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Abstract 

Background: Underweight, overweight and obesity are one of the biggest issues of the 21st century. 

Small and medium income countries are particularly affected by these risks. Therefore, it is surprising 

that the last study on the situation in Pakistan was conducted 10 years ago. An update on the BMI of 

Pakistani students and possible reasons is therefore highly needed. 

 

Methods: A cross-sectional study was conducted to investigate the prevalence of body mass index 

(BMI) among 4,201 Pakistani students. The results were analyzed using chi-square tests and logistic 

regression analysis to explore the association between BMI and various demographic and family-

level factors, elucidating weight status. 

 

Results: One in five children in the study exhibited underweight (23%), while overweight and obesity 

were diagnosed in 5.5% and 5.6% of Pakistani schoolchildren, respectively. Significant associations 

were found between weight status and socio-demographic characteristics such as gender, school type, 

age, and family-level factors including the number of siblings and parents' job nature. However, 

neither educational status nor parental income showed significant effects on the risks of underweight, 

overweight, or obesity.  

 

Conclusions: The prevalence of underweight, overweight, and obesity in Pakistan surpasses that of 

many other countries, with only 65% of children achieving a normal BMI status. Particularly 

concerning is the worsening situation regarding underweight. However, these findings provide 

valuable insights for establishing targeted intervention programs aimed at improving nutrition and 

increasing physical activity, especially among vulnerable student groups. 
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1. Introduction  

Obesity in children is a difficult problem to solve.[1] Due to the harmful effects on children's health, 

well-being, and growth, obesity and physical inactivity in children and adolescents have become a 

global public health issue.[2-3] Obesity in children is one of the most pressing public health concerns 

of the twenty-first century, affecting every country. Obesity has more than tenfold increased among 

school-aged children and adolescents in recent decades.[4-5] and is associated with numerous of 

demographic risk factors.[6,7,8] 

In 2004, the World Health Assembly in Geneva called for immediate action to combat the disease, 

which has expanded across developing countries, including Pakistan, and is largely impacting the 

affluent urban population.[9-10] About 40 million children under the age of five ‒ 6.7% of the global 

population [11,12] ‒ and almost 340 million children and adolescents aged 5 to 19 were overweight or 

obese in 2020 [13,14]. Obesity is becoming more prevalent in every country.[15] Both (overweight and 

obesity) were also on the rise in low- and middle-income countries. The problem is particularly 

prevalent in regions where obesity was previously thought to be a problem only in high-income 

countries and where people are therefore ill-prepared to deal with such issues.[16] Rural increases in 

BMI, on the other hand, accounting for more than 55% of the global increase in mean BMI between 

1985 and 2017—and more than 80% in some low- and middle-income regions.[17-18] Obesity-related 

illnesses attack them more frequently.[19] 

Pakistan is a low- and middle-income country [20] It is placed 92nd out of 116 countries, having a 

major hunger problem, [21] and is dealing with the twin issues of over-nutrition and poor nutrition. 

Pakistan is ranked tenth out of 188 countries in terms of obesity, with 50% of the population 

overweight or obese. In Pakistan, the frequency of early mortality linked to being overweight in both 

males and girls has steadily increased over time.[22] By 2030, the World Obesity Federation estimates 

that 5.4 million Pakistani school-aged children would be obese.[23] According to the WHO Diabetes 

country profiles, Pakistan has failed to adopt an operational policy to tackle overweight and obesity, 

as well as physical inactivity, according to the WHO Diabetes country profiles.[24] Compared to 

China,[2,3,25] Italy,[8,26] America,[7,27,28,29] Brazil,[30] India,[31] Saudi Arabia,[32] Cyprus,[33] and Poland 
[34] very few data on BMI of school children and adolescents are available for Pakistan. The only 

study on Pakistani school-aged children was published in 2011 by Mushtaq et al[9]. Despite the modest 

research that has been done on the topic, there is still a gap in this context.  

The most international studies are covering primary schools or bigger cities.[35,41-42] In addition, many 

studies focused only on urban [9,16,19] or rural areas,[18,30,31] a few on public and private schools,[54,57]  

gender [32] or age.[36,45] Hardly any study considers all these factors at once and thus background and 

causation are lacking.[9,35,41-42]. As a result, actual baseline data is needed to estimate the prevalence 

of obesity and also underweight among Pakistani school-aged children and adolescents.[9,35] These 

findings can then be used to target interventions to reduce the risk of underweight, overweight, and 

obesity in Pakistani school children. 

