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Abstract 

Purpose: Adolescence is considered to be a pivotal point in during which optimalum nutrition 

and eating habits are developed. Although tackling the Attention has been focused on addressing 

the obesity epidemic, but limited attention has been much discussed,given to addressing the issue 

of being underweight and of body image is often neglected.. This study was carried outaimed to 

get a better understanding ofdetermine the underweight status among adolescents in the 

Kingdom of Saudi Arabia, and exploringexplore self-perceptions of body image and weight -loss 

measures among underweight adolescents. 

Methods 

: Data from Jeeluna®,, a national cross-sectional school-based survey, were utilized. Jeeluna® 

assessed the health status and health-risk behaviors of adolescents in school through data 

obtained by using a self-administered questionnaire, anthropologicanthropometric 

measurements, and laboratory investigationstests.  

Results:  

A total of 12,463 adolescents participated, of whom 14.9% (18.0% of boys and 12.4% of girls) 

were underweight. Eighteen percent of adolescent males and 12.4% of females were found to be 

underweight, representing 14.9% of adolescents collectively. Forty-five percent of Of the 

underweight participants, 45% were happy with their weight. Underweight females girls aged 

10–14 years were also the group most likely to engage in purging (1.6%).  

Conclusion 

: The Uunderweight status is prevalent among adolescents in Saudi Arabia and deserves 

morewarrants greater attention as a public health issue.  

Commented [AUTHOR10]: A concise and factual 
abstract is required. The abstract should state briefly the 
purpose of the research, the principal results and major 
conclusions. An abstract is often presented separately from 
the article, so it must be able to stand alone. 
The abstract should be provided in a structured table format 
with the following bolded headings: 
Purpose, Methods, Results, and Conclusions. Emphasis 
should be placed on new and important aspects of the study 
or observations. Only common and approved abbreviations 
are acceptable, and they must be defined at their first 
mention in the abstract itself. 

Commented [AUTHOR11]: The edited abstract has 164 
words, so it is well within the limit of 250 words. 

Commented [AUTHOR12]: I changed the heading to 
match the heading given in the journal instructions. 

Commented [A13]: A literature gap, or research gap, is 
an unexplored topic revealed during a literature search that 
has scope for research or further exploration. Please note 
the gap in the literature on the topic has been not been 
appropriately addressed.  
 
When you mention limited attention, it implies previous 
studies have been conducted. It is important to expound 
why exactly was this study undertaken. What limitation of 
the previous study was addressed in this one. 
 
Please consider including this information. However, please 
be mindful about the stipulated word limit before the 
addition of any new information. I will be happy to recheck 
the Abstract once again should you choose to add any 
additional information. 

Commented [A14]: Please provide the study period and 
location of this study. 

Commented [A15]: Please provide details of this study, 
i.e., the duration, sample size, etc. 

Commented [AUTHOR16]: It is unclear why you 
included this in the abstract because it is not a primary 
result, and is not mentioned in either the results or the 
discussion sections. I suggest that you remove this sentence 
and add some more primary results, specifically the results 
of the multivariable logistic regression analysis of predictors 
of being underweight. 

Commented [A17]: The use of greater attention implies a 
comparison. Please clarify over what exactly should 
underweight status be considered. Perhaps you mean, “The 
underweight status is prevalent among adolescents in Saudi 
Arabia and warrants greater attention as a public health 
issue than that paid to obesity.” 



4 
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Implications and contribution 

This study of a nationally representative sample of adolescents in Saudi Arabia found a relatively 

higher prevalence of being underweight (14.9%) than that in other countries with similar 

economic and cultural characteristics. Underweight status among adolescents warrants greater 

attention as a public health issue. 

 

1. Introduction 

Adolescence, the age from 10 to 19 years, is a time of critical stage in the development inof an 

individual’s’ cognitive, emotional, and social characteristics, as well as their physical growth and 

development. The study of this important age group has gained global attention as it 

representsadolescence is a critical intervention point, as we now know through the from a life 

course lens to health, that to decrease disease burden in adulthood, we need to promote 

perspective. Promotion of a healthy lifestyle and preventprevention of risky behaviors in 

adolescence [[can decrease the disease burden in adulthood.1], [2], [-3]]. 

