environment, with inadequate
facilities for PA (e.g., sports grounds and parks), and the
desert climate, are not conducive for PA.%

Some of the personal variables were associated
with the level of PA. Specifically, students in primary
school aged 10-12 years were more physically active
compared with students in middle school aged 13-15
years. Similar results were reported in a study con-
ducted among school-based children in China, where
children in lower stages of education were more likely
to meet the recommendation for moderate-to-vigorous
PA than children in the higher stages of education.*
Previous studies in Canada confirmed that as the age

Table 2. Association between individual factors and physical activity levels of

Saudi children (n=464).

Variables Statistical P
test

Educational stage
Primary school 2.72 0.60 1=2.97 .003
Middle school 2.56 0.53

Age
10-12 years 2.72 0.59 t=3.05 .002
13-15 years 2.56 0.54

Membership in

sports club
No 2.63 0.56 t=0.26 793
Yes 2.61 0.60

Total hour spent

with TV or

electronic device

a day
Two hours and less 2.70 0.60 t=2.50 .013
Pl\1/lore than two 257 0.53

ours

Favorite hobby

requires kinetic

activities
No 2.60 0.56 t=-0.77 444
Yes 2.64 0.57

Data are mean (SD) scores on the PAC-Q

increases, participation in active play, as well as PA, de-
creases.’” The same study argued that the decline in
PA as children aged was related to biological maturity.®'
Furthermore, the present findings suggest that children
who had many hours spent watching TV and using elec-
tronic devices seemed to be more inactive compared
with children with less exposure. This is somewhat logi-
cal as children who spend lesser time on these activi-
ties have more time to spend in more active activities,
such as sports and play. Activities such as watching
TV and using electronic devices require minimal to
no activity. The use of electronic devices and involve-
ment in other sedentary behaviors are common among
children. For instance, a study conducted among chil-
dren in Washington, USA reported that approximately
40% of the study sample were solitary and sedentary
every day.*? The same study reported that high use of
electronic media and having a TV in the child’s room
were associated with a higher frequency of sedentary
behaviors. Thus, research supports the hypothesis that
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Variables Mean SD Statistical test P
Mother's employment status
Unemployed 2.75 0.59 1=5.49 <.001
Employed 2.47 0.50
Mother’s educational attainment
No education 2.70 0.55 F=0.38 767
Intermediate 2.67 0.67
Secondary 2.62 0.56
University graduated and above 2.61 0.56
Father's employment status
Unemployed 3.28 0.75 t=4.25 <.001
Employed 2.60 0.54
Father’s educational attainment
No education 2.84 0.56 F=1.47 222
Intermediate 2.62 0.63
Secondary 2.50 0.58
University graduated and above 2.63 0.57
Monthly family income
o than 1000 3R 2.99 0.60 F=20.94 <.001
10000-19000 SR 2.62 0.53
20000 SR and more 2.50 0.54
Type of family
Nuclear (small family) 2.63 0.57 F=0.89 413
Nuclear (large family) 2.63 0.57
Extended family 2.43 0.44
Rank in the family
First 2.58 0.56 F=0.42 742
Second 2.66 0.56
Third 2.65 0.61
Fourth and above 2.63 0.56
Have siblings
No 2.61 0.55 t=-0.13 .899
Yes 2.63 0.57

Data are mean (SD) scores on the PAC-Q
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Table 4. Personal and family factors influencing the physical activity levels of Saudi children (n=464).

95% Cl

Predictor variables B SE-b Beta t P

Lower Upper
Educational stage -0.03 0.10 -0.03 -0.36 723 -0.23 0.16
Age -0.08 0.10 -0.07 -0.88 .380 -0.27 0.10
Total hours spent
watching TV or using -0.03 0.05 -0.03 -0.57 566 -0.13 0.07
electronic devices
Mother's employment 0.22 0.05 -0.20 4.43 <.001 032 0.12
status
Father's employment 051 0.12 020 -4.43 <.001 074 0.29
status
Monthly family income
(reference group: Less
than 10000 SR)
10000-192000 SR -0.24 0.07 -0.21 -3.23 .001 -0.39 -0.09
20000 SR and more -0.31 0.08 -0.27 -3.95 <.001 -0.46 -0.16

The Saudi children’s’ physical activity was the dependent variable in the multiple linear regression. f is the unstandardized coefficients; SE-b is the standard

error. Beta is the standardized coefficient. R2=0.168; Adjusted R2=0.156.

excessive exposure to TV, electronic games, and com-
puters increases the risk of a more sedentary life and
the incidence of being overweight and obese and hav-
ing reduced PA.*

In this study, PA was also significantly related to the
employment status of the parents, as well as family
financial status. These family factors significantly influ-
enced the level of PA of the children. Children who had
parents who were not working had higher levels of PA
than children with employed parents. This scenario may
be related to the time parents spend with their chil-
dren, as well as their attention to their children’s needs.
Non-working parents have enough time to be with their
children and do activities with them. By contrast, work-
ing parents are occupied with work-related activities,
thereby allotting less time to be with their children. This
scenario supports the claim that parents have a large ef-
fect on their child’s PA. A previous study confirmed that
increased parental encouragement was associated with
the increased PA during school days and weekends.
Further, increased parental support and engagement
were associated with the children having greater physi-
cal activity.** Moreover, given their busy schedules at
work, working parents, as compared with parents who
stay at home, may have insufficient time to accompany
their children to recreational activities. Another poten-
tial reason for this finding is that working parents may
oblige their children to stay at home after school, which
entails a decreased participation of children in PA and

increases the possibility of the children watching TV
and using electronic devices.3*%

Children who belong to a family with lower family
income tend to be more physically active than children
belonging to a family with higher family income. This
finding is congruent with previous studies.®2* High
total yearly family income was associated with the
children having low moderate-to-vigorous PA. On the
other hand, parents with low income encourage their
children to be more physically active compared with
parents with higher income.® Furthermore, given the
lack of financial resources to buy electronic devices,
poorer parents tend to direct their children to use their
immediate environment for playtime and other activi-
ties, which increases the children’s PA. They also tend
to devote more time to being directly involved in their
children’s PA. Conversely, parents who have a higher
income can afford to buy electronic gadgets for their
children. They are also more capable of sending their
children to schools by private car, which further increas-
es inactivity.®

In conclusion, this study has shown that high levels
of PA are associated with being in primary school, be-
ing younger, spending fewer hours watching TV and
using electronic devices, having unemployed parents,
and belonging to a family with low monthly income.
The results indicate that a multisectoral coordination
of policy makers among schools, health sectors, fami-
lies, and other concerned sectors is recommended to
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plan and implement interventions to ensure an active
lifestyle for school girls. Families should also be sup-
portive and encourage their children’s involvement in
various activities rather than confining them inside the
home. Moreover, educating parents about supportive
measures, providing adequate time with the children,
and using methods that help increase PA among chil-
dren, may also be beneficial in improving the PA of
children. The significant insights gained from this study
may be of assistance in research using robust objec-
tive measures to explore the influence of personal
factors, family structure and parents’ attitude towards
girls PA. The study should be repeated using mixed
methods to define personal and family factors within
the Saudi context. This work contributes to existing

PAIN SAUDI GIRLS

knowledge of PA and provides data for specific ages,
which help implement physical education programs
at girls schools. Limitations of the study are the use
of self-report, which may have introduced some level
of social desirability bias. However, this method is the
simplest way of assessing the PA of children. The study
was only conducted in a single city; therefore, future
studies should include other cities in the country to en-
hance the generalizability of the findings.
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