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ABSTRACT 

Background: Normal Weight Obesity 

(NWO), also referred to as Metabolically 

Obese Normal Weight (MONW), describes 

individuals who have a normal body mass 

index (BMI <25 kg/m²) but an elevated body 

fat percentage. Despite having a normal 

body weight, these individuals may be at 

increased risk of metabolic abnormalities, 

including insulin resistance, 

hypertriglyceridemia, and hypertension. 

Pakistan has a high burden of obesity; 

however, data regarding NWO remain 

limited. Dietary habits are considered an 

important contributing factor to increased 

body fat and NWO. 

Objective: To determine the prevalence of 

normal weight obesity among young adults 

and assess its relationship with dietary 

habits. 

Study Design: Cross-sectional study. 

Duration and Place of Study: This study 

was conducted at Muhammad Medical 

College ibn-e-Sina University Mirpurkhas 

from May 2025 to May 2026 

Methodology: This study included 140 

subjects aged 15–24 years selected through 

convenience sampling. Dietary habits were 

assessed using a Food Frequency 

Questionnaire, while body fat percentage 

was estimated using the Deurenberg 

equation. Sex-specific cut-off values were 

used to classify normal and high body fat 

percentages. Data were analyzed using SPSS 

version 25. The Chi-square test was used to 

assess associations between dietary habits 

and body fat status, with a p-value of <0.05 

considered statistically significant. 

Results: Among the 140 young adults, the 

mean age was 23 ± 4.82 years. Overall, 

55.0% of participants had a high body fat 

percentage, while normal weight obesity 

was identified in 27.8% of participants. 

Consumption of refined carbohydrates, 

including cereals, white bread, and white 

rice, as well as fast foods, sweets, flavored 
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milk, and milkshakes, was significantly 

higher among participants with high body 

fat percentages. In contrast, consumption of 

fruits and whole grains, including bran bread 

and brown rice, was significantly lower 

(p<0.05). Almost all assessed dietary factors 

showed a significant association with body 

fat status, except for lentils and beans 

(p>0.05). 

Conclusion: The findings demonstrate a 

significant association between dietary 

habits and body fat status among young 

adults. Higher consumption of refined 

carbohydrates and energy-dense foods, 

together with lower consumption of fruits 

and whole grains, was associated with 

increased body fat and may contribute to the 

development of normal weight obesity. 

Keywords: Obesity; Normal Weight 

Obesity; Metabolically Obese Normal 

Weight; Dietary Habits; Body Fat 

Percentage. 

INTRODUCTION 

Obesity is characterized by excessive 

accumulation of body fat, which may be 

distributed throughout the body or localized 

to specific regions [1]. Fat deposition may 

be predominantly central, including truncal 

and abdominal subcutaneous fat, or 

peripheral, particularly in the gluteofemoral 

region involving the thighs and buttocks [2]. 

Central or abdominal fat accumulation is 

particularly associated with an increased risk 

of obesity-related complications. Obesity is 

an established risk factor for several non-

communicable diseases, including 

cardiovascular disease, diabetes mellitus, 

and other metabolic disorders [3]. 

Normal Weight Obesity (NWO), also 

referred to as Metabolically Obese Normal 

Weight (MONW), describes individuals 

who have a normal body mass index (BMI 

<25 kg/m²) but an elevated percentage of 

body fat. According to commonly used 

World Health Organization thresholds, body 

fat percentages >20% in males and >30% in 

females are considered elevated [4]. Despite 

having a normal BMI, individuals with 

NWO may have an increased risk of 

metabolic abnormalities, including insulin 

resistance, hypertriglyceridemia, and 

hypertension. 

Pakistan has a substantial burden of 

overweight and obesity. The Global Burden 

of Disease estimates ranked Pakistan eighth 

globally in terms of the number of 

individuals with obesity in 2014 [5]. 

According to the Pakistan National Nutrition 

Survey (NNS) 2018, adolescent girls in 

Khyber Pakhtunkhwa had a higher 

prevalence of overweight than boys (15.3% 

vs. 14.7%), whereas obesity was more 

prevalent among boys than girls (11.9% vs. 

8.5%) [6]. Similarly, data from the Pakistan 

Demographic and Health Survey 2013 

reported obesity among 11% of rural men 

and 19% of rural women, compared with 

23% of urban men and 40% of urban women 

[7]. 

