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Obesity (de�ned by body mass index BMI) is affecting all 

countries across the globe and becoming an epidemic. It is 

affecting 30% of the united stated population alone and 

almost similar results for most countries [1]. Obesity is a 

major factor contributing to metabolic disorders, diabetes 

and cardiovascular diseases. In Pakistan, Cardiovascular 

diseases is one of the major NCD's with highest mortalities, 

which is closely related to obesity and diabetes [2]. 

National diabetes survey conducted in Pakistan in 2017 was 

largest survey to see diabetes and prediabetes prevalence 

utilizing oral glucose tolerance test found higher 

prevalence of impaired glucose tolerance/prediabetes in 
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Pakistan. Prevalence of pre-diabetes was 14.4%, more in 

urban areas (15.5%) than rural areas (13.9%). The 

prevalence of  obesity using Asian cut-offs was 

exponentially high with overweight, 76.2% and obesity in 

62.1% respectively [3]. Along with other factors, obesity 

was found a strong risk factor for diabetes and prediabetes. 

A study conducted in Pakistan and India also showed high 

prevalence of obesity in school going children in Pakistan 

as well [4]. Another large study conducted in same year 

using HbA1c as cutoff showed 16.98% prevalence of 

diabetes. Prediabetes was present 10.91% of subjects. The 

odds of having diabetes while having obesity was 1.54 
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I N T R O D U C T I O N

Obesity is affecting all countries across the globe and becoming an epidemic. It is a major factor 

contributing to metabolic disorders, diabetes and cardiovascular diseases (CVD). In Pakistan, 

CVD has highest mortalities which is closely related to obesity and diabetes. Objective: To 

determine the frequency of impaired glucose tolerance (IGT) in local adult obese population. A 

cross sectional, descriptive study was designed department of Medicine, Hayatabad Medical 

Complex, Peshawar. Methods: A total of 136 patients with BMI of more than 25kg/m2 in Medical 

OPD with age between 18-60 years were included. Weight and height were measured for obesity 

and BMI calculation. All patients were subjected to 75gm oral glucose tolerance test after 08 

hours overnight fast. Venous blood was withdrawn before and after the oral glucose solution and 

IGT were considered positive if the blood glucose level is between 140- 199mg/dl at 2-hour post 

oral glucose solution. Results: 136 patients were analyzed in which 42(31%) patients were having 

age between 18-40 years, 94(69%) patients were having age between 41-60 years. Mean age was 

53 years with SD ± 10.44. Forty-nine (36%) patients were male and 87(64%) patients were female. 

Moreover 24(20%) patients had IGT while 112(80%) patients had normal glucose tolerance. 

Conclusion: Impaired glucose tolerance was found in 20% of adult obese population. The 

exponential rise from obesity 1 patients having 8% and obesity 3 patients having 57% IGT shows 

signi�cantly increased risk. 
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were included in the study. Those already having diabetes 

mellitus, liver or renal failure, on medications likes 

salicylates, anticonvulsants and oral contraceptives were 

excluded from the study. After approvals from intuitional 

research board, the study was conducted. All the obese 

subjects ful�lling the inclusion criteria were enrolled in the 

study. The motive was thoroughly explained to the patient 

and an informed consent was taken. Complete history 

taken and clinical examination was offered to all patients to 

exclude confounders. Weight and height were measured 

for the con�rmation of obesity. All the patients were 

advised to re visit the hospital after an 8 hour overnight 

fast. All patients were subjected to 75gm oral glucose 

solution. Venous blood was withdrawn before and after the 

oral glucose solution and IGT was considered positive if the 

blood glucose level was between 140-199mg/dl at 2 hour 

post oral glucose solution. Data were saved and then 

analyzed using SPSS version 23.0. Mean ± SD were 

calculated for age, weight, height, BMI, blood glucose level 

before and 2 hours after test (quantitative variables). 

Frequencies and percentages were calculated for gender, 

education level, occupation, residence, family history of 

DM, IGT (categorical variables). IGT was strati�ed among 

age, gender, education level, occupation, residence, family 

history of DM to see the effect modi�cations by applying chi 

square test and keeping p-value of < 0.05 as signi�cant. 

Results were presented in tables and graphs.

IGT in Local Adult Obese Population 

M E T H O D S

signifying the importance of dysglycemia in obesity [5]. 

