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Abstract 
Objective: To determine the correlation between the LDL/HDL cholesterol ratio and 
ankle-brachial index (ABI) in patients with type 2 diabetes mellitus (T2DM). Methods: 
This cross-sectional study included 50 patients with T2DM attending the Diabetes 
outpatient department at Government General Hospital, Mahabubnagar. Patients aged 
40-60 years with a duration of diabetes of 1-15 years were included. Patients with 
hypertension, coronary artery disease, chronic kidney disease, clinically detectable 
peripheral arterial disease, foot gangrene, foot ulcers, pulselessness, or a history of 
smoking were excluded. Blood pressure was measured in the upper and lower limbs using 
a digital oscillometric sphygmomanometer, and ABI was calculated. Serum lipid profile 
was measured, and the LDL/HDL ratio was calculated. Pearson correlation was used for 
analysis, with p<0.01 considered statistically significant. Results: Mean total cholesterol 
was 231.9 ± 24.18 mg/dL, triglycerides 171.1 ± 30.08 mg/dL, LDL 147.68 ± 25.33 mg/dL, 
HDL 50.00 ± 8.27 mg/dL, and LDL/HDL ratio 3.11 ± 1.06. ABI showed moderate negative 
correlations with total cholesterol (r=-0.522), triglycerides (r=-0.589), LDL (r=-0.533), 
and LDL/HDL ratio (r=-0.571). ABI showed a moderate positive correlation with HDL 
(r=0.535). All correlations were statistically significant (p<0.01). Conclusion: Higher 
atherogenic lipid values, particularly a higher LDL/HDL ratio, were associated with lower 
ABI among patients with T2DM. Combined assessment of ABI and LDL/HDL ratio may 
support early identification of peripheral vascular risk in diabetic patients. Larger 
prospective studies are required to confirm these findings. 
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INTRODUCTION 

Peripheral arterial disease (PAD) is a clinical condition characterized by arterial occlusion in the limbs. Type 2 diabetes 

mellitus (T2DM) is a major risk factor for PAD, and people with diabetes have more than a two-fold higher prevalence of 

PAD compared with the general population (1). Despite its epidemiological and clinical importance, PAD remains largely 

underdiagnosed and undertreated, possibly because many patients are asymptomatic (2). 

 

The ankle-brachial index (ABI) is a simple, non-invasive, and cost-effective bedside screening tool for PAD (3). ABI is 

calculated as the ratio of systolic blood pressure at the ankle to systolic blood pressure in the brachial artery (4). ABI values 

of 1.00-1.40 are generally considered normal, 0.91-0.99 borderline, <0.90 diagnostic of PAD, <0.50 suggestive of critical 

limb ischemia, and >1.40 suggestive of non-compressible calcified arteries. 

 

Dyslipidemia is recognized as an independent risk factor in the pathogenesis of PAD. In individuals with diabetes mellitus, 

characteristic alterations in lipid metabolism give rise to diabetic dyslipidemia, which further increases the risk of 

developing PAD. 

 

The LDL/HDL cholesterol ratio may provide a more comprehensive measure of atherogenic burden than evaluation of 

LDL and HDL levels individually. An elevated LDL/HDL ratio reflects a predominance of cholesterol in a form conducive 

to plaque formation, whereas a reduced ratio indicates comparatively more effective reverse cholesterol transport from 

peripheral arteries. Therefore, correlating this lipoprotein ratio with ABI may provide a useful representation of lipid-

mediated atherosclerotic risk in diabetic patients. 
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The objective of this study was to determine the correlation between the LDL/HDL cholesterol ratio and ABI in patients 

with T2DM. 

 

Table 1: Interpretation of Ankle-Brachial Index values 

ABI value Interpretation 

1.00-1.40 Normal 

0.91-0.99 Borderline 

<0.90 Diagnostic of PAD 

<0.50 Critical limb ischemia 

>1.40 Non-compressible calcified arteries 

 

MATERIALS AND METHODS 

This cross-sectional study was conducted among patients 

with T2DM attending the Diabetes outpatient department 

at Government General Hospital, Mahabubnagar, 

Telangana, India, during the study period. A total of 50 

patients meeting the eligibility criteria were recruited. 

Convenient sampling was involved. 

 

Patients of both genders aged 40-60 years with a duration 

of diabetes between 1 and 15 years were included. 

Patients with hypertension, coronary artery disease, 

chronic kidney disease, clinically detectable PAD, 

pulselessness, gangrene, foot ulcers, or a history of 

smoking were excluded. 

 

After explaining the procedure and obtaining written 

informed consent, participants were asked to rest in the 

supine position. Blood pressure in both upper limbs and 

lower limbs was measured using a digital oscillometric 

sphygmomanometer (OMRON HEM-7156; Omron 

Healthcare) (5). The Intelli Wrap cuff allowed use across 

a wide range of arm and calf sizes; therefore, the same 

cuff was used for all participants. When there was a 

difference between the blood pressure values of both 

upper limbs, the higher brachial systolic blood pressure 

was used for ABI calculation. ABI was measured 

separately for both lower limbs. If the ABI values 

differed between limbs, the lower ABI value was 

considered for analysis. 

 

Blood samples were collected under aseptic precautions 

to estimate serum lipid profile, including total 

cholesterol, triglycerides, HDL cholesterol, and LDL 

cholesterol. The LDL/HDL cholesterol ratio was 

calculated for each participant. 

 

Ethical approval was obtained from the Institutional 

Ethics Committee of Government Medical College, 

Mahabubnagar . All procedures involving human 

participants were conducted in accordance with 

institutional ethical standards and the principles of the 

Declaration of Helsinki. Written informed consent was 

obtained from all participants before enrolment. 