Although conventional measures such as 

BMI are widely used to assess obesity, they 

may not adequately reflect body fat 

accumulation. Consequently, NWO has 

received increasing attention as a distinct 

phenotype that may be associated with 

adverse metabolic outcomes despite a 

normal BMI. A pooled analysis of 32 

international studies, including research 

from Europe, the Americas, and Asia, 

reported an overall NWO prevalence of 

30.04% (95% CI: 25.59–35.57%), although 

prevalence estimates across individual 

studies ranged from 5% to 45% [8]. In a 

study of 269 young adults from Mumbai, 

India, the prevalence of NWO was 16.4%. 

Protein-rich diets, frequent restaurant meals, 

low consumption of home-prepared meals, 

and alcohol consumption were identified as 

factors associated with NWO, whereas fish 

and protein intake and daytime sleep were 

reported as potentially protective factors [9]. 
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Several lifestyle factors have been 

associated with NWO, including physical 

inactivity, smoking, alcohol consumption, 

and unhealthy dietary practices. The 

development of metabolic abnormalities in 

individuals with NWO may involve 

increased free fatty acid release, insulin 

resistance, altered lipid metabolism, and 

oxidative stress, along with abnormal fat 

deposition in organs such as the liver, 

skeletal muscles, and pancreas [10]. 

Dietary habits may play an important role in 

the development of NWO. Studies 

conducted among Asian populations have 

suggested that higher carbohydrate 

consumption may increase susceptibility to 

NWO, whereas greater protein consumption 

may have a protective effect [11]. Other 

studies, including those conducted in 

Icelandic and Dutch populations, have 

suggested that dietary quality may be more 

important than overall dietary quantity in 

determining the risk of NWO [12]. 

Additional factors associated with NWO 

include increased waist circumference, 

central obesity, menopause, and a family 

history of hypertension or diabetes. 

Despite the growing recognition of NWO, 

evidence regarding its prevalence and 

relationship with specific dietary habits 

among young adults in Pakistan remains 

limited. Therefore, the present study was 

conducted to determine the prevalence of 

NWO among young adults and to assess its 

relationship with their dietary habits. 

 

METHODOLOGY 

This cross-sectional study was conducted 

among 140 young adults aged 15–24 years. 

Participants were selected using a 

convenience sampling technique. 

Inclusion and Exclusion Criteria 

Young adults aged 15–24 years were 

eligible for participation in the study. 

Individuals younger than 15 years or older 

than 24 years were excluded. 

Assessment of Dietary Habits 

Dietary habits were assessed using a Food 

Frequency Questionnaire (FFQ). The 

questionnaire was used to obtain 

information regarding the frequency of 

consumption of different food groups and 

commonly consumed dietary items. The 

dietary patterns of participants were 

subsequently assessed in relation to their 

body fat status. 

Assessment of Body Mass Index and Body 

Fat Percentage 

Body fat percentage was estimated using the 

Deurenberg equation. Sex-specific cut-off 

values were used for the classification of 

body fat percentage. In females, a body fat 

percentage of 20–25% was considered 

normal, while values above 25% were 

considered high. In males, a body fat 

percentage of 10–17.5% was considered 

normal, while values of ≥17.6% were 

considered high. 

Normal Weight Obesity (NWO) was defined 

as the presence of a normal BMI (<25 

kg/m²) together with an elevated body fat 

percentage according to the sex-specific cut-

off values used in the study. 

Statistical Analysis 

Data were entered and analyzed using 

Statistical Package for the Social Sciences 

(SPSS) version 25. Descriptive statistics 

were calculated using frequencies, 

percentages, means, and standard deviations. 

The Chi-square test was used to assess the 

association between categorical variables, 

including dietary habits and body fat status. 

A p-value of <0.05 was considered 

statistically significant. 

 

RESULTS 

 

The total number of young adults 

participating in this research was 140, whose 

mean age was 23 ± 4.82 years. The subjects 

were divided into groups depending on their 

health status (in terms of BMI) and their 
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body fat status. In total, 63 subjects (45.0%) 

were characterized by normal body fat, 

while 77 subjects (55.0%) had high body fat 

(see Table No. 1 below). In the group of 

people with normal BMI, 39 subjects (which 

is  27.8%  of  the  entire  group)  were 

characterized by normal weight obesity, or, 

in other words, had a normal BMI and high 

body fat percentage. None of the subjects 

with an underweight had high body fat, 

while overweight (19.3%) and obese (7.9%) 

subjects had high body fat. 

