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Abstract 
Background: Overweight and obesity are emerging as major global public health 

challenges and are among the leading causes of morbidity and mortality worldwide. The 

prevalence of overweight and obesity has increased rapidly over the past four decades, 

affecting both developed and developing countries, including Pakistan. These conditions 

are strongly associated with non-communicable diseases such as diabetes mellitus, 

cardiovascular disorders, and metabolic syndromes. 

Objective: To assess the association between selected sociodemographic, behavioral, 

dietary, and lifestyle risk factors and overweight/obesity among the adult population. 

Methodology: A community-based case–control study was conducted from January to 

April 2024 in Swat and Peshawar districts of Khyber Pakhtunkhwa, Pakistan. A total of 363 

adults aged ≥18 years were included using a 2:1 control-to-case ratio. Individuals with BMI 

≥25 kg/m² were classified as cases, while those with BMI <25 kg/m² served as controls. 

Data were collected using a semi-structured questionnaire covering demographic 

characteristics, lifestyle behaviors, dietary practices, and family history. Statistical analysis 

was performed using SPSS version 26.0, and associations were assessed using odds ratios 

and chi-square tests. 

Results: Overweight and obesity showed significant associations with advancing age, 

literacy status, higher monthly income, positive family history of obesity, tobacco smoking, 

sedentary lifestyle, lack of physical activity, high screen time, consumption of soft and 

energy drinks, and preference for high-caloric diets. Protective associations were observed 

with regular physical activity and higher intake of fruits and vegetables. 

Conclusion: Overweight and obesity among adults were strongly associated with 

modifiable lifestyle and dietary factors, as well as selected sociodemographic determinants. 

These findings highlight the need for comprehensive public health interventions focusing 

on lifestyle modification, dietary improvement, and behavioral change to reduce the burden 

of obesity in the adult population. 

Keywords: Adult Population, Diet, Lifestyle, Obesity, Overweight, Physical Activity, Risk 

Factors.  
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Introduction 
Overweight and obesity have emerged as global epidemics 

of major public health concern, with their prevalence nearly 

tripling worldwide over the past four decades [1,2]. 

According to the World Health Organization, obesity is 

among the leading contributors to preventable morbidity 

and mortality and is estimated to be the fifth leading cause 

of death globally [3]. In 2019, more than 1.9 billion adults 

were classified as overweight, including over 650 million 

individuals living with obesity, and these numbers are 

projected to rise substantially by 2045 [4-6]. 

 

The growing burden of overweight and obesity is strongly 

linked to an increased risk of non-communicable diseases, 

including type 2 diabetes mellitus, cardiovascular diseases, 

hypertension, chronic kidney disease, musculoskeletal 

disorders, infertility, and certain cancers [7-9]. Evidence 

from epidemiological studies indicates that overweight and 

obesity are influenced by a complex interplay of genetic 

predisposition, socioeconomic status, behavioral patterns, 

dietary practices, and environmental factors [10,11]. 

 

Lifestyle-related determinants such as physical inactivity, 

sedentary behavior, increased screen time, consumption of 

high-caloric and energy-dense foods, intake of soft and 

energy drinks, tobacco smoking, and reduced consumption 

of fruits and vegetables have been consistently associated 

with excess body weight across diverse populations [12-15]. 

Rapid urbanization, nutritional transition, occupational 

stress, and changes in social structure further contribute to 

unhealthy lifestyle behaviors, particularly in low- and 

middle-income countries [16,17]. 

 

In Pakistan, the prevalence of overweight and obesity has 

increased alarmingly in recent years. Studies have reported 

strong associations between excess body weight and 

advancing age, female gender, urban residence, higher 

income, lower physical activity levels, job-related stress, and 

sedentary lifestyles [18-21]. Despite this growing burden, 

there remains a scarcity of analytical case–control studies 

exploring the combined influence of sociodemographic, 

behavioral, and dietary risk factors in local contexts [22,23]. 

 

Given the rising prevalence of obesity and its associated 

health consequences, particularly in developing countries 

like Pakistan, there is a critical need for evidence-based 

research to identify context-specific risk factors. Therefore, 

this case–control study was conducted to assess the 

association between selected risk factors and 

overweight/obesity among the adult population in Swat 

and Peshawar districts, with the aim of informing targeted 

preventive and public health strategies. 