AroundAdolescents account for approximately 1.2 billion of the world’s total population are 

considered to be in the adolescent age group,, of whom 88% of which arelive in developing 

countries, including the Arab world. [4]. As forIn the Kingdom of Saudi Arabia (KSA), around 

approximately 14.5% of the 33 million total population are comprised offall within this age 
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group, [5]. Yet, yet few studies have focused attention and literature dedicated to the on the 

health needs of adolescents in the region., which is 6 Studies of adolescents are essential infor 

guiding related policiesy, has been generated only in the past several years [6].. 

One area of study is the nutritional profile of adolescents, which is essential to informed 

decision-making because of dietary behavior playingplays a crucial role in development, and 

addressing dietary behavioral problems is a prerequisite for decreasing the disease burden in 

adulthood. While the prevalence of obesity in adolescents is on the riseincreasing and certainly 

receives much considerable attention, this being condition now coexists with being underweight. 

The consequence of this is also an issue. This paradox is often referred to as “the double burden 

of malnutrition” and presents a challenge to public health. [7]. Being underweight has been 

associated with a variety of health conditions including musculoskeletal, respiratory, intestinal, 

and psychiatric disorders and adverse pregnancy outcomes,, and psychiatric disorders [8,9] as 

well as stunting, pubertal delay, and a weakened immune system. [10]. 

Global health reports by the World Health Organization (WHO) have shown that although 

obesity rates are on the riseincreasing, rates of a moderate or severe underweight status are 

higher than rates of obesity among children and adolescents – as defined by World Health 

Organization (WHO) guidelines. This burden is increasingly concentrated in Africa and South 

Asia. Globally, the prevalence of a moderate to severe underweight status was 8.4% and 12.4% 

among boys and girls, respectively, in 2016. [11]. 

While availableAvailable studies on adolescent nutritional profile in the KSA have largely 

focused on obesity, which is seen as an epidemic, there are very limitedand few studies 

examining the other extreme ofhave examined low body mass index (BMI) in adolescents. One 

availableA study doneconducted in Riyadh seems to suggestrevealed that underweight status 
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prevalence is alarmingly high compared tohigher than that in other similar countries in the 

region. [12]. However, theirthe sample size was limited and the study only included females in 

the age group ofgirls aged 12–15 years.  

The only nationally representative study addressing this the prevalence of being underweight in 

the KSA is the Jeeluna® study, in which we reported the which found a 15.2% prevalence of 

being underweight (BMI below the 5th centile for age and gendersex) to be 15.2% among a 

sample of over 12,500 adolescents. [6]. 

 

2. Methods 

Data for this study were taken extracted from the Jeeluna® study, which iswas a school-based, 

national, cross-sectional study conducted in 282 schools across all 13 regions of the KSA,  in the 

2011–2012 academic year of 2011–2012.. The study used a student population proportionate, 

stratified, multi-stage, clustered sampling method to select a representative sample of 

adolescents. with sampling probability proportionate to the population size. Data collection 

involvedwere collected using a self-administered questionnaire, anthropometric measurements, 

and blood samples for laboratory investigationstests. 

The self-administered questionnaire was guided by preexisting internationally recognized 

surveys with psychometric properties aimed to address health -risk behaviors among adolescents. 

The study questionnaire underwent several rounds of review by experts and was pilot-tested for 

clarity and appropriate wording to ensure comprehension among the target study group. The 

questions were formulated in congruence with those included in the Youth Risk Behavior 

Survey38 and the Global School-based Student Health Survey with cultural adaptations.39 
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Details of the study methods have been published previously. published [6]. Trained staff 

measured the height to the nearest 0.5 cm using a wall-mounted height chart and weight to the 

nearest 0.1 kg using a digital scale while students were lightly dressed and without shoes. 

BMIsParticipants were interpreted based on percentiles of the norm for age and sex, to 

beclassified as being underweight if < 5th, having healthy weight if between 5th and <85th, 

being overweight if between 85th and <95th, or being obese if 95thbased on whether their BMI 

was in the <5th, 5th–84th, 85th–94th, or more, in accordance with the Center≥95th percentile for 

their age and sex, according to the US Centers for Disease Control and Prevention (CDC) growth 

charts. [13]. Data were weighted to ensure that it isthey were nationally representative. Domains 

relevant to this study includeincluded (1) family; (2) educational level; (3) nutrition and dietary 

behaviors; (4) activities, including physical activity; and (5) health status. These relevant 

variables in these domains were extracted from the data setdataset and analyzed. 

