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Abstract Childhood Obesity is a major problem worldwide. In Saudi Arabia the childhood obesity has an upward
trend compared with past tow decade. Appropriate activity engagement of children and adolescent in sports and
physical activity is a fundamental goal of obesity prevention. This Review highlights the lack of current evidence of
physical inactivity and its relation with high prevalence of obesity among Saudi children. Thus, recommendations to
attempt strategies and policies to enhance the physical activity level in the society of Saudi Arabia is discussed.
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1. Introduction
Childhood obesity is one of the major public health
concerns in the 21st century, where a significant increase
in the prevalence of childhood obesity from 4.2% in 1990
to 6.7% has been seen in the year 2010. This trend is
expected to reach 9.1% in 2020 [1]. According to the
World Health Organization (WHO), there are 41 million
children in 2016 under the age of five who were
overweight or obese [2]. The Childhood obesity prevalence
in Saudi Arabia has an upward trend compared with past
tow decade [3,4]. In 2005, the prevalence of childhood
obesity and overweight were 23% and 9.3% respectively.
According to Al-Hazzaa [5], Saudi children nowadays
expend less energy in their daily activities compared with
their counterparts three or four decades ago. Obesity is a
multifactorial disease [6]. It reflects complex interactions
of genetic, metabolic, cultural, environmental, and behavioral
factors [7]. The imbalance between nutritional intake and
level of physical activity as consumption of that number
of calories will eventually lead to obesity. The benefit of
Physical activity during childhood is not limited to the
prevention of obesity as the role of physical activity (PA)
in preventing or delaying metabolic complications such as
diabetes, cardiovascular disease, and hypertension is
recognized [8,9]. Physical Activity also showed improvement
in bone mineral density, increased school performance,
and had a positive effect on the mental health [10,11,12].
In Saudi Arabia Physical inactivity is high among all ages,
in 2004 the overall prevalence rates of physical inactivity
among Saudi children, youth and adult were 60%, 70%,
80% respectively [13]. It is important to highlight the fact
that there is limited evidence of the current level of
physical activity among Saudi children. most of the

current studies are not enough to give a clear picture of the
current situation among Saudi children [14,15,16]. The
economic changes in Saudi Arabia in recent years had
high impact in obesity and physical inactivity along with
many environmental factor [17]. This Review provide an
overview of the relation of physical inactivity and obesity
in children, it also seeks to discuss the current evidence
available about childhood obesity and physical inactivity
among Saudi Children as well as to discuss strategies that
can potentially improve the physical activity level and
enhance the overall health statue among them.

2. Epidemiology of Childhood obesity in
Saudi Arabia:
Childhood obesity is one of the major public health
concerns in the 21st century, where a significant increase
in the prevalence of childhood obesity from 4.2% in 1990
to 6.7% has been seen in the year 2010. This trend is
expected to reach 9.1% in 2020 [1]. According to the
World Health Organization (WHO), there are 41 million
children in 2016 under the age of five who were
overweight or obese [2]. If current trends continue the
number of overweight or obese children globally will
increase to 70 million by 2025 [18]. The National
Health and Nutrition Examination Survey (NHANES) in
2013-2014 estimated that 17.2% of children and
adolescents in U.S aged 2–19 years are obese and 16.2%
of them are overweight [19]. While in United kingdom
9.3% of children aged 4-5 years in 2015 were obese, this
result was higher than the previous year, which was 9.1%
[20]. The high prevalence of childhood obesity was also
found in the Middle East region, with a 15%-45% of the
adolescent in this region are considered overweight or
obese [21]. In Saudi Arabi, a national surveillance for
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childhood overweight and obesity was conducted in 2005
involving children aged 5-18 years old showed overall
prevalence of overweight were 23% and 9.3% were obese
[22]. While in a recent Study, the Arab Teen Life Style
(ATLS) showed the prevalence of obesity among children
aged 14-19 years old was 14% and 24.1% for female and
males respectively [23]. Reports have been showing the
prevalence in Saudi Arabia has an upward trend compared
with past tow decade [3,4]. In one study the prevalence of
obesity increased seven times among Saudi school boys
age 6-14 years during 1988 and 2005, (from 3.4% to
24.5% respectively) [4]. The distribution of overweight
and obesity among Saudi children are found in all
provinces [24,25]. Based on Elhazmi study [25], the
prevalence of obesity among Saudi children placed
intermediate comparing to other population, where it has a
prevalence of less than that found in children from
Germany, United States, South Africa, Italy and England
but higher than that in China and almost similar to that in
North-western and Spain [25]. Report from one study
involved 7056 Saudi children (aged 2–18 years) shown
that obesity in both sexes is low among preschool children
(31%) and highest among adolescents (50%–76%) with
the peak of obesity at age 10–13 years (28.0%) and stayed
at the same high rate until age 14–18 years. It also showed
the overall rate of obesity were higher among male than
female ( 24.4% vs 19.3% respectively) [26]. This finding
was similar to the ATLS Study were male had higher
prevalence of overweight and obesity compared to female
(43.6% vs 34.8% respectively) [23]. This high prevalence
of childhood obesity in Saudi Arabia can be explained as a
result of the economic improvement over the last 50 years;
people have greater affluence, which markedly changed
the food consumption pattern and dietary habits [27,28].
