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Abstract
Introduction
Overweight and obesity are defined as excessive fat accumulation that poses a risk to well-being. In children,
a BMI of the 85th percentile to less than the 95th percentile is considered overweight, and the 95th
percentile or greater is considered obese.

Aim
This study aimed to measure the prevalence of childhood obesity in a population of six to 16 years of age
and its associated risk factors.

Participants and methods
This is a cross-sectional study conducted among children aged between six and 16 years old who live in the
Eastern province of Saudi Arabia. The data collector in each school distributed envelopes containing an
informed consent form and a survey to collect data on the demographics and socioeconomic status to all
students. All students whose parents signed the informed consent would undergo measurement of growth
parameters which ultimately determined the BMI.

Results
Six hundred eighty-eight children agreed to participate. The prevalence of overweight and obesity was 15.3%
(overweight 10.2%, obese 5.1%). Children who eat four or more meals per day were 29.5% while only 10%
were regularly exercising for more than two hours a day. Independent risk factors of obesity and overweight
were eating four or more meals per day. Spending more than an hour a day on physical activity was a
protective factor against being overweight and obese.

Conclusion
Increased daily food consumption was the most frequent risk factor for obesity. Physical activity was the
protective factor against obesity in children and adolescents. Further intervention measures must be
implemented to reduce the prevalence of overweight and obesity. A healthy lifestyle based on effective
dietary education and physical activity promotion is required to prevent overweight and obesity among
youth.

Categories: Family/General Practice, Pediatrics, Public Health
Keywords: overweight, prevalence, risk factors, children, obesity

Introduction
Overweight and obesity are defined as excessive fat accumulation that causes a risk to one’s well-being [1,2].
According to the Weight Status Category (WSC), individuals in the 85th to 95th percentile are considered
overweight, whereas those in the 95th percentile or greater are considered obese [3]. Obesity is concerning
because overweight and obese children are likely to become overweight and obese adults, which places them
at risk of several chronic health issues, including cardiovascular diseases (CVDs), such as stroke, which are
one of the leading causes of death worldwide [3]. Additionally, obesity can lead to several other illnesses,
including diabetes, musculoskeletal disorders, and some types of cancer [1,3]. Childhood obesity is
associated with the premature onset of some diseases with severe complications and increased mortality
[1,2]. Several factors can be linked to childhood obesity, most notably a deficiency in energy metabolism
during infancy and adolescence [4]. The excess energy is retained as fat because the energy consumed is
greater than the energy expended [4]. This typically occurs due to inactive behaviors or a lack of physical
activity. The main factors causing children to become obese are lifestyle, environmental, genetic, and
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medical [4].

Few studies specifically focus on children with obesity. According to the World Health Organization (WHO),
the prevalence of obesity increased globally three times between 1975 and 2016 [1]. In 2019, around 38.2
million children under the age of five were overweight or obese. Almost half of these children lived in Asia.
Finally, in 2016 there were more than 124 million obese school-aged children in Sharjah, UAE (6% of girls
and 8% of boys) [5].

A 2017 Nepal study found that over one-quarter of children were overweight or obese [6]. Another study
conducted in Oman in 2018 showed that 17.4% of the country’s children were overweight or obese [7]. In
Riyadh, Saudi Arabia, a study conducted in 2015 reported an increasing prevalence of overweight or obese
citizens (18.2%) compared to 12.7% in 2002 (according to the WHO) [3].

Several risk factors contribute to obesity. Many studies have reported a correlation between diminished
physical activity and obesity [8-10]. In a previous study, there was a significant relationship found between
maternal obesity and childhood obesity [11]; however, there was no relation (p < 0.05) between specific
dietary habits and obesity among children [12]. Another study found a significant relation between obesity
and sedentary lifestyle (p > 0.05) [13]. Also, 87% of members of the middle socioeconomic class were either
overweight or obese (p > 0.05) [13]. No association was reported with gender in a study conducted in Riyadh
[2].

This paper aims to measure the prevalence of childhood obesity between six and 16 years of age and its
associated risk factors, supplementing the data on this topic in the Eastern Province of Saudi Arabia. The
results of this study could promote awareness and prevention of obesity and its complications.

