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ABSTRACT: 
Background: Diabetes, and its complications, have become an epidemic that has become an important and challenging 

health problem. The present study was conducted to evaluate ankle brachial index (ABI) in peripheral vascular disease 

(PVD) in type 2 diabetes mellitus patients. Materials & Methods: 68 type II diabetes patients with peripheral vascular 

disease of both genders were included. Ankle brachial index (ABI) was calculated for each leg.  Results: Out of 68 patients, 

males were 40 and females were 28. The mean ABI <0.5 was seen in 20, 0.5- 0.9 in 16 and 0.9- 1.3 in 32 patients. The 

difference was significant (P< 0.05). Conclusion: Most of the patients had ABI between 0.9-1.3 in DM patients with PVD. 
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INTRODUCTION 

Diabetes, and its complications, have become an 

epidemic that has become an important and 

challenging health problem. By 2025, India will have 

the highest number of diabetes patients (57 million) 

out of the world total (300 million).
1
 One of the 

complications of uncontrolled diabetes mellitus is 

peripheral vascular disease (PVD). It is also one of the 

main causes of amputation of lower limb3 that occurs 

12 times more often in diabetics than those without 

it.
2
 PVD is also a risk factor of foot infection. Both 

PVD and infections are among the major contributors 

of leg amputations, if a diabetic foot ulcer is present.
3 

Despite the fact that risk factors related to PAD in 

patients with DM are still not well established, it is 

well known that the ankle-brachial index (ABI) is the 

procedure of choice for the diagnosis of this 

pathology, since it is non-invasive, low cost, easy to 

perform and precedes PAD symptoms.
4
 The American 

College of Cardiology/ American Heart Association 

(AHA) has recommended screening asymptomatic 

patients with diabetes older than 50 years or who are 

younger than 50 years with additional risk factors for 

cardiovascular disease for PAD.
5
 Incongruously, 

American Diabetes Association (ADA) 

recommended, in 2018, that ABI test should only be 

performed in type 2 diabetes mellitus (T2DM) 

patients with symptoms or signs of PAD.
6
 ABI is a 

reproducible and reasonably accurate, non- invasive 

measure for the detection of PVD and the 

determination of disease severity.
7
 The present study 

was conducted to evaluate ankle brachial index (ABI) 

in peripheral vascular disease (PVD) in type 2 

diabetes mellitus patients. 

 

MATERIALS & METHODS 

The present study comprised of 68 type II diabetes 

patients with peripheral vascular disease of both 

genders. All were informed regarding the study and 

their written consent was obtained. 

Data such as name, age, gender etc. was recorded. A 

detailed history and thorough general physical 

examinations were performed. Height, weight, BMI 

and ABI were recorded. Biochemical examination 

comprised of CBC, fasting and post-prandial blood 

glucose estimation, urine examination, glycosylated 

haemoglobin, fasting lipid profile, blood urea and 

serum creatinine estimation, liver function tests were 

also done. Colour doppler ultrasound (CDU), 

ophthalmic examination, ECG, CT scan for 

cerebrovascular profile and coronary angiography for 

cardiovascular profile, sphygmomanometric 
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measurement of ankle and brachial artery pressure, 

doppler examination to auscultate and record blood 

flow from dorsalis pedis and posterior tibial and 

brachial arteries and Treadmill testing to assess 

functional limitations objectively (decline of ABI 

immediately after exercise provides further support of 

diagnosis of PVD) was done. Ankle brachial index 

(ABI) was calculated for each leg. Results thus 

obtained were subjected to statistical analysis P value 

less than 0.05 was considered significant. 

 

RESULTS 

Table I Distribution of patients 

Total- 68 

Gender Males Females 

Number 40 28 

Table I shows that out of 68 patients, males were 40 and females were 28. 

 

Table II ABI in patients with PVD 

ABI Number P value 

<0.5 20 0.05 

0.5-0.9 16 

0.9-1.3 32 

Table II, graph I shows that mean ABI <0.5 was seen in 20, 0.5- 0.9 in 16 and 0.9- 1.3 in 32 patients. The 

difference was significant (P< 0.05). 