 

Methodology 
 

Study Design 
A community-based case–control study was conducted to 

assess the association between selected risk factors and 

overweight/obesity among adults. The study was carried 

out from January to April 2024 in Swat and Peshawar 

districts of Khyber Pakhtunkhwa, Pakistan. A 2:1 ratio of 

controls to cases was maintained to enhance statistical 

efficiency and comparative analysis. Cases were defined as 

individuals with body mass index (BMI) ≥25 kg/m², while 

controls were individuals with BMI <25 kg/m². 

 

Ethics 
Ethical approval for the study was obtained from the Ethical 

Review Board of Saidu Medical College, Swat (Approval No. 

126-ERB/024, dated 02-02-2024). Written informed consent 

was obtained from all participants prior to data collection. 

Confidentiality and anonymity of participants were ensured 

throughout the study, and data were used strictly for 

research purposes. 

 

Setting 
The study was conducted in both urban and rural settings 

of Swat and Peshawar districts. These districts were selected 

to capture socioeconomic, demographic, and lifestyle 

variability representative of the adult population in Khyber 

Pakhtunkhwa. Data collection was carried out through field 

visits and interviews in community settings. 

 

Participants 
The study included 363 adults aged 18 years and above. 

Participants were selected using a non-probability 

convenience sampling technique. Individuals who were 

pregnant, severely ill, or unable to provide informed 

consent were excluded. Based on predefined criteria, 121 

participants were classified as cases (overweight/obese) and 

241 as controls (normal weight). 

 

Variables 
The primary outcome variable was overweight/obesity, 

determined using BMI. Independent variables included 

sociodemographic factors (age, gender, marital status, 

education, occupation, monthly income, and locality), 

behavioral factors (tobacco smoking, physical activity, 

sedentary lifestyle, screen time), dietary factors (intake of 

meat, fruits, vegetables, sugar, salt, soft drinks, energy 

drinks, and high-caloric diets), and non-modifiable factors 
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such as family history of obesity/overweight and presence 

of chronic diseases. 

 

Data Sources/Measurement 
Data were collected using a semi-structured questionnaire, 

developed after an extensive literature review and adapted 

to the local socioeconomic and environmental context. The 

questionnaire was modified based on previously validated 

studies to assess modifiable and non-modifiable risk 

factors.  

 

Anthropometric measurements were taken using standard 

procedures. BMI was calculated as weight (kg) divided by 

height squared (m²). Dietary intake variables were assessed 

based on consumption at least once per week, while screen 

time was categorized using a cut-off of ≥2 hours per day. 

 

Bias 
To minimize information bias, data collectors were trained 

prior to data collection, and standardized measurement 

techniques were used. Recall bias was reduced by limiting 

dietary and behavioral questions to recent and habitual 

practices. Selection bias is acknowledged due to the use of 

convenience sampling, which is addressed in the limitations. 

 

Study Size 
The sample size was calculated using a 95% confidence 

interval, 80% study power, and an assumed odds ratio of 2, 

based on previously published studies. The calculated 

sample size was 341 participants, including 121 cases and 

241 controls. To improve robustness, a total of 363 

participants were included in the final analysis. 

 

Quantitative Variables 
Continuous variables such as age and BMI were categorized 

into meaningful groups for analysis. BMI was categorized 

into overweight/obese (≥25 kg/m²) and normal weight 

(<25 kg/m²). Income, screen time, and age were grouped 

into predefined categories based on epidemiological 

relevance. 

 

Statistical Methods 
Data were entered and analyzed using SPSS version 26.0. 

Descriptive statistics were used to summarize demographic 

and exposure variables. Associations between risk factors 

and overweight/obesity were assessed using odds ratios 

(ORs) with 95% confidence intervals, and statistical 

significance was determined using the chi-square test. A p-

value <0.05 was considered statistically significant. Results 

were presented in the form of tables. 

 

 

Results 

 
Participants 

A total of 363 adults aged 18 years and above participated 

in the study from Swat and Peshawar districts. Among 

these, 121 participants (33.3%) were classified as cases 

(overweight/obese with BMI ≥25 kg/m²), while 241 

participants (66.7%) served as controls (BMI <25 kg/m²). 

The overall sample included 276 males (76.03%) and 87 

females (23.97%). Most participants were married (70.80%), 

and a larger proportion resided in rural areas (61.71%) 

compared to urban settings (38.29%). The distribution of 

participants across sociodemographic variables is detailed 

in Table 1. 

