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Purpose: Assess adolescents’ body mass index (BMI) profile and the association between BMI category and social determinants.
Methods: This cross-sectional study targeted adolescents aged between 12 and 19 from Jazan, Saudi Arabia. Data was collected via 
an online self-administered questionnaire during 2023. The tailored questionnaire measured items related to student demographics, 
their history of diagnosed chronic conditions, their familial history of chronic diseases, and their eating behavior. A standard chi- 
square test investigated the relationship between BMI category and social determinants.
Results: Five hundred and seventy students completed the study’s questionnaire. The mean age of the sample was 16 (SD: 1.9), and 
most of the respondents were female (60%). Among the recruited sample, 107 students (20%) are categorized as underweight, while 
121 students (22%) are classified as either overweight or obese according to their age. The respondents’ eating behavior indicated that 
the most frequently consumed meal was dinner, and the majority skipped breakfast some days of the week. Nearly one-third of the 
sample exhibited emotional eating. Low consumption of healthier food options, such as fruits, vegetables, low-fat products, and whole 
grain products among the adolescents was noted. An assessment of BMI level distribution among the respondents according to their 
demographic characteristics indicated a higher frequency of overweight and obesity among male adolescents, students in the secondary 
level, students living with a lower number of siblings, and students with a parental history of diabetes, obesity, and dyslipidemia 
(p values < 0.05).
Conclusion: A high frequency of BMI abnormality among adolescents was detected. Dietary behavior among the respondents 
suggests the presence of several unhealthy behaviors. The results of the current study detected an important influence of the family on 
weight status among these adolescents.
Keywords: BMI, adolescents, underweight, overweight, obesity

Introduction
Overweight and obesity continue to be a challenge; a dramatic increase in their prevalence has been seen over the last 
five decades. According to the World Health Organization, obesity’s prevalence has tripled since 1975. By 2016, nearly 
two billion adults were overweight, of whom more than 650 million were affected by obesity. Furthermore, over 
340 million children and adolescents aged between five and 19 are were overweight or obese by 2016.1 The increased 
incidence of obesity among children and adolescents demonstrates the need to make this a public health priority as it can 
be associated with a prediction of increased obesity in communities across the world.

Saudi Arabia is one of the countries where overweight and obesity present a main health challenge. According to the 
World Health Survey of Saudi Arabia, 58% of the adult population of Saudi Arabia is overweight or obese.2 The high 
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occurrence of overweight and obesity among Saudis has been partially explained by the prevalence of metabolic 
syndrome in the country.3 Furthermore, a 2016 study that recruited a sample of 7,930 children and adolescents from 
Riyadh, Saudi Arabia, reported that the prevalence of overweight and obesity among the sample reached 13.4%, double 
the amount since 2004.4

Habbab and Bhutta conducted a recent systematic review of 51 articles investigating social determinants of over-
weight and obesity among adolescents in Saudi Arabia. Habbab and Bhutta indicated that adolescents’ dietary patterns, 
such as skipping breakfast, consuming fast food and soft drinks, and having a low intake of vegetables, were significantly 
associated with a higher prevalence of overweight and obesity. Physical inactivity and sedentary behavior were other 
contributing lifestyle factors. Furthermore, familial factors, such as family history of obesity, family size, parental 
education, and employment, were identified as risk factors for overweight and obesity among adolescents and are 
important factors influencing the condition’s frequency in Saudi Arabia.5

The World Health Survey of Saudi Arabia’s results detailed the presence of regional variations in the incidence of 
overweight and obesity among adults in Saudi Arabia. Saudi Arabia has 13 administrative regions; a higher occurrence 
of overweight and obesity was reported in the northern region of Al Jawf (70%) compared to the southwestern region of 
Jazan (49%). This variation in prevalence can be partially explained by discrepancies in socioeconomic characteristics 
between the country’s regions.2 Reports concerning regional variation in the prevalence of overweight and obesity among 
adolescents in Saudi Arabia are limited.