 

Graph I ABI in patients with PVD 

 
 

DISCUSSION 

Atherosclerotic cardiovascular diseases are the main 

cause of mortality in individuals with diabetes 

mellitus (DM) and are responsible for most of the 

public health costs related to this disease.
8.9

 In 

addition, peripheral arterial disease (PAD) in patients 

with DM is an important risk factor for lower limb 

amputation, being associated with other vascular 

events (stroke and myocardial infarction) and 

increasing the probability of cardiovascular diseases 

up to one-third in patients with diabetes at a more 

advanced stage.
10

 Diagnosis of PVD among diabetic 

patients has its limitation due to diminished clinical 

manifestations of the disease and diagnostic 

methods.
11

 A high level of specificity (83.3 - 99.0%) 

and accuracy (72.1 - 89.2%) of the method in 

detecting ≥ 50% stenosis has been reported for an 

ankle brachial index (ABI) ≤ 0.90.
12

 The present study 

was conducted to evaluate ankle brachial index (ABI) 

in peripheral vascular disease (PVD) in type 2 

diabetes mellitus patients. 

In present study, we found that out of 68 patients, 

males were 40 and females were 28. Singh et al
13

 

correlated ankle brachial index (ABI) with peripheral 

vascular disease (PVD) in type 2 diabetes mellitus in 

100 patients in the age group of 30 to 80 years. The 

mean age was 60.04 ± 5.03 years, mean body mass 

index was 27.10 ± 2.67 kg/m2 and mean duration of 

diabetes was 7.75 ± 1.50 years. Among the 68 

diagnosed cases of PVD on CDU, 70.6% cases were 

detected to have PVD by the ABI method (true 

positive) whereas 20 (29.4%) cases remained 

undiagnosed when ABI alone was used for the 

diagnosis (false negative). Conversely, among 51 
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diagnosed cases of PVD by ABI method 5.9% cases 

were found to be normal on CDU (false positive). The 

ABI method was found to have specificity of 88.5% 

but the sensitivity was only 70.6%. 

We found that mean ABI <0.5 was seen in 20, 0.5- 

0.9 in 16 and 0.9- 1.3 in 32 patients. Felicio et al
14

 in 

their study a total of 711 subjects were divided into 

groups: group 1, 600 type 2 diabetes mellitus patients, 

symptomatic or not for peripheral arterial disease; 

group 2, 61 type 2 diabetes mellitus patients newly 

diagnosed and drug naïve; and group 3, 50 subjects 

without diabetes. Ankle-brachial index, medical 

records and physical examination were performed in 

all patients, accessing cardiovascular risk factors. 

Analysing group 1 asymptomatic patient to peripheral 

arterial disease, we found abnormal ankle-brachial 

index in 49% (77/156) ⩾50years and 42% (16/38) 

<50years (p=not significant). Considering drug-naïve 

patients, a peripheral arterial disease prevalence of 

39% (24/61) was found; among these, 48% (13/27) 

were <50years and 32% (11/34) were ⩾50years 

(p=not significant). A forward stepwise regression 

model was developed, with type 2 diabetes mellitus 

duration (r2=0.12) and sedentary lifestyle (r2=0.14) 

found as independent variable predictors of severity of 

peripheral arterial disease, related to ankle-brachial 

index. 

Joosten et al
15

 analysed the association between 

smoking, hypertension, hypercholesterolaemia and 

T2DM as PAD predictors in men, have concluded that 

patients who did not present one or more of these risk 

factors had 77% lower risk of developing this disease. 

Weragoda et al
16

 pointed not only DM, hypertension, 

dyslipidaemia and smoking as principal risk factors 

for PAD but also its lack of awareness, which leads to 

delayed diagnosis, low compliance and unfavourable 

outcomes. Therefore, measuring ABI as early as 

possible in all T2DM patients becomes more 

imperative.  

 

CONCLUSION 

Authors found that most of the patients had ABI 

between 0.9-1.3 in DM patients with PVD. 
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