
Objective: To study the association of selected participants.
established anthropometric indices of obesity viz Results: WC was associated with hypertension, 
body mass index (BMI), Waist circumference diabetes and dyslipidemia in male and 
(WC) and waist-hip ratio (WHR) with diabetes, dyslipidemia in female. WHR showed association 
hypertension and dyslipidemia in population with dyslipidemia in female while BMI with 
residing at Sukkur, Pakistan. hypertension (male) and dyslipidemia (female).
Methodology: In this cross sectional descriptive Conclusion: Waist circumference as obesity 
study, participants were selected from out- index may have a more reliable association with of 
patients setting of Medicine at Ghulam cardiovascular disease risk factors viz. 
Mohammad Mahar Medical college teaching hypertension, diabetes and dyslipidemia among 
hospital, Sukkur through consecutive sampling general population compared with BMI and WHR. 
from July 2011 to June 2012. Structured (Rawal Med J 2013;38:100-103 ).
Questionnaire, anthropometric measurements Key Words: Abdominal obesity, anthropometry, 
and bio-chemical tests were administered to 369 body mass index, waist circumference.

INTRODUCTION obesity is doubtful, especially in light of emerging 
2

Obesity has emerged as a 'global epidemic'. It has evidence.  Recent studies show that abdominal fat 
affected both developed and developing nations distribution rather than generalized obesity is 
with same intensity, Pakistan being no exception. associated with increased risk of cardiovascular 

3,4
National Family Health Survey revealed that 14.8% disease.  There is lack of representative data 

1women and 12.1% men are obese in India.  In regarding the profile of native Sindhis with diabetes, 
addition to initiating the process of numerous co- hypertension and dyslipidemia and their association 
morbidities; obese people are more likely to develop with measures of general and abdominal obesity; 
hypertension, type 2 diabetes and dyslipidemia hence this study was conducted to identify this 
which together further compound their risk for heart association.
disease and stroke. Obesity is essentially an 
imbalance of body fat in terms of its quantity and METHODOLOGY
distribution. Numerous techniques are available to The study is a hospital-based cross sectional 
estimate body composition and fat distribution. descriptive study conducted in a tertiary care setting 
Multi-compartment models, such as underwater from the July 2011 to June 2012. Study population 
weighing, dilution techniques and dual-energy X- comprised of individuals aged 20 years and above 
ray absorptiometry (DEXA) are all reliable methods attending the out-patient department of Medicine at 
to obtain accurate measurement of total body fat. a teaching Hospital of Sukkur, Sindh, Pakistan. 
However, because of the inferior cost effectiveness Participants were chosen through consecutive 
of such modalities to time-honored anthropometric sampling. Critically ill patients presenting with 
techniques, these methods are not practical for medical emergencies like myocardial infarction, 
routine clinical use. Among anthropometric patients with known secondary cause of 
measurements, Body Mass Index (BMI) has been hypertension, hyperglycemia or dyslipidemia, 
extensively used in clinical practice to screen subjects with pregnancy and ascites were excluded 
obesity, yet the validity of this index as a measure of from the study. 
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After obtaining informed consent, a pretested 
structured questionnaire was administered and 

Table 2 shows the association of BMI, WC and 
WHR with  diabetes ,  hyper tens ion and 
dyslipidemia. The BMI>30 was significantly 
related only with hypertension (z=2.33; p=0.020) in 
males and dyslipidemia (z=3.32; p=0.001) in 
females, while no significant association could be 
derived with diabetes in both sexes.

RESULTS
Out of the 369 participants, 192 (52.03%) were 

information regarding socio-demographic status, males, age group 40-50 years contributed maximum 
past & family history of diabetes, hypertension & subjects (118; 31.98%) followed by age groups 30-
dyslipidemia, addiction, physical activity, diet was 40 years (Table 1). There was no significant male to 
collected. Physical activity was assessed by using female difference. A positive family history was 

5
standard WHO criteria.  The anthropometric detected in 10/62 hypertensives, 9/26 diabetics and 
measurements were taken as per WHO Technical 9/109 dyslipidemic subjects but the significant 

5report series on anthropometric measurement.  association was found only with diabetes (z=2.39; 
Body mass index (BMI) was calculated as weight p=0.17). On grouping the participants, as per the 

2 2 6(kg)/height  (m ).  Waist circumference (WC) was status of physical activity 86/112 (76.78%) 
measured waist-hip ratio (WHR) was calculated. sedentary workers were found to suffer from at least 
Central adiposity was defined as WC greater than 90 one of the studied disease contrast to 76/130 
cm for men & 80 cm for women. WHR above 0-95 (58.46%) moderate and 35/127 (27.55%) heavy 
for males and 0-8 in case of females was taken as workers. In this study, addiction to smoking 

7 
cut-off for central adiposity. Adhering to standard (39/109, z=2.33; p=0.020) was found to be 
guidelines, blood pressure measurement readings significantly associated with dyslipidemia out of the 
were taken participants were declared as three diseases.
hypertensive if their systolic blood pressure was 

