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ABSTRACT  

Background: Systemic atherosclerosis is a major cause of cardiovascular 

morbidity and mortality worldwide. Early detection of subclinical 

atherosclerosis in high-risk individuals is important for preventing future 

cardiovascular events. Ankle Brachial Pressure Index (ABPI) and Carotid 

Intima Media Thickness (CIMT) are simple non-invasive markers used to assess 

vascular changes associated with atherosclerosis. Materials and Methods: 

This cross-sectional observational study was conducted among 35 high-risk 

individuals aged ≥30 years attending a tertiary care teaching hospital. 

Participants with one or more cardiovascular risk factors including diabetes 

mellitus, hypertension, smoking, dyslipidemia, or obesity were included. ABPI 

was measured using sphygmomanometer and handheld Doppler, while CIMT 

was assessed using B-mode ultrasonography. Data were analysed using SPSS 

version 22.0. Result: Among the study participants, 34.3% belonged to the 51–

60 years age group and 62.9% were males. Diabetes mellitus (60.0%) and 

hypertension (51.4%) were the most common cardiovascular risk factors. The 

mean ABPI was 0.89 ± 0.14, while the mean CIMT was 0.91 ± 0.18 mm. 

Abnormal ABPI (≤0.9) was observed in 54.3% participants, and increased 

CIMT (≥0.9 mm) was noted in 48.6% participants. A significant moderate 

negative correlation was observed between ABPI and CIMT (r = −0.46, p = 

0.005). Participants with ABPI ≤0.9 had significantly higher mean CIMT values 

compared to those with ABPI >0.9 (1.02 ± 0.16 mm vs 0.78 ± 0.11 mm, p = 

0.001). Conclusion: ABPI and CIMT showed a significant inverse relationship 

among high-risk individuals. Reduced ABPI values were associated with 

increased CIMT measurements, suggesting the presence of subclinical vascular 

changes. 

 
 

 

INTRODUCTION 
 

Atherosclerosis is a chronic and progressive vascular 

disorder characterised by the accumulation of lipids, 

inflammatory cells, and fibrous tissue within the 

arterial wall, leading to narrowing and hardening of 

blood vessels. It is one of the major underlying causes 

of cardiovascular diseases such as coronary artery 

disease, cerebrovascular disease, and peripheral 

arterial disease, which remain leading causes of 

morbidity and mortality worldwide. The global 

burden of atherosclerotic cardiovascular disease has 

increased considerably over the past two decades, 

particularly in developing countries due to rapid 

urbanization, sedentary lifestyle, unhealthy dietary 

habits, smoking, obesity, diabetes mellitus, 

hypertension, and dyslipidemia.[1,2] 

Atherosclerosis usually develops silently over 

several years before becoming clinically evident. 

During this asymptomatic phase, vascular changes 

continue to progress and eventually result in 

complications such as myocardial infarction, stroke, 

and peripheral arterial disease. Therefore, early 

identification of subclinical atherosclerosis in high-

risk individuals is important for timely intervention 

and prevention of future cardiovascular events. 

Recent studies in the Indian population have also 

demonstrated a high burden of subclinical 

atherosclerosis among asymptomatic individuals 

with cardiovascular risk factors.[2,3] 

High-risk individuals with diabetes mellitus, 

hypertension, smoking, dyslipidemia, obesity, and 

advancing age are more susceptible to the 

development of systemic atherosclerosis. Hence, 
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non-invasive vascular assessment methods have 

gained increasing importance in identifying early 

vascular changes before the onset of overt 

cardiovascular disease.[3] 

Ankle Brachial Pressure Index (ABPI) is a simple, 

inexpensive, and non-invasive method used to assess 

peripheral arterial disease by comparing systolic 

blood pressure measured at the ankle and brachial 

arteries. Reduced ABPI values indicate impaired 

arterial perfusion and are associated with increased 

cardiovascular morbidity and mortality. Previous 

studies have shown that low ABPI is closely 

associated with systemic atherosclerosis and adverse 

cardiovascular outcomes.[3,4] 