 

Therefore, the aim of this study was to determine the distribution of underweight, overweight, and 

obesity among Pakistani children and adolescents and to evaluate the influence of socio-demographic 

characteristics on these weight statuses. 

 

2. Methods 

2.1 Study design, setting, and participants 
In the summer of 2023, a cross-sectional study was conducted among school-aged children and 

adolescents from Pakistan's Punjab Region (the sampling procedure involved administrative cities 

and districts, towns, and local community districts that represented a mix of rural and urban areas). 

School children aged 9‒11 years old and adolescents aged 12‒17 years old took part in this study.[27] 

In total, 4,201 participants and their parents or guardians (N = 3,406) from 85 schools volunteered for 

this study.  
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2.2 Measurements  

Rescue-1122 professionals conducted anthropometric measurements of body weight and height in the 

classroom setting. Following the measurements, students completed a paper-based survey 

questionnaire within the classroom environment. For students in lower grades, the questionnaire was 

read aloud in English. Additionally, parents and guardians were welcomed to the schools, where they 

were required to complete an additional questionnaire.  

 

2.2.1  Weight status 

Body weight was measured to the nearest 0.1 kg and body height to the nearest 0.5 cm.[36]  Trained 

rescue professionals took all of the measurements. The digital CERTEZA weight machine 

(https://www.certeza-medical.com) to measure body weight to the nearest 0.1 kg was used. Body 

height and weight both dimensions were taken from students wearing light summer school uniforms 

without shoes and without a cap with correct standing position during early mornings or early in the 

afternoons. A SECA scale (https://www.seca.com/patents) was used for the measurements of body 

height.  

 

2.2.2  The demographics and socioeconomic status (SES) 

The student self-report questionnaire includes the categories: public or private schools, school levels 

(primary school [grades 4‒5], middle school [grades 6‒8], secondary school [grades 9‒10], and 

higher secondary school [grades 11‒12]), gender, age, Religion (Muslim or Non-Muslim), and 

residence location (urban or rural). Information on socioeconomic status (SES) was collected using 

the parent questionnaire. It was divided into the categories: Siblings (single child, two children, three 

children, four children, five or more), Guardians education level (low education level [consisting of: 

illiterate, five years schooling, eight years schooling, ten years schooling] & high education level 

[consisting of intermediate, Graduate, Postgraduate]), Guardians occupation (Civil servant, Private 

job, Own business, Daily laborer), Family living (Single-family, Joint family), and Family's income 

(Pakistani currency [PKR]: ≤ 9,000 PKR [low SES], 9,000‒300,000 PKR [middle SES], and 

> 300,000 PKR [high SES]).  

The questionnaire has been used in previous international studies and has a reliability for school-aged 

children of α = 0.78 (Cronbach’s alpha).[2 ,37] 

 

2.3 Statistical Analysis 

IBM SPSSv.26 Statistical Analysis was used to analyze the data. The statistical significance was 

determined using p < 0.05. 

BMI was calculated by dividing a person's body weight in kilograms by their height in meters squared 

(kg/m2). Underweight, normal weight, overweight, and obesity classifications were based on BMI 

percentiles of the CDC-US 2000 for children and adolescents between the ages of 2 and 20[38]. The 

weight status categories were set as follows: Underweight (BMI <5th percentile), healthy weight 

(5th < BMI <85th percentile), overweight (85th ≤ BMI < 95th percentile), and obese (BMI ≥ 95th 

percentile).[39,38]  

For the present prevalence of body mass index (underweight, healthy weight, overweight, and 

obesity), a frequency distribution analysis was performed. A chi-square test was used to compare the 

prevalence of body mass index (dependent variable) with demographic and interpersonal 

parameters[40] The simultaneous influence of SES factors on the body weight status was estimated 

using a binary logistic regression analysis.[2] Odds ratios (OR) within a 95% confidence intervals (CI) 

were calculated.  