 

Descriptive Data 
With respect to age distribution, a substantial proportion of 

participants were 55 years or older (74.93%), with a higher 

percentage observed among controls (52.34%) compared 

to cases (22.59%). Regarding education, 65.01% of 

participants were literate, while 34.99% were illiterate, with 

literacy showing a statistically significant association with 

overweight/obesity. In terms of employment status, 35.81% 

of participants were unemployed, followed by government 

servants (25.90%), laborers (18.18%), and housewives 

(14.88%). Monthly income varied across participants, with 

49.04% reporting an income greater than 60,000 PKR, and 

income categories demonstrated a statistically significant 

association with overweight/obesity status (Table 1). 

 

Lifestyle and behavioral characteristics revealed that 49.31% 

of participants reported current tobacco smoking, 31.96% 

had a positive family history of overweight/obesity, and 

31.96% reported the presence of chronic diseases. Dietary 

habits showed that 68.87% preferred fruits, 61.43% 

preferred vegetables, and 32.78% preferred meat, while 

64.19% reported consumption of soft or energy drinks. 

Additionally, 48.76% of participants reported a sedentary 

lifestyle, 32.51% reported no regular physical activity, and 

58.13% spent more than two hours per day on television or 

screen-based activities, as summarized in Table 2. 

 

Outcome Data 
The outcome of interest, overweight/obesity, was 

significantly associated with multiple modifiable and non-

modifiable risk factors. Among cases, higher proportions 

were observed for sedentary lifestyle (22.59%), lack of 

physical activity (13.50%), high screen time (28.10%), soft 

and energy drink consumption (26.45%), and preference for 

high-caloric diets (24.52%). Positive family history of 

overweight/obesity was present in 12.95% of cases, while 
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20.94% of cases reported current tobacco smoking. Chronic 

diseases were reported by 15.15% of cases, indicating a 

notable overlap between obesity and comorbid conditions. 

 

Main Results 
Statistical analysis demonstrated that advanced age, 

educational status, and monthly income were significantly 

associated with overweight/obesity. Literacy showed a 

strong association (OR = 2.99, p < 0.0001), while higher 

monthly income was inversely associated with obesity risk 

(OR = 0.62, p = 0.0319). Behavioral and lifestyle factors 

exhibited particularly strong associations; sedentary lifestyle 

(OR = 3.25, p < 0.0001), high screen time (OR = 6.55, p < 

0.0001), high-caloric diet consumption (OR = 4.15, p < 

0.0001), soft and energy drink intake (OR = 2.94, p < 0.0001), 

and meat preference (OR = 3.82, p < 0.0001) were all 

significantly linked with overweight/obesity. Conversely, 

physical exercise (OR = 0.59, p = 0.0222), fruit intake (OR = 

0.56, p = 0.0135), and vegetable intake (OR = 0.18, p < 

0.0001) showed protective associations. Additionally, 

tobacco smoking (OR = 2.28, p = 0.0003), positive family 

history of obesity (OR = 1.59, p = 0.0474), and presence of 

chronic disease (OR = 2.47, p = 0.0001) were significantly 

associated with increased odds of overweight and obesity. 

 
 

Table 1:  Demographics of Study Population of District Swat & Peshawar (n=363). 
 

Variables 

Cases  

(n=121) 

n (%) 

Controls  

(n=241) 

n (%) 

Total 

(n=363) 
n (%) 

Odds Ratio p-value 

Age in years 

< 35 3 (0.83) 4 (1.10) 7 (1.93) 

1.73 0.026* 
35- 45 9 (2.48) 17 (4.68) 26 (7.16) 

45-55 27 (7.44) 31 (8.54) 58 (15.98) 

55 & above 82 (22.59) 190 (52.34) 272 (74.93) 

Gender 
Male 97 (26.72) 179 (49.31) 276 (76.03) 

1.42 0.193 
Female 24 (6.61) 63 (17.36) 87 (23.97) 

Occupation 

Labor 21 (5.79) 45 (12.40) 66 (18.18) 

0.98 0.939 

Govt servants 35 (9.64) 59 (16.25) 94 (25.90) 

Housewife 15 (4.13) 39 (10.74) 54 (14.88) 

Students 2 (0.55) 17 (4.68) 19 (5.23) 

Nill 48 (13.22) 82 (22.59) 130 (35.81) 

Educational 

status 

Literate 97 (26.72) 139 (38.29) 236 (65.01) 
2.99 <0.000* 

Illiterate 24 (6.61) 103 (28.37) 127 (34.99) 