Carotid Intima Media Thickness (CIMT) is another 

widely accepted non-invasive marker used for the 

assessment of subclinical atherosclerosis. CIMT 

measured using B-mode ultrasonography reflects 

structural changes in the carotid arterial wall and 

serves as an indicator of early atherosclerotic 

vascular disease. Increased CIMT has been 

associated with coronary artery disease, stroke, and 

future cardiovascular events.[4,5] 

Several studies have demonstrated an inverse 

relationship between ABPI and CIMT, suggesting 

that reduced peripheral arterial blood flow is 

associated with increased carotid arterial wall 

thickness.[6-10] 

However, limited data are available regarding the 

combined assessment of ABPI and CIMT among 

high-risk individuals in routine clinical practice, 

particularly in the Indian population. Hence, the 

present study was undertaken to evaluate the role of 

ABPI and CIMT in the early detection of systemic 

atherosclerosis among high-risk individuals.  

Objectives  

1. To assess ABPI and CIMT among high-risk 

individuals.  

2. To determine the prevalence of abnormal ABPI 

and increased CIMT.  

3. To evaluate the correlation between ABPI and 

CIMT. 

 

MATERIALS AND METHODS 

 

This cross-sectional observational study was 

conducted among high-risk individuals attending the 

Department of General Medicine at a tertiary care 

teaching hospital. Approval from the Institutional 

Ethics Committee was obtained. Written informed 

consent was obtained from all participants prior to 

enrolment in the study. 

Study Population and Sampling: The study 

included 35 high-risk individuals aged ≥30 years with 

one or more cardiovascular risk factors such as 

diabetes mellitus, hypertension, smoking, 

dyslipidemia, or obesity. A convenient sampling 

method was used, and all eligible participants 

presenting during the study period were enrolled. 

Sample Size: A total of 35 high-risk individuals 

fulfilling the inclusion criteria were enrolled during 

the study period. As this was a preliminary cross-

sectional observational study conducted within the 

available study duration, all eligible participants 

presenting during the study period were included. 

Inclusion and Exclusion Criteria 

Individuals aged ≥30 years with one or more 

cardiovascular risk factors including diabetes 

mellitus, hypertension, smoking, dyslipidemia, or 

obesity, and willing to participate in the study were 

included. Individuals with a history of peripheral 

vascular surgery or limb amputation, known carotid 

artery disease or previous carotid intervention, ABI 

>1.3 suggestive of non-compressible vessels, severe 

systemic illness, or unwillingness to participate were 

excluded. 

Methods: Detailed demographic and clinical data 

including age, gender, and cardiovascular risk factors 

were recorded using a structured proforma. All 

participants underwent clinical examination and 

relevant investigations. 

ABPI was measured using a standard 

sphygmomanometer and handheld Doppler device 

after the participant rested in the supine position for 

at least 10 minutes. Systolic blood pressure was 

recorded in both brachial arteries and at the dorsalis 

pedis and posterior tibial arteries of both lower limbs. 

The higher ankle systolic pressure was divided by the 

higher brachial systolic pressure to calculate ABPI. 

The lower value obtained from either limb was 

considered for analysis. An ABPI value ≤0.9 was 

considered abnormal. 

CIMT was assessed using B-mode ultrasonography 

with a high-frequency linear transducer by an 

experienced radiologist. Measurements were 

obtained from the distal common carotid artery 

proximal to the carotid bifurcation on both sides. 

CIMT was measured as the distance between the 

lumen-intima and media-adventitia interfaces, and 

the average value was recorded. CIMT ≥0.9 mm was 

considered increased 

Statistical Analysis: Data were entered and analysed 

using SPSS software version 22.0. Continuous 

variables were expressed as mean ± standard 

deviation, while categorical variables were expressed 

as frequency and percentage. Pearson’s correlation 

coefficient was used to assess the relationship 

between ABPI and CIMT. Comparison of mean 

CIMT between ABPI groups was performed using 

Student’s t-test. A p-value <0.05 was considered 

statistically significant. 