Unfortunately, it is difficult to follow up the childhood
obesity prevalence in Saudi Arabia and harder to identify
the incidence. According to Al Shehri [29], this situation
is due to the difficulty access to reliable national data and
accurate information about the rates and time trends is not
always applicable. These limitations of can contribute to
the increase of its incidence and lower the chances of
applying an intervention or prevention measures.

2.1. The Risk Factors of Childhood Obesity
Obesity is a multifactorial disease [6]. It reflects
complex interactions of genetic, metabolic, cultural,
environmental, socioeconomic, and behavioral factors [7].
The imbalance between nutritional intake and level of
physical activity as consumption of that number of
calories will eventually lead to obesity. A balanced diet
with the right amount and type of food is important for
childhood optimum growth and development [30,31]. The
2015-2020 Dietary Guidelines for Americans recommend
that children aged 2 years or older follow a healthy eating
pattern that include a variety of fruits and vegetables,
whole grains, fat-free and low-fat dairy products [32]. The
most recognized risk factor for childhood obesity is parent
BMI as well as parent restriction feeding for weight
control [33,34]. Other factors were found to have an
association with childhood obesity are: genetic [35,36],
sedentary behavior [37], night sleep duration [34,38],
externalizing behaviors and stressful environment [39].

One study was conducted in Canada involved 5890
children aged 11-16 years showed that physical activity
were lower and Television viewing were higher among
overweight and obese children compared to normal weight
children [40]. In fact, the intensity of physical activity can
lower the risk of developing obesity. One study has found
children aged 4-6 years who maintained a high degree of
vigorous activity were in the lowest quartile for body fat
percentage at 3-years follow-up [41]. These finding prove
the presence of a bidirectional association of physical
activity and sedentary behavior with obesity. Thereby it’s
important to consider obesity as a factor of decreasing
activity as well a potential consequence too. There are
some cross-sectional studies conducted among Saudi
children in order to assess the risk factors related to
obesity, most of them involved small sample of earthier
male or female participants only and it represent sample
from one region or single city. It is important to mention
that’s there is almost no national or cohort study was
conducted in Saudi Arabia in order to investigate the risk
factors associated with childhood obesity. One crosssectional study involved 1139 Saudi male aged between
10-14 years old in Al-Hassa City showed 9.7% of them
were obese and 14.2% were overweight while the risk
factors that were associated with the obesity are:
infrequent or missing breakfast, frequent fast food
consumption, inadequate daily intake of fruit and
vegetables with higher amount of sweets and carbonated
drinks on daily basis [42]. Another cross-sectional study
was conducted in 2017 involved a total of 2027 school
aged children in Taif area showed 27.5% of the
participants were obese or overweighed, with significant
relation between body mass index BMI and regular soft or
diet drinks. it also showed relation between obesity and
family income as children from high socioeconomic area
were more obese compared to other areas in Taif city [43].
