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Abstract---Background: Abdominal obesity in comparison to overall 

obesity is more important in prediction of type II DM.  All such 
individuals who are more susceptible to such diseases either due to 

genetic background as their life style, are needed to detect at early   

point in their life so that necessary measures can be taken for their 

prevention. Methods: A community based study has been done in 

middle aged men to collect data for risk assessment of type II DM. For 

identification of high risk categories various analysis like, calculation 
of position and negative predictive values, and corresponding 95% cl 

for eleven different cut off points, with interval of 1cm (92-102cm) has 

been done for evaluation of waist circumference. Result: In study 

group of middle age men, those having waist – circumference > 94cm, 

are more prone to type II DM. Conclusion: Waist circumference is an 
important parameter for assessment of type II DM. It should be used 

as a reliable method amongst middle aged men to identify those 

having high risk of type II DM So that all important prevention should 

be taken and necessary intervention should be done at earliest. 

 

Keywords---cross-sectional study, diabetes mellitus, middle aged 
men, type II DM, waist circumference. 

 

 

Introduction  

 
We all know that now-a- days obesity is very common problem among the 

population, especially kids and youngster, for which unhealthy food habits and 

sedentary life style are mainly responsible. Obesity alone is one of the majors risk 

factor in causing type II DM (1). Amongst which abdominal obesity is more 

important that over all obesity (also known as body mass index or BMI) (2-4). So, 

it is very important to detect such individuals who are at high risk so that all the 
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necessary step required for prevention of disease either in the form of behaviors 

modification or life style change should be taken as easiest as possible. For future 

risk assessment of type II DM. various community based studies, screening 

method, test and investigations can be done (5-6).  But in primary health care set 

up, it is often very difficult to perform such time consuming studies or to perform 
investigation over some patients who do not want themselves to be the sample 

population for public health studies. In such condition, a single parameter i.e , to 

assess abdominal obesity by measuring waist circumference is an easy method to 

perform and is time saving too (7). Since, the results are population specific, this 

whole study focuses mainly on the assessment of the predictive value of single 

waist circumference measurement and this predictive value itself is an important 
indicator of risk of type II DM (8,9).  

 

Material and Method 

 

In 2019, a cross sectional study was done in RKDR Medical College, Bhopal in 
which 300 patients having diabetes diagnosed in the diabetic clinic of the medical 

college were participated. 

 Inclusion criteria :  The participants who were qualified to participate in the 
stud should have: - age>30years 

 At least one year duration of having DM  

 Must have clinical determined type II DM on the based of who criteria. 

 Exclusion Criteria:  Participants excluded from the study are those having  

 Age <30 years 

 Pregnant ladies 

 Lactating mothers  

 Patient on long term steroid therapy 

 Patient with any chronic disease  

 Patient with H/ diseases like Myocardial infarction, hearts failure,  

 Type I DM, hypothyroidism, acromegaly, hypogonadism, etc. 

 On active drug treatment for obesity  

 Anthropometric Parameters – WC is taken as standard parameter for this 
study. For WC, measurement was taken midway between the inferior angle 

of rubs and the supra-illiac crest. For measurement, a non-stretchable fiber 

glass measuring tape was used and measurements were measured to the 

nearest 1cm. In accordance to WHO expert consultation report on WC and 

waist to hip ratio. Participant should study up right with both arms in 
relaxed position at the side, both feet evenly spaced and weight of the body 

evenly distributed for determination of abdominal obesity, wc > 102cm in 

men and > 88cm in women was considered in accordance to WHO cut off 

point and risk of metabolic complications for WC.  

 Clinical Parameters - From health record files of each diabetic patient mlues 
of fasting plasma glucose, was taken. Patent with FPG > 6.1 is impaired 
fasting glycemia (Ifg). If FPG>7mmoi /it it is considered as hyperglycemia. 