The concept of modi�able and non-modi�able risk factors 

modi�able risk factors common in all cardiovascular 

diseases include diabetes mellitus, hypertension, 

dyslipidemia, over weight/obesity. This is further 

augmented by smoking, alcohol, dietary issues and lack of 

physical activity [6]. For our population in Asia these 

factors effect outcomes at lesser BMI cutoffs than 

European populations [7]. This potentiate the issues as 

this part of the world is more prone to the adverse 

outcomes then.  So, WHO and international bodies are 

using cut off value of BMI for de�nition of overweight (23 to 

24.9 Kg/m2) and obesity greater than 25 Kg/m2 in Asian 

population and same goes for the waist circumference as 

well? WHO 2008 �gures for overweight and obesity are 35% 

and 12% respectively [7, 8]. Impaired glucose tolerance 

(IGT) is also considered pre-diabetes which signi�es its 

importance. It is de�ned as “two hours' glucose level of 140 

to 199 mg/dl (7.8-11 mmol/L) on the 75-gram oral glucose 

tolerance test. [9]. Impaired glucose levels are also called 

as prediabetes because its above normal but not reaching 

diagnostic limit established for diabetes. Impaired glucose 

tolerance or prediabetes is characterized by subtle 

increase in sugar levels and resistance to insulin and is a 

precursor of diabetes mellitus and a risk factor for coronary 

artery disease, stroke and peripheral vascular disease [10]. 

The progression from prediabetes to diabetes is set in, by 

altering the glucose processing and storage, worsening 

with time and leading to frank diabetes [11]. High incidence 

of impaired glucose tolerance in obese population has 

been reported, signifying the relation between obesity and 

insulin resistance, impaired glucose tolerance, pancreatic 

β-cells dysfunction and change in abdominal fat 

distribution [12]. The term diabesity refers to the same 

phenomenon where obesity increases chances of diabetes 

exponentially [13]. The present study was planned to 

ascertain the prevalence of IGT in obese adult people. After 

an extensive literature review, it was found that very little 

data exists about the IGT among adult obese population in 

our location. Moreover, the results of this study can be used 

as basis for other health care professionals to build on with 

furthermore extensive studies.

This cross-sectional study was conducted over 06 months 

period in Department of Medicine, Hayatabad Medical 

Complex, Peshawar.  Sample Size calculated was 136 using 

9.3% proportion of IGT among obese subjects 12 with 95% 

con�dence level and 5.4% margin of error using World 

Health Organization (WHO) sample size calculator. Non-

probability consecutive sampling technique was used for 

sample size calculation. Patients with BMI more than 

25kg/m2 of either gender with age between 18 to 60 years 

R E S U L T S

In the current study, age distribution among 136 patients 

was analyzed as 42(31%) patients were in age range 18-40 

years, 94(69%) patients were in age range 41-60 years with 

mean age of 53 years with SD ± 10.44. Out of total patients, 

49(36%) patients were male and 87(64%) patients were 

female. Mean age was 53 years with SD ± 10.44 (Table 1). 

Male

Female

Variables  n=136

Gender
49 (36%)

87 (74%)

18-40

41-60

Mean age in Years 53 ± 10.44

42 (31%)

94 (69%)

Obesity I BMI (30-40)

Obesity II (40.1-50)

Obesity III (>50)

Mean BMI 33 ± 3.94 kg/m

295 (70%)

27 (20%)

14 (10%)

Table 1: Characterizes of the sample

Education level among patients was analyzed as 39(29%) 

patients were educated while 97(71%) patients were 

uneducated. Status of occupation among patients was 

analyzed as 15(11%) patients were laborer, 44(32%) patients 

were o�ce worker, 53(39%) patients were housewife, 

24(18%) patients were businessmen. Status of family 

history of DM among patients was analyzed as 80(59%) 
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are involved in the explanation of discrepancy between 

Asians and Europeans risk of metabolic complications with 

similar BMI, Asian population having more fat content when 

compared to Europeans having same weight and body 

proportions [6]. They have earlier manifestations at lower 

BMI and that is the reason for lower cutoffs for this part of 

world by WHO and international obesity task force.  For 

Asians, de�nition of overweight is BMI range 23 to 24.9 

Kg/m2 and obesity when BMI is greater than 25 Kg/m 2.7 We 

used similar parameters in our study for the diagnosis of 

obesity. Impaired glucose tolerance/prediabetes was 

found in signi�cant numbers in our studied population. 