Materials And Methods
A cross-sectional population-based study measured the weight, height, and BMI of healthy asymptomatic
school-aged Saudi children aged six to 16 years of both sexes, attending primary and intermediate schools
in Al‐Ahsa, from December 2021 to March 2022.

All children who were younger than six years old and older than 16 years old were excluded.

The weight and height of the participants were measured in the school by a trained team of medical
students. Weight was measured with the students wearing light clothing and no shoes, using an electronic
scale to the nearest 100 g. Height was measured using a wall-mounted stadiometer, with the children not
wearing shoes. BMI was calculated as the ratio of weight (kg) to the square of height.

The data collector in each school distributed envelopes to all students. Each envelope contained an informed
consent form and a survey that collected data on demographics and socioeconomic status.

All students whose parents signed the informed consent went for the measurement of growth parameters.
The parental socioeconomic status was measured by collecting data on four main indicators: parents'
educational level, family income, habitation, and parents' jobs. The subjects were selected randomly
through online questionnaires [2].

Statistical analysis
Descriptives were presented as numbers and percentages (%). BMI was grouped as underweight or normal vs
overweight or obese. The association between the BMI level and sociodemographic characteristics of
children has been performed using the chi-square test. Based on the significant results, a multivariate
regression model was carried out to determine the significant independent factor associated with overweight
or obesity with a corresponding odds ratio and a 95% confidence interval. Two-tailed analyses with p<0.05
were used as a statistical significance cutoff. All data analyses were performed using the Statistical Package
for Social Sciences, version 26 (SPSS, Armonk, NY: IBM Corp, USA).

Results
In total, 688 participants responded to our survey (male 57.1% vs female 42.9%). Table 1 presents the
sociodemographic characteristics of the children and their patients. Most children (64.5%) were in the
younger age group (6-12 years). Forty-point-six percent (40.6%) of the respondents who filled out the
questionnaire were brothers or sisters of the children. Regarding fathers’ education, more than half were
bachelor’s degrees (52.8%) while mothers who were bachelor’s degrees were also of a similar proportion
(54.4%). Regarding monthly income, 30.1% earned more than 10,000 to 20,000 SAR per month. Family
consanguinity was reported by 43.2%. The most common type of residence was an apartment (53.1%).
Approximately 56% of the respondents were living with four to six persons. The prevalence of parents who
were suffering from obesity was 41.7%. Most children had a normal BMI (80.1%); however, 10.2% were
classified as overweight and 5.1% were obese. Regarding residence location, 43% lived in Al Ahsa and 19.8%
lived in Dammam (Figure 1).
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Study Data N (%)

Child age group  

6 – 12 years 444 (64.5%)

13 – 16 years 244 (35.5%)

Child gender  

Male 393 (57.1%)

Female 295 (42.9%)

Respondent's relation to the child  

Father/Mother 241 (35.0%)

Brother/Sister 279 (40.6%)

Other relatives 168 (24.4%)

Father educational level  

Below high school 44 (06.4%)

High school 173 (25.1%)

Bachelor 363 (52.8%)

Postgraduate 108 (15.7%)

Mother educational level  

Below high school 52 (07.6%)

High school 190 (27.6%)

Bachelor 374 (54.4%)

Postgraduate 72 (10.5%)

Family monthly income (SAR)  

<5,000 38 (05.5%)

5,000 – 10,000 116 (16.9%)

10,001 – 20,000 207 (30.1%)

20,001 – 30,000 200 (29.1%)

>30,000 127 (18.5%)

Consanguinity between  

Yes 297 (43.2%)

No 391 (56.8%)

Residence type  

Castle 21 (03.1%)

Villa 365 (53.1%)

Apartment 262 (38.1%)

Traditional home 40 (05.8%)

Number of family members  

3 persons 63 (09.2%)

4 – 6 persons 385 (56.0%)

7 – 9 persons 198 (28.8%)
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≥10 persons 42 (06.1%)

Parents suffering from obesity  

Yes 287 (41.7%)

No 401 (58.3%)

Child BMI level  

Underweight (<5th percentile) 32 (04.7%)