 

3. Results 

The figure 1 illustrates the prevalence of body weight status among Pakistani school-aged children 

and adolescents (N = 4,201), with the following distribution: underweight n = 965 (23.0%), healthy 

weight n = 2,768 (65.9%), overweight n = 236 (5.6%), and obesity n = 232 (5.5%).  

https://jptcp.com/index.php/jptcp/issue/view/79
https://www.certeza-medical.com/
https://www.seca.com/patents


Prevalence Of Body Mass Index And Its Association With Interpersonal Family-Level Factors Among School-

Aged Children And Adolescents In Pakistan 

 

Vol.31 No. 2 (2024) JPTCP (2365-2376) Page | 2368 

The distribution of demographic factors within the four possible weight groups is shown in Table 1. 

The risk of underweight is more common for boys (26.6%) than for girls (18%). The fact that 

Pakistani boys have a lower age-related BMI than girls is also seen in the values of overweight and 

obesity. Here, girls have higher percentages than boys. The differences found between boys and girls 

are significant on average across all four weight status groups. 

Age also has a significant influence on the distribution within the four weight groups. Thus, younger 

children tend to have a comparatively lower risk of overweight and obesity than older children, but 

at the same time the risk of underweight is slightly higher at younger ages. 

The relationship between place of residence and weight status of students shows significant 

correlations overall. The problem of underweight is greater among students in urban areas (24.8%) 

than among students in rural areas (20.2%). Overweight and obesity is more prevalent among urban 

students (5.8% and 6.1%, respectively) than rural area students (5.3% and 4.7%, respectively). On 

the other hand, what tended to have only a significant effect on the four weight groups was the 

religion. The correlation between religion and weight status is p = 0.086. Nevertheless, the non-

Muslim children show significantly higher values than Muslim children, especially in the borderline 

areas (obesity and underweight). However, these case numbers of this religion group are very small. 

The problem of underweight was greater in public school students (24.0%) than in private school 

students (19.6%). Overweight and obesity are also a greater problem in private schools (8.6% and 

6.1%) than in public schools (4.7% and 5.3%). The results regarding the four different school class 

types show a similar picture which was already evident from the different age groupings. Students in 

higher school grades tend to be significantly less underweight, but have a higher risk of being 

overweight. The age-related BMI thus shifts upward with increasing age and higher grades. 

 

 
Figure 1. Descriptive Statistics analysis for Prevalence of body mass index among Pakistani 

school-aged children and adolescents (N = 4,201: Underweight n = 965, Healthy weight n = 2,770, 

Overweight n = 234, and obesity n = 232). 
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Table 1. Chi-square test to compare the prevalence of body weight status with demographic 

parameters (gender, age, residence, religion, school type, and school level) 

  Body Mass Index    

Characteristics Under Weight Healthy Weight Over Weight Obesity   

 n (%) n (%) n (%) n (%) χ2 P-value 

Gender1       

Boys 650 (26.6) 1566 (64.0) 117 (4.8) 115 (4.7) 
50.60 0.001 

Girls 315 (18.0) 1202 (68.6) 119 (6.8) 117 (6.7) 

Age2       

Children (9-11) 185 (23.7) 535 (68.4) 37 (4.7) 25 (3.2) 
11.71 0.008 

Adolescent (12-17) 780 (22.8) 2233 (65.3) 199 (5.8) 207 (6.1) 

Residence3       

Urban 622 (24.8) 1585 (63.3) 146 (5.8) 152 (6.1) 
19.61 0.001 

Rural 343 (20.2) 1183 (69.8) 90 (5.3) 80 (4.7) 

Religion4       

Muslim 922 (22.8) 2667 (66.0) 233 (5.7) 220 (5.4) 
6.59 0.086 

Non-Muslim 43 (27.0) 101 (63.5) 3 (1.9) 12 (7.5) 

School-type5       

Public 776 (24.0) 2136 (66.0) 153 (4.7) 173 (5.3) 
26.95 0.001 

Private 189 (19.6) 632 (65.6) 83 (8.6) 59 (6.1) 

School-level6       

Primary 253 (29.2) 550 (63.6) 35 (4.0) 27 (3.1) 

50.98 0.001 
Middle 352 (21.7) 1100 (67.9) 88 (5.4) 79 (4.9) 