Uncontrolled diabetes was denoted by both   IFG and hyperglycemia from 

each patient sociodemographic date such as age, gender and duration of 

diabetes were al so taken.  
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Result 

 

During the study the value of means wc was 94.99cm and the value was 

significantly higher in women as compared to men. The abdominal obesity 
prevalence percentage was 76.47% which was significantly higher in women as 

compared to men. Participants having uncontrolled DM constitutes 77.65% of 

both men and women in the study. Among all those uncontrolled DM 

participants, those having impaired fasting glycemia were 30.30% (n=20 ) and 

those having hyperglycemia were 60.70% (n=46). In this study, the mean age of 

women (56.23 ± 12.30) was higher than men (51.83 ± 11.75) significantly 
(P=0.007).Among the participants, the mean duration of DM was found to be 5.25 

± 5 years and this value was higher in men as compared to women. 

 

According to the data in table 2, WHR, WC, gender and age shows a significant 

with WHR (r=0.54, P<0.01), age (r=0.51, P<0.01) and gender (r=0.35, P<0.01). As 
in the table 3, the relative contribution of the predictor variables of WC was 

shown by multiple linear regression models. In step 1, gender was a significant 

predictor of WC as explained by 13% of variance in WC. In step 2, WHR (b=0.44, 

P<0.01), age (b=0.41, P<0.01) and FPGL (b=0.13, P<0.01) were significant 

predictor of WC and gender was not a significant predictor. As explained by this 

model the variance in prediction of WC was 48%. 
 

Table 1 

Anthropometric and clinical measurements of the study population stratified by 

gender 

IFG: impaired fasting glycaemia. 

 
 

 

 

 

Variable Total (𝑛 = 85) Men (𝑛 = 21) Women (𝑛 = 64) 
𝑃 value 

 

WC (cm) 94.99 ± 14.66 84.16 ± 12.83 98.99 ± 13.89 <0.001 
Abdominal obesity     

Yes 65 (76.47%) 18 (28.57%) 59 (92.19%) <0.001 

No 20(23.53%) 15 (71.43%) 5 (7.81%)  

WHR 0.93 ± 0.19 0.69 ± 0.05 1.05 ± 0.16 <0.001 

Age (years) 55.19 ± 11.13 51.83±11.75 56.23 ± 12.30 0.007 
≤40years 9 (10.59%) 4 (19.05%) 6 (9.38%) 0.076 

>40years 76 (89.41%) 17 (80.95%) 58 (90.62%)  

FPG (Mean ± SD) 6.89 ± 2.71 7.89 ± 2.52 6.9 ± 1.99 0.552 

Uncontrolled diabetes (%) 66 (77.65%) 16 (76.19%) 50 (78.12%) 0.489 

IFG (%) 20 (30.30%) 6 (37.5%) 14 (28%) 0.299 

Hyperglycaemia(%) 46 (60.70%) 10 (46.6%) 36 (72%)  

Duration (years) 5.22 ± 4.98 6.28 ± 4.5 4.25 ± 4.01 
0.028 

 

≤5 years 56 (65.88%) 12 (57.14%) 44 (68.75%) ≤5 years 

>5 years 29 (34.22%) 9 (42.86%) 20 (31.25%) >5 years 
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Table 2 

Pearson correlation coefficient of the study parameters (n= 85) 

 

Variable WHR WC AG  FPG DD 

Gender (GE) 0.62∗∗ 0.35∗∗ 0.14** -0.01 -0.16** 

WHR (WHR)  0.54** 0.20** 0.1 0.06 

WC (WC)   0.51** 0.05 -0.01 

Age (AG)    -0.32** 0.01 

FPG (FPG)     -0.01 

**Correlation is significant at the 0.01 level (2-tailed). WHR: waist-to-hip ratio; 

WC: waist circumference; AG: Age; FPG: fasting plasma glucose; and DD: 

diabetes duration.  
 