Normal (5th – <85th percentile) 551 (80.1%)

Overweight (85th - <95th percentile 70 (10.2%)

Obese (≥95th percentile) 35 (05.1%)

TABLE 1: Sociodemographic characteristics of children and their parents (n=688)

FIGURE 1: Location of residence in the Eastern province

Regarding children's characteristics and associated symptoms, 37.9% ate main meals three times a day
(Table 2). The proportion of children watching electronic gadgets for more than two hours per day was 77.2%
while the proportion of children who were physically active for more than two hours per day was only 10%.
Multiple response answers indicated that the most common associated symptoms during the past year were
stomachache (13.8%) and bloating (10.6%). Of those who complained about diarrhea (n=25), 52% defecated
two to three times per day. Of those who complained about constipation (n=48), 54.2% defecated two to
three times a day. Of those who complained about stomachache (n=95), 45.3% complained at least two to
three times per month, whereas, of those who complained of vomiting (n=25), 44% did so two to three times
per month.

Variables N (%)

Child number of main meals per day  

One meal 28 (04.1%)

Two meals 196 (28.5%)

Three meals 261 (37.9%)

Four or more meals 203 (29.5%)

Number of hours watching electronic gadget  

Less than 30 minutes a day 18 (02.6%)

30 minutes to one hour a day 23 (03.3%)

One to two hours a day 116 (16.9%)
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More than two hours a day 531 (77.2%)

Number of hours does the child spend doing physical activities  

Less than 30 minutes a day 302 (43.9%)

30 minutes to one hour a day 165 (24.0%)

One to two hours a day 152 (22.1%)

More than two hours a day 69 (10.0%)

Child-associated symptoms during the past year *  

Loss of appetite 63 (09.2%)

Bloating 73 (10.6%)

Diarrhea 25 (03.6%)

Constipation 48 (07.0%)

Stomachache 95 (13.8%)

Vomiting 25 (03.6%)

None 489 (71.1%)

Number of defecating per day of the child who complained about diarrhea (n=25)  

Once 04 (16.0%)

2 to 3 times 13 (52.0%)

4 to 5 times 04 (16.0%)

More than 5 times 04 (16.0%)

Number of defecating per week of the child who complained about constipation (n=48)  

Once 12 (25.0%)

2 to 3 times 26 (54.2%)

4 to 5 times 09 (18.8%)

More than 5 times 01 (02.1%)

Number of times complained about stomachache per month (n=95)  

Once 20 (21.1%)

2 to 3 times 43 (45.3%)

4 to 5 times 19 (20.0%)

More than 5 times 13 ( 13.7%)

Once  

Number of times complained about vomiting per month (n=25)  

Once 04 (16.0%)

2 to 3 times 11 (44.0%)

4 to 5 times 01 (04.0%)

More than 5 times 09 (36.0%)

TABLE 2: Children’s characteristics and associated symptoms (n=688)

When measuring the association between the BMI level and the socio-demographic characteristics of the
children, it was found that there was a positive association between the BMI level according to
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consanguinity (p=0.038), number of family members (p=0.002), parents suffering from obesity (p=0.002),
number of main meals per day (p<0.001) and number of hours spent in physical activity (p=0.009) (Table 3).
Other variables included in the test did not show significant association with the level of BMI, including
child age group, gender, family monthly income, number of hours watching electronic gadgets, and
associated symptoms (p>0.05). In Figure 2, children were slightly higher on being obese (15.5%) than
adolescents (14.8%) with no significant difference (p=0.784). In Figure 3, obesity or overweight was higher in
females than males, but no significant difference was observed (p=0.672).