El Mouzan et al conducted a study to measure the frequency of overweight and obesity among children and 
adolescents in the Northern, Central, and Southern regions of Saudi Arabia between 2004 and 2005. They concluded 
that the prevalence of overweight varied between 13% and 21%, and the prevalence of obesity ranged between 6% and 
9.3%; a higher incidence of overweight and obesity was noted in northern and central regions compared to southern 
regions. Though El Mouzan et al did not investigate factors associated with the lower prevalence of overweight and 
obesity among children and adolescents in the southern region, they explained the lower prevalence of overweight and 
obesity by the higher prevalence of underweight and stunting among adolescents in the south of Saudi Arabia.6

Variation of BMI profile between different communities can be partially explained by the variation of social 
determinants of health. This variation has been indicated to influence body weight of individuals at early stage of 
childhood and continues throughout the following stages of life where genetic factors, cultural believes, ethnicity, stigma, 
age, gender, living conditions, parents education, and stress associated with social and neighborhood influence, can 
interact to influence body weight levels.7 The social determinants associated with body weight among adolescents can 
collectively influence dietary habits and how adolescents get access to healthy food options, and have better physical 
activity opportunities, which can vary according to the support provided to adolescents by family, school, peers, and the 
community.8 Therefore, it is possible to argue that interaction of social determinants of health associated with body 
weight can incur higher risk of developing either underweight or overweight and obesity.

Public health programs targeting body weight among adolescents should target social determinants associated with 
malnutrition among adolescents. Malnutrition refers to either deficiency or excess in food intake leading to underweight 
or overweight and obesity.9 Undernutrition and overnutrition can be considered as a double burden public health issue in 
developing countries,10 such as Saudi Arabia.

It is possible to argue that the majority of the health literature related body weight among adolescents in Saudi Arabia 
is focusing on overweight and obesity. However, recent literature is indicating the importance of performing BMI 
profiling to measure body weight distribution among the adolescents in a comprehensive manner according to all BMI 
categories. For example, in a recent study that included a sample of 12,463 Saudi adolescents, it was indicated that the 
prevalence of underweight among the sample reached 15% where an association between underweight prevalence and 
distorted body image, weight loss attempt and eating behavior disorders was indicated.11 Additionally, some adolescents 
may be influenced by body weight perception and dissatisfaction which may lead them to adopt unhealthy weight loss 
practices.12

There is a lack of body mass index (BMI) profiling by percentile among adolescents in Jazan, in the southwest of 
Saudi Arabia; furthermore, the determinants associated with occurrences of underweight, normal weight, and overweight 
and obesity among this population are unknown. The current investigation provides BMI profiling among adolescents in 
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the Jazan region of Saudi Arabia. It assesses the studied sample’s social characteristics and dietary habits associated with 
body weight. Finally, the association between social characteristics and BMI levels was evaluated to investigate factors 
related to the prevalence of underweight or overweight and obesity.

Methods
Study Design and Setting
This study was performed by utilizing a cross-sectional design. The Saudi Arabian school system has three levels: 
elementary, intermediate, and secondary. Adolescents from the Jazan region who were registered as intermediate or 
secondary students were targeted for this research. The study was initiated after securing ethical approval from the 
Standing Committee for Scientific Research of Jazan University (approval number REC-44/06/446, dated 
December 2022). Data collection was performed from the beginning of February until the end of March 2023.

Data collection was performed in online settings. A study information sheet was shared with the parents of the students 
via social media platforms. The information sheet was followed by an online written consent form to be read and approved 
by one of the parents. The approached parents could select to approve or reject the child’s participation, and the students 
were recruited after securing the informed consent of their parents. Those who refused were not provided access to the data 
collection tool and were directed elsewhere. The study was conducted in accordance with the Declaration of Helsinki.

Data Collection Tool
Data was collected via a self-administered questionnaire; it measured items related to student demographics, their history 
of diagnosed chronic conditions, paternal history of chronic diseases, and their eating behavior. The students were asked 
about their age, gender, body weight, height, residence location, family size, and whether or not they were living with 
their parents. They were also asked whether they were diagnosed with chronic conditions that might influence body 
weight among children, including dental illnesses, mental illnesses, obesity, asthma, blood disorders such as thalassemia 
and sickle cell diseases, and diabetes.