 

Table No. 1: 
 

Health Status Normal body fat (n,%) High body fat (n,%) 

Underweight 21 (15.0%) 0 (0.0%) 

Normal weight 42 (30.0%) 39 (27.8%) 

Overweight 0 (0.0%) 27 (19.3%) 

Obese 0 (0.0%) 11 (7.9%) 

Total 63 (45.0%) 77 (55.0%) 

 

Table 1. Distribution of Participants According to BMI and Body Fat Status 

 

BMI/Health Status Normal Body Fat, n (%) High Body Fat, n (%) 
Total, n 

(%) 

Underweight 21 (15.0%) 0 (0.0%) 
21 

(15.0%) 

Normal weight 42 (30.0%) 39 (27.9%) 
81 

(57.9%) 

Overweight 0 (0.0%) 27 (19.3%) 
27 

(19.3%) 

Obese 0 (0.0%) 11 (7.9%) 
11 

(7.9%) 

Total 63 (45.0%) 77 (55.0%) 
140 

(100.0%) 
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With respect to starchy foods, there was a significant relationship between eating breakfast 

cereals, white bread, and white rice for individuals with high body fat (p<0.05), who tended to 

eat such foods regularly or 4-5 times a week (Table No. 2). However, the participants with high 

body fat ate bran bread and brown rice very rarely. 

 

Table No. 2: 
 

 

Food Consumption 

Starch Group 
 

p-value 
1-2 days per 

week 

2-3 days 

per week 

4-5 days 

per week 

Daily Rarely 

Breakfast Cereals (added sugar) 

● Normal body 

fat (n=63) 

27 (42.8%) 12 (19.1%) 9 (14.2%) 4 (6.2%) 11 (17.7%)  

 

 

<0.05 
● High body fat 

(n=77) 

3 (3.8%) 6 (8.1%) 24 (31.1%) 29 (37.6%) 15 (19.4%) 

Bran Bread 

● Normal body 

fat (n=63) 

7 (11.1%) 5 (7.9%) 15 (23.8%) 12 (19.1%) 24 (38.1%)  

 

 

<0.05 
● High body fat 

(n=77) 

17 (22.1%) 13 (17.1%) 4 (5.1%) 4 (5.1%) 39 (50.6%) 

White Bread 

● Normal body 

fat (n=63) 

14 (22.2%) 21 (33.3%) 11 (17.7%) 4 (6.2%) 13 (20.6%)  

 

 

<0.05 
● High body fat 5 (6.4%) 8 (10.3%) 26 (33.7%) 32 (41.5%) 6 (8.1%) 
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(n=77) 
      

White Rice 

● Normal body 

fat (n=63) 

28 (44.4%) 15 (23.8%) 14 (22.2%) 2 (3.1%) 4 (6.5%)  

 

 

<0.05 
● High body fat 

(n=77) 

6 (7.7%) 13 (17.1%) 36 (46.7%) 20 (25.9%) 2 (2.6%) 

Fruits with peel 

● Normal body 

fat (n=63) 

10 (15.8%) 15 (23.8%) 19 (30.4%) 9 (14.2%) 10 (15.8%)  

 

 

<0.05 
● High body fat 

(n=77) 

32 (41.5%) 16 (21.1%) 6 (7.7%) 4 (5.1%) 19 (24.6%) 

Fruits without peel 

● Normal body 

fat (n=63) 

10 (15.8%) 17 (26.9%) 15 (23.8%) 8 (12.9%) 13 (20.6%)  

 

 

<0.05 
● High body fat 

(n=77) 

30 (38.9%) 26 (33.7%) 6 (7.7%) 4 (5.1%) 11 (14.6%) 

Brown Rice 

● Normal body 

fat (n=63) 

6 (9.7%) 5 (7.9%) 18 (28.5%) 10 (15.8%) 24 (38.1%)  

 

 

<0.05 
● High body fat 

(n=77) 

22 (28.7%) 12 (15.5%) 2 (2.6%) 0 (0.0%) 41 (53.2%) 

 

Table number 3 compares the food consumption with the junk/fast food group. 
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Table No. 3: 
 

 

Food Consumption 

Junk/Fast Food Group 
 

p-value 
1-2 days per 

week 

2-3 days 

per week 

4-5 days 

per week 

Daily Rarely 

Pizza, Lasagna, French Fries 

● Normal body 

fat (n=63) 

9 (14.2%) 11 (17.7%) 6 (9.7%) 5 (7.9%) 32 (50.7%)  

 

 

0.001 
● High body fat 

(n=77) 

1 (1.3%) 9 (11.6%) 19 (24.6%) 35 (45.4%) 13 (17.1%) 

Confectionary Items 

● Normal body 

fat (n=63) 

18 (28.5%) 19 (30.1%) 12 (19.3%) 5 (7.9%) 9 (14.2%)  

 

 

0.001 
● High body fat 

(n=77) 

0 (0.0%) 13 (17.0%) 30 (38.9%) 33 (42.8%) 1 (1.3%) 

 

Table number 4 compares the food consumption with the milk and protein group. 