45(33%) patients had impaired glucose tolerance while 

91(67%) patients didn't meet impaired glucose tolerance 

criteria. Ghergherechi and Tabrizi conducted a study in 68 

obese children in which Impaired glucose tolerance and 

insulin resistance was present in 14.7% and 31.8%, 

respectively [15]. There was no case of overt diabetes 

mellitus. The higher prevalence in our study might be due to 

adult population in our study as compared to children. The 

prevalence increases with progressive years and origin of 

disease from childhood rather from pregnancy. Gestational 

diabetes in pregnancy not only increases macrosomia and 

birth complications chances at birth but long-term risk in 

borne children for obesity,  type 2 diabetes and 

cardiovascular diseases [16]. A study conducted by Ahmad 

et al., in Lahore had almost similar aims and outcomes 

where 2.5 % patients in obesity 1 had impaired glucose 

tolerance and in obesity 2, 10% patients had impaired 

glucose tolerance. in which a positive result of the patient 

was labeled as IGT [17]. The patients mean age was 46.3 ± 

13.4 years. Out of 20% patients with impaired glucose 

tolerance, 8% were in class 1 obesity, 30% were in class 2 

obesity and in class 3 obesity, IGT was present in 57 % of 

cases. This signi�es that the risk of having impaired 

glucose tolerance increases as obesity progresses further 

and the risk is exponential. There is also a belief that insulin 

resistance/ diabetes predisposes to obesity as well 

contrary to popular belief with some valid reasons 

mentioned in review by Melone and Hansen [18]. An 

observational study carried out by Saaristo et al., 

conducted similar study in Finnish population and 

investigated this association based on BMI as well as 

central obesity by measuring waist circumference [19]. 

Obesity was highly prevalent and impaired glucose 

tolerance was found in 42 % of male patients and 33% of 

female patients. The de�nition of impaired glucose 

tolerance included those with impaired fasting, random 

and even patients with diabetes previously unknown.  Our 

study showed that in 24 patients with impaired glucose 

tolerance, 10 out of 49 patients were male while 14 out 59 

patients were female. Generally, there is concept of less 
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D I S C U S S I O N

patients had positive family history of DM, while 56(41%) 

patients had Negative family history of DM.  Status of 

residence among patients was analyzed as 99(73%) 

patients were from rural areas while 37(27%) patients were 

from urban areas. Status of Body Mass Index among 136 

patients was analyzed. Mean BMI was 33 kg/m2 with SD ± 

3.94 and further classi�ed according to BMI classes (Table 

2). Frequency of impaired glucose tolerance among 136 

patients was analyzed as 24(20%) patients had impaired 

glucose tolerance while 112(80%) patients didn't have 

impaired glucose tolerance. p values for IGT with respect to 

age,  gender and family histor y for diabetes are 

0.96,0.93,0.84 respectively (Table 2).

Obesity is becoming an epidemic in the current world 

across all subcontinents and countries.  The increasing 

prevalence of obesity and concomitant rise in diabetes is 

interlinked and alarming issue for the world1. Obesity not 

only increases risk of prediabetes and diabetes but linked 

to many cardiovascular, musculoskeletal, gastrointestinal 

diseases, pulmonary, hematologic diseases and even some 

malignancies. In Pakistan, non-communicable diseases 

linked to high risk of mortality are closely related to obesity 

and dysglycemia [2].  Central obesity is more atherogenic 

and harbors cytokines and in�ammatory markers involved 

in chronic diseases manifestations [14]. Various factors 

Yes

No

Variables  n=136

24 (20%)

112 (80%)

Normal OGTT

Impaired OGTT

112 (80%)

24 (20%)

Normal OGTT

Impaired OGTT
87 (92%)

08 (08%)

Table 2: Impaired Glucose Tolerance IGT Comparison and 

Strati�cation

The presence of IGT in different groups of patients in 

accordance with BMI classi�cation are tabulated in table 3.

p-value

Presence of IGT

18-40

41-60

10 (42%)

14 (58%)

Presence of IGT in age groups n=24

0.96

Male

Female

10

 14

Presence of IGT in Gender n=24

0.93

Positive

Negative

11

13

Presence of IGT in family Hx for Diabetes Mellitus n=24

0.84

Presence of IGT in Obesity I (n=95)

Normal OGTT

Impaired OGTT
19 (70%)

08 (30%)

Presence of IGT in Obesity II (n=27)

Normal OGTT

Impaired OGTT
06(43%)

08 (57%)

Presence of IGT in Obesity III (n=14)

Table 3: Presence of Impaired Glucose tolerance in different 

classes of obesity
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C O N C L U S I O N S

Our study concludes that impaired glucose tolerance was 

20 % in local adult obese population. These are potential 

diabetic patients in next few years. This demands 

nationwide campaign and projects regarding awareness of 

obesity and ways and lifestyle changes to mitigate the risk 

of diabetes. 
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