Items measuring eating behavior associated with BMI levels were adopted from the Saudi Guidelines for Prevention 
and Management of Obesity, such as the frequency of consuming meals, choice of consuming low-fat food, whole grain 
products, low-calorie food items, and eating atmosphere such as eating with the family or eating while watching TV.13 

Furthermore, items measuring cognitive restraints, uncontrolled eating, and emotional eating were adapted from the 
Three-Factor Eating Questionnaire.14 A consultant in nutritional epidemiology reviewed the data collection form to 
evaluate its content. A pilot study of the questionnaire on a sample of 10 male and female students was conducted to 
assess the clarity of the questionnaire and the time needed to complete it. Cronbach’s alpha test was performed to test the 
reliability of questionnaire items assessing the eating behavior of the participants and generated a value of 0.69, 
indicating reasonable internal reliability.

Data Collection Process
Data was collected by converting the questionnaire to an online data collection form. A web link was generated to 
facilitate the distribution of the questionnaire on social media platforms to reach the targeted population’s parents. 
Parents who agreed to participate were asked to share the questionnaire web link with their acquaintances to reach the 
required sample size. Participants were included in the study if they were students registered in intermediate or secondary 
schools in the Jazan region and if their parents gave consent to participate.

Snowballing non-random sampling was used to reach the required sample size. The necessary sample size was 
established using the StatCalc function of Epi Info designed by the United States Centers for Disease Control and 
Prevention. Since there was no published data about BMI profiles of adolescents in the Jazan region, estimates of adult 
BMI profiles were used to calculate the required sample size. Based on current evidence from The World Health Survey 
of Saudi Arabia,2 which indicated that the prevalence of overweight and obesity among adults in the region is 49%, 
a sample size of 500 participants was estimated assuming a 5% margin of error, 95% confidence level, and 30% of 
responses not meeting the inclusion criteria.
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Data Analysis
The data was analyzed using the IBM Statistical Package for the Social Sciences, version 24.0. Frequencies and 
proportions were used to summarize binary and categorical data. Continuous data were summarized via means, medians, 
standard deviations, and interquartile ranges, depending on their distribution. A standard chi-square test investigated the 
relationship between BMI category and social determinants.

BMI levels were calculated by dividing the reported weight in kilograms by squared height in meters to enable 
performing BMI profiling of the respondent students. The BMI Percentile Calculator for Child and Teen from the Centers 
for Disease Control and Prevention was used to categorize the sample into underweight, normal weight, and overweight 
and obese participants. A chi-square test or Fisher’s Exact tests were used to evaluate the statistical variation between the 
demographic characteristics of students depending on their BMI category. A p-value of < 0.05 was used to indicate 
statistical significance.

Results
There were 714 total responses, of whom 144 were excluded due to not securing parental consent or not meeting the 
inclusion criteria. Five hundred and seventy students completed the study’s questionnaire, indicating a response rate of 
80%. Demographic characteristics, BMI profile, and history of diagnosed chronic diseases are displayed in Table 1. The 
mean age of the sample was 16 (SD: 1.9), and the majority of the respondents were female (60%). The distribution of the 

Table 1 Demographic Characteristics, BMI Profile, 
and History of Chronic Diseases Among 570 
Intermediate and Secondary School Students from 
Jazan, Saudi Arabia

Variables Frequency  
[Proportion]

Gender

Male 226 [39.5%]

Female 344 [60.4%]

Residence area

Rural 260 [45.6%]

Urban 310 [54.4%]

Education level

Intermediate 182 [31.9%]

Secondary 388 [68.1%]

Living with the parents

With both parents 482 [85.8%]

With the father only 13 [2.3%]

With the mother only 67 [11.9%]

Number of siblings in the family

4 or less 324 [56.8%]

More than 4 246 [43.2%]

(Continued)
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recruited students is nearly equal concerning the residence area. However, more students from the secondary level 
participated in the study (68%) in comparison to students from intermediate level. When the students were asked whether 
they were living with both of their parents, 13 students (2.3%) indicated that they were living with the father only, while 
67 students indicated that they were living with the mother only (12%). Just over half of the students indicated that the 
number of siblings in the family is four or less (56%).