Factor
BMI Level

P-value §
Obese or Overweight N (%) (n=105) Normal or Underweight N (%) (n=583)

Child age group    

6 – 12 years 69 (65.7%) 375 (64.3%)
0.784

13 – 16 years 36 (34.3%) 208 (35.7%)

Child gender    

Male 58 (55.2%) 335 (57.5%)
0.672

Female 47 (44.8%) 248 (42.5%)

Family monthly income (SAR)    

≤20,000 54 (51.4%) 307 (52.7%)
0.816

>20,000 51 (48.6%) 276 (47.3%)

Consanguinity between    

Yes 55 (52.4%) 242 (41.5%)
0.038 **

No 50 (47.6%) 341 (58.5%)

Number of family members    

3 persons 17 (16.2%) 46 (07.9%)

0.002 **
4 – 6 persons 48 (45.7%) 337 (57.8%)

7 – 9 persons 28 (26.7%) 170 (29.2%)

≥10 persons 12 (11.4%) 30 (05.1%)

Parents suffering from obesity    

Yes 58 (55.2%) 229 (39.3%)
0.002 **

No 47 (44.8%) 354 (60.7%)

Number of main meals per day    

One to two meals 23 (21.9%) 201 (34.5%)

<0.001 **Three meals 27 (25.7%) 234 (40.1%)

Four or more meals 55 (52.4%) 148 (25.4%)

Number of hours watching electronic gadget    

Two hours or less a day 28 (26.7%) 129 (22.1%)
0.308

More than two hours a day 77 (73.3%) 454 (77.9%)

Number of hours spent in physical activities    

Less than 30 minutes a day 43 (41.0%) 259 (44.4%)

0.009 **30 minutes to one hour a day 16 (15.2%) 149 (25.6%)

More than one hour a day 46 (43.8%) 175 (30.0%)

Associated symptoms during the past year    
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Yes 26 (24.8%) 173 (29.7%)
0.307

No 79 (75.2%) 410 (70.3%)

TABLE 3: Association between child obesity and sociodemographic characteristics of children
(n=688)
§ P-value has been calculated using the chi-square test.

** Significant at the p<0.05 level.

FIGURE 2: Level of BMI according to age group

FIGURE 3: Level of BMI according to gender

When conducting a multivariate regression model, we observed that eating three or more main meals per
day and physical activities for more than one hour per day were the significant independent factors
associated with overweight or obesity (Table 4). This further suggests that compared to children who eat one
to two meals per day, the odds of being obese or overweight for children who eat three meals per day could
likely increase by at least 2.7 times higher (AOR=1.565 - 4.731; p<0.001) and 2.6 times higher among children
who eat for or more meals per day (AOR=2.613; 95% CI=1.545 - 4.419; p<0.001). On the other hand,
compared to children who were spending less than 30 minutes of physical exercise per day, the odds of obese
or overweight for children who were doing physical exercise for more than one hour per day could likely
decrease by at least 50% (AOR=0.476; 95% CI=0.253 - 0.894; p=0.021). Other variables included in the model
did not show a significant effect on obesity or overweight after adjustments to the regression model,
including consanguinity, the number of family members, and parents suffering from obesity (p>0.05). 
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Factor AOR 95% CI P-value

Consanguinity between    

Yes 1.428 0.921 – 2.214 0.111

No Ref   

Number of family members    

3 persons Ref   

4 – 6 persons 0.863 0.345 – 2.159 0.753

7 – 9 persons 2.103 0.970 – 4.560 0.060

≥10 persons 1.898 0.836 – 4.307 0.125

Parents suffering from obesity    

Yes 1.444 0.921 – 2.263 0.109

No Ref   

Number of main meals per day    

One to two meals Ref   

Three meals 2.721 1.565 – 4.731 <0.001 **

Four or more meals 2.613 1.545 – 4.419 <0.001 **

Number of hours spent in physical activities    

Less than 30 minutes a day Ref   

30 minutes to one hour a day 0.621 0.330 – 1.167 0.139

More than one hour a day 0.476 0.253 – 0.894 0.021 **

TABLE 4: Multivariate regression analysis to ascertain the influence of overweight/obesity from
the selected socio-demographic characteristics of the children (n=688)
AOR – adjusted odds ratio; CI – confidence interval

** Significant at the p<0.05 level

Discussion
This study was carried out to evaluate the prevalence of obesity among children and adolescents in the
Eastern province of Saudi Arabia and determine potential contributing factors to obesity in this population.
BMI, which has been widely used as a measure of overweight and obesity, was adopted in this study. We
found that 15.3% of the respondents were obese or overweight. This finding is consistent with Al-Hussaini et
al., whose study reported an overall incidence of being overweight and obese at 13.4% among children living
in Riyadh, Saudi Arabia [2]. Another study found a similar prevalence among Omani children [7]. However,
some other studies have contradicted these reports. Athanasopoulos et al. documented a higher prevalence
(28.9%) of overweight and obese children and adolescents on the island of Kalymnos, Greece [12].
Furthermore, the rates of obesity in Iran and the UAE have been reported as 28.2% and 29.1%, respectively
[5,14]. Awareness about the increasing trend of BMI among school-aged children is necessary to address this
alarming public health issue.