Additionally, other variables of interest in the questionnaire were: age, gendersex, area of 

residence (urban or rural), nationality, school grade, how often theyfrequency of engaged in 

exerciseing, and whether they have been diagnosedis with of a chronic or  mental illness.  

 Data analysis was performed using SPSS version 25.0 (SPSS Inc., 2017IBM Corp., Armonk, 

NY, USA). Descriptive analysis was conducted as the first step of analysis. Participants were 

described in terms of their sociodemographic characteristics. The association between dietary 

behaviors and weight of the participants was evaluated using the chi-square test. Oddstest. The 

odds ratio (OR) and 95% confidence intervals (CIs) were calculated for each of the potential 

explanatory variables in relation to the outcome (underweight). Stepwise logistic regression was 

performed to determine the independent predictors of being underweight. A significance level of 

less than 0.05 was used for all statistical testsP values < 0.05 indicated statistical significance.  

Commented [A43]: A colon should not be placed after 
verbs and prepositions. 

Commented [AUTHOR44]: Note: IBM Corp. bought SPSS 
Inc. in 2009. Versions of SPSS of 18.0 or below should be 
cite SPSS Inc. (Chicago, IL, USA) as the manufacturer, and 
Versions of SPSS of 19.0 or above should cite IBM Corp. 
(Armonk, NY, USA) as the manufacturer. 

Commented [A45]: Please explain the difference 
between the “predictors of being underweight” and the 
“predisposing factors for being underweight” presented in 
the results section.  

Commented [A46]: Please clarify whether you refer here 
to a stepwise multivariable logistic regression analysis.  
 

Commented [AUTHOR47]: I moved this from the results 
section. 

Commented [A48]: The p value is the threshold for 
significance; it is not significant in and of itself. Hence, I have 
modified this phrase accordingly. 



8 

 

3. Results 

A total of 12,463 adolescents aged 10–19 years participated. Fifty-one percent were adolescent 

males. Participants’ ages ranged between 10 and 19 years, with a mean age of 15.8 (standard 

deviation [SD]: 1.8) years participated in this study (1.8). The; 51% were boys. Most large 

majority of the students was were of Saudi nationality (82.8%) and lived in urban cities (97.9%). 

Eighteen percentThe prevalence of being adolescent males and 12.4% of females were found to 

be underweight according to the CDC definition, representing  was 14.9% of adolescents 

collectively.(18.0% among boys and 12.4% among girls). Of the participants, (52.6%) had more 

than > 5 siblings, and (34.9% ) had between 3 and 3–5 siblings. 

Disparities can be noted among adolescents in different regions within the KSA as shown in 

(Table 1). With Madinah having the highest frequency The prevalence of being underweight 

malesdiffered significantly regionally (Table 1) and was the highest in Madinah in boys (28.3%) 

and Najran having the highest frequency among femalesin girls (29.0%), and the lowest (1.0%) 

in the Northern Borders region has the lowest for males (1.0%),in boys and Aljouf has the lowest 

for females (3.1%), P value < .05%) in girls. 

Fig. 1 depicts theThe prevalence of being underweight by age for both males and females.sex is 

shown in Figure 1. A similar trend iswas observed among both genders wheresexes. The 

prevalence peaksof being underweight peaked at the age of 12 for malesyears among boys and 

13 for females, years among girls and then declinesdeclined and stabilizesstabilized for the rest 

of adolescence. However, males start off at the age ofboys aged 10 and 11 with muchyears had a 
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lower rates compared to females, then rapidly increase to the peak. prevalence of being 

underweight than girls. 

The relationship between body image perception, weight -loss behaviors, and weight status is 

summarized in Table 2.   

Stepwise logistic regression was carried out to determine the independent predictors of 

underweight adolescents (Table 4). The predictors of being underweight are shown in Table 3. 