Based on these finding we encourage further nationwide
and cohort studies to be conducted to assess the most
common risk factors that influence childhood obesity in
Saudi Arabi.
2.1.1. Physical Inactivity in Saudi Arabia
Children should be encouraged to be active throughout
the day since birth [44]. Physical Activity define as “any
bodily movement produced by contraction of skeletal
muscle (large) muscles that’s results in energy expenditure”
[45]. The physical activity guideline differs from country
to another [46,47,48]. Some countries including Saudi
Arabia do not have a National Guideline and they follow
the World health organization global recommendation
[49,50]. The WHO recommend children aged between
5-17 years old to have 60 minutes (1 hour) or more of
physical activity daily [51]. They Recommend most of the
60 minutes a day to be either moderate or vigorous
intensity, and at least 3 days a week include vigorousintensity. Age has an influence on the physical activity
type as preschool children tend to be naturally active in an
intermittent way [46,52]. while early elementary school
children age (6-9 years old) tend to improve their motor
skills, visual tracking and balance, it is important to give
them flexible rules and focus on the enjoyment part [53].
With children getting older more structured physical
activity can be added, with encouraging team play and
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enjoyment [46,54]. The benefit of physical activity during
childhood is not limited to the prevention of obesity as it
has a role in preventing or delaying metabolic complications
such as diabetes, cardiovascular disease, and hypertension
[8,9]. Physical Activity also showed improvement in bone
mineral density, increased school performance, and had a
positive effect on the mental health [10,11,12]. Result of
United States Report Card on Physical Activity for
children and Youth in 2018 showed only 24% of children
age 6-17 years met the U.S physical activity guideline [55].
There are minimum number of studies done in order to
assess the physical activity level among Saudi children,
most of them are involving small sample size conducted in
local region. Based on the results from one study in 2005
involved 1454 children aged between 12-19 years old
from different provinces in Saudi Arabia, girls were
significantly physically inactive compared to the boys [16].
Another study involved 2908 secondary-school students
from three different cities in Saudi Arabia in 2010,
showed 84% of male and 91.2% of female spent more
than 2 hours on screen time every day, more shockingly
56.5% of male and 87% of the female did not meet the
daily physical activity guideline [56]. Of course The
economic changes in Saudi Arabia had high impact in the
low physical activity level and high sedentary lifestyle,
along with many environmental factor such as lack of
sports facilities, discouraging climate for outdoor physical
activity and the public transport system in the cities where
the usage of automobiles is required for all trips [17].
Report from one study involved 453 male students aged
between 15-18 years old in Riyadh city highlighted to the
most common reasons discouraging Adolescents and young
adult form being active as 74% of them reported the lack
of available facilities in the neighborhoods/community are
one of the factors for being inactive and 59% reported the
lack of accessible and suitable sports places were one of
the reasons. Other factors were shown in the reports are
time limitations, lack of friend and encouragement from
others, lack of safe sporting places, high cost, not being
interested in sports, and ignorance about the benefits of
sports [57,58]. It is important to highlight to the fact that
in Saudi Arabia physical activity are still not allowed at
public schools for girls for all level of education [59].
Several studies have reported associations between parent
and child physical activity level. One Study showed parent
sedentary behavior was associated with increase in
children sedentary time too [60]. While another study
showed Increasing parental PA correlate with increased
PA in children [61]. In fact, supporting children and
engaging them to enroll in lessons or team sports led to
further increasing in children physical activity [62,63].
Unfortunately, the awareness of Physical Activity
recommendation among Saudi mothers’ regarding their
children’s PA was exceedingly low. As only 2% from
mothers in a cross-sectional study were fully aware of
children’s physical activity recommendations [64]. All of
this finding highlights to the important of creating
awareness of children’s PA among Saudi community and
promote the dissemination of the physical activity
guidelines to reach larger sections of the population. We
encourage future researches to focus on the risk factor
of physical inactivity among Saudi children, moreover,
we need studies with larger sample sizes and wide
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distribution. Schools in particular are an important
enjoinment to be studies as almost no study was
conducted to assess the level of Physical Education or the
current curriculum as well as the effect of physical activity
classes on Saudi Children.