In the present study, obesity was more prevalent in children (15.5%) than in adolescents (14.8%) and among
girls (15.9%) than among boys (14.8%). A similar sex-based trend was detected among children in South
Africa [15]. The study accounts that using BMI cutoff points, the prevalence of obesity was higher in females
than males. On the contrary, studies conducted in the USA and Serbia have reported a higher prevalence of
obesity among boys than among girls [9,16].

In a study conducted in Nepal, being overweight and obese was linked to the types of food that individuals
consumed regularly. Researchers noted that students who consumed energy-dense foods with fewer
nutrients and students who were less active were more likely to be obese or overweight [6]. Among girls in
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Hail, Saudi Arabia, a significant correlation was found between obesity and the consumption of chocolates,
sweets, soft drinks, and fast food [17]. In the present study, we found that higher daily food consumption
was independently associated with overweight and obesity; eating three meals per day increased the odds of
obesity by a factor of 2.7 while eating four or more meals per day increased those odds by a factor of 2.6.
However, a study published in Oman found no significant association between BMI and the nutrients intakes
of Omani children, which did not coincide with our reports [7].

Regular exercise is likely one of the best preventive factors against obesity, and our findings support this
theory. Our data showed that more than one hour of physical activity per day among children and
adolescents decreased the risk of obesity by at least 52%. A previous study conducted among Iranian
primary-school children found that for every increase in the leisure-time physical activity score, the age-
adjusted odds ratio of BMI decreased significantly [14]. Similar results have been reported in several studies
from other countries [18-20]. Regular exercise is proven to be an effective measure of reducing weight.
Therefore, parents must find creative ways to engage children/adolescents in physical activities, such as
sports, to prevent sedentary lifestyles.

A previous study published in the USA stated that parental obesity was a predictor of excess weight in
children. The study further explained that when a parent was obese, the risk ratio for childhood obesity was
higher than 2.5. This indicated that when a parent had a BMI of 40 or higher, their child was five times more
likely to be obese compared to a child of parents with normal BMIs [11]. In a study conducted on a Greek
island, childhood obesity was linked to maternal obesity and maternal occupation [12]. Our study found that
childhood obesity was associated with parental obesity and consanguinity, supporting previous reports.

Our study's increased prevalence of overweight and obesity may be related to the respondents’ daily
routines. Approximately 30% of our study population consumed four or more meals daily, and more than
77% used electronic devices for more than two hours daily. These habits may mean less time spent doing
physical activities. These observations are similar to those from Karki et al., whose investigation found that
high junk consumption and sedentary activity were significantly associated with childhood
overweight/obesity [6]. Similarly, Abduelkarem et al. reported that almost one quarter (23.9%) of school-
aged children were physically inactive; they also reported significant rates of candy and fast food
consumption (54.6% and 47.8%, respectively) [5]. There is a great need for school health and awareness
programs aimed at reducing the consumption of energy-dense foods and promoting active lifestyles that
include physical exercise.

Conclusions
The prevalence of being overweight and obese was quite common. Increased daily food consumption was the
risk factor for obesity while increasing physical activity was the protective factor against obesity in children
and adolescents. Overweight/obesity in children and adolescents has become a significant public health
issue in Saudi Arabia. Therefore, a healthy lifestyle based on effective dietary education and physical activity
promotion is required to prevent overweight and obesity among youth. Hence, health planners and
administrators should create appropriate strategies for children and adolescent obesity management.
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Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. King Faisal University
Deanship of Scientific Research issued approval KFU-REC-2021-OCT-EA00093. This study protocol was
reviewed and approved by King Faisal University, approval number [KFU-REC-2021-OCT-EA00093].
Informed consent was obtained from all participants. Animal subjects: All authors have confirmed that this
study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Obesity. World Health Organization. (2022). Accessed: July 6, 2022: https://www.who.int/health-

topics/obesity.
2. Al-Hussaini A, Bashir MS, Khormi M, AlTuraiki M, Alkhamis W, Alrajhi M, Halal T: Overweight and obesity

among Saudi children and adolescents: where do we stand today?. Saudi J Gastroenterol. 2019, 25:229-35.
10.4103/sjg.SJG_617_18

