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Abstract
Background 
Peripheral artery disease (PAD) is a vascular disorder leading to serious complications if not managed
promptly. This study is conducted to analyze clinical and cardiovascular risk factors in PAD patients
presenting at a tertiary care hospital and management strategies.

Methodology
This observational study was conducted at the Department of Cardiology, Mohamed Bin Khalifa Specialist
Cardiac Centre. One hundred and twenty patients aged more than 35 years with PAD were included in the
study. Data regarding age, gender, physical exam, cardiovascular risk profile, carotid disease, coronary artery
disease, and treatment strategy were recorded on a pre-designed questionnaire by the researcher himself.
The data were analyzed using IBM Corp. Released 2017. IBM SPSS Statistics for Windows, Version 25.0.
Armonk, NY: IBM Corp.

Results
The mean age of patients with PAD was 65.46±10.56 years. About 79.2% were hypertensive, 81.7% had
hyperlipidemia, 83.3% had diabetes, 29.2% had renal insufficiency, and 38.3% were active smokers,
respectively. In age ≥65 years, infra-popliteal PAD was significantly lower as compared to above-knee PAD
(23.4% vs. 76.6%, p=0.002). In diabetic patients, the proportion of above-knee PAD was higher than below-
knee PAD (60% vs. 40%, p=0.033).

Conclusion
Older age, diabetes, and carotid disease were significant predictors for peripheral artery disease, and these
are significantly associated with above-the-knee peripheral artery disease.

Categories: Cardiology
Keywords: " "cardiovascular disease risk factors, myocardial infarction  , carotid atherosclerosis, coronary artery
lesion (cal), peripheral arterial diseases

Introduction
Peripheral artery disease (PAD) is a leading cause of morbidity [1]. This is a serious vascular condition
characterized by debilitating atherosclerotic occlusion of lower limb arteries [2]. This is typically associated
with multi-vessel disease, which raises the risk of morbidity and mortality and affects up to 14% of the
general population [3,4]. In South Asia, there were 1,286,587 new cases of PAD, and 2964 deaths occurred
due to it. Moreover, there were 68404 new cases of PAD among females and 43,876 new cases of PAD among
males [5].

Higher age, diabetes, smoking, hypertension, hyperlipidemia, male gender, raised glucose levels, raised
plasma fibrinogen levels, heart failure, previous history of myocardial infarction, and cerebrovascular events
are the factors associated with PAD [1,6-8]. A Pakistani study revealed that PAD was significantly associated
with smoking (p=0.001), obesity (p=0.004), hypertension (p=0.001), and hypercholesterolemia (p=0.005) [9].

If PAD is left untreated, it raises the risk of stroke, heart attack, amputation, and mortality. [6] As
atherosclerosis interrupts several circulatory subsystems, there is a greater risk of cerebrovascular disease
and coronary artery disease among patients with PAD [6,10]. Various pieces of research have revealed that
myocardial infarction patients with PAD are at higher risk of adverse cardiac events than myocardial
infarction patients without PAD [11-13]. Another research revealed that patients with PAD had a four-fold
greater risk of overall mortality and an approximately eight-fold greater risk of cardiovascular death.
Furthermore, PAD is significantly associated with disability and poor quality of life [14].
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In the Gulf region, data on the clinical and cardiovascular profiles of individuals with PAD are scarce. Better
clinical and cardiovascular profile information would improve the treatment outcomes of individuals with
atherosclerotic cardiovascular disease in clinical practice. As a result, the current study sought to analyze
clinical and cardiovascular risk factors and the management of PAD patients presenting at a tertiary care
hospital.

Materials And Methods
This was an observational study conducted at the Department of Cardiology at the Mohamed Bin Khalifa
Specialist Cardiac Centre in Bahrain. The sample size of 120 patients with PAD was estimated using the
Open Epi sample size calculator by taking the statistics of heart disease among PAD as 34% [15], the bond on
an error as 8.5%, and the 95% confidence level. Patients aged more than 35 years of either gender with PAD
were included in the study. PAD was labeled as positive if patients had a pathological ankle-brachial index
(ABI) less than 0.90 in at least one lower extremity or a history of amputation or revascularization because of
ischemia. Patients with indications of anticoagulation or a history of atrial fibrillation were excluded from
the study. Patients for the present study were selected using the consecutive sampling technique.