 

RESULTS 

 

The majority belonged to the 51–60 years age group 

(34.3%), followed by 41–50 years (31.4%). Males 

constituted 62.9% of the study population, while 

females accounted for 37.1%. Diabetes mellitus was 

the most common risk factor (60.0%), followed by 

hypertension (51.4%), dyslipidemia (40.0%), 

smoking (31.4%), and obesity (25.7%) [Table 1]. 
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Table 1: Baseline characteristics of study participants 

Category Variable n (%) 

Age Group (Years) 30–40 6 (17.1%) 

41–50 11 (31.4%) 

51–60 12 (34.3%) 

>60 6 (17.1%) 

Gender Male 22 (62.9%) 

Female 13 (37.1%) 

Risk Factors Diabetes Mellitus 21 (60.0%) 

Hypertension 18 (51.4%) 

Smoking 11 (31.4%) 

Dyslipidemia 14 (40.0%) 

Obesity 9 (25.7%) 

 

The mean ABPI among the study participants was 

0.89 ± 0.14, while the mean CIMT was 0.91 ± 0.18 

mm. Abnormal ABPI (≤0.9) was observed in 54.3% 

participants, and increased CIMT (≥0.9 mm) was 

noted in 48.6% participants [Table 2]. 

 

Table 2: ABPI and CIMT profiles among study participants 

Parameter Value Mean±SD/n(%)  

Mean ABPI 0.89 ± 0.14 

Mean CIMT (mm) 0.91 ± 0.18 

ABPI ≤0.9 18 (54.3%) 

CIMT ≥0.9 mm 17 (48.6%) 

A significant moderate negative correlation was observed between ABPI and CIMT (r = -0.46, p = 0.005)  

[Table 3]. 

 

Table 3: Correlation between ABPI and CIMT 

Variables Correlation Coefficient (r) p-value 

ABPI vs CIMT -0.46 0.005 

Participants with ABPI ≤0.9 had significantly higher mean CIMT values compared to those with ABPI >0.9 (1.02 

± 0.16 mm vs 0.78 ± 0.11 mm, p = 0.001) (Table 4). 

 

Table 4: Comparison of CIMT according to ABPI groups 

ABPI Group Mean CIMT (mm) p-value 

ABPI >0.9 0.78 ± 0.11 0.001 

ABPI ≤0.9 1.02 ± 0.16 

 

DISCUSSION 
 

Systemic atherosclerosis is a major contributor to 

cardiovascular morbidity and mortality, and early 

detection in high-risk individuals is essential for 

timely intervention. ABPI and CIMT are simple non-

invasive markers used to assess subclinical 

atherosclerosis.5,6 The present study aimed to 

evaluate the role of ABPI and CIMT in detecting 

systemic atherosclerosis among high-risk 

individuals. The study demonstrated reduced ABPI, 

increased CIMT, and a significant inverse 

relationship between both parameters, suggesting 

their usefulness in identifying subclinical vascular 

changes associated with systemic atherosclerosis. 

In the present study, most participants were middle-

aged males, with diabetes mellitus and hypertension 

being the predominant cardiovascular risk factors. 

Similarly, Lisowska et al. reported a mean age of 

48.64 ± 15.24 years, with males comprising 45.5% of 

the study population. Carotid atherosclerotic plaques 

were observed in nearly half of the participants, 

predominantly in the 41–60 year age group. Patients 

with carotid atherosclerosis more commonly had 

hypertension, diabetes mellitus, and 

hypercholesterolemia.[11] Similarly, Ramírez-Torres 

et al. found that smoking, duration of hypertension, 

and elevated creatinine were associated with 

atherosclerosis burden; 65% of patients had total 

atherosclerosis burden, and 42% were reclassified 

into the very high-risk cardiovascular category.[12] 

The findings indicate that middle-aged males with 

multiple cardiovascular risk factors, particularly 

diabetes mellitus and hypertension, are more likely to 

have subclinical systemic atherosclerosis. 