Secondary 264 (21.2) 80x6 (64.7) 77 (6.2) 98 (7.9) 

Higher Secondary 96 (20.3) 312 (66.1) 36 (7.6) 28 (5.9) 

Total 965 (23.0) 2770 (65.9) 236 (5.6) 232 (5.5)   

 

Looking at the distribution of the weight statistics regarding the different results of the parent 

questionnaire (Table 2.), it is noticeable that only the two items “number of children in the family” 

(p=0.037) and “job nature” (p=0.041) become significant in the chi-square test. The three variables 

education level (p=0.466), family income (p=0.168) and family living situation (p=0.811) turn out to 

be non-significant. 

 

With increasing number of siblings, the chance of suffering from underweight is higher than in 

families with few children. The fact that children in families with few children have a comparatively 

higher age-related BMI is also reflected in the number of cases of overweight and obesity. Here, as 

well, children in these two groups are more often found in families with fewer number of children. 

On average, the risk of being underweight increases by 0.5% with each additional child in the family, 

and the risk of suffering from overweight or obesity decreases by 1.5%.  

 

The results in the weight status of children whose parents had different levels of education were 

almost identical. The chi-square test was accordingly non-significant.  

 

Parents' income does affect the distribution of underweight and overweight - for example, children of 

very low-income parents are more likely to be underweight than children of high-income parents, 

who in turn are more likely to be overweight - but the results of the chi-square test are not significant 

(p=0.168). 

Also, the family living situation of the children had no direct influence on the weight groups in the 

test. 
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Table 2. Chi-square test to compare the prevalence of body weight status and parental parameters 

(family income, family living, siblings, parental job, and parental education) 

  Body Mass Index    

 

Characteristics 

Under 

Weight 

Healthy 

Weight 

Over 

Weight Obesity 

  

 n (%) n (%) n (%) n (%) χ2 P-value 

Siblings7       

Single child   44 (22.9)   118 (61.5) 17 (8.9) 13 (6.8) 

22.09 0.037 

Two children   46 (22.7)   125 (61.6) 15 (7.4) 17 (8.4) 

Three children 130 (22.5)   370 (64.1) 40 (6.9) 37 (6.4) 

Four children 204 (23.6)   571 (66.2) 40 (4.6) 48 (5.6) 

Five or more children 378 (24.1) 1053 (67.0) 74 (4.7) 66 (4.2) 

Parental education8       

Low education level 512 (23.7) 1429 (66.0) 108 (5.0) 115 (5.3) 
2.55 0.466 

High education level 290 (23.3)   808 (65.1)   78 (6.3)   66 (5.3) 

Parental job nature9      

Government servant 178 (27.1) 423 (64.4) 32 (4.9) 24 (3.7) 

17.53 0.041 
Private job 154 (25.6) 377 (62.6) 29 (4.8) 42 (7.0) 

Own business 233 (21.2) 745 (67.2) 62 (5.6) 61 (5.5) 

Daily laborer 237 (22.7) 692 (66.2) 63 (6.0) 54 (5.2) 

Socioeconomic status (SES)10     

Low SES 513 (23.2) 1479 (66.9) 110 (5.0) 109 (4.9) 

9.10 0.168 Middle SES 230 (25.2)   576 (63.0)   56 (6.1)   52 (5.7) 

High SES   59 (21.0)   182 (64.8)   20 (7.1)   20 (7.1) 

Family living11       

Single family 492 (23.9) 1345 (65.4) 115 (5.6) 105 (5.1) 
0.96 0.811 

Joint family 310 (23.0)   892 (66.1)   71 (5.3)   76 (5.6) 

Total 802 (23.5) 2237 (65.7) 186 (5.5) 181 (5.3)   

 

Binary logistic regression can be used to determine which (demographic) factors have a direct 

influence on the risk of being underweight or overweight/obese. However, the two analyses only 

achieve a low model quality (Nagelkerke's R2 ≈ 0.05). Nevertheless, the calculated odds ratios (OR) 

give an impression of which factors have a significant effect (and in which magnitude) on the 

corresponding risks in weight status. 

