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INTRODUCTION
According to the report of the International 

Diabetes Federation (IDF), in 2015, the total 

number of people diagnosed with diabetes in the 

world was over four hundred fifteen million1. It is 

predicted that by the year 2040, there will be six 

hundred forty million people living with diabetes. 

This is a serious problem, considering that we 

spend more than twelve percent of the world’s 

health-care dollars on the prevention and 

treatment of diabetes, but diabetes still kills 

approximately five million people each year1. In 

the United States, it is concerning that, between 
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ABSTRACT 
 

Background: Although obesity is recognized as one risk factor for the development of diabetes, studies examining the relationship 

between obesity and type 2 diabetes among Asia's rapidly growing population remains a relatively unexplored area of study. 

Therefore, this research determines the association of Class II obesity (BMI ≥35 kg/m2) with type 2 diabetes among adults who 

reside in Karachi, Pakistan. 

 

Methods: From October 2024 to February 2025, this case-control study was conducted at three tertiary care hospitals in Karachi, 

Pakistan. Convenience sampling was used to recruit the participants from outpatient endocrinology departments, with a total of 

233 participants. Data on demographics, health history, and lifestyle factors were obtained via questionnaire. Diabetes status was 

established from self-reports of a diabetes diagnosis or diabetes medications. The data was analyzed using SPSS statistics and 

descriptive statistics. The association between the two groups was estimated using odds ratios and relative risk. 

 

Results: The study sample comprised 48.5% males and 51.5% females, respectively, with males diagnosed with DM being 50.4%, 

and females 37.7%. However, 28.3% participants suffered from both diabetes and obesity. The odds ratio for diabetes for Class II 

Obese patients in comparison to all other patients was 2.995, and the relative risk of Class II Obese patients developing diabetes 

was 1.870 (p < 0.05).  

 

Conclusion: Class II obesity substantially increases the incidence of diabetes in this population in Pakistan. Health promotion 

programs are required to support healthy lifestyle changes along with appropriate medical treatment to decrease the impact of 

diabetic obesity on society. 
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1980 and 2014, the number of people living with 

diabetes increased from 3.8 to 6.8 per one-

thousand people, or almost double2.  

 

Pakistan has some of the greatest obstacles to 

controlling their epidemic of diabetes. The IDF 

estimates that about twelve percent of 

Pakistanis will have diabetes. There were 8.8 

million people with diabetes in Pakistan in 2000. 

The projected increase in diabetes cases in the 

Indian subcontinent from 1995 to 2025 is a 

staggering 195%, with predictions of having 14.5 

million diabetic patients in Pakistan by the year 

20253.  

 

Being overweight or obese can be considered 

an ongoing or permanent state of having too 

much body fat. This is now seen as an ever-

increasing problem worldwide - from developing 

countries to many other developed countries4. 

Obesity is associated with a greater likelihood of 

developing a wide range of health-related 

issues: such as Type 2 Diabetes Mellitus 

(T2DM), cardiovascular diseases; problems with 

the joints, as well as an increased risk of certain 

cancers2. People who are obese tend to have a 

diminished quality of life, with a shorter lifespan 

compared to those who do not suffer from 

obesity5. A research study evaluating the 

various diabetes-related complications showed 

the following ranges for the number of patients 

diagnosed with these complications: Cataracts, 

26-62%; Diabetic Retinopathy, 17-50%, 

Blindness, 3%; Kidney Issues, 17-28%, Cardiac 

Issues, 10-22.5%, Strokes, 6-12%, Peripheral 

Neuropathy, 19-42%, Foot Problems, 5-23%. 

Death rates from these complications range 

between 14%-40%6. 

 

According to studies, the rate of diabetic 

complications among those aged 65 and older is 

on the rise but not for eye complications7. 

Research indicates those affected by type 2 

diabetes can have the same risk of suffering 

from a heart attack after having a previous heart 

attack as individuals not affected by diabetes 

who have also suffered from a heart attack8,9. 

Diabetic patients are at least 17 times more 

likely to undergo an amputation because they do 

not get sufficient blood circulation to their feet 

and legs, and diabetic patients are at an 

increased risk of developing kidney disease, 

having vision loss, and developing heart 

disease8. However, while many people are 

aware of the correlation between being 

overweight and developing diabetes, the 

presence of obesity also creates further 

complications making it easier to develop 

diabetes. There is minimal research conducted 

on the risk of developing diabetes among 

individuals with obesity specifically in Pakistan. 

As such, it is imperative that studies are 

executed in Pakistan to determine which 

individuals are at a higher risk of developing 

diabetes, provide information and materials to 

increase public awareness about obesity as a 

leading risk factor for diabetes, supply 

scientifically sound information for treatment 

protocols and develop prevention programs. 

 

METHODOLOGY 

 
Research Design and Setting 

A case-control study was performed at three 

tertiary hospitals in Karachi, Pakistan. All data 

were collected between October 2024 and 

February 2025. EPI software was used to 

determine the appropriate sample size for this 

study. The sample consisted of 233 subjects, 

classified as either "cases" or "controls". If the 

subject was "case," then they would have a 

history of having type 2 diabetes (as reported by 

themselves or through diabetes medications) 

and if they were "control," they would be without 

Type 2 diabetes. There were 101 cases and 132 

controls. 