3. Childhood overweight & obesity. CDC . (2022). Accessed: July 6, 2022:
https://www.cdc.gov/obesity/childhood/index.html.

4. Sahoo K, Sahoo B, Choudhury AK, Sofi NY, Kumar R, Bhadoria AS: Childhood obesity: causes and
consequences. J Family Med Prim Care. 2015, 4:187-92. 10.4103/2249-4863.154628

2022 Almaqhawi et al. Cureus 14(10): e30015. DOI 10.7759/cureus.30015 9 of 10

https://www.who.int/health-topics/obesity
https://www.who.int/health-topics/obesity
https://dx.doi.org/10.4103/sjg.SJG_617_18
https://dx.doi.org/10.4103/sjg.SJG_617_18
https://www.cdc.gov/obesity/childhood/index.html
https://www.cdc.gov/obesity/childhood/index.html
https://dx.doi.org/10.4103/2249-4863.154628
https://dx.doi.org/10.4103/2249-4863.154628


5. Abduelkarem AR, Sharif SI, Bankessli FG, Kamal SA, Kulhasan NM, Hamrouni AM: Obesity and its associated
risk factors among school-aged children in Sharjah, UAE. PLoS One. 2020, 15:e0234244.
10.1371/journal.pone.0234244

6. Karki A, Shrestha A, Subedi N: Prevalence and associated factors of childhood overweight/obesity among
primary school children in urban Nepal. BMC Public Health. 2019, 19:1055. 10.1186/s12889-019-7406-9

7. Al Yazeedi B, Berry DC, Crandell J, Waly M: Lifestyle-related determinants of obesity among Omani
children. Sultan Qaboos Univ Med J. 2020, 20:e279-86. 10.18295/squmj.2020.20.03.006

8. Jurado-Castro JM, Gil-Campos M, Gonzalez-Gonzalez H, Llorente-Cantarero FJ: Evaluation of physical
activity and lifestyle interventions focused on school children with obesity using accelerometry: a
systematic review and meta-analysis. Int J Environ Res Public Health. 2020, 17:6031.
10.3390/ijerph17176031

9. Hong I, Coker-Bolt P, Anderson KR, Lee D, Velozo CA: Relationship between physical activity and
overweight and obesity in children: findings from the 2012 National Health and Nutrition Examination
Survey National Youth Fitness survey. Am J Occup Ther. 2016, 70:7005180060p1-8.
10.5014/ajot.2016.021212

10. Ness AR, Leary SD, Mattocks C, et al.: Objectively measured physical activity and fat mass in a large cohort
of children. PLoS Med. 2007, 4:e97. 10.1371/journal.pmed.0040097

11. Bouchard C: Childhood obesity: are genetic differences involved? . Am J Clin Nutr. 2009, 89:1494S-501S.
10.3945/ajcn.2009.27113C

12. Athanasopoulos DT, Garopoulou AI, Dragoumanos VP: Childhood obesity and associated factors in a rural
Greek island. Rural Remote Health. 2011, 11:1641.

13. Crespo CJ, Smit E, Troiano RP, Bartlett SJ, Macera CA, Andersen RE: Television watching, energy intake, and
obesity in US children: results from the third National Health and Nutrition Examination Survey, 1988-
1994. Arch Pediatr Adolesc Med. 2001, 155:360-5. 10.1001/archpedi.155.3.360

14. Hajian-Tilaki KO, Sajjadi P, Razavi A: Prevalence of overweight and obesity and associated risk factors in
urban primary-school children in Babol, Islamic Republic of Iran. East Mediterr Health J. 2011, 17:109-14.