For example, gender (boys coded 0, girls coded 1) has a significant influence on both the risk of 

underweight1 and the occurrence of overweight/obesity2. Also, the age3 and the grade4 of the students 

has a significant effect on the occurrence of underweight. The variable school type (public coded 0, 

private coded 1) only tends to be significant in the regression analysis with respect to underweight5. 

However, a significant value is seen in the analogous analysis for overweight/obesity6. If the factors 

of the parenting questionnaire are considered, it can be seen that for both the occurrence of 

underweight and overweight/obesity, the two variables "number of children/siblings" and "job 

nature"7,8 achieve significant results. Accordingly, the chance of suffering from underweight is higher 

for children with many siblings9 than for single children or children with only a few siblings. This is 

also associated with the higher risk of children with few siblings suffering from overweight/obesity10. 

While the education level of the parents has no significant influence on the occurrence of 

                                                           
1 p = 0.001, X2 = 30.968, OR = 0.609, 95% Confidence Interval (CI) 0.511‒0.725 
2 p = 0.001, X2 = 20.139, OR = 1.692, CI 1.345‒2.128 
3 p = 0.001, X2 = 11.494, OR = 1.162, CI 1.065‒1.267 
4 p = 0.001, X2 = 19.272, OR = 0.727, CI 0.636‒0.841 
5 p = 0.082, X2 =   3.034, OR = 0.873, CI 0.685‒1.023 
6 p = 0.008, X2 =   7.052, OR = 1.406, CI 1.093‒1.807 
7 punderweight = 0.02, X2 =   5.53, OR = 0.91, CI 0.84‒0.98 
8 poverweight = 0.02, X2 =   5.36, OR = 1.13, CI 1.02‒1.26 
9 p = 0.018, X2 =   5.551, OR = 1.090, CI 1.015‒1.170 
10 p = 0.001, X2 = 27.98, OR = 0.783, CI 0.716‒0.857 
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underweight, there is a direct correlation between the education level and overweight/obesity11. All 

other factors are insignificant. 

 

4. Discussion  

The aim of this study was to determine the distribution of underweight, overweight, and obesity 

among Pakistani school-aged children and adolescents and to examine how the different risks depend 

on a number of important sociodemographic factors. This information is important for developing 

targeted community- and family-based policies and interventions. 

The results of the present study show that only a total of 5.6% (4.8% of boys and 6.4% of girls) of 

Pakistani school children are overweight. In addition, 5.5% (4.8% of boys and 6.2% of girls) of all 

tested subjects are obese. Since the categories of overweight and obese are based on BMI percentile 

curves, it would be expected that approximately 10% of all school children are overweight and 5% 

are obese. While the percentage of obese children is approximated, the actual number of overweight 

children falls below the averages. This is surprising as another study among primary school students 

in Lahore found that 17% of children aged 5 to 12 were overweight and 7.5% were obese.[9] Another 

study conducted in 2013 also examined the weight of students in grades 6 to 10 through a survey in 

the Hyderabad metropolitan area. According to their findings, 14% of all students were overweight 

and 8% were obese[41]. A smaller study among school children aged 11 to 15 years in Karachi found 

that 19.1% of all children tested were overweight and 10.8% were obese.[35] The results of another 

local study conducted in 2018 in Multan on children aged 3 to 18 years, showed that 10% of students 

were overweight and 5% were obese.[42] These percentages in the last study are consistent with the 

normative values identified in the CDC-US 2000.[43]  

However, the study results of the aforementioned studies predominantly included smaller subject 

numbers, local surveys, or were limited to children from metropolitan areas.  

The fact that schoolchildren from metropolitan areas are more prone to overweight and obesity than 

children from rural areas was also demonstrated in our study. For larger cities such as Islamabad, it 

is to be expected that the gap between overweight and underweight will widen even further. Thus, it 

is also not surprising that the World Obesity Federation estimated in 2018 that 6.6% of Pakistani 

children are obese and 10.7% are overweight.[44] However, these data estimates are still comparatively 

low considering the numbers from other countries. For example, according to an article by Ogden et 

al, 15.5% of adolescents and 15.3% of children in the United States were overweight.[27] This value 

is 5% higher than the WHO estimate and even 10% more than in the results of the Punjab region 

presented here. Also, data from China show much higher percentages. For example, Cai et al. 

conducted a survey among Chinese school children aged 9 to 17 years. Overall, 14.4% of children 

and adolescents were overweight and 11.9% were obese.[2] This indicates that the risk of obesity is 

much more prevalent in industrialized nations than in low-income countries such as Pakistan. In these 

countries with lower Gross Domestic Product, on the other hand, the risk of underweight appears to 

be significantly higher. This is evidenced by the high incidence of underweight students in Punjab. 