The distribution of the recruited students according to their BMI levels showed a noteworthy variation. Among the 
recruited sample, 107 students (20%) are categorized as underweight, while 121 students (22%) are classified as either 
overweight or obese according to their age; 58% of the sample had normal body weight levels. When the students were 
asked about their diagnosed morbidities, the responses indicated that the most frequently diagnosed disease was asthma 
(6%), followed by dental issues (5.8%) and obesity (4%). Table 2 displays the students’ responses about their parents’ 
history of diagnosed chronic diseases. The most frequently reported chronic conditions among the parents were 
hypertension and diabetes.

Table 1 (Continued). 

Variables Frequency  
[Proportion]

BMI category

Underweight 107 [19.5%]

Normal 322 [58.5%]

Overweight or obese 121 [22.0%]

Diagnosis with a chronic disease

Frequent dental illness 33 [5.8%]

Mental illness 11 [1.9%]

Obesity 22 [3.9%]

Asthma 34 [6%]

Thalassemia 1 [2%]

Sickle cell disease 15 [2.6%]

Diabetes 6 [1.1%]

Abbreviation: BMI, Body Mass Index.

Table 2 Reported Diagnosed Chronic Diseases Among Parents of 570 Intermediate and 
Secondary School Students from Jazan, Saudi Arabia

Disease Father Mother Both None Do not Know

Diabetes 101 [17.7%] 32 [5.6%] 21 [3.7%] 368 [64.6%] 48 [8.4%]

Hypertension 112 [19.6%] 60 [10.5%] 32 [5.6%] 310 [54.4%] 56 [9.8%]

Obesity 19 [3.3%] 30 [5.3%] 10 [1.8%] 440 [77.2%] 71 [12.5%]

Stroke 16 [2.8%] 8 [1.4%] 2 [0.4%] 479 [84.0%] 65 [11.4%]

Dyslipidemia 17 [3.0%] 20 [3.5%] 6 [1.1%] 445 [78.1%] 82 [14.4%]

Cardiovascular diseases 33 [5.8%] 7 [1.2%] 4 [0.7%] 467 [81.9%] 59 [10.4%]
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Table 3 displays the frequency of consuming daily meals. When the students were asked about the timing of 
consuming meals, they indicated that the meal most frequently consumed daily was dinner (57%), followed by lunch 
(56%). Only 226 students (40%) indicated that they have breakfast daily. The proportion of students who reported eating 
daily in-between meals varied between 16% for brunch, 19% for supper, and 20% for a snack after dinner.

The eating behavior of the respondents is summarized in Table 4. Nearly one-third of the sample (161 students) 
indicated that they consume food when they are not feeling hungry, either always or most of the time. Similarly, nearly 
one-third of the sample stated that they cannot resist the desire to eat, either always or most of the time. When the 
students were asked whether they tend to eat more when they feel anxious or depressed, 154 (27%) students reported that 
they do tend to eat more when feeling anxious or depressed, always or most of the time. One hundred students (17%) 
indicated that they are always aware when they consume large amounts of food. Over half of the sample reported never 
selecting low-calorie food items and never preferring whole-grain bread.

