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Abstract

Obijectives: The study aims to explore clinical features linked to prominent ankle- brachial
index (ABI) in type 2 diabetes mellitus (T2DM), evaluating its diagnostic utility for peripheral
arterial and cardiovascular diseases, and establishing cutoffs for risk prediction in the T2DM

population.

Methods: The study recruited 260 outpatients with T2DM, using random sampling at Fakir
Mohan Medical College, Balasore, Odisha for over 2 years from 10" April 2021 to 10" April
2023. Ankle- brachial index (ABI) measurements were taken, and participants underwent
carotid arterial ultrasonography and lower limb arterial ultrasonographic examinations to
assess peripheral arterial disease (PAD) and cardiovascular disease (CVD). Logit regression
and ROC analysis were employed to identify independent risk factors, evaluate ABI's

diagnostic potential, and determine cutoffs for predicting CVD and PAD.

Results: The study revealed a parabolic prevalence curve, demonstrating that individuals
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having either low ABI (< 0.9) or high ABI (> 1.3) had increased risks of cardiovascular disease

(CVD). A major predisposing factor for both CVD and peripheral arterial disease in patients
was the presence of ABI > 1.3, which was prevalent in 14% of the cohort. The study established
ABI cutoffs of 1.43 for predicting CVD and 1.45 for PAD, exhibiting specificity rates

exceeding 80%, while sensitivity varied at 37.3%.
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Conclusion: The study underscores the clinical significance of a U-shaped prevalence curve
for ankle—brachial index, revealing that high as well as low indices are independently
associated with enhanced risks of peripheral arterial disease and cardiovascular disease in

individuals with type 2 diabetes mellitus.

Keywords: Ankle-brachial index, Type 2 diabetes mellitus, Cardiovascular disease,

Peripheral arterial disease
Introduction

The ankle-brachial index (ABI) serves as a reliable gauge, expressing the ratio between the
cardiac blood pressure during systole detected in the lower limbs (specifically the lower leg
artery or pedal artery) and the blood pressure (BP) observed in the arms [1]. This uncomplicated
and non-invasive measurement proves to be a precise means for screening peripheral diseases
of the artery affecting the lower extremities, standing out as the most accurate non-invasive
prognostic approach for evaluating peripheral arterial disease (PAD) [2]. Compelling evidence
supports the association between PAD and an elevated occurrence of coronary artery disease,

a relationship that remains irrespective of the existence of other CVD predisposing factors [3].

A diminished ABI at 0.9 serves as a predictive marker for cardiac diseases, as established by
extensive research [4, 5]. However, it is noteworthy that an abnormally high level of ABI also
correlates with an escalated risk of CVD [6-11]. This association was observed in a
comprehensive research work involving 16,493 patients who underwent testing of the arteries
in the lower extremity via a non-invasive method [11]. Among them, 17% exhibited poorly
compressible arteries of the lower limbs, denoted by high values of ABI, exceeding 1.4, and/or
by the presence of cardiac BP during systole surpassing 255 mm of Hg [11]. Notably,

individuals having larger ABI values exhibited poorer survival rates, surpassing even the
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patients having either a normal or a low level of ABI [11]. The prevalence of ABI exceeding

1.4 is more extensive and therefore carries significant prognostic implications [9-11].

Patients with T2DM face an elevated susceptibility to macrovascular ailments, with a particular
emphasis on coronary artery disease (CAD), cerebrovascular disease, and peripheral arterial
disease (PAD) [12]. Within this diabetic population, a heightened ankle—brachial index (ABI)
assumes substantial clinical significance, potentially serving as a crucial diagnostic tool for
cardiovascular disease (CVD) and PAD [12]. However, there remains a scarcity of research
focusing on the prevalence of cardiac and peripheral arterial diseases in patients affected with
diabetes exhibiting a pronounced value of ABI, particularly in individuals with T2DM.
Consequently, the current study aimed to discern the clinical characteristics linked with a high

ABI and explore its prognostic utility concerning PAD and CVD among the T2DM patients.
Methods

In this cross-sectional study, 273 outpatients diagnosed with T2DM were systematically
enrolled through random sampling at the Fakir Mohan Medical College, Balasore, Odisha
between 10™ April 2021 and 10" April 2023. Excluding specific cases, a total of 260 T2DM
patients participated, with a mean age of 62.5 years and a diabetes duration of 7.4 years on an
average. The gender distribution included 140 males and 120 females, all without transient
complications of impaired liver function, diabetes, thyroid, recent surgical treatment, or
tumors. Diagnosis of T2DM adhered to the American Diabetes Association standards and the

World Health Organization criteria [13].