 

Participant Recruitment and Demographics 

To recruit subjects for this study, the researchers 

utilized convenience sampling and contacted 

potential subjects through the outpatient 

endocrinology clinic. They chose clinic events 

that occurred during peak clinic hours to obtain 

the maximum number of subjects possible.  

 

Ethical Considerations 

To ensure ethical standards are adhered to, the 

researchers explained the objectives and 

methodology of the study in detail to all 

participants, including the potential benefits and 

the risks involved with their participation. Before 

participating in the study, all participants signed 

a written informed consent form indicating their 

agreement to be involved in the study, as well as 
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that their identities would remain confidential. 

Participants were able to withdraw from the 

study at any point, without repercussions. 

 

Data Collection Procedure 

Data for this research were collected from 

participants through a standard questionnaire, 

which included demographic information, 

medical history, and lifestyle factors. All 

questions were defined by using a descriptive 

explanation, and participants were instructed to 

indicate if they answered "yes," "no," or "I don't 

know" to the question, should they not know the 

answer. In addition, if participant(s) needed 

further clarification, they were provided that 

clarification. Participant's body weight and 

height were measured with calibrated 

measuring devices. The participant stood with 

bare feet, and body mass index (BMI) was 

calculated using the following formula:  

 

BMI = Weight kg x Height (m²) 

 

Data Analysis Procedure 

The data were analyzed using SPSS (Statistical 

Package for the Social Sciences). Descriptive 

statistics were used to identify demographic 

characteristics of the participant and to calculate 

odds ratios and relative risks to examine the 

relationship between Class II obesity and Type 

II diabetes. 

 

RESULTS 

 
This cross-sectional study comprised a sample 

size of 233 subjects, 113 of whom were male 

(48.5%), and 120 were female (51.5%). 

Demographic information included data for age, 

obesity classification, method of diagnosing 

diabetes, and whether or not a participant was 

actively using diabetes medications. The details 

are shown in Table-1.  

 

The analysis indicates that in Karachi, male 

participants appear to be more likely than female 

participants to be diagnosed with diabetes 

and/or use diabetes medication based on the 

Preliminary analysis of participant report data for 

the present study. Out of a total of 113 male 

participants, 57 (50.4%) reported being 

diagnosed with diabetes or currently taking 

medication for diabetes, while the remaining 120 

females represented 44 (37.7%). These results 

are further outlined in Table 2. 

 

 

Table 2. Diabetes Prevalence Among Male and 
Female Participants 

Gender 
Diabetes 
Present 

Diabetes 
Absent 

Total 

Male 57 (50.4%) 56 (49.6%) 113 

Female 44 (37.7%) 76 (63.3%) 120 

Total 101 (43.3%) 132 (56.7%) 233 

 

 

Association between Obesity and 

Diabetes  
The analysis of the association between obesity 

and diabetes development shows a substantial 

link between these two diseases. The odds ratio 

calculated for all individuals having either Type 

II diabetes or Type II obesity together indicates 

that type II obese patients have an odds ratio of 

Table 1. Demographic Characteristics 

Characteristic Category n % 

Age (years) 

<30 45 19.3% 

30–44 78 33.5% 

45–59 65 27.9% 

≥60 45 19.3% 

Obesity 

Classification 

(BMI) 

Class II Obesity 

(≥35 kg/m²) 
117 50.2% 

Non-Class II 

Obesity (<35 

kg/m²) 

116 49.8% 

Diabetes 

Diagnosis 

Yes (self-

reported or 

medication) 

101 43.3% 

No 132 56.7% 

Diabetes 

Medication Use 

Yes 101 43.3% 

No 132 56.7% 
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approximately 2.995 times more likely to 

develop Type II diabetes than a patient who 

does not have obesity. In addition to this, by 

calculating the relative risk for obese patients 

compared to non-obese patients, it was found 

that obese patients have a relative risk of 1.870 

times higher than non-obese patients to develop 

Type II diabetes. Thus, the conclusion drawn 

from this data is statistically significant 

(p<0.005). The total number of participants 

included in this analysis was 233 people; this 

data showed that there were three major groups 

of participants in the study.  

 

 

 

 

Discussion 
Out of 28.32% of participants in the study, 

diabetes was the most prevalent and serious 

health condition. The diabetes an incidence was 

significantly higher in male than female 

participants. Male participants had a diabetes 

incidence of 50.4%, whereas female participants 

had a diabetes incidence of 37.7%. Male and 

female participants also showed a strong 

correlation between risk factors for diabetes 

based on BMI. The BMI category of overweight 

(25-29.9 kg/m²) represented a lower risk level for 

both male and female participants compared to 

the BMI category of obesity (≥ 30 kg/m²). In male 

participants specifically, the increase in risk from  

There were 66 people (28.3%) who had both 

obesity and diabetes; 51 people (21.9%) had 

obesity and did not have diabetes; and 35 

people (15%) had diabetes but did not meet the 

criteria for obesity. The remaining 81 people 

(34.8%) had neither condition. The pattern of 

results suggests that people with obesity are 

almost twice as likely to develop Type II diabetes 

as people without obesity. 