Table 1. Diabetes, hypertension and dyslipidemia in above 140mm Hg or diastolic blood pressure above 
relation to age and sex distribution of the study group.90mm Hg or if they were taking antihypertensive 

8 therapy. Fasting plasma glucose level and lipid 
profile were measured. Subjects having fasting 
plasma glucose level above 125 mg/dl for 2 or more 

9readings were considered to have diabetes.
Total cholesterol was estimated with the ferric 

10
chloride method  and triglycerides by method 
described by Rosenberg and Gottfried.11 was used 
for the determination of triglyceride level. After 
precipitation of very low-density lipoprotein 
cholesterol and low-density lipoprotein cholesterol 
(LDL-c) from the serum by phosphotungstic acid 
and magnesium chloride, the supernatant was taken 
and HDL-c estimation performed by the method 
described for Total cholesterol. The value of LDL-c 
was calculated using Friedwald's equation. The 
presence of abnormal lipid levels being defined as 
Total cholesterol > 200mg/dL or LDL > 130mg/dL 
or HDL < 40mg/dL or TG > 200mg/dL or if they 

10
were under treatment for dyslipidemia.  Data was 
analyzed with Epi-info version 3.0.6. Descriptive 

2
statistics were calculated. Pearson's Chi-square (X ) 
test and Z test of proportions were used as tests of 
significance.
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Age Group  
( in Years)  

Diabetes 
(%) Present 

Hypertension 
(%) Present 

Dyslipidemia 
(%) Present 

20-30 
(n=41) 

2(7.69%) 
M=1, F=1 

2(3.22%) 
M=2, F=Nil 

4(3.67%) 
M=2, F=2 

30-40 
(n=94) 

6(23.1%) 
M=4, F=2 

10(16.1%) 
M=6, F=4 

18(16.5%) 
M=10, F=8 

40-50 
(n=118) 

7(26.9%) 
M=4, F=3 

18(29%) 
M=10, F=8 

37(34%) 
M=21, F=16 

50-60 
(n=71) 

6(23.1%) 
M=3, F=3 

18(29%) 
M=9, F=9 

27(24.8%) 
M=15, F=12 

>60 
(n=45) 

5(19.03%) 
M=3, F=2 

14(22.58%) 
M=8, F=6 

23(21.10%) 
M=14, F=9 

All ages 
(N=369, 
M=192, 
F=177) 

26 
M=15(57.7%) 
F=11(42.3%) 

62 
M=35(56.4%) 
F=27(43.6%) 

109 
M=61(56%) 
F=48(44%) 
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58/192 (30.20%) males and 60/177 (33.90%) hinders its validity in all ethnic groups.
females were defined as obese with reference to Our findings are consistent with several other 
WC. Obese male participants showed significant studies. In a comparative study of anthropometric 
association to all three disease namely- diabetes indices to predict mortality among adult, BMI was 

11(z=2.17; p=0.030), hypertension (z=2.03; p=0.04) reported as a poor predictor as compared to others.  
and dyslipidemia (z=2.15; p=0.031) while it was Other studies also declared the superseding of other 

12,13associated significantly with dyslipidemia (z=2.28; indices over BMI.  A study from China found 
p=0.023) in females, but no significant association BMI to be a better predictor of cardiovascular 
could be proved with hypertension and diabetes. disease and diabetes and further concluded that 
WHR >0.95 was detected in 36/192 (18.75%) males measurement of both WC and BMI may be better 

14and >0.80 in 53/177 (29.94%) females. This index predictor than BMI or WC alone.
was not found to be significantly associated with WHR was not associated significantly with any 
any of the three diseases under study in males. The disease under study in males but dyslipidemic 
increased waist-hip ratio in females was females showed significant association with it. In 
significantly associated with dyslipidemia (z=1.98; comparison, WC was found to be the only 
p=0.047) only. anthropometric index significantly associated with 

all three disorders in males and dyslipidemia in 
DISCUSSION females. With regards to evaluation of WC and 
The present study showed a significant association WHR as predictors of metabolic disturbances and 
of BMI with hypertension in males and the risk of cardiovascular diseases, results have been 
dyslipidemia in females but no association with inconsistent. Several studies are in favor of WC as a 
diabetes in both sexes. BMI is traditionally being stronger predictor for metabolic risk factors and 

15,16honored as benchmark to detect obesity, but there cardiovascular disease as compared to WHR.  On 
are several limitations of this index like inability to the other hand there are studies that found WHR to 

17-19distinguish body fat distribution (abdominal and be superior to WC.  These observations led to 
overall obesity), its cut-off points being derived further studies that investigated the separate 
from studies on population of Caucasian origin and contributions of waist and hip circumferences to 
recent evidence that even Asians with low BMI disease risk-metabolic disturbances, type 2 diabetes 

20-23 values are afflicted with diabetes and hypertension; and cardiovascular disease. The study was 
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Table 2.  Association of anthropometric  indices - Body Mass Index (BMI), Waist Circumference (WC) and Waist Hip 
Ratio (WHR) with diabetes, hypertension and dyslipidemia.
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