When the participants were asked about the frequency of consuming fruits and vegetables, 332 (58%) of the students 
indicated that they do not consume any fruits and vegetables daily. Additionally, the participants were asked whether they 
tend to eat restaurant meals; nearly one-third of the sample (164) indicated that they do consume food bought from 
restaurants most days of the week. Table 5 displays the frequency of consuming energy-dense food items; more than 40% of 
the sample reported consumption of these items daily or four or more days during the week. Finally, when the participants 

Table 4 Eating Behavior of 570 Intermediate and Secondary School Students from Jazan, Saudi Arabia

Statement Always Most of The Time Sometimes Never

Consumption of food when not feeling hungry 74 [13%] 87 [15.3%] 186 [32.6%] 223 [39.1%]

Feeling unable to resist the desire to eat 85 [14.9%] 99 [17.4%] 158 [27.7%] 228 [40.0%]

Eating more when feeling anxious or depressed 93 [16.3%] 61 [10.7%] 91 [16.0%] 325 [57%]

Awareness of consuming large quantities of food 100 [17.5%] 95 [16.7%] 130 [22.8%] 245 [43%]

Selecting low-calorie food items 92 [16.1%] 65 [11.4%] 92 [16.1%] 321 [56.3%]

Selecting low-fat dairy products 116 [20.4%] 75 [13.2%] 136 [23.9%] 243 [42.6%]

Preferring whole-grain bread 98 [17.2%] 68 [11.9%] 89 [15.6%] 315 [55.3%]

Availability of snacks such as chocolate and chips in the house 175 [30.7%] 137 [24.0%] 170 [29.8%] 88 [15.4%]

Eating while watching TV or mobile 275 [48.2%] 147 [25.8%] 91 [16.0%] 57 [10.0%]

Eating with the family 311 [54.6%] 162 [28.4%] 75 [13.2%] 22 [3.9%]

Table 3 Frequency of Consumption of Daily Meals Among 570 Intermediate and Secondary School 
Students from Jazan, Saudi Arabia

Daily 2–3 Times Per  
Week

4–6 Times Per  
Week

Once  
Weekly

Less Than Once  
Weekly

Breakfast 226 [39.5%] 125 [21.9%] 92 [16.1%] 34 [6.0%] 95 [16.7%]

Brunch 91 [16.0%] 108 [18.9%] 70 [12.3%] 97 [17.0%] 204 [35.8%]

Lunch 318 [55.8%] 102 [17.9%] 110 [19.3%] 17 [3.0%] 23 [4.0%]

Supper 109 [19.1%] 112 [19.6%] 64 [11.2%] 108 [18.9%] 177 [31.1%]

Dinner 326 [57.2%] 92 [16.1%] 107 [18.8%] 21 [3.7%] 24 [4.2%]

Snack after dinner 114 [20.0%] 97 [17.0%] 86 [15.1%] 101 [17.7%] 172 [30.2%]
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were asked about their drink preference while eating, more than half of the sample (59%) noted their preference for sugar- 
sweetened soft drinks or fruit drinks, and only 25.8% of the students reported preferring water while eating.

Table 6 shows the associations between the students’ demographic characteristics and BMI levels. Statistically 
significant differences were detected concerning the distribution of BMI levels according to gender, education level, 
number of siblings in the family, and parental history of diagnosed diabetes, obesity, and dyslipidemia (p values < 0.05). 

Table 5 Frequency of Consuming Specific Food Items Among 570 Intermediate and Secondary School Students 
from Jazan, Saudi Arabia

Consumed Items Daily 4–6 Times Per  
Week

1–3 Times per  
Week

1–3 Times Per  
Month

Never

Fried food 100 [17.5%] 171 [30%] 209 [36.7%] 75 [13.2%] 15 [2.6%]

Cake and biscuits 159 [27.9%] 192 [33.7%] 155 [[27.2%] 49 [8.6%] 15 [2.6%]

Chips 132 [23.2%] 181 [32.8%] 176 [30.9%] 61 [10.7%] 20 [3.5%]

Sugar-sweetened soft drinks 143 [25.1%] 148 [26%] 141 [24.7%] 83 [14.6%] 55 [9.6%]

Sugar-sweetened fruit drinks 143 [20.2%] 148 [24.6%] 141 [26.8%] 83 [18.6%] 55 [9.6%]

Table 6 Association Between Demographic Characteristics and BMI Level Among 570 Intermediate and 
Secondary School Students from Jazan, Saudi Arabia

BMI Level

Underweight Normal Overweight or  
obese

Total P value

Gender <0.001*

Male 44 [19.6%] 109 [48.7%] 71 [31.7%] 224 [100%]