A survey instrument collected data on sex, patient age, weight, height, duration of diabetes, and
history of smoking. The patient’s corpulence index was then computed, and the questionnaire
explored predisposing factors and co-existing illness such as hypertension (HTN), medication

history, cerebral infarction (Cl), coronary artery disease (CAD), diabetic retinopathy (DR),
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diabetic nephropathy (DN), and arrhythmia. To assess lower limb symptoms, the questionnaire
covered sensations like soreness, burning, cramping, lameness, cold, and fatigue,

complemented by a physical examination for validation.
Inclusion criteria

The inclusion criteria for this study comprised outpatients diagnosed with type 2 diabetes
mellitus (T2DM) recruited through random sampling from Fakir Mohan Medical College,
Balasore, Odisha between April 2021 and April 2023. Patients included were those without
acute complications of liver dysfunction, diabetes, tumors, recent major surgery, or thyroid

disease.
Exclusion criteria

Individuals with type 1 diabetes, abnormal glucose regulation, normal glucose tolerance,
previous arterial revascularization of lower limbs, or spinal stenosis/ protrusion of the lumbar
intervertebral disc were excluded. Additionally, those with short-term complications of
diabetes, cancer, liver dysfunction, recent major surgery, or thyroid disease, were also excluded

from participation.
Diagnostic Imaging Assessments

During the physical examination, lower limb clinical manifestations, including bruising,
swelling, dryness, ulcers, blistering, arterial pulse, and presence of gangrene, were
documented. Dorsal pedal and posterior leg pulses were rated as 0 for normal and 1 for
diminished or absent, based on palpation. Patients with impaired ankle—brachial index
underwent Doppler ultrasonography, with 39 undergoing arterial ultrasound of lower legs and

15 having magnetic resonance angiography (MRA).

Comprehensive Laboratory Profiling
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Blood drawn from the veins obtained post nocturnal fasting and after postprandial were
subjected to a comprehensive laboratory evaluation. This included measurements of blood
glucose after fasting and plasma glucose levels postmeal, insulin concentration during fasting,
glycated hemoglobin (HbAlc), liver function markers (AST, ALP, ALT), glycated serum
albumin (GA), renal function indicators (BUN, UACR, GFR), hemoglobin levels, and lipid
profile. Homeostasis model assessment (HOMA) for beta-cell (HOMA-B) function and for

insulin resistance (HOMA-IR) was estimated.

The blood glucose level was determined using the glucose oxidase assay, insulin levels were
assessed through radioimmunoassay, and the measurement of HbAlc was conducted using
high-pressure liquid chromatography. Kidney and liver function, as well as GA, were measured
using automated analyzers. Urinary creatinine and albumin were assessed via
immunoturbidimetry and enzymatic methods, respectively. Glomerular filtration rate (GFR)
was quantified by scanning with the help of radioactive isotope of Technetium-99, and total

GFR was calculated by summing left and right kidney values.
Ankle-Brachial Index Assessment

Utilizing the two-way Doppler blood — flow detector, the measurement of ABI was conducted.
Trained investigators carried out ABI assessments under standardized conditions, ensuring
consistency and accuracy. The examination took place after a minimum 5-minute relaxation
period while lying down in the supine position, ensuring the upper body is as horizontally

aligned as achievable.

ABI was computed for each leg and subsequent analysis was carried out using the least value
of ABI. The levels of ABI were then categorized into three classes: ABI lesser than or equal to
0.9; 0.9 lesser than ABI lesser than or equal to 1.3, and ABI greater than 1.3, facilitating a

comprehensive classification for further interpretation and study analysis.

605



Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833 VOL14, ISSUE 11, 2023

Vibration Perception Threshold Assessment:

To measure vibration perception threshold, a neurothesiometer was employed consistently by
the same technician. Patients assumed a supine position in a tranquil environment with closed
eyes. The vibration sensor was positioned on a skeletal region on the back side of the tip bone
of the initial toe. The voltage was gradually increased by 5-volt increments, and the Vibration
Perception Threshold (VPT) was noted down to mark the moment the patient first sensed
vibration. After repeating this test thrice, the average value was calculated to get the final VPT.
Subsequent analysis was carried out using the larger VPT value of either one of the limbs.
Based on the VPT values, it was further categorized as abnormal (> 25 volt), intermediate (16

to 25 volt), and normal (< 15 volt).
Peripheral Arterial Disease (PAD) and cardiovascular disease (CVD) Diagnosis

