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ABSTRACT 

Objective: To assess the proportion of overweight and obesity among adolescents living in the semi-urban areas of 

Shaqra and to compare it with the baseline data from 2018. 

Study Design: A cross-sectional study 

Place and Duration of Study: This study was conducted at the Department of Basic Medical Sciences, Colleges of 

Medicine, Shaqra University (SU), in Shaqra, Saudi Arabia, during September 2018 to March 2023. 

Materials and Methods: This study was conducted among adolescents between the ages of 12 and 18 in 2023. The 

World Health Organization (WHO) nutritional assessment tool was used to categorize overweight and obesity based 

on the adolescents’ Z-scores. The results were compared with the baseline data on obesity collected in 2018. The 

chi-square test and odds ratio with 95% CI were calculated to assess the association between age and various risk 

factors and obesity.  P <0.05 was considered significant. 

Results: A decrease in mean BMI score of -4.3% was observed between 2018 and 2023. The nutritional status 

showed a significant (P<0.01) improvement in all nutritional indices from 2018 to 2023. Intake of three or fewer 

meals per day [1.81 (1.16–2.83); P< 0.01], healthy food intake [1.52 (1.10–2.09); P< 0.01)] showed a significant 

increase from 2018 to 2023. Similarly, the frequency of restaurant visits [2.0 (1.42–2.81); P< 0.01] and time spent 

on outdoor activity [3.22 (2.27–4.57); P< 0.01] showed a significant increase from 2018 to 2023. 

Conclusions: In the post-COVID era, children became more physically active and opted for healthy eating habits, 

both of which improved their nutritional status. 
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INTRODUCTION 

Obesity is a major health problem around the world, 

and it is linked to serious medical and psychosocial 

comorbidities, decreased health-related quality of life 

(HRQoL), and an increased risk of mortality.1 Over the 

last three decades, the Kingdom of Saudi Arabia (KSA) 

has experienced a substantial rise in the prevalence of 

obesity.2 Overweight or obese children frequently carry 

the extra weight into adolescence and adulthood, 

resulting in lifelong health problems. 
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Overweight and obesity are becoming more common 

among children and adolescents aged 10 to 19 years. 

Saudi Arabia's central and eastern regions have the 

highest reported prevalence of overweight and obesity, 

which has increased substantially in recent years.3 

The lack of physical activity and poor dietary habits are 

regarded as the primary risk factors for childhood and 

adult obesity. Many cultural and societal conventions 

about diet and body image are also essential risk 

factors, depending on the society. Environmental and 

societal changes may trigger changes in nutrition and 

physical activity. Several restrictions were implemented 

during the COVID-19 pandemic to curb the spread of 

the virus. These restrictions resulted in significantly 

fewer opportunities for physical activity for people of 

all ages.4 Several studies have documented changes in 

children's leisure-time physical activity during the 

COVID-19 epidemic.4 Low levels of physical activity 

are closely linked to an increased risk of childhood 

overweight or obesity.5 According to preliminary 

studies, leisure-time behavior and physical activity 

during COVID-19 restrictions differed between urban 

and rural locations.6-7 Following the disclosure of the 

first case in Saudi Arabia, all schools were closed, and 

social activities, sports events, local travel, and 
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international flights were banned for almost two years.8 

During these two years, diminished physical activity 

and changes in eating habits have had a negative 

effect on children’s health status. This study on the 

nutritional status of children ages 12-18 was 

conducted in 2023 and compared with pre-pandemic 

data from of 2018 to note the changes in the 

intervening years.  

MATERIALS AND METHODS 

This school-based cross-sectional study was conducted 

at Department of Basic Medical Sciences, Colleges of 

Medicine, Shaqra University (SU), in Shaqra, Saudi 

Arabia, during the academic year September 2018 to 

March 2023 and carried out in intermediate schools of 

Shaqra. Male children in the 12-18 year age group 

participated in this study. The first phase of the study 

was conducted before the pandemic, in September 

2018, and the second phase was conducted in the same 

schools post pandemic, in March 2023. 