Female 63 [19.3%] 213 [65.3%] 50 [15.3%] 326 [100%]

Residence area 0.654*

Rural 45 [17.9%] 152 [60.3%] 55 [21.8%] 252 [100%]

Urban 62 [20.8%] 170 [57.0%] 66 [22.1%] 298 [100%]

Education level 0.003*

Intermediate 30 [17.6%] 116 [68.2%] 24 [14.1%] 170 [100%]

Secondary 77 [20.3%] 206 [54.2%] 97 [25.5%] 380 [100%]

Number of siblings in the family 0.023*

4 or less 48 [15.4%] 189 [60.8%] 74 [23.8%] 311 [100%]

More than 4 59 [24.7%] 133 [55.6%] 47 [19.7%] 239 [100%]

Living with the parents 0.660**

With both parents 92 [19.7%] 271 [58.2%] 103 [22.1%] 466 [100%]

With the father only 1 [7.7%] 7 [53.8%] 5 [38.5%] 13 [100%]

With the mother only 13 [20.3%] 38 [59.4%] 13 [20.3%] 64 [100%]

(Continued)
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A higher frequency of overweight or obesity was detected among male students compared to females and among 
secondary school levels compared to intermediate school levels. Moreover, fewer siblings were associated with a higher 
frequency of overweight and obesity. A higher occurrence of overweight and obesity was noted among students who 
reported that either one of the parents or both were affected with diabetes, obesity, or dyslipidemia.

Discussion
The current investigation was a cross-sectional assessment of BMI profiles among adolescents in the Jazan region. Over 
half of the sample exhibited normal body weights for their age; the remaining were underweight, overweight, or obese. 
The most frequently diagnosed condition among the adolescents was asthma, and the most commonly diagnosed 
condition among their parents was hypertension and diabetes. The adolescents’ eating behavior indicated that the most 
frequently consumed meal was dinner; most skipped breakfast some days of the week. Nearly one-third of the sample 
disclosed emotional eating. Low consumption of healthier food options, such as fruits, vegetables, low-fat products, and 
whole grain products among the adolescents was noted. Assessment of the distribution of BMI levels according to 
demographic characteristics indicates a higher frequency of overweight and obesity among male adolescents, students in 
the secondary level, students living with fewer siblings, and students with parental history of diabetes, obesity, and 
dyslipidemia.

Table 6 (Continued). 

BMI Level

Underweight Normal Overweight or  
obese

Total P value

Parental history of diabetes 0.002*

One or both affected 15 [9.9%] 95 [62.9%] 41 [27.2%] 151 [100%]

None / do not know 92 [23.1%] 227 [56.9%] 80 [20.1%] 399 [100%]

Parental history of hypertension 0.243*

One or both affected 34 [17.1%] 114 [57.3%] 51 [25.6%] 199 [100%]

None / do not know 73 [20.8%] 208 [59.3%] 70 [19.9%] 351 [100%]

Parental history of obesity 0.013*

One or both affected 12 [20.7%] 25 [43.1%] 21 [36.2%] 58 [100%]

None / do not know 95 [19.3%] 297 [60.4%] 100 [20.3%] 492 [100%]

Parental history of CVD 0.563*

One or both affected 6 [14.0%] 28 [65.1%] 9 [20.9%] 43 [100%]

None / do not know 101 [19.9%] 294 [58.0%] 112 [22.1%] 507 [100%]

Parental history of stroke 0.220**

One or both affected 3 [12.0%] 13 [52.0%] 9 [36.0%] 25 [100%]

None / do not know 104 [19.8%] 309 [58.9%] 112 [21.3%] 525 [100%]

Parental history of dyslipidemia 0.011*

One or both affected 3 [7.1%] 23 [54.8%] 16 [38.1%] 42 [100%]

None / do not know 104 [20.5%] 299 [58.9%] 105 [20.7%] 508 [100%]