The risk of students suffering from underweight seems to be very high in Pakistan. For example, the 

results show that every fourth boy of school age is underweight. Similar trends were also shown in 

studies by Mushtaq et al. (2012). They compared the BMI of children from Pakistan with the WHO 

and US CDC 2000 BMI benchmark tables, showing that the BMI of children from Pakistan is far 

below the reference values. These trends were also confirmed in the present results. However, the 

risk of underweight was significantly higher than previously expected. 

The results of the logistic regression indicate that boys differ significantly from girls in terms of body 

weight status. Megan et al. came to the same results in Canadian children and indicated a significant 

relationship between body weight and gender.[45] Also, recent studies from India[46] and 

Bangladesh[47] found similar outcomes. However, there are other results as well. According to a study 

from Pakistan[35] and another from Ghana[48], body weight and gender did not show a significant 

                                                           
11 p = 0.01, X2 = 6.586, OR = 1.099, CI 1.022‒1.180 
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relationship. However, the findings from Pakistan (p = 0.063) already tended to be significant 

(p < 0.1) and were just above the significance level (p = 0.05).  

The results also show that, on the one hand, boys have a higher risk of suffering from underweight 

than girls and, on the other hand, the risk of overweight and obesity is higher in girls than in boys. 

This is surprising, as the results of some previous studies show that boys are more likely to be 

overweight than girls.[2,3,49,50,51,52]  

Private school students showed significantly higher BMI than public school students in the chi-square 

test. This goes hand in hand with the results of a study from Lahore[9,53]. Here, too, the percentages 

of overweight and obese children from private schools were higher than those from public schools. 

However, the difference of up to 5% shown there could not be duplicated to this extent in our studies. 

Nevertheless, in other countries the relation is also reversed. For example, studies from India[54] show 

a slightly higher percentage for obesity for public school students (2.9%) than private school students 

(2.1%). 

In addition to gender and school type, the characteristic values for the number of siblings also showed 

significant results. This confirms the findings of previous studies, according to which a single child 

is more likely to be obese while, on the other hand, two or more children were more likely to be 

underweight.[55] 

The findings of previous studies[56] that underweight is more common in low-income families, while 

overweight is more common in high-income families, were not confirmed. Family circumstances 

were also insignificant, contrary to recent studies.[57] 

The current study had a few limitations. We calculated students' BMI and utilized the CDC US 2000 

BMI chart for both boys and girls to determine their weight status.[38] For older adolescents who 

participate in a gym routine maybe different technique should be used to determine their body weight 

status, e.g., body fat percentage.[2] BMI alone cannot represent body fat percentage, which may distort 

individual results of body weight status. However, this relates to only a very small proportion of the 

sample. 
 

5. Conclusions 

The risk of suffering from underweight is very high for Pakistani students. In total, one in four boys 

is affected by this risk. While underweight occurs significantly less in girls than in boys, their 

percentages are also significantly higher than the CDC-US 2000 averages. However, the prevalence 

of obesity is also average despite the seemingly low BMI of Pakistani students. These results shown 

cause for concern, as only 65% of all students have a comparatively normal body weight. A number 

of SES factors were found to have a direct impact on the weight status of students. The factors that 

stand out are gender, age, residency, type of school, number of siblings, and parents' job nature. 

Neither family income nor parents' Education status had a significant effect on health risks among 

Pakistani children. It is particularly important to protect the young age groups of students, who often 

find it difficult to provide for their own needs from a financial perspective. Interventions should 

therefore be planned on the basis of the findings and attempts should be made, for example, to 

improve the students' nutrition. However, only further scientific (longitudinal) studies can show 

whether the health of Pakistani schoolchildren will improve in the long term as a result of these 

interventions. 
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