
© 2021 Journal of Family Medicine and Primary Care | Published by Wolters Kluwer - Medknow 154

Introduction

Peripheral arterial disease (PAD) is the external manifestation of  
atherosclerosis. It is characterized by progressive occlusion of  
arteries of  the lower limb and also serves as a marker of  thrombosis 
of  other vascular beds.[1] Diabetes mellitus and smoking are 
the two most common risk factors for atherosclerotic vascular 
disease. Other common factors like hypertension, advanced age 
and hyperlipidemia also play important roles in its pathogenesis.[1] 
According to estimates, around 27 million persons have symptoms 
of  PAD in Europe and America and 20% of  them have diabetes.[2] 
Amongst diabetics, PAD risk is increased in old age, prolonged 
diabetes and coexistent peripheral neuropathy.[1]

The prevalence of  PAD in diabetics is difficult to assess for 
several reasons. Many of  them are asymptomatic or do not 
feel it significant enough to report even if  having minor 
symptoms. Pain perception might have been lost due to 
diabetic neuropathy. There is no uniform screening modality 
being followed for presence of  PAD. To diagnose PAD by 
the lack of  peripheral pulses or symptoms of  intermittent 
claudication will have only a low degree of  sensitivity. Hence, 
a properly validated test like measurement of  ankle brachial 
index (ABI), which is also easily reproducible, will go a long 
way in estimating the correct prevalence of  PAD in diabetics. 
It is a simple yet non‑invasive test to measure quantitatively the 
patency of  lower limb arterial system. To date, measurement of  
ABI is considered to be one of  the most dependable tests for 
the diagnosis of  PAD.[2] None of  the clinical criteria suggested 
for the diagnosis of  PAD are sensitive enough. ABI was found 
to be 95% sensitive, and also 100% specific when validated 
against angiography.[1]
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As per current practice in most of  India, most of  the diabetes 
patients go to their primary care physicians for monitoring 
and follow up. We did not find any study from this part of  
India reporting the prevalence of  peripheral arterial disease in 
diabetics and regarding validity of  ABI as a reliable method in 
diagnosing PAD. Hence this study was taken up. This aims to 
empower the primary care physicians for early detection of  PAD 
in diabetics and prevention of  further complications.

Objectives

To assess the prevalence of  PAD in a cross‑section of  diabetes 
patients by using ABI measurement and correlate it with Doppler 
ultrasound (DUS) for the diagnosis of  PAD.

Materials and Methods

It was a cross sectional observation, taken during a workshop 
held for diabetic patients in April 2019 in the out‑patient 
department of  the hospital. Permission was granted by the 
institutional ethical committee for collection of  data and 
subsequent publication. Patients with age more than 50 years 
and diabetes duration of  more than 10 years were included 
in the study. Among these, persons with pre‑existing arterial 
disease and/or those having history of  smoking were excluded. 
ABI was measured in all these patients following the standard 
procedure. The patient was made to lie supine with the ankles 
and arms kept at the same level as of  the heart after 5 minutes 
of  rest. Systolic blood pressure was measured in all limbs 
by the hand‑held Doppler device along with a BP cuff  and 
sphygmomanometer. Higher of  the two values measured at 
the ankle was used as the numerator. Higher of  the two values 
measured in the arms was used as the denominator. ABI was 
calculated using the following formula‑

ABI = SBP of  posterior tibial artery/SBP of  brachial artery

Values between 1.0 and 1.4 are considered to be normal as per 
Inter‑society consensus for management of  Peripheral arterial 
disease (TASC II) guidelines.[2] Borderline PAD is said to exist 
when ABI values are between 0.91 and 0.99. Values between 
0.9 and 0.4 indicate stenosis in arteries between aorta and ankle. 
Values less than 0.4 is indicative of  severe PAD and more than 
1.4 indicate rigid, calcified, and non‑compressible arteries.[3] 
Color doppler ultrasound was done for all included patients 
and statistical correlation was established using the MedCalc 
software [Table 1].

Observation

A total of  300 persons attended the workshop and from this 
pool, 48 patients satisfied the inclusion criteria. Out of  these, 
31 (64.5%) were males and 17 (35.4%) were female patients. 
Twenty‑two (45.8%) patients were in the age between 60 and 
70 years; 18 patients between 50 and 60 years (37.5%) and only 
8 patients were above 70 years of  age (16.6%).

Out of  48 included patients 26 patients were found to have 
normal ABI (> 0.99) and 22 patients had abnormal ABI (<0.99). 
Out of  those with normal ABI, 2 patients had evidence of  
peripheral arterial disease proved by doppler ultrasound, whereas 
3 patients with abnormal ABI had no evidence of  peripheral 
arterial disease in doppler [Figure 1].

Using the MedCalc software, prevalence of  peripheral arterial 
disease in the said group of  diabetes patients was found to be 
56.25%. Sensitivity of  ABI measurement in comparison to DUS 
was found to be 88.89% and specificity was 90.48%. Positive 
predictive value of  the test was 92.31%, whereas negative 
predictive value was 86.36%.