Study variables were age, height, weight, physical 

activity, and food habits. Standard operating procedures 

were used to take anthropometric measurements such as 

weight and height. Weight was measured to the nearest 

0.1 kg on a standard bathroom scale that was 

recalibrated periodically during data collection. Each 

child asked to stand on the scale wearing only light 

clothing, without shoes, feet apart and gazing straight 

ahead. Each participant's height was measured using a 

stadiometer (measuring rod) with an accuracy of 0.1 

cm. The child’s heels, buttocks, shoulders, and occiput 

touched the measuring rod. The top of the head, held 

comfortably upright, made strong contact with the 

horizontal headpiece. Each measurement was taken 

twice, and the mean of the two measurements was 

recorded.10 Anthropometric data were recorded twice, 

once in 2018 and again in 2023.  

To assess nutritional status, the Z-score of BMI for age 

was calculated using the new WHO growth reference 

standards for boys. Children were categorized as 

Normal, Overweight, Obese, Thin and Severely thin 

according to BMI for Z – score. 

The definitions used for the study were as follows: 

• Normal: BMI for age z– score of < +1SD to < -2 

SD  

• Overweight: BMI for age z- score of > +1SD 

• Obese: BMI for age z- score of > +2 SD 

• Thin: BMI for age z- score of <-2SD 

• Severely thin: BMI for age z- score of <-3SD 

The data were analysed with SPSS version 22.0 for 

Windows (SPSS, Inc., Chicago, IL, USA). Chi-square 

was used for comparison between overweight, obese 

and normal study participants. P value of less than 0.05 

was accepted for statistical significance. 

The study protocol was approved by the Standing 

Committee for Research Ethics at Shaqra University, 

Kingdom of Saudi Arabia (ERC_SU_20220124). The 

objective of the study was explained to parents or 

guardians of the children and informed consent was 

taken. The study followed the principles of Helsinki 

Declaration. 

RESULTS 

Two hundred and sixty-five (42.70%) of the 620 

school-aged children surveyed were from 2018, while 

355 (57.30%) were from 2023. For 2018 and 2023, the 

mean age was 13.9 ± 1.1 and 15.7 ± 1.7, respectively. 

The mean height and weight were 169 ± 9.24 and 63.6 

± 20.1 for 2023. The percentage change in BMI was -

4.5 in 2023 in comparison to 2018.  (Table 1). The 

nutritional status of study population differed 

significantly (P<0.05) across the study years. (Table 2). 

Figures 1 and 2, respectively, present the distribution of 

nutritional status of 2018 and 2023. In 2018 the 

distribution was skewed to the left (more overweight 

and obese on right side) compared to 2023 which 

reflected the WHO growth standard curve. The 

consumption of three or fewer meals [1.81 (1.16-2.83); 

P< 0.01], healthy food intake [1.52 (1.10-2.09); P< 

0.01)] showed a significant increase from 2018 to 2023.  

Similarly, the number of restaurant visits [2.0 (1.42-

2.81); P< 0.01] and time spent on outdoor activity [3.22 

(2.27-4.57); P< 0.01] showed a significant increase 

from 2018 to 2023. (Table 3). 

Table No.1: Anthropometric measurements of study participants (n=616) 

Characteristic Year N Mean Std. Deviation Std. Error Mean 

Age  

(in years) 

2018 265 13.992 1.1078 0.0681 

2023 355 15.783 1.7274 0.0917 

Height  

(in cm) 

All 620 163 12.4 0.499 

2018 265 154 10.9 0.671 

2023 355 169 9.24 0.491 

Weight  

(in Kg) 

All 620 60.0 19.9 0.80 

2018 265 55.3 18.6 1.15 

2023 355 63.6 20.1 1.07 

BMI  

(Kg/m2) 

All 620 22.5 6.25 0.25 

2018 265 23.0 6.54 0.40 

2023 355 22.0 6.00 0.32 
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Table No.2: Survey results of nutritional status of participants based on WHO z-scores (n=616) 