The recognition of pre-existing cardiac conditions relied on recorded accounts of neurovascular
disease and CAD. New asymptomatic CVVDs were characterized by the plaque formation in the
lower limb arteries or carotid extremity, as determined in accordance with our previous study
[14]. Patients without a prior history of peripheral arterial disease were categorized as having
newly diagnosed PAD if ultrasonography or magnetic resonance angiography results indicated

occlusion or stenosis in the lower limb arteries.
Statiscal analysis

Data analysis was conducted using IBM SPSS 20.0, with quantitative variables reported as
mean + standard deviation and discrete variables presented as percentages. Comparative
analyses utilized ANOVA, Mann-Whitney tests, with Fisher exact tests for qualitative
variables, or t-tests. Logit regression was used to assess the predisposing factors for CVD and

PAD. Significance of the test was established with a P lesser than 0.05.

Results/Outcomes of the study
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Varied ABI Categories and Clinical Indications in Lower Limbs

In comparison to normal group (ABI = 0.9 to 1.3), the < 0.9 and > 1.3 groups exhibited higher
proportions of clinical symptoms in lower limbs, including pain, coldness, cramping,
weakness, puffiness, and lameness (P < 0.05). Notably, the 0.9 group showed the largest
populace, with the >1.3 cohort following closely. In a similar manner, the former also displayed
the largest populace of various clinical manifestations such as contusion, blistering,
inflammation, gangrenous malformation, arterial pulse and ulceration (P < 0.05), excluding

infections by fungi. In contrast, the > 1.3 cohort ranked behind this in these clinical signs.
Diverse Clinical Features Across Distinct ABI Categories

Within the > 1.3 cohort, several factors, including age, diabetes duration, HbAlc, and vibration
perception threshold, exhibited higher values compared to the 0.91 to 1.3 group (P < 0.05).
These parameters were, however, insignificant when compared to those observed in the 0.9
group (P < 0.05). The > 1.3 group displayed the highest Body Mass Index (BMI) among the
groups and also demonstrated a higher Glomerular Filtration Rate (GFR). Notably, liver
function markers and renal function indicators representing non-normally distributed
quantitative attributes, showed prominent variations among the cohorts (P < 0.05). Moreover,
the 0.91 to 1.3 group consistently exhibited the lowest values in these parameters, with the

exception of LDL-C.
Incidence of Vascular Complications Across Varied ABI Categories

Prevalence of vascular complications, assessed by various diagnostic modalities, differed
significantly among the three ABI classes (P <.05). In the 0.9 cohort, carotid arterial occlusion/
stenosis, Cl, and CAD, had the largest prevalence when compared to the > 1.3 cohort. Analysis
across genders, age categories, and HbA1c levels revealed significant differences in PAD and

CVD pervasiveness among the ABI groups (P < 0.05). The < 0.9 group consistently showed
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the highest incidence rates, except for peripheral arterial disease in the patients younger than

50 years and CVD in patients belonging to 50 — 60 years (P > 0.05) (Table 1).

Table 1: Cardiovascular and Peripheral Arterial Disease Rates in Relation to Three

Ankle-Brachial Index (ABI) Categories

ABI
Group <0.91 0.91-13 >13 P-value
Men 16 110 14
CVD (%) 9(59.0) 17 (16.1) 4(34.0) <.001
PAD (%) 9(58.2) 3(2.7) 2(15.5) <.001
Female 16 94 10
CVD (%) 8 (55.0) 20 (22.7) 3(36.1) <.001
PAD (%) 6 (40.3) 1(1.6) 1(8.3) <.001
Age lesser than 50 (yrs) 2 36 18
CVD (percentage) 1(48.1) 1(1.7) 1(4.5) <0.001
PAD (percentage) 0(0) 1(1.0) 139 0.270
50 <age < 60, years 21 65 46
CVD (percentage) 5(21.7) 8(11.1) 2(18.4) 0.280
PAD (percentage) 10 (46.6) 1(1.5) 2(11.9) <0.001
60 <age <70, years 51 66 4
CVD (percentage) 25 (48.0) 14 (22.4) 6 (47.6) <0.001
PAD (percentage) 26 (52.0) 1(1.7) 2(16.6) <0.001
Age> 70, years 23 36 37
CVD (percentage) 14 (63.0) 15 (42.2) 6 (44.9) <0.001
PAD (percentage) 11 (49.7) 1(5.1) 4(11.8) <0.001
HbALc < 6.5 % 24 46 4
CVD (percentage) 13 (53.2) 7(16.1) 8(18.5) <0.001
PAD (percentage) 10 (40.7) 1(1.9) 3(6.3) <0.001
6.5% < HbALc < 7.5% >4 51 47
CVD (percentage) 33(62.0) 10 (21.7) 17 (35.5) <0.001
PAD (percentage) 26 (50.9) 1(1.5) 9(18.1) <0.001
HbAlc>75% 13 72 57
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CVD (percentage) 8(61.3) 13(19.2) 16 (27.1) <0.001
PAD (percentage) 6 (50.5) 1(2.1) 4(7.1) <0.001