The strongest association was found with having a monthly family income of < 5000 Saudi 

Riyals (OR: 2.0, 95% CI: 1.5–2.7), and having more than> 5 siblings (OR: 1.8, 95% CI: 1.5–

2.3), followed by being of the male sex (OR: 1.6, 95% CI: 1.4–1.7), and living in an urban city 

versus rural area (OR 1.5, CI 1.0–2.3).  

Finally, logistic regression analysis was performed to identify predictors of underweight after 

control for confounding effects. Results showed that Multivariable logistic regression analysis 

revealed that predisposing factors for being underweight among adolescents included: skipping 

meals (OR: = 1.1, 95% CI: = 1.0–1.2) and not being satisfied with body image (OR: = 1.7, 95% 

CI: = 1.5–1.9) (Table 54). 

 

4. Discussion 

This is the first national study to investigate the correlates predictors, including perceptions of 

body image and weight-loss behaviors, of being underweight among adolescents in the KSA, 

including perceptions of body image and weight loss behaviors, and has thus provided many 

valuable insights. The prevalence of being underweight at 14.9% of adolescents are underweight, 

which is alarmingly higher compared to than that in other countries ofwith similar 
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socioeconomiceconomic and/or cultural landscape.characteristics. A high proportion of 

underweight participants reported being happy with their weight (44.5%) or wanting to lose more 

weight (10.0%)., which This should be addressed in the context of body image disturbance.  

It is relevant to contrast these rates with those found in other countries in the Middle East and 

North African (MENA) region. A study conducted in Qatar found that 8.6% and 5.8% of boys 

and girls, respectively, were underweight. [15]. The prevalence of underweight among  A study of 

adolescents between the age group of aged 11– and 17 years conducted in Egypt was, found that 

12.6% of adolescents were underweight based on WHO growth charts, with males boys more 

commonly affected. [16]. Regarding A study conducted in Palestine, underweight prevalence 

varied between found that 5% and 12% of adolescents in two different cities, respectively  were 

underweight.[17]. OneA study conducted in Istanbul, Turkey, found that 14.4% of boys and 

11.1% of girls were underweight. [18]. 

Regarding studies conducted elsewhere,In a study of 61,603 girls from 40 low- and middle-

income countries, the prevalence rates of moderate and severe thinness, as defined by the WHO 

growth reference, across 61,603 girls from 40 low- and middle-income countries charts, was 

6.30%. [19]. In European countries and Australia, the prevalence of being underweight status 

among children and adolescents is aboutapproximately 4–8%. [20,21]. However, these results may 

not be comparable because ofwith the useresults of the present study because they used different 

methodologsy and cut -offs. In onea multicountry study, the highest ratesprevalence of being 

underweight prevalence werewas found in China (11.5% in girls and 14.4% in boys), whileand 

the lowest wereprevalence  in the United States (3% in girls and 3.6% in boys). Brazilian 

adolescents and Russian adolescents had values that were in betweenintermediate prevalence of 

being underweight (6.5% in girls, 10.6% in boys and 8.6% in girls, 7.7% in boys, respectively). 
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[22]. These rates draw attention to the fact that ratesThe relatively high prevalence of being 

underweight in the KSA seem to be much higher, and there is a definite points to a need for 

intervention. 

The peak prevalence of being underweight at the age of 12–13 years could be due to the variable 

onset of puberty among pupils, where, with the rate steadily goes down in subsequent 

yearsprevalence of being underweight decreasing after puberty. [23]. The age of at puberty and 

the hormonal profile were not assessed in this the current study, but other studies reported the 

onset of puberty to be inversely associated with being underweight, as a higher proportion of the 

well-nourished were among those who have reached puberty in the sample. [24].  

The disparities of in underweight prevalence reported byfound in the present study may be due to 

several underlying factors, such as differences in socioeconomic conditions, urbanization, 

culture, and health-promoting behaviors, including diet and exercise. [29]. The These findings 

provide a foundation for prioritizing these regions for intervention efforts and further research. It 

is also possible that students tend to be influenced by the weight status of the social majority inof 

their schools, causing them to adapt to itpeers. [30]  

 A statistically significant difference was also found for underweight prevalence among those 

residing in urban cities versus rural areas (OR 1.5, CI 1.0–2.3), In the present study, living in an 

urban city was a risk factor for being underweight, which suggests that the urban lifestyle may 

predisposes adolescents to being underweight.  