BMI category based on 

Z-score 

Z-score 2018 

n (%) 

2023 

n (%) 

P value 

Normal < +1SD to < -2 SD 107 (40.4%) 200 (56.3%) 

<0.01 

Overweight > +1SD 65 (24.5%) 69 (19.4%) 

Obese > +2 SD 69 (26.0%) 49 (13.8%) 

Thin <−2SD 21 (7.9%) 16 (4.5%) 

Severely Thin <−3SD 3 (1.1%) 21 (5.9%) 

Table No.3: Survey results of nutritional and physical activity among the study participants (n=616) 

Item Frequency 2018 2023 Odds ratio 

(95% CI) 

P value 

No. of meals per 

day 

3 or less 213 (80.4%) 313 (88.2%) 1.81 

(1.16–2.83) 

< 0.01 

More than 3 52 (19.6%) 42 (11.8%) 

No. of restaurant 

visit per week 

2 or less 191 (72.1%) 200 (56.3%) 2.0 

(1.42–2.81) 

< 0.01 

More than 2 74 (27.9%) 155 (43.4%) 

Type of food Healthy 130 (49.1%) 211 (59.4%) 1.52 

(1.10–2.09) 

< 0.01 

Fast food 135 (50.9%) 144 (40.6%) 

Soft drink 

consumption per 

day 

One or less 123 (46.4%) 81 (39.7%) 2.93 

(2.07–4.14) 

< 0.01 

More than 1 142 (53.6%) 274 (77.2) 

Chips or chocolate 

consumption per 

day 

One or less 87 (32.8%) 74 (20.8%) 1.86 

(1.29–2.67) 

< 0.01 

More than 1 178 (38.8%) 281 (79.2%) 

No of times 

outdoor activity 

per week 

Daily or alternate 

day 

161 (60.8%) 169 (47.6%) 1.70 

(1.23–2.35) 

< 0.01 

Weekly or rarely 104 (39.2) 186 (52.4%) 

Time spent on 

outdoor activity 

1 hour or less 125 (47.2%) 77 (21.7%) 3.22 

(2.27–4.57) 

< 0.01 

More than 1 hour 140 (52.8 ()) 278 (78.3%) 

Screen time per 

day 

2 hours or less 101 (38.1%) 82 (23.1%) 2.05 

(1.45–2.91) 

< 0.01 

More than 2 

hours 

164 (61.9%) 273 (76.9%) 

 

 
Figure No.1: Distribution of nutritional status of 

study participants of year 2018 

 
Figure No.2: Distribution of nutritional status of 

study participants of year 2023 

 

DISCUSSION 

The COVID-19 pandemic forced most of the world's 

population to abruptly isolate at home.  The pandemic's 

effect on people’s mood, mental health, and emotional 

well-being also influenced their food consumption and 

choices. Lack of exercise, more sedentary behavior, and 

the consumption of calorie-dense foods and sugary 

beverages all increased dramatically, leading to the rise 

in overweight and obesity in Saudi Arabia.10-11 There 

are conflicting findings about the pandemic's impact on 

eating habits, with some studies indicating a favorable 
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impact while others reporting a detrimental impact or 

no impact at all.12 School closure owing to the COVID-

19 lockdowns disrupted children's daily schedule, 

mealtimes, and opportunities or physical activity, 

consequently escalating weight gain, particularly in 

vulnerable children with overweight and obesity.  

The frequency distribution of the BMI classes for 2018 

showed a left skewing with 26.0% participants 

classified as obese while 2023 data showed a mirroring 

with the standard frequency distribution of the BMI 

classes by WHO with only 13.8% of participants 

presenting in the obese category. (Figures 1 and 2) Our 

2018 results are higher than those in the earlier study 

conducted by Al-Shammari et al.;13 where only 8.7% of 

participants were obese. The prevalence of obesity in 

2018 is lower than that found in a study by Al-Hussaini 

et al.;14 reporting 15.7% of the participants as obese. 