Note: *Chi-squared test **Fisher Exact Test. 
Abbreviations: BMI, Body Mass Index; CVD, Cardiovascular diseases.
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The current study’s findings can be compared to similar local or international studies. The investigation identified 
a higher prevalence of overweight and obesity among male students than females. The current findings are different from 
El Mouzan et al’s; they recruited a sample of 1,073 adolescents aged between 13 and 18 from the Southwest of Saudi 
Arabia (including the Jazan and Aseer regions) and detected a higher occurrence of overweight among females (21%) 
compared to males (17%).6 Though reasons for the variation can be partially attributed to sampling variation, it could 
suggest a change in BMI profile since the study by El Mouzan was conducted nearly 20 years before the measurements 
performed in the current study. Similarly, another study conducted in the Aseer region in 2000 identified a similar higher 
prevalence of overweight and obesity among female adolescents compared to male adolescents.15 Finally, research on 
1,869 adolescents from the Aseer region identified a higher prevalence of obesity among females (29.4%) than males 
(20.6%). Although the study was published in 2011,16 the exact measurement period was not declared, thus limiting the 
ability to evaluate variation in BMI profiles between different assessment periods.

The current study identified several adolescent dietary behaviors that can increase the risk of having abnormal BMI, 
including skipping breakfast, higher consumption of energy-dense food, and lower consumption of healthier food items. 
The current findings are supported by Habbab and Bhutta’s systematic review, which measured social determinants of 
overweight and obesity among adolescents in Saudi Arabia.5 Habbab and Bhutta identified several practices associated 
with overweight and obesity among these adolescents, such as skipping breakfast, consuming fast food and soft drinks, 
and having a low intake of vegetables, which are similar to the findings of current study.

Studies that assessed the frequency of underweight in Saudi Arabia are limited. The current investigation identified 
a prevalence of 20% among the recruited sample. A nationwide study by Hijji et al recruited a sample of 12,463 
adolescents from 282 schools from all administrative regions in Saudi Arabia between 2011 and 2012. It indicated that 
the prevalence of underweight was 15%, which is lower than the incidence of underweight detected in current 
investigation.11 Furthermore, Hijji et al indicated that the prevalence of underweight among males (18%) was higher 
than among females (12.4%), which is different from current study’s findings in which the proportions of underweight 
among male and female adolescents were equal. Additionally, Hijji et al identified a higher occurrence of underweight 
among households with a higher number of siblings, similar to the current study’s findings, where a higher prevalence of 
underweight was seen among families with a larger number of siblings.

The data indicate that the current sample of adolescents consumes more frequent meals at night than during the day. 
Though current study did not assess the association between overweight and obesity according to the preferred eating 
time, the current evidence suggests an association between chronotype and risk of raised BMI among adolescents. In 
a recent systematic review and meta-analysis, which involved 15 studies that assessed the relationship between obesity 
and chronotype among adolescents, it was noted that adolescents with an evening chronotype have a higher risk of 
unhealthy eating behavior and overweight and obesity.17

The current study identified a higher frequency of overweight and obesity among adolescents with a parental history 
of diabetes, obesity, and dyslipidemia. Several international investigations support the current findings. A study of 11,050 
12-year-old children from Sweden demonstrated that parental diabetes was associated with an increased risk of over-
weight among the sample.18 Similarly, another study involving a sample of 20,151 European parents and 10,967 of their 
children noted that parental diabetes and parental overweight and obesity were associated with higher odds of overweight 
and obesity among the children.19 Additionally, in a systematic review that involved 23 studies conducted in different 
parts of the world, it was concluded that parental obesity plays a vital role in increasing the risk of childhood obesity.20 

Finally, a European study involving 12,193 children from six European countries showed that the odds of childhood 
obesity increase when both parents are obese compared to the odds of childhood obesity if only one parent is affected, 
demonstrating the importance of considering the whole family when developing childhood obesity prevention 
programs.21

The current findings indicate the presence of several dietary habits and social factors that can influence body weight 
among the recruited adolescence. The main dietary habits identified in the current sample were related to opting to 
consume food during the night time more than the morning time, high risk of emotional eating, and low consumption of 
healthier food items such as fruits, vegetables, whole grain products, and low fat products. Additionally, our findings 
indicate that certain social factors can be associated with BMI level of the recruited adolescents such as gender, age, 
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family condition, and having a parental history of metabolic diseases. These findings indicate the importance of 
addressing dietary habits of adolescents and related social determinants when developing interventions related to BMI 
in adolescents.