2.1.2. Health Promoting Programs
Health promotion is very important, as many of the
noncommunicable disease can be prevented by health
promotion and education [65]. Physical Activity is one of
the main component of childhood obesity prevention [66].
In United states, a Comprehensive School Physical
Activity Education programs (CSPAP) was published by
the Center for Disease Control and Prevention (CDC)
which aimed to help school districts in implementing a
multicomponent based intervention [67]. Multiple
Physical activity intervention programs have been made
globally. In one narrative review study that involved 76
promoting interventions for physical activity among
children aged between 4-19 years old, showed that most of
the interventions were approaching children via the school
setting, and to much less extended were involving the
family, among these studies the most effective
interventions were the ones that involved physical
education lessons as well as incorporating curriculum with
environmental changes [68]. According to Pate [69], there
is limited number of a comprehensive school physical
activity model in which a multiple intervention are applied
at the same time. The interventional programs can be
applied as early as preschool age, in one study involved
children aged 4 years old, found that children in the
interventional group engaged more Moderate to Vigorous
Physical Activity MVPA than children in the control
group (7.4 and 6.6 minute/hours, respectively) [70]. In
Saudi Arabia, there are multiple promoting campaign
which was done by the ministry of health but none of
them are followed by any study in order to provide
accurate information of the effectiveness of this campaign.
In 2011 the ministry of health created the awareness
campaign on “Balanced Nutrition and Physical activity”
with the intention in spreading the message “Your health
is worth the world” but there is no available data regarding
the campaign or the exact content of it [71]. There is also
the “Obesity control program” which was published in
2013, in order to promote health for all ages in Saudi
Arabia through putting an end to obesity and provide high
means of protection. Since the program was published
there is 1600 health professionals trained on obesity
control as well as 40 sites for early detection of obesity
and multiple Events was done [72]. Unfortunately, up to
this date, there isn’t any interventional programs done in
order to increase the physical activity among children in
Saudi Arabia not even school-based intervention was done.
However, the Saudi Arabia Education’s ministry announced
in July 2017 that Saudi’s girls’ schools will offer a
physical education program starting in the fall of 2017
[73]. The government of Saudi Arabia are aware with the
health issues related to obesity as it’s rising across the
Saudi Arabian population over the past decade. At the
same time, we recognize the individual efforts done by
each ministry alone. We encourage the development
of partnership between different ministries (Health,
Education, Sport) in order to develop a comprehensive
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program that can lead to an effective change among the Saudi
children in a national level. The World Health Organization
(WHO) have stated that it is important to implement a
population-based, multi-sectorial, multi-disciplinary, and
culturally policies as a method to increase physical
activity levels globally and enhance the healthy lifestyle
behavior among people [74].

[8]
[9]
[10]
[11]
[12]

3. Conclusion
Childhood Obesity is a worldwide problem including
Saudi Arabia. The underlying cause for childhood obesity
is multifactorial which multiple intervention in order to
limit the problem. The current evidence of high prevalence of
childhood obesity in Saudi Arabia with no national
surveillance data available as well as no clear national
level study for risk factors raise the need in giving the
childhood obesity prior attention. The fact of no Physical
education is available for Girl’s school, and no current
national or small intervention have been done in order to
promote physical active among children is indicating of an
unpromising outcome in childhood health. We encourage
future researchers to be conducted in larger sample, as
well as to start studying the situation in different aspects.
As mentioned above, creating multiple programs that can
target different risk factor can be very helpful. Starting
with developing friendly environmental schools, applying
a physical and nutritional education curriculum, encourage
the children to be more active during recess and provide
before/after school sport and health related program. It is
also important to start open multiple Degrees and faculties
in Physical Fitness and Education in order to provide a
better instructor to sever the public and schools. We also
recommend to start providing public sports spaces, reducing
the cost of participating in sports, increasing the safety measure
in street walking and bicycling. Promote physical activity
awareness among families and provide different programs
in which parents and children are both involved in physical
activity. In order to provide a better health promotion and
intervention we recommend developing a partnership between
different ministry to provide a comprehensive intervention.
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