Determinants of both the cardiac diseases (PAD and CVD)

Through logit regression analysis, examination of independent variables, including sex, age,
corpulence index, TG, HbAlc, TC, LDL-C, HDL-C, and timeframe of diabetes, highlighted
distinct contributors to the risk of both the cardiac diseases in the cohort having high ABI.
Notably, independent risk factors for CVD development encompassed a high ABI (> 1.3; Wald:
7.195), elder age (Wald: 10.385), timeframe of diabetes (Wald: 5.894), and hypertension (Wald:
8.596) (P < .05). Similarly, for PAD, independent risk factors included a high ABI (> 1.3; Wald:

5.412) and timeframe of diabetes (Wald: 4.351) (P < 0.05).
Associations Between High ABI and CVD/PAD

ROC analysis revealed a cutoff of 1.43 for high ABI in predicting CVD, yielding a Youden
index of 0.17, with 37.3% sensitivity and 80.1% specificity. Beyond this threshold, the adjusted
risk of CVD significantly increased to 2.25 (1.43 to 3.54, P <.001). For PAD prediction, the
cutoff for high ABI (>1.3) was 1.45, with a Youden index of 0.50, 64.7% sensitivity, and 84.9%
specificity. At this level, the adjusted risk of PAD markedly rose to 6.97 (4.06 to 11.98, P <
.001). Exceeding 1.43 and 1.45, the odds ratios (OR) for CVD and PAD, adjusted for various

factors, were 2.25 and 6.97, respectively (P < .001).
Discussion

The ankle—brachial index (ABI) serves as a pivotal technique in peripheral arterial disease
(PAD) screening and monitoring. The broader implications of this tool extend to the evaluation
of diseases and diagnoses of stroke and coronary artery disease [16]. The study's findings align

with previous evidence, indicating that patients with either low ABI (lesser than 0.9) or high
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ABI (exceeding 1.3) face heightened mortality risks. Notably, high ABI is often associated with
medial artery calcification, positively correlating with CAD risk [15]. European studies have

underscored the predictability of ABI >1.4 in forecasting increased cardiovascular events [16].

The current investigation focuses on unravelling the clinical characteristics of high ABI,
specifically examining its prognostic utility in cardiovascular disease and PAD, juxtaposed
with normal ABI and low ABI scenarios. A comprehensive comparison across the three ABI
groups unveils significant differences in both symptomatic presentation and in lower limb
manifestations. The prevalence pattern reveals low ABI as predominant, succeeded by high
ABI, forming a parabolic curve. Strikingly, individuals with high ABI exhibit lower limb
ischemic symptoms akin to those with ABI less than 0.91, including cold sensations, neuralgia,
lameness, ulcer, inflammation, contusion, puffiness, and weakened or disappeared arterial
pulse. Neuropathic indicators like cramping, anesthesia, deformity, and drying are also evident

in both low and high ABI cases.

Further examination of the symptoms in the 3 cohorts of ABI reveals distinct profiles.
Individuals with low ABI tend to be older, have a longer duration of type 2 diabetes mellitus
(T2DM), reduced BMI, poorer blood glucose regulation, compromised nutritional, reduced
kidney function, and more severe nerve damage, as identified by vibration perception threshold
(VPT), in contrast to the normal cohort. Conversely, those in the high ABI cohort present with
a higher BMI, better blood glucose regulation, and improved nutritional status, consistent with

previous research [7, 11, 17].

Recent studies have highlighted the incidence of extremely low or high ABI in individuals with
both T2DM and CVD. Building on previous work, our study introduces carotid artery
ultrasonography and lower limb arterial ultrasonographic assessment to enhance the
identification of atherosclerosis in diabetic individuals [14]. The pervasiveness of blood vessel-

related issues is further explored in various ABI cohorts, revealing a U-shaped curve in which
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patients with high ABI exhibit a higher occurrence rate of CVD comparable to that of the

normal group but lesser than that of the group with ABI lesser than 0.91 [18-20].