15. Nomatshila SC, Mabunda SA, Puoane T, Apalata TR: Prevalence of obesity and associated risk factors among
children and adolescents in the Eastern Cape Province. Int J Environ Res Public Health. 2022, 19:2946.
10.3390/ijerph19052946

16. Bjelanovic J, Velicki R, Popovic M, Bjelica A, Jevtic M: Prevalence and some risk factors of childhood obesity .
Progr Nutr. 2017, 19:138-45. 10.23751/pn.v19i2.4832

17. Prevalence and risk factors of obesity among school-age female children in Ha‘il, Saudi Arabia . (2022).
Accessed: July 6, 2022: http://discoveryjournals.org/medicalscience/current_issue/v25/n107/A2.htm.

18. Plotnikoff RC, Bercovitz K, Loucaides CA: Physical activity, smoking, and obesity among Canadian school
youth. Comparison between urban and rural schools. Can J Public Health. 2004, 95:413-8.

19. Hohepa M, Schofield G, Kolt G: Adolescent obesity and physical inactivity. N Z Med J. 2004, 117:U1210.
20. Kimm SYS, Glynn NW, Obarzanek E, Kriska AM, Daniels SR, Barton BA, Liu K: Relation between the changes

in physical activity and body-mass index during adolescence: a multicentre longitudinal study. Lancet. 2005,
366:301-7. 10.1016/S0140-6736(05)66837-7

2022 Almaqhawi et al. Cureus 14(10): e30015. DOI 10.7759/cureus.30015 10 of 10

https://dx.doi.org/10.1371/journal.pone.0234244
https://dx.doi.org/10.1371/journal.pone.0234244
https://dx.doi.org/10.1186/s12889-019-7406-9
https://dx.doi.org/10.1186/s12889-019-7406-9
https://dx.doi.org/10.18295/squmj.2020.20.03.006
https://dx.doi.org/10.18295/squmj.2020.20.03.006
https://dx.doi.org/10.3390/ijerph17176031
https://dx.doi.org/10.3390/ijerph17176031
https://dx.doi.org/10.5014/ajot.2016.021212
https://dx.doi.org/10.5014/ajot.2016.021212
https://dx.doi.org/10.1371/journal.pmed.0040097
https://dx.doi.org/10.1371/journal.pmed.0040097
https://dx.doi.org/10.3945/ajcn.2009.27113C
https://dx.doi.org/10.3945/ajcn.2009.27113C
https://pubmed.ncbi.nlm.nih.gov/22029381/
https://dx.doi.org/10.1001/archpedi.155.3.360
https://dx.doi.org/10.1001/archpedi.155.3.360
https://pubmed.ncbi.nlm.nih.gov/21735944/
https://dx.doi.org/10.3390/ijerph19052946
https://dx.doi.org/10.3390/ijerph19052946
https://dx.doi.org/10.23751/pn.v19i2.4832
https://dx.doi.org/10.23751/pn.v19i2.4832
http://discoveryjournals.org/medicalscience/current_issue/v25/n107/A2.htm
http://discoveryjournals.org/medicalscience/current_issue/v25/n107/A2.htm
https://link.springer.com/article/10.1007/BF03403982
https://pubmed.ncbi.nlm.nih.gov/15608805/
https://dx.doi.org/10.1016/S0140-6736(05)66837-7
https://dx.doi.org/10.1016/S0140-6736(05)66837-7

	Prevalence and Associated Risk Factors of Childhood Obesity in the Eastern Province of Saudi Arabia
	Abstract
	Introduction
	Aim
	Participants and methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Statistical analysis

	Results
	TABLE 1: Sociodemographic characteristics of children and their parents (n=688)
	FIGURE 1: Location of residence in the Eastern province
	TABLE 2: Children’s characteristics and associated symptoms (n=688)
	TABLE 3: Association between child obesity and sociodemographic characteristics of children (n=688)
	FIGURE 2: Level of BMI according to age group
	FIGURE 3: Level of BMI according to gender
	TABLE 4: Multivariate regression analysis to ascertain the influence of overweight/obesity from the selected socio-demographic characteristics of the children (n=688)

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