The current evidence indicates that the prevalence of obesity and overweight has been increasing in Saudi Arabia 
during the last four decades. In response to this increase, several public health initiatives were implemented. In a review 
by Almubark et al which assessed interventions applied in Saudi Arabia to address overweight and obesity in the country, 
it was reported that 8 public health initiatives were implemented between 1999 and 2019. Majority of these initiatives 
were focusing on promotion of physical activity and it can be noted that the implementation of each of these initiatives 
was performed individually by governmental, or non-governmental agencies indicating limited multi-sectorial 
collaboration.22 Additionally, Almubark et al concluded that no formal evaluation of the effectiveness of these programs 
was identified, indicating an area for further assessment, especially with the current rates of BMI abnormalities.

The findings of the current study indicate that the prevalence of abnormal BMI among adolescents in the studied 
population is distributed nearly equally between underweight, and overweight and obesity (20% vs 22%). The identified 
dietary habits and social determinants associated with BMI among the recruited sample indicates the importance of 
addressing BMI abnormalities in a holistic manner, rather than concentering on one abnormality or one risk factor in each 
initiative, such as concentrating on the importance of walking and exercise.

The current identified associations between BMI and social factors among the recruited adolescents suggests a strong 
family influence such as family size and parental history of chronic diseases. This indicates the importance of addressing 
families in Saudi Arabia in any public health interventions aiming to address BMI abnormalities. Additionally, 
adolescents can be highly influenced by school environment and peer pressure, including bullying and stigmatization, 
leading them to adopt unhealthy eating practices and abnormal weight perception.23 Furthermore, adolescents can be 
exposed to higher levels of body weight related stigma and stress when considering the risk of exposure to body weight 
shaming messages in the social media.24,25 It is possible to argue that initiatives that include application of an 
intervention on individual basis among adolescents in Saudi Arabia might be less successful in comparison to initiatives 
that address several social determinants associated with BMI of adolescents while ensuring multi-sectorial collaboration.

Public health interventions aiming to address BMI abnormalities among adolescents should develop a strategy to 
identify groups with high risk of developing BMI abnormalities, and to ensure multi-sectorial collaboration that involve 
families, schools, communities, healthcare providers, and proper utilization of the media to promote healthy lifestyle 
among the adolescents. Finally, public health interventions aiming to address BMI abnormalities should be followed by 
subjective assessment of the effectiveness of these initiative to allow for proper planning for future subsequent public 
health initiatives.

Strengths and Limitations
The current study had multiple areas of strengths and weaknesses. The main strengths were related to using an online 
approach to enhance the study’s ability to reach a sample of adolescents with various degrees of body weight, including 
underweight, normal weight, and overweight and obese adolescents. The current study provides a baseline for BMI 
profiling among adolescents, which is important to the future study of variations in adolescent BMI trends. The study’s 
main weakness was the possibility of selection bias by utilizing an online approach. Nonetheless, it can be argued that the 
younger population in Saudi Arabia has good access to internet services and can thus participate in the study. Finally, 
there is a possibility of measurement bias concerning the utilization of self-reported body weight and height compared to 
the utilization of objective assessments of the height and weight of the participants.

Conclusion
The current investigation detected a relatively higher frequency of BMI abnormality among adolescents in the region, 
including a high prevalence of underweight or overweight and obesity. Dietary behavior among the recruited adolescents 
suggests the presence of several unhealthy behaviors, such as skipping breakfast and high consumption of energy-dense 
food items. The current research found that the family was an important influence on adolescents’ weight status. The 
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health authorities in Jazan are advised to implement strategies that ensure the whole family’s involvement when 
addressing adolescents’ BMI abnormalities.
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