Notably, smoking, a known predisposing factor for PAD and CVD, did not exhibit prominent
variations in the three ABI cohorts in this study. Logit regression analysis identified high ABI
(> 1.3) as a separate predisposing factor for both the cardiac diseases. ROC analysis pinpointed
an ABI > 1.43 as predictive of cardiovascular ailments, with a 2.71-fold increased risk, boasting
enhanced specificity (80.1 %) but diminished sensitivity (37.3 %). Similarly, an ABI >1.45 was
identified as predictive of PAD, with a 7.54-fold increased risk compared to normal ABI,

demonstrating high specificity.

The adjusted risk analysis further substantiates the connection between high ABI and elevated
risks, revealing a 1.25-fold greater risk of cardiovascular ailments in the > 1.43 ABI cohort and
a 5.97-fold greater chance of getting PAD in the > 1.45 ABI group compared to normal ABI.
Thus, an ABI >1.43 and 1.45 emerges as reliable indicators for forecasting PAD and CVD risks

in the T2DM patients.

Despite the insightful contributions offered by this investigation, it is essential to recognize
various constraints inherent in the study. The cross-sectional nature and reliance on some
retrospective data introduce potential biases. Longitudinal prospective studies are essential for
a more comprehensive understanding of ABI dynamics in diabetes patients. Additionally, the
impact of aging on vascular calcification cannot be entirely excluded, particularly in the older

subjects included in the study.
Conclusion

The study focussing on the use of High Ankle-Brachial index as an indicator of cardiovascular
and Peripheral Arterial Disease in patients with Type-2 Diabetes mellitus highlights distinctive

symptoms associated with high and low ankle—brachial index (ABI) in type 2 diabetic
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individuals. The U-shaped prevalence curve underscores the heightened risk of cardiovascular
disease (CVD) in individuals with either low or high ABI, with high ABI serving as an
independent predisposing factor for both CVD and peripheral arterial disease (PAD). The
identified ABI cutoffs of 1.43 and 1.45 present reliable thresholds for predicting CVD and PAD
risks in the T2DM population. Despite its limitations, this research underscores the valuable
diagnostic utility of ABI in assessing vascular complications and informs risk assessment

strategies in this patient demographic.
Limitations

The limitation of the current study includes its cross-sectional design, which precludes
establishing causality, and the reliance on retrospective data for certain indicators, introducing
the possibility of missing information. Additionally, the influence of aging on calcification of
blood vessels, especially in older subjects, may affect ankle—brachial index (ABI)

measurements and contribute to potential confounding factors.
References

1. Al-Qaisi M, Nott DM, King DH, Kaddoura S. Ankle brachial pressure index (ABPI):
an update for practitioners. Vasc Health Risk Manag. 2009;5:833-841.

2. Caruana MF, Bradbury AW, Adam DJ. The validity, reliability, reproducibility and
extended utility of ankle to brachial pressure index in current vascular surgical
practice. Eur J Vasc Endovasc Surg. 2005;29(5):443-451.

3. Grenon SM, Vittinghoff E, Owens CD, Conte MS, Whooley M, Cohen BE. Peripheral
artery disease and risk of cardiovascular events in patients with coronary artery
disease: insights from the Heart and Soul Study. Vasc Med. 2013 Aug;18(4):176-84.
doi: 10.1177/1358863X13493825. Epub 2013 Jul 8. PMID: 23835937; PMCID:

PMC4207208.

612



10.

11.

Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833 VOL14, ISSUE 11, 2023

Kweon SS, Shin MH, Park KS, et al. Distribution of the ankle— brachial index and
associated cardiovascular risk factors in a population of middle-aged and elderly
Koreans. J Korean Med Sci. 2005;20(3):373-378.

Zheng ZJ, Sharrett AR, Chambless LE, et al. Associations of ankle—brachial index
with clinical coronary heart disease, stroke and preclinical carotid and popliteal
atherosclerosis: the Athero- sclerosis Risk in Communities (ARIC) Study.
Atherosclerosis. 1997;131(1):115-125.

Criqui MH, McClelland RL, McDermott MM, et al. The ankle— brachial index and
incident cardiovascular events in the MESA (Multi-Ethnic Study of Atherosclerosis).
J Am Coll Cardiol. 2010;56(18):1506-1512.