 

 

Table No. 4: 
 

 

Food Consumption 

Milk and Protein Group 
 

p-value 
1-2 days per 

week 

2-3 days 

per week 

4-5 days 

per week 

Daily Rarely 

Chicken 
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● Normal body 

fat (n=63) 

7 (11.1%) 12 (18.7%) 20 (31.7%) 22 (34.9%) 2 (3.6%)  

 

 

0.01 
● High body fat 

(n=77) 

12 (15.5%) 33 (42.8%) 15 (19.4%) 11 (14.6%) 6 (7.7%) 

Beef/Mutton 

● Normal body 

fat (n=63) 

30 (47.6%) 7 (11.1%) 5 (7.9%) 2 (3.1%) 19 (30.3%)  

 

 

0.001 
● High body fat 

(n=77) 

13 (16.8%) 10 (13.3%) 13 (16.8%) 27 (35.1%) 14 (18.0%) 

Processed Cheese 

● Normal body 

fat (n=63) 

20 (32.3%) 12 (18.7%) 3 (4.7%) 1 (1.5%) 27 (42.8%)  

 

 

0.001 
● High body fat 

(n=77) 

9 (11.6%) 12 (15.5%) 31 (40.2%) 15 (19.4%) 10 (13.3%) 

Lentils/Beans 

● Normal body 

fat (n=63) 

11 (17.4%) 15 (23.8%) 24 (38.3%) 2 (3.1%) 11 (17.4%)  

 

 

>0.05 
● High body fat 

(n=77) 

21 (27.7%) 28 (36.3%) 12 (15.5%) 2 (2.5%) 14 (18.0%) 

Milk/Yogurt (Plain) 

● Normal body 

fat (n=63) 

10 (15.8%) 14 (22.2%) 15 (23.8%) 19 (30.3%) 5 (7.9%)  

 

 

0.01 
● High body fat 26 (33.8%) 19 (24.6%) 13 (17.0%) 7 (9.1%) 12 (15.5%) 
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(n=77) 
      

Milk/Yogurt (Flavoured) 

● Normal body 

fat (n=63) 

19 (30.3%) 6 (9.5%) 3 (4.7%) 5 (7.9%) 30 (47.6%)  

 

 

0.001 
● High body fat 

(n=77) 

8 (10.3%) 6 (7.7%) 28 (36.3%) 24 (31.1%) 11 (14.6%) 

Smoothies and Milkshakes 

● Normal body 

fat (n=63) 

26 (41.2%) 12 (18.7%) 7 (11.1%) 6 (9.7%) 12 (19.3%)  

 

 

0.001 
● High body fat 

(n=77) 

13 (17.0%) 12 (15.3%) 28 (36.3%) 16 (21.1%) 8 (10.3%) 

 

DISCUSSION 

The present study assessed body fat status 

and dietary habits among 140 young adults, 

with particular emphasis on Normal Weight 

Obesity (NWO), defined as the presence of a 

normal BMI with an elevated body fat 

percentage. In this study, NWO was 

identified in 27.8% of participants. This 

prevalence was comparable to the 28.8% 

reported among young adults in Lahore, 

Pakistan, but higher than the 16.4% reported 

among young adults in Mumbai, India [1,9]. 

Differences in NWO prevalence between 

populations may be related to variations in 

dietary   patterns,   physical   activity, 

demographic characteristics, and body 

composition. 

A significant association was observed 

between the consumption of several starchy 

foods and body fat status. Participants with 

high body fat reported more frequent 

consumption of breakfast cereals containing 

added sugar, white bread, and white rice, 

whereas consumption of bran bread and 

brown rice was less frequent in this group 

(p<0.05). These findings are consistent with 

previous studies among Thai adults, in 

which dietary patterns characterized by 

higher consumption of refined carbohydrates 

and westernized foods were associated with 
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metabolic abnormalities and NWO [13–15]. 

The greater consumption of refined 

carbohydrate sources observed among 

participants with high body fat may reflect 

an overall dietary pattern characterized by 

greater intake of energy-dense and less 

nutrient-dense foods. 