The reason for higher prevalence of obesity in 2018 

could be a result of the long interval between the 

studies. Our lower prevalence of obesity for 2023 could 

resulted from increased physical activity due to school 

closures during the pandemic. Furthermore, our study 

was conducted in a semiurban/ rural area. 

Consequently, the children in these areas were able to 

engage in more frequent physical activity than their 

counterparts in urban areas. The increased physical 

activity of rural children during the COVID era has 

already been reported.15 In addition, typical houses in 

the study area were built around an open courtyard 

children had ample room to play.  

Excessive consumption of energy-dense, micronutrient-

poor meals; a high intake of sugary beverages; and the 

ubiquitous marketing of fast foods are all dietary factors 

that contribute to the risk of childhood obesity.16 The 

frequency of meals decreased from 19.6% in 2018 to 

11.8% in 2023. Furthermore, our findings revealed a 

substantial increase (P < 0.01) in consumption of 

healthy food from 49.1% in 2018 to 59.5% in 2023.  A 

study from Riyadh reported 85.6% of participants 

consuming home-cooked meals during COVID-19, up 

from  35.6% before (P < 0.01).12 Home-cooked meal 

interventions might have assisted households in 

incorporating healthful foods into their diets.13 The 

change towards healthy dietary habits among the 

populations may partly explain the decrease in obesity 

in our study in the post-pandemic era.  

We observed that the frequency of outdoor activity 

dropped from 60.8% in 2018 to 47.6% in 2023 

(P<0.01). Similarly, Chambonniere et al17 showed a 

drop in physical activity affecting 35.2% of youth in 

rural areas, 46.7% in suburban areas, and 47.9% in 

urban areas. Conversely, the amount of time spent on 

each outdoor activity significantly increased from 

52.8% to 76.9% in 2023 (P<0.01). Similar observations 

on the time spent in outdoor activity have previously 

been reported.18 The increased time spent during 

COVID-19 in our study further supports the finding on 

decreased prevalence of obesity in 2023 compared to 

2018. 

Mobile and gaming devices have grown in popularity 

since 2000. Screen exposure increases the risk of 

obesity in children and adolescents through prolonged 

exposure to food marketing, mindless eating while 

viewing screens, distraction from more active pastimes, 

reinforcement of sedentary behavior, and decreased 

sleep time.19 Several international research studies have 

found that during the pandemic, there was an increase 

in screen time and a reduction in physical activity.4  It is 

highly possible that once these behaviors are adopted, 

they are hard to abandon. These reports support our 

results of a significant increase in screen time of more 

than two hours from 61.9% in 2018 to 76.9% in 2023. 

According to one study, each extra hour of screen 

viewing by people aged 12-17 results in a 2% increase 

in the prevalence of obesity.20 Replacing screen time 

and with physical activity and promoting healthy 

lifestyle behaviors may be an effective way to lower the 

risks of being overweight or obese and improve the 

health of children and adolescents. If that had been 

done, our results would have been far superior to what 

we have observed. 

CONCLUSION 

The devastating COVID-19 altered many lives. At the 

same time, it paved the way for positive change. For 

instance, children became more physically active and 

adopted healthy eating habits, thereby improving their 

nutritional status. However, an increase in screen time 

was a hallmark of COVID-19. These findings have 

implications for how we encourage children to stay 

healthy. The policymakers who manage opportunities 

for children's health should formulate policies to 

incorporate healthy eating habits, more physical activity 

and less screen time into their routines. 

Limitations: The important disadvantage of this study 

was the exclusion of female students. It should be 

noted, however, that in Saudi Arabia it is difficult to 

reach female students based on cultural norms. The 

absence of female students may have limited the study's 

generalizability. Nonetheless, this study revealed 

valuable information about the extent of obesity in 

among students in the post COVID-19 era. It also 

identified the modifiable risk variables that influence 

obesity among research participants. 
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