Monthly Income 

PKR 

< 25000 4 (1.10) 27 (7.44) 31 (8.54) 

0.61 0.031* 
25- 45000 11 (3.03) 45 (12.40) 56 (15.43) 

45-60000 37 (10.19) 61 (16.80) 98 (27.00) 

> 60000 69 (19.01) 109 (30.03) 178 (49.04) 

Marital Status 
Married 92 (25.34) 165 (45.45) 257 (70.80) 

1.48 0.122 
Unmarried 29 (7.99) 77 (21.21) 106 (29.20) 

Locality 
Rural 79 (21.76) 145 (39.94) 224 (61.71) 

1.25 0.321 
Urban 42 (11.57) 97 (26.72) 139 (38.29) 

*Significant at p<0.05. 
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Table 2: Modifiable & Non-Modifiable Risk Factors of Study Population of District Swat & Peshawar. 

  

Variables 

Cases  

(n=121) 

n (%) 

Controls  

(n=241) 

n (%) 

Total 

(n=363) 
n (%) 

Odds Ratio p-value 

Tobacco Smoking 
Yes 76 (20.94) 103 (28.37) 179 (49.31) 

2.279 < 0.000* 
No 45 (12.40) 139 (38.29) 184 (50.69) 

Positive Family History of 

Obesity/ Overweight 

Yes 47 (12.95) 69 (19.01) 116 (31.96) 
1.592 0.047* 

No 74 (20.39) 173 (47.66) 247 (68.04) 

Any acute disease 
Yes 17 (4.68) 43 (11.85) 60 (16.53) 

0.756 0.3695 
No 104 (28.65) 199 (54.82) 303 (83.47) 

Any chronic disease 
Yes 55 (15.15) 61 (16.80) 116 (31.96) 

2.472  < 0.000* 
No 66 (18.18) 181 (49.86) 247 (68.04) 

Like salt in food 
Yes 95 (26.17) 210 (57.85) 305 (84.02) 

0.556 0.044* 
No 26 (7.16) 32 (8.82) 58 (15.98) 

Use too much salt 
Yes 29 (7.99) 46 (12.67) 75 (20.66) 

1.566 0.106 
No 66 (18.18) 164 (45.18) 230 (63.36) 

Like sugar in food/drinks 
Yes 69 (19.01) 97 (26.72) 166 (45.73) 

1.983 0.002* 
No 52 (14.33) 145 (39.94) 197 (54.27) 

Use too much sugar 
Yes 18 (4.96) 30 (8.26) 48 (13.22) 

1.524 0.2071 
No 61 (16.80) 155 (42.70) 216 (59.50) 

Like fruits 
Yes 73 (20.11) 177 (48.76) 250 (68.87) 

0.558  0.013* 
No 48 (13.22) 65 (17.91) 113 (31.13) 

Like vegetables 
Yes 42 (11.57) 181 (49.86) 223 (61.43) 

0.179 < 0.000* 
No 79 (21.76) 61 (16.80) 140 (38.57) 

Like meat 
Yes 64 (17.63) 55 (15.15) 119 (32.78) 

3.817 < 0.000* 
No 57 (15.70) 187 (51.52) 244 (67.22) 

Sedentary Life Style 
Yes 82 (22.59) 95 (26.17) 177 (48.76) 

3.253 < 0.000* 
No 39 (10.74) 147 (40.50) 186 (51.24) 

Physical Exercise 
Yes 72 (19.83) 173 (47.66) 245 (67.49) 

0.586  0.022* 
No 49 (13.50) 69 (19.01) 118 (32.51) 

TV/Screen Time 
Yes 102(28.10) 109(30.03) 211(58.13) 

6.550 < 0.000* 
No 19(5.23) 133(36.64) 152(41.87) 

Soft drinks/  

Energy Drinks 

Yes 96(26.45) 137(37.74) 233(64.19) 
2.940 < 0.000* 

No 25(6.89) 105(28.93) 130(35.81) 

Hi Caloric Diet/  

Fats Carbs etc. 

Yes 89(24.52) 97(26.72) 186(51.24) 
4.150 < 0.000* 

No 32(8.82) 145(39.94) 177(48.76) 
 

*Significant at p<0.05. 