Fruit consumption also differed significantly 

between the two groups. Participants with 

high body fat generally reported less 

frequent consumption of fruits, both with 

and without peel, compared with 

participants with normal body fat (p<0.05). 

This finding is consistent with previous 

research suggesting that greater 

consumption of whole fruits may be 

associated with more favorable body 

composition and lower obesity risk [16,17]. 

Whole fruits provide dietary fiber and other 

nutrients and may contribute to satiety. 

However, because of the cross-sectional 

design of the present study, the observed 

association should not be interpreted as 

evidence of a causal protective effect. 

A significant association was also observed 

between body fat status and consumption of 

junk/fast foods and confectionery items 

(p=0.001). Participants with high body fat 

reported substantially more frequent 

consumption of pizza, lasagna, French fries, 

and confectionery products, particularly on a 

daily basis, compared with those with 

normal body fat. These findings are 

consistent with previous studies reporting 

associations between frequent consumption 

of fast foods and ultra-processed foods and 

increased BMI and body fat [18]. Such 

foods may contribute to higher energy intake 

because they are often energy-dense and 

may contain high amounts of refined 

carbohydrates, fats, and added sugars. 

Significant differences were also observed 

in the consumption of milk and protein-

containing foods. Participants with high 

body fat reported more frequent 

consumption of flavored milk/yogurt and 

smoothies/milkshakes, whereas participants 

with normal body fat more frequently 

consumed plain milk/yogurt (p=0.01–

0.001). The higher consumption of flavored 

dairy products and milkshakes among 

participants with high body fat may be 

related to their added sugar content and 

overall energy contribution. Previous studies 

have similarly suggested that frequent 

consumption of sugar-sweetened beverages 

and sweetened dairy products may be 

associated with increased energy intake and 

obesity risk. 

Consumption of beef/mutton and processed 

cheese was also more frequent among 

participants with high body fat. This finding 
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is broadly consistent with previous research 

suggesting that dietary patterns 

characterized by higher consumption of 

certain energy-dense animal foods and 

saturated fats may be associated with 

increased obesity risk [19,20]. However, the 

relationship between individual food items 

and body fat is complex and may be 

influenced by total dietary intake, portion 

size, physical activity, and other lifestyle 

factors. 

In contrast, no statistically significant 

association was observed between 

consumption of lentils/beans and body fat 

status (p>0.05). Although legumes are 

important sources of plant-based protein and 

dietary fiber, the absence of a significant 

association in the present study does not 

establish either a protective or harmful 

effect. Further studies with larger samples 

and more detailed dietary assessment are 

required to clarify this relationship. 

Overall, the findings suggest that dietary 

habits are associated with body fat status 

among young adults. More frequent 

consumption of refined carbohydrate 

sources, junk/fast foods, confectionery 

products, and sugar-containing dairy 

beverages was observed among participants 

with high body fat, whereas greater 

consumption of whole fruits and whole- 

grain foods was observed among those with 

normal body fat. These findings support the 

importance of considering dietary quality in 

addition to BMI when assessing obesity-

related risk. In particular, individuals with a 

normal BMI may still have an elevated body 

fat percentage and may therefore benefit 

from early identification and appropriate 

dietary and lifestyle interventions. 

Limitations 

The present study has several limitations. 

First, its cross-sectional design does not 

allow determination of a causal relationship 

between dietary habits and body fat status. 

Second, participants were selected using 

convenience sampling, which may limit the 

generalizability of the findings to the wider 

young adult population. Third, the sample 

size was relatively small, with only 140 

participants. Fourth, body fat percentage 

was estimated using the Deurenberg 

equation rather than measured directly by a 

more precise body-composition assessment 

method. Finally, dietary information was 

obtained using a Food Frequency 

Questionnaire and may therefore have been 

affected by recall and reporting bias. Future 

studies should include larger and more 

representative samples and consider 

longitudinal designs and more accurate 

methods of body composition assessment. 
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CONCLUSION 

The present study demonstrated a significant 

association between dietary habits and body 

fat status among young adults. Participants 

with high body fat reported more frequent 

consumption of refined carbohydrate 

sources, junk/fast foods, confectionery 

products, and flavored dairy beverages, 

while consumption of fruits and whole-grain 

foods was generally less frequent. These 

findings highlight the importance of 

promoting healthy dietary habits and 

improving awareness of body composition 

among young adults. Assessment of body fat 

in addition to BMI may help identify 

individuals with Normal Weight Obesity 

who might otherwise be overlooked based 

on BMI alone. 
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