In exploring the association between socioeconomic status (SES) and underweight status, SES 

was inferred using adolescent-reported family income and the number of siblings. The study 

showed that these two factors were associated with the largestgreatest risk factors forof being 

underweight status, suggesting that SES plays a bigmajor role and should be targeted with that 
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intervention strategies. should target adolescents from families with a low SES. However, it 

should be noted that although these measures provide an indication, they cannot fully capture the 

various dimensions of family SES. The association with low SES should be put into context, as 

theThis finding does not necessarily imply that access to food is the only implicated factor 

responsible. Other related factors such as parenting practices, may explain a significant part of 

the difference, as families with low SES may be less educated or have less time, and parents are 

thus are unable to teach kidstheir children about nutrition. [31,32]. 

Some studies have found that poorer children who live in high SES neighborhoods have better 

educational outcomes and fewer behavioral problems than poor children who live in lower SES 

neighborhoods possibly, suggesting that education and social norms are theplay a dominant 

factorsrole. [33,34]. This suggests that there is room for eaffective intervention beyond simply 

improving SES. The literature also suggests thatIn some studies conducted in developing 

countries, high SES is sometimeshas been found to be associated with an increased prevalence of 

overweight status; however, the opposite trend is seen in developed countries, where low SES is 

associated with increased prevalence of overweight status. [35,36]. Therefore, the literature 

supports the idea that low-income individuals are more likely to be either underweight or 

overweight compared tothan their high-income peers. [37]. 

Underweight status is prevalent among adolescents in the KSA, andKSA and deserves more 

attention as a public health issue. Although obesity is now seen asconsidered an epidemic, policy 

-makers should not neglect the other extreme of malnutrition, andmalnutrition and should adopt 

effective strategies and intervention programs to also tackle address being underweight. Our 

study demonstrates shows that the there is an alarmingly high prevalence of being underweight 

among adolescents in the KSA is higher compared tothan that in other similar countries. 
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Furthermore, it suggests that socioeconomic factors and body image disturbance play a 

dominantan important role. Though someAlthough this study provides new knowledge has been 

generated from this study, many moreabout the prevalence of being underweight and its 

determinant among adolescents in the KSA, the results also raise new questions have arisen. . 

This study has some limitations. Given that the study isthis was cross-sectional study, we cannot 

are unable to establish causalitya causal link between the dependent risk factors and independent 

variables; however, ourbeing underweight. However, the study offersidentified several possible 

risk factors associated with being an underweight adolescent in the KSA,; thus, more in-depth 

longitudinal studies should be done to better reflect on this situationconducted to gain a better 

understanding of the causes of being underweight among adolescents in the KSA. Additionally, 

self-administered surveys may be associated with recall bias, and a high cognitive burden as 

physical activity and dietary assessment were based on individuals’ assessments and memory 

and not objective measurements. Additionally, someSome of the information may have been 

considered sensitive, and despite repeated reassurance that confidentiality would be maintained, 

some items may have been under reported.underreported. Finally, the hormonal profile of 

adolescentsparticipants was not measured to be; thus, puberty status was not taken into 

considerationed when evaluating heights and weights, which may not be comparable among 

participants who have reached puberty and others who have not.  

The questionnaire used had underwent several rounds of review by experts, and was pilot-tested 

for clarity and appropriate wording to ensure comprehension among the target study group. The 

questions were formulated in congruence with those included in the Youth Risk Behavior Survey 

[38] and the Global School-based Student Health Survey with cultural adaptations [39]. 
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5. Conclusion 

Further research should aimbe conducted to provide a better our understanding of how factors 

within family SES, school SES, and community SES interact to influence healthy nutritional 

status. Furthermore, the implementation ofconsideration should be given to implementing a 

surveillance program should be considered to observe changing trends and monitor results of 

intervention programs. It is suggested that The prevalence of being underweight frequency is 

increasing in European countries. [11]; further Further studies would need toshould be conducted 

to determine whether the KSA is following a similar trend.  
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