 

Discussion 
The present case–control study examined the association 

between selected sociodemographic, behavioral, dietary, 

and lifestyle factors and overweight/obesity among adults 

in Swat and Peshawar districts. The findings demonstrate 

that advancing age, educational status, monthly income, 

positive family history of obesity, tobacco smoking, 

sedentary lifestyle, physical inactivity, high screen time, and 

consumption of high-caloric foods and energy drinks were 

significantly associated with overweight and obesity. 

 

In this study, advancing age showed a strong positive 

association with overweight and obesity, particularly among 

individuals aged 55 years and above. This finding is 

consistent with previous studies reporting increased 

adiposity with aging due to metabolic slowdown, hormonal 

changes, and reduced physical activity [3,8,19]. Educational 

status was also significantly associated with 

overweight/obesity, with literate individuals showing higher 

odds, possibly reflecting occupational sedentary behavior 
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and lifestyle transitions associated with higher 

socioeconomic status [21]. 

 

Monthly income demonstrated a significant association 

with overweight and obesity, indicating that individuals with 

higher income may have increased access to energy-dense 

foods, sedentary occupations, and screen-based leisure 

activities. Similar findings have been reported in studies 

conducted in Pakistan and other developing countries, 

where economic growth is accompanied by nutritional 

transition and lifestyle changes [19,21]. 

 

A positive family history of overweight or obesity emerged 

as an important non-modifiable determinant, highlighting 

the role of genetic susceptibility and shared household 

behaviors. This observation aligns with earlier evidence 

demonstrating familial aggregation of obesity due to 

genetic, behavioral, and environmental influences [4,11,24]. 

Additionally, the presence of chronic diseases showed a 

strong association with overweight/obesity, reinforcing the 

well-established link between excess body weight and non-

communicable disease burden [5,10,18]. 

 

Behavioral and lifestyle factors showed particularly strong 

associations with overweight and obesity. Tobacco smoking 

was significantly associated with increased odds of 

overweight/obesity in this population, which may reflect 

clustering of unhealthy behaviors such as poor diet and 

physical inactivity [19]. A sedentary lifestyle, lack of physical 

activity, and prolonged screen time were among the 

strongest predictors, consistent with evidence 

demonstrating reduced energy expenditure and increased 

caloric intake associated with sedentary behaviors [3,25]. 

 

Dietary patterns also played a critical role. Preference for 

high-caloric diets, frequent consumption of meat, and 

intake of soft and energy drinks were significantly 

associated with overweight and obesity, supporting 

findings from international studies that link energy-dense 

diets with excess weight gain [14,23]. Conversely, regular 

consumption of fruits and vegetables showed a protective 

association, consistent with studies highlighting the role of 

fiber-rich diets in weight regulation and metabolic health 

[12,16]. 

 

The findings of this study are consistent with existing 

literature from low-, middle-, and high-income countries 

and highlight the multifactorial nature of overweight and 

obesity. The results emphasize the need for integrated 

public health strategies targeting behavioral modification, 

dietary improvement, and promotion of physical activity 

within the local sociocultural context. 

Limitations 

Despite its strengths, this study has certain limitations. The 

case–control design limits the ability to establish causal 

relationships between risk factors and overweight/obesity. 

A prospective cohort design would provide stronger 

evidence of temporality. Additionally, the analysis relied 

primarily on odds ratios and chi-square tests, and 

multivariable logistic regression was not performed, which 

may have limited control for potential confounding factors. 

The study was conducted in only two districts (Swat and 

Peshawar), which may limit the generalizability of the 

findings to other regions of Pakistan. Furthermore, the use 

of non-probability convenience sampling may introduce 

selection bias. Some behavioral and dietary data were self-

reported, which could lead to recall bias or social desirability 

bias. 

 

Conclusion 
This study concludes that overweight and obesity among 

adults are strongly associated with advancing age, higher 

monthly income, positive family history of obesity, tobacco 

smoking, sedentary lifestyle, physical inactivity, high screen 

time, and preference for high-caloric diets and energy 

drinks. In contrast, regular physical activity and higher 

intake of fruits and vegetables demonstrated protective 

effects against overweight and obesity. These findings 

underscore the urgent need for comprehensive, evidence-

based public health interventions focusing on lifestyle 

modification, dietary improvement, and behavioral change 

to reduce the growing burden of overweight and obesity 

among adults. Community-based awareness programs, 

policy-driven nutritional interventions, and promotion of 

physical activity are essential to mitigate obesity-related 

health risks in the adult population. 
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