ABIC (Ankle Brachial Index Collaboration), Fowkes FG, Mur- ray GD, Butcher I, et
al. Ankle brachial index combined with Framingham Risk Score to predict
cardiovascular events and mortality: a meta-analysis. JAMA. 2008;300(2):197-208.
Resnick HE, Lindsay RS, McDermott MM, et al. Relationship of high and low ankle
brachial index to all-cause and cardiovascu- lar disease mortality: the Strong Heart
Study. Circulation. 2004; 109(6):733-739.

O’Hare AM, Katz R, Shlipak MG, Cushman M, Newman AB. Mortality and
cardiovascular risk across the ankle-arm index spectrum: results from the
Cardiovascular Health Study. Circula- tion. 2006;113(3):388-393.

Allison MA, Laughlin GA, Barrett-Connor E, Langer R. Associ- ation between the
ankle—brachial index and future coronary cal- cium (the Rancho Bernardo study). Am
J Cardiol. 2006;97(2): 181-186.

Allison MA, Hiatt WR, Hirsch AT, Coll JR, Criqui MH. A high ankle—brachial index
is associated with increased cardiovascular disease morbidity and lower quality of

life. J Am Coll Cardiol. 2008;51(13):1292-1298.

613



12.

13.

14.

15.

16.

17.

18.

Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833 VOL14, ISSUE 11, 2023

Martin-Timon I, Sevillano-Collantes C, Segura-Galindo A, Del Cafizo-Gémez FJ.
Type 2 diabetes and cardiovascular disease: Have all risk factors the same strength?
World J Diabetes. 2014 Aug 15;5(4):444-70. doi: 10.4239/wjd.v5.i4.444. PMID:
25126392; PMCID: PMC4127581.

Alberti KG, Zimmet PZ. Definition, diagnosis and classification of diabetes mellitus
and its complications. Part 1: diagnosis and classification of diabetes mellitus.
Provisional report of a WHO consultation. Diabet Med. 1998;15(7):539-553.

LiL, YuH, Zhu J, Wu X, Liu F, Zhang F, et al. The combination of carotid and lower
extremity ultrasonography increases the detection of atherosclerosis in type 2 diabetes
patients. J Diabetes Complications. 2012;26(1):23-28.

Abbott JD, Lombardero MS, Barsness GW, et al. Ankle-brachial index and
cardiovascular outcomes in the Bypass Angioplasty Revascularization Investigation 2
Diabetes trial. Am Heart J. 2012;164(4):585-590.

Espinola-Klein C, Rupprecht HJ, Bickel C, et al. Different calcu- lations of ankle—
brachial index and their impact on cardiovascular risk prediction. Circulation.
2008;118(9):961-967.

Signorelli SS, Fiore V, Catanzaro S, Simili M, Torrisi B, Anzaldi M. Prevalence of
high ankle—brachial index (ABI) in general pop- ulation of Southern Italy, risk factor
profiles and systemic cardi- ovascular comorbidity: an epidemiological study. Arch
Gerontol Geriatr. 2011;53(1):55-59.

McDermott MM, Liu K, Criqui MH, et al. Ankle-brachial index and subclinical
cardiac and carotid disease: the multi-ethnic study of atherosclerosis. Am J Epidemiol.

2005;162(1):33-41.

614



Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833 VOL14, ISSUE 11, 2023

19. LiJ, LuoY, Xu, et al. Risk factors of peripheral arterial disease and relationship
between low ankle—brachial index and mortality from all-cause and cardiovascular
disease in Chinese patients with type 2 diabetes. Circ J. 2007;71(3):377-381.

20. Luo YY, LiJ, XinY, Zheng LQ, Yu JM, Hu DY. Risk factors of peripheral arterial
disease and relationship between low ankle brachial index and mortality from all-
cause and cardiovascular disease in Chinese patients with hypertension. J Hum
Hypertens. 2007 Jun;21(6):461-6. doi: 10.1038/sj.jhh.1002177. Epub 2007 Mar 8.

PMID: 17344900.

615



	1Pradeep Kumar Padhi, 2Smita Patra, 3Bibhuti Sethy
	Abstract
	Introduction
	Methods
	Results/Outcomes of the study
	Table 1: Cardiovascular and Peripheral Arterial Disease Rates in Relation to Three Ankle–Brachial Index (ABI) Categories
	Discussion
	Conclusion
	Limitations
	References