Table 3 

Multiple linear regression predicting waist circumference (n = 85) 

 

Variable B (SE) β 95% CI 

Setp 1 

( constant) 

   

85.16(1.73)  81.74–87.60 

Female gender 13.04(1.89) 0.37∗∗ 11.13–16.85 

Setp 2 

( constant) 

   

 
26.55(8.84) 

 
 
17.88–53.13 

Male versus 

gender 
1.96 (1.99) 0.04 −2.04–5.67 

WHR 32.69(4.44) 0.44∗∗ 26.25–42.94 

Duration −0.021(0.13) −0.01 −0.28–0.24 

Age ( Vears) 0.51 (0.05) 0.41∗∗ 0.39–0.63 

FPG (m/mol) 0.74 (0.25) 0.13∗ 0.26–1.13 

*2 for Step 1 = 0.14, Step 2 = 0.48 (𝑃 < 0.001). ∗∗𝑃 < 0.001, ∗𝑃 < 0.05. WHR: 

waist-to-hip ratio; WC: waist circumference; AG: age; FPG: fasting plasma 
glucose; and DD: diabetes duration. 

 

Discussion 

 

In this cross sectional study done amongst the patients having type II DM in a 

outpatient clinic in RDF, a ligh prevalence of central obesity is shown. Gender, 
age. FPG, WHC and WC are significantly contribute in increasing waist 

circumference. Evidence showed 76% prevalence of abdominal obesity which is 

ligher than the prevalence of central obesity that is reported as 31.2% among the 

healthy population of civil servants in Tamale, Ghana (18). However, these 

findings concus with the prevalence of central obesity that is 75%in a hospital 
based study of diabetes patients in Kumasi Ghana (9) and also among southesn 

India’s diabetes patient where the prevalence is 68.1% since central obesity is 

shown as significant risk factor for type II DM (10).  All these study results are not 

very surprising (11,12). The risk of developing abdominal obesity was significantly 

higher amongst female which was confirmed by correlation and multiple 

regression models WHR and WC was strongly predicted by female gender the 
association b/w female gender and obesity among diabetes was conformed by 
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several studies (13-16).  A cross sectional study among healthy populations was 

also in agreement of such relationship (17,18-20). 

 

Amongst the factor that influence WC, WHR, age, and FPG comes out as 
independent positive predictors of WC according to our correlation and multiple 

linear regression models. According to several studies, age is a strong predictor of 

WC as a positive relationship was found between the two (ß= 0.48, 95% ά=0.40 – 

0.64, p<0.01) (9, 21-23). A significantly positive prediction is shown between WC 

and blood glucose in a cross sectional study done amongst the sample of 5882 

adults from US 1999 – 2004 National Health and National Examination 
Survey(24). Person with diabetes have two times more chances of having elevated 

WC (OR 2.3; 95% CI 1.2-4.6%) and WHR (OR 2.1; 95% 1.1-3.95%) as found in a 

population based survey of prevalence of diabetes and its correlation in a urban 

slum in a community in Nairobi, Kenya, Ayah et al(25). The most clinically 

relevant type of body fat is Intra-abdominal adipose tissue and its increase shows 
strong association with metabolic complications such as type II DM and 

hyperinsulinemia (26-28). This shows that increased WC have negative influence 

on blood glucose level. So, one should emphasis more on regular measurement 

and monitoring of central and abdominal obesity by simple and inexpensive 

methods for diabetes management to maintain blood glucose level (29). All these 

finding were taken from studies done under following limitations. No causality 
was established in this cross sectional study design. Data taken in study such as 

FPG was obtained from personal health records of diabetes patients. For 

minimining error all the necessary case was taken but misreposting might have 

accused since, Womens were significantly higher than men in the study, the 

sample size was not well distributed in terms of gender and this affects the 
representatiieness of sample.  

 

Conclusion 

 

According to above study we conclude that in identifying those middle age group 

men having high risk of diabetes mellitus, a waist circumference greater than 94 
was most predictive. 
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