 

Therefore, there is a significant amount of 

clinically based probability that developing 

diabetes with obesity is a result of their 

relationship. 

 

 

 

 

 

 

 

 

 

 

 
 

overweight to obesity was much greater than 

that from normal weight to overweight. These 

findings support other previous studies that have 

found that a person with a BMI > 30 kg/m² has a 

significantly higher risk for mortality10,11. 

 

Surprisingly, in a number of recent studies that 

examined the epidemiology of new cases of 

diabetes, the majority of new diabetes cases 

were found to have a BMI < 30 kg/m². This 

indicates that diabetes prevalence is increasing 

among individuals classified as non-obese and 

that diabetes is developing within a larger and 

more complex web of causative factors than 

previously believed12. The relationship between 

obesity and an increase in diabetes risk was 

examined in this study using a calculated 

relative risk of 1.870. (p=0.005). Based on this 

result, and previously published articles, it has 

been estimated that an average person with 

obesity has nearly seven times the risk of 

developing type II diabetes as a healthy weight 

Table 3. Diabetes Risk Assessment in Type-II Obesity 

Variables Diabetes Status  Relative Risk p-value Odds Ratio p-value 

 Positive (n) Negative (n)    

<0.05 Obesity Type-II Positive (n) 66 51 

1.870 <0.05 2.995 

Obesity Type-II Negative (n) 35 81 
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individual, and average overweight individual 

has approximately three times the risk13. 

 

Analyses conducted by the EPIC Potsdam 

research project have revealed that an increase 

of one unit of body mass index (BMI) from age 

25 through age 40 corresponds to a 25% 

increase in the chances of developing type II 

diabetes. This study also found that the 

relationship between these two variables is 

strongest during this time frame, as opposed to 

a similar analysis from ages 40 to 55, which 

shows no significant association. This indicates 

that weight management occurs during 

important periods of life14. 

 

As evidenced by the findings of this study, 

significant changes in lifestyle are required to 

decrease the incidence of diabetes among 

individuals with obesity. Current best practice 

guidelines for evidence-based strategies to 

reduce the incidence of type II diabetes include 

recommendations for changing dietary habits, 

increasing physical activity levels, and creating 

a behavioral social support system. Additionally, 

some individuals may be considered for 

medications and/or medical supervision based 

on their specific situations15. 

 

There are various ways that people who are 

obese can prevent prediabetes from developing 

into diabetes. Diet, exercise, medications, and 

complementary therapies have all been 

identified as effective methods of preventing the 

progression of diabetes in people who are 

obese15. A large amount of evidence 

consistently demonstrates that losing a 

significant amount of weight significantly 

reduces the likelihood of developing diabetes16. 

Through a 20-year study involving 7,176 men in 

the UK, it was discovered that the diabetes 

incidence rate among obese men was nearly 11 

times higher than among men who were of a 

healthy weight( i.e., 11.4 vs. 1.6 diabetes cases 

per 1,000 people) (p<0.0001). Men who lost 

weight showed a lower relative risk of 

developing diabetes (0.62) than did men who 

maintained their weight (1.00) while men who 

gained 10% of their body weight demonstrated 

a higher relative risk (1.76) (p<0.0001) than did 

the men with stable weights17. Also, studies that 

were similar in nature to the one referenced 

above that studied individuals who had already 

been diagnosed with diabetes revealed that 

weight loss could reduce complications 

associated with diabetes18,19. Many randomized 

trials demonstrate that weight loss due to 

lifestyle changes that incorporate a balanced 

diet, increased physical activity, and sustained 

weight maintenance significantly lower the risk 

of developing type 2 diabetes and other 

comorbidities such as cardiovascular disease, 

when applied to a high-risk population18-20. 

Therefore, while it is well established that there 

is a large association between obesity and 

developing type 2 diabetes, losing excess 

weight represents a significant opportunity for 

people who are obese to improve health status 

and decrease their burden of illness. 

 

CONCLUSION 
This findings from this study showed that Class 

II obesity increases the risk of developing Type 

2 Diabetes significantly for the individuals living 

in Karachi, Pakistan. The odds ratio of 2.995 and 

relative risk of 1.870 for the individuals identified 

as obese represents meaningful and clinically 

relevant increases in the likelihood of developing 

type 2 diabetes therefore warranting immediate 

action for the public health system. The results 

of this study suggest an urgent need for obesity 

prevention programs on a population-wide 

basis, high-risk groups to be better screened for 

diabetes, and the development of culturally 

competent interventions tailored to the unique 

situation in Pakistan. 

 

Future research should focus on long-term 

studies to determine the actual cause-and-effect 

of the relationship identified above, the overall 

effectiveness of the various interventions tested 

across different populations in Pakistan, as well 

as the identification of those modifiable risks to 

potentially be used for targeted prevention. The 

study of genetic influences, environmental 

influences, and socioeconomic effects on 

obesity and diabetes in Pakistan will help to 

further educate those working in the area of 

Public Health as well as their policymakers. 
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