The study population demonstrated reduced ABPI 

values and increased CIMT measurements, with a 

considerable proportion showing abnormal vascular 

parameters suggestive of subclinical atherosclerosis. 

Similarly, Suwannasom et al. reported that among 

4,332 patients with multiple cardiovascular risk 

factors, those with ABI ≤0.9 had a significantly 

higher rate of hard cardiovascular events compared to 

those with ABI >0.9 (3.7% vs 1.3%, p <0.001).[13] 

Similarly, Zhao et al. reported a mean CIMT that 

correlated significantly with established 

cardiovascular risk scoring systems including the 

Framingham Risk Score and the Pooled Cohort 

Equation (r = 0.64, p < 0.001).[14] Similarly, Mashaba 

et al. on CIMT in type 2 diabetes mellitus patients, 
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reported a significantly higher pooled mean CIMT in 

T2DM patients compared to controls.[15] These 

reduced ABPI and increased CIMT observed among 

participants suggest the presence of early vascular 

changes and subclinical atherosclerosis in high-risk 

individuals. 

An inverse and significant relationship was observed 

between ABPI and CIMT, indicating that lower 

ABPI values were associated with greater carotid 

arterial wall thickness. Similarly, Vila et al. showed 

a significant inverse association between ABI and 

CIMT, particularly among men, even after 

adjustment for cardiovascular risk factors.[16] 

Similarly, Weir-McCall et al. showed that ABPI 

correlated significantly with global atherosclerotic 

burden (β = −0.39, p = 0.012) and that on multiple 

linear regression ABPI remained an independent 

predictor of systemic atheroma burden (β = −0.45, p 

= 0.005).[17] This significant inverse relationship 

between ABPI and CIMT suggests an association 

between lower peripheral arterial perfusion and 

increased carotid arterial wall thickness. 

Higher CIMT values were observed among 

participants with abnormal ABPI, suggesting an 

association between peripheral arterial disease and 

carotid atherosclerosis. Similarly, Yang et al. 

reported that low ABI was associated with increased 

cardiovascular risk and adverse vascular 

outcomes.[18] Likewise, Kärberg et al. demonstrated 

that lower ABI values were significantly associated 

with increased carotid IMT and carotid plaque, even 

after adjustment for cardiovascular risk factors and 

age.8 Higher CIMT values among participants with 

abnormal ABPI suggest that low ABPI may serve as 

an indicator of increased carotid atherosclerosis and 

systemic vascular disease. 

Overall, the study findings suggest that ABPI and 

CIMT are associated markers of subclinical systemic 

atherosclerosis in high-risk individuals. Reduced 

ABPI values were associated with increased CIMT 

measurements, indicating a relationship between 

peripheral arterial disease and carotid atherosclerotic 

changes. The presence of multiple cardiovascular risk 

factors among participants further highlights the 

importance of non-invasive vascular assessment for 

identifying early atherosclerotic changes in 

individuals at increased cardiovascular risk. 

Limitations: The present study had certain 

limitations including a relatively small sample size 

and single-center design, which may limit the 

generalizability of the findings. Convenience 

sampling may have introduced selection bias. In 

addition, the cross-sectional nature of the study 

prevents assessment of long-term cardiovascular 

outcomes and causal relationships between ABPI, 

CIMT, and subclinical atherosclerosis. Multivariate 

analysis adjusting for potential confounding 

cardiovascular risk factors was not performed. 

 

 

 

CONCLUSION 
 

The present study demonstrated a significant inverse 

association between ABPI and CIMT among high-

risk individuals. Lower ABPI values were associated 

with increased CIMT measurements, suggesting the 

presence of subclinical vascular changes. These 

findings indicate that ABPI and CIMT may serve as 

useful non-invasive markers for assessment of 

subclinical atherosclerosis in high-risk individuals. 

Further large-scale prospective studies are required to 

validate these findings. 
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