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Abstract: Hypertension is considered to be one of the leading causes of morbidity globally. Hypertension 

increases the risk of cardiovascular disease, renal failure, and peripheral arterial disease(PAD). Ankle brachial 

index (ABI) is a simple and non-invasive tool to assess the peripheral artery disease. It indicates the presence of 

atherosclerosis in the peripheral blood vessel. There were a total of 198 patients enrolled in this study. 

Prevalence of asymptomatic PAD was found to be 47%. There was an inverse correlation between ABI and age, 

BMI, duration of hypertension, Systolic Blood Pressure(SBP),Diastolic Blood Pressure(DBP) and Pulse 

Pressure(PP). It would be beneficial to include Ankle Brachial index as a routine in primary care set up as it is 

safe, easy and patient friendly. Measuring ABI may significantly reduce the future cardiovascular events in 

hypertensive patients 
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I. Introduction  
Hypertension is considered to be one of the leading causes of morbidity globally. Approximately 7.6 

million deaths (13–15% of the total) and 92 million disability-adjusted life years globally are due to 

hypertension. Hypertension increases the risk of cardiovascular disease, renal failure, and peripheral arterial 

disease. It adds to the total burden of cardio vascular risk factors if other risk factors are also present. Ankle 

brachial index (ABI) is a simple and non-invasive tool to assess the peripheral artery disease. It indicates the 

presence of atherosclerosis in the peripheral blood vessel. Measurement of ABI is simple and requires a blood 

pressure apparatus and a hand held Doppler probe. An ABI of less <=0.9 is considered as low ABI .It indicates 

presence of peripheral artery disease. Hypertension is a known risk factor for peripheral arterial disease.(PAD) 

along with diabetes and smoking. The present study aims at prevalence of this condition in hypertensive patients 

without comorbidities. The measurement of ABI is easy to take. It is non-invasive and safe, thus patient 

friendly. Hence it can be used to screen for lower limb ischemia in hypertensive patients. 

 

II. Methodology  
This was a cross sectional study during a period of 6 months of 198 hypertensive patients according to 

JNC7 who visit the Department of Medicine. They were enrolled for the study after excluding those with 

diabetes mellitus, chronic kidney disease, dyslipidemia, coronary artery disease, smokers and those with 

symptoms of peripheral vascular disease. The data of each patient was collected on a proforma specially 

designed for this study. This includes name, age, height, weight, systolic blood pressure, diastolic blood 

pressure, duration of hypertension and ankle brachial index.Blood pressure was measured in both ankles and 

arms with thepatient in supine position. Systolic blood Pressure was measured in both arms with the help of 

Blood pressure cuff and Doppler instrument (Ultra Tec PD1 v with a vascular probe of 5 MHz ) in the ante 

cubital fossa. Systolic pressure was measured at the left and right dorsalis pedis arteries. If it was not found in 

dorsalis pedis arteries, systolic blood pressure was recorded at the left and right posterior tibial arteries. The 

blood pressure cuff was applied to the ankle just proximal to the medial malleoli. This entire data was analysed 

for statistical significance and correlation. 

 

III. Statistical Analysis  
Data obtained were maintained in the master chart in Microsoft Excel format and analysis was done 

using SPSS 11.5 version. Data was arranged in proportions. The variables were compared using Pearson 

correlation coefficient. A p value of <0.05 was considered to be statistically significant. 
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IV. Results  
A total of 198 patients were included in this study. The age distribution of the population was 

according to Table 1. 31% were males and 69% were females. there were 53% patients with normal BMI. There 

were 45% of patients were overweight and 2% were obese. Duration of hypertension among the subjects is 

depicted in Table 2. Patients were also sorted according to their age as shown in Table1. Percentage of patients 

with ABI <= 0.9 and those with >0.9 are determined in each group and plotted in the form of bar diagram as 

shown in Fig.1, which indicates that the percentage of patients with ABI <=0.9 increases as age increases. Fig 2 

shows that percentage of patients with ABI ≤ 0.9 increases as BMI increases. Percentage of patients with ABI ≤ 

0.9 were calculated for various duration of hypertension as shown in the Table3. This is depicted as a bar 

diagram in Fig.3 , which shows that percentage of patients with ABI≤ 0.9 increases as duration of hypertension 

increases. Fig 4 shows that our patients fall between SBP of 146 to 190 mm Hg. It also depicts that as SBP 

increases ABI decreases which is statistically significant with p value of 0.0001. Fig 5 shows as DBP increases 

ABI decreases and this was found to be statistically significant with the p value of 0.039. Fig 7 is a scattered 

diagram that shows correlation between pulse pressure and ABI. The correlation trendline indicates that as pulse 

pressure increases ABI decreases. This was found to be statistically significant with the p value of 0.0001. 

 

V. Figures and tables 

 
Table 1 – Age distribution and ABI 

AGE <=0.9 >0.9 

21-30 0 100 

31-40 27.6 72.4 

41-50 50 50 

51-60 50.7 49.3 

61-70 60.9 39.1 

71-80 100 0 

81-90 100 0 

 

 

Figure 1- Age distribution and ABI 

 

Table 2 – duration of hypertension and ABI 
Duration  in years <=0.9 >0.9 

1 - 5 years 11.9 88.1 

6 - 10 years 23.2 76.8 

11 - 15 years 80.8 19.2 

16 - 20 years 86.4 13.6 

21 - 25 years 88.9 11.1 

26 - 30 years 100 0 
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Figure 2- comparison between BMI and ABI 

 

 

Figure 3 - Duration of hypertension and ABI 

 

 

Figure 4 – Correlation between SBP and ABI 

 

 

Figure 5 – correlation between DBP and ABI 
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Figure 6 – Correlation between PP and ABI 

 

VI. Discussion 
There were a total of 198 patients enrolled in this study. Prevalence of asymptomatic PAD was found 

to be 47%. ABI was ≤ 0.9 in 46.8% males ABI was ≤ 0.9 in 47.8% females. There was inverse correlation 

between age and ABI. There was inverse correlation between ABI and BMI. There was inverse Correlation 

between ABI and systolic pressure. There was inverse correlation between ABI and diastolic pressure. There 

was inverse correlation between ABI and pulse pressure. There was inverse correlation between ABI and 

duration of hypertension. 

 

VII. Conclusion 
Subclinical peripheral artery disease is common in hypertensive patients even though they do not have 

other comorbidities. Measuring the Ankle Brachial Index is an efficient method to detect patients who are at 

increased cardiovascular risk. It would help treating physician to advocate preventive measures to reduce the 

risk. It would be beneficial to include Ankle Brachial index as a routine in primary care set up as it is safe, easy 

and patient friendly. Measuring ABI may significantly reduce the future cardiovascular events in hypertensive 

patients . 
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