Discussion

In the systematic review on effectiveness of  bedside investigations 
for diagnosis of  peripheral artery disease, Rachael O et al. found 
that palpation of  peripheral pulses was a very unreliable marker 
and an ABI of  less than 0.9 or more than 1.3 appeared to be 
useful in detection of  peripheral arterial disease.[4] Measurement 
of  ABI, introduced in the late 1960s, is a simple test used to 
diagnose PAD in clinical settings. Diabetes is one of  the major 
risk factors for PAD. Every 1% increase in HbA1C will raise the 
risk of  PAD by 28% as reported in the UKPDS.[5] The American 
Diabetes Association recommended in 2003 to measure ABI in 
all patients of  diabetes more than 50 years of  age or in patients 
having symptoms of  PAD or with other cardiovascular risk 

Table 1: Statistical Analysis
Parameters Value 95% CI
Sensitivity 88.89% 70.84%‑97.65%
Specificity 90.48% 69.62%‑98.83%
Positive Likelihood Ratio 9.33 2.48‑35.11
Negative Likelihood Ratio 0.12 0.04‑0.36
Disease Prevalence 56.25% 41.18%‑70.52%
Positive Predictive Value 92.31% 76.13%‑97.83%
Negative Predictive Value 86.36% 68.35%‑94.89%
Accuracy 89.58% 77.34%‑96.53%

Figure 1: Observation on ABI and Doppler
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factors.[6] A cross sectional study of  91 diabetic foot ulcer patients 
in Saudi Arabia showed 21.8% of  them had an abnormal ABI 
and recommended the use of  ABI for screening purpose.[7] 
Association of  different categories of  ABI in a large group of  
type II diabetics over a period of  6 years showed a high incidence 
of  mortality and acute myocardial infarction, suggesting the 
importance of  preventive measures in such persons.[8] The 
prevalence of  PAD has been recorded in various studies 
differently. It was relatively lower (13.7%) when only early type II 
diabetes patients were included who did not have any previously 
diagnosed complications.[9] Prevalence was very high (52.5%) 
when patients of  advanced age and prolonged duration of  
diabetes were included in the study from Nigeria.[10] Two hundred 
consecutive patients of  type II diabetes in a cross‑sectional 
study at a tertiary hospital in Nigeria revealed the prevalence of  
PAD to be 38.5%, where a high BMI of  more than 25 kg/m2 
and a low level of  HDL were found to be independent clinical 
correlates of  PAD.[11] Another study of  280 patients having mean 
age 61.2 ± 7.3 years recorded prevalence of  PAD to be 30.7%.[12] 
The present study also showed a relatively higher prevalence of  
PAD i.e., 56.25%, the possible factors responsible being advanced 
age of  participants along with prolonged duration of  diabetes 
in them, minimum criteria being 10 years.

Various authors have compared the sensitivity as well as 
specificity of  ABI measurement in comparison to Doppler 
Ultrasound while using different methods to calculate the ABI. 
Homza M et al., compared different methods to acquire ABI 
and found sensitivity of  67% and specificity of  74.6% while 
taking the HABP (higher of  the ankle pressures), but better 
values when using the LABP (lower of  the ankle pressures).[13] 
Dhanowar et al. found ABI to be more reliable. The sensitivity 
was found to be 71.4%, specificity was 97%. The positive 
predictive value was 83.3% and the negative predictive value was 
found to be 94.1%.[14] Gupta et al. also found similar values for 
ABI while comparing to DUS as the gold standard. Sensitivity 
of  ABI was found to be 92.5%, Specificity ‑ 88.33%, Positive 
Predictive Value (PPV) ‑ 84.09% and Negative Predictive 
Value (NPV) ‑ 94.64%, respectively.[15] The sensitivity of  ABI 
measurement in comparison to DUS was found to be 88.89% 
and specificity 90.48% in the present study, similar to previous 
studies.

This study aims to empower the primary care physicians with 
the knowledge about the relatively high prevalence of  PAD in 
diabetics in this region and the reliability of  ABI measurement 
in detecting such cases. The hand held doppler is a relatively 
inexpensive device which is easy to use and can be used by family 
and primary care physicians to prevent dreaded complications 
like amputation in long‑term diabetes patients.

Conclusion

The prevalence of  peripheral arterial disease in diabetes patients 
having age more than 50 years and diabetes duration of  10 years 
or more was found to be 56.25%. Measurement of  ABI was 

found to be having a strong correlation with doppler ultrasound 
for assessing the patency of  arterial supply of  lower extremities. 
Determination of  ankle brachial index was found to be a sensitive 
and specific method for diagnosis of  peripheral arterial disease 
in diabetics. It is strongly recommended that family physicians 
and primary care physicians, who deal with the bulk of  diabetes 
patients in the community should have an annual screening for 
measurement of  ABI in such patients in order to detect PAD 
early as well as prevent dreaded complications like amputation.
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