 

Data were entered and analyzed using Microsoft Excel 

and SPSS software [insert version]. Quantitative 

variables were summarized as mean with standard 

deviation (SD). Pearson correlation test was used to 

assess the relationship between ABI and lipid profile 

variables. A p value of <0.01 was considered statistically 

significant. 

 

RESULTS 

A total of 50 patients with T2DM were included in the study. The mean values of serum total cholesterol, triglycerides, 

LDL cholesterol, HDL cholesterol, and LDL/HDL ratio are presented in Table 2. 

 

The mean total cholesterol was 231.9 ± 24.18 mg/dL, triglycerides 171.1 ± 30.08 mg/dL, LDL cholesterol 147.68 ± 25.33 

mg/dL, HDL cholesterol 50.00 ± 8.27 mg/dL, and LDL/HDL ratio 3.11 ± 1.06. 

 

The correlation of ABI with lipid profile variables is shown in Table 3. ABI had moderate negative correlations with serum 

total cholesterol (r=-0.522, p<0.01), triglycerides (r=-0.589, p<0.01), LDL cholesterol (r=-0.533, p<0.01), and LDL/HDL 

ratio (r=-0.571, p<0.01). ABI showed a moderate positive correlation with HDL cholesterol (r=0.535, p<0.01). 

Table 2 

Table 2: Mean lipid profile and LDL/HDL ratio 

Lipid profile variable Mean ± SD 

Total cholesterol 231.9 ± 24.18 

Triglycerides 171.1 ± 30.08 

LDL cholesterol 147.68 ± 25.33 

HDL cholesterol 50.00 ± 8.27 

LDL/HDL ratio 3.11 ± 1.06 

SD: Standard deviation; LDL: Low-density lipoprotein; HDL: High-density lipoprotein. 
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Table 3 

Table 3: Correlation of ABI with lipid profile variables 

Lipid profile variable r value p value 

Total cholesterol -0.522 <0.01* 

Triglycerides -0.589 <0.01* 

LDL cholesterol -0.533 <0.01* 

HDL cholesterol 0.535 <0.01* 

LDL/HDL ratio -0.571 <0.01* 

*Statistically significant at p<0.01. ABI: Ankle-brachial index; LDL: Low-density lipoprotein; HDL: High-density 

lipoprotein. 

 

DISCUSSION 

In this study, the association between the LDL/HDL 

cholesterol ratio, a marker of atherogenic lipid burden, 

and ABI, a well-established non-invasive indicator of 

PAD, was evaluated among patients with T2DM. The 

findings showed that higher total cholesterol, 

triglycerides, LDL cholesterol, and LDL/HDL ratio were 

associated with lower ABI values, whereas higher HDL 

cholesterol was associated with higher ABI values. 

 

These findings align with the growing recognition that 

dyslipidemia, particularly diabetic dyslipidemia, is an 

important contributor to PAD (6,7). Diabetes mellitus 

alters lipid metabolism and promotes atherogenesis 

through endothelial dysfunction, oxidative stress, and 

systemic inflammation, creating a pathological 

environment conducive to peripheral vascular 

compromise (8,9). The findings of this study are 

consistent with earlier studies that demonstrated 

associations between atherogenic lipid indices and 

markers of subclinical atherosclerosis, such as carotid 

intima-media thickness and arterial stiffness (10,11). A 

higher LDL/HDL ratio reflects a predominance of 

atherogenic cholesterol particles and may indicate 

greater atherosclerotic burden, which can manifest 

clinically as a lower ABI. 

 

ABI is a simple and widely used measure for detecting 

PAD, with values less than 0.90 indicating significant 

arterial obstruction (12,13). A low ABI not only indicates 

PAD but also correlates with systemic atherosclerosis, 

including coronary artery disease. 

 

A high LDL/HDL ratio implies dominance of LDL-

driven lipid deposition and impaired HDL-mediated 

reverse cholesterol transport. This can promote 

macrophage foam cell formation, plaque proliferation, 

and vascular narrowing. HDL facilitates cholesterol 

efflux and helps remove harmful oxidation products such 

as oxysterols, which accumulate in atherosclerotic 

lesions, especially in diabetic states (14). In diabetes, 

these processes may be amplified by hyperglycemia-

induced endothelial dysfunction, insulin resistance, and 

pro-inflammatory cytokine expression, leading to 

accelerated atherogenesis (15). 

 

The clinical significance of these findings lies in the 

potential use of LDL/HDL ratio together with ABI as 

combined markers for cardiovascular and peripheral 

vascular risk assessment. Although lipid profile 

evaluation is routinely performed in clinical practice, 

ABI remains underutilized despite its simplicity. 

Incorporating both parameters may help identify high-

risk individuals earlier and guide preventive strategies 

such as aggressive lipid-lowering therapy and lifestyle 

modification (16-18). 

 

This study has limitations. The sample size was small, 

and the cross-sectional design prevents establishing a 

causal relationship between LDL/HDL ratio and ABI. In 

addition, conventional lipid parameters were used. 

Newer markers such as apolipoprotein B, lipoprotein(a), 

and oxidized LDL may provide additional insight in 

future studies. 

 

CONCLUSION 

This study found a significant moderate negative 

correlation between ABI and atherogenic lipid 

parameters, including total cholesterol, triglycerides, 

LDL cholesterol, and LDL/HDL ratio, in patients with 

T2DM. HDL cholesterol showed a significant moderate 

positive correlation with ABI. These findings suggest 

that LDL/HDL ratio, when assessed along with ABI, 

may help identify diabetic patients at increased risk of 

peripheral vascular disease. Larger prospective studies 

are needed to validate these findings and clarify their 

predictive value. 
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