The ethical committee of NICVD approved this study, and verbal informed consent was obtained from all the
eligible participants before enrollment. Data regarding age, gender, physical exam (weight, height, BMI),
cardiovascular risk profile (smoking, diabetes, hypertension, hyperlipidemia, and renal insufficiency),
carotid disease, coronary artery disease (acute myocardial infarction [MI], coronary artery bypass graft
surgery [CABG], and percutaneous coronary intervention [PCI]), and treatment strategy (pre-dilatation and
provisional stenting) were recorded on a pre-designed questionnaire by the researcher himself.

The data were analyzed using IBM Corp. Released 2017. IBM SPSS Statistics for Windows, Version 25.0.
Armonk, NY: IBM Corp. The mean and standard deviation were reported for age and BMI. Frequency and
percentage were computed for gender, cardiovascular risk profile, peripheral artery disease, and carotid
disease, coronary artery disease (PCI, CABG, and MI). Comparisons between peripheral artery disease (above
and below the knee) and carotid disease, coronary artery disease (CAD), and types of CAD such as PCI,
CABG, and MI were done using the chi-square test/Fisher exact test. A p-value of ≤0.05 was considered
statistically significant.

Results
The mean age and BMI of the included patients were 65.46±10.56 years and 28.68±5.45 kg/m2. Of 120
patients, most were males (85.8%), and 14.2% were females. About 79.2% were hypertensive, 81.7% had
hyperlipidemia, 83.3% had diabetes, 29.2% had renal insufficiency, and 38.3% were smokers (Table 1). 

Variables Statistics

Age (years) 65.46±10.56

BMI (kg/m2) 28.68±5.45

Gender  

Male 103 (85.8%)

Female 7 (14.2%)

Comorbidities  

Hypertension 95 (79.2%)

Hyperlipidemia 98 (81.7%)

Diabetes 100 (83.3%)

Renal insufficiency 35 (29.2%)

Active smoking 46 (38.35)

TABLE 1: Baseline characteristics of study variables

A statistically significant difference was observed between PAD and carotid disease (p=0.028). While an
insignificant difference was observed between overall CAD and categories of CAD with respect to PAD
(p>0.05) (Table 2).
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PAD Carotid disease
Coronary artery disease (n=67, 55.8%)

PCI CABG Acute MI

Below knee (n=43, 35.8%) 0 19 (43.2%) 7 (33.3%) 1 (50%)

Above knee (n=77, 64.2%) 8 (100%) 25 (56.8%) 14 (66.7%) 1 (50%)

Total (n=120) 8 44 21 2

p-value 0.028*
0.238 0.81 0.999

0.251

TABLE 2: Cardiovascular profile
PAD: Peripheral artery disease

Of 120 patients, predilatation (only ballooning) was performed in 109 patients (90.8%), and stenting after
dilatation was performed in 24 patients (20%). A statistically insignificant difference was observed between
management strategy and PAD with a p-value >0.05 (Table 3).

Treatment method
PAD

p-value
Below knee (n=43, 35.8%) Above knee (n=77, 64.2%)

Predilatation (n=109) 37 (33.9%) 72 (66.1%) 0.174

Stenting (n=24) 9 (37.5%) 15 (62.5%) 0.849

TABLE 3: Comparing treatment methods
PAD: Peripheral artery disease

In age ≥65 years, below-knee PAD was significantly lower as compared to above-knee PAD (23.4% vs. 76.6%,
p=0.002). The odds of above-knee PAD were 3.26 times higher in patients of age ≥65 years than those aged
<65 years. In diabetic patients, the proportion of above-knee PAD was higher than below-knee PAD (60% vs.
40%, p=0.033). The odds of above-knee PAD were 3.77 times higher among diabetic patients as compared to
non-diabetic patients (Table 4). 
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 PAD p-value OR (95% CI)  

Age groups Below knee Above knee    

<65 years 28 (50%) 28 (50%)
0.002* 3.26 (1.49-7.12)

 

≥65 years 15 (23.4%) 49 (76.6%)  

BMI      

<30 kg/m2 29 (38.2%) 47 (61.8%)
0.485 1.32 (0.60-2.90)

 

≥30 kg/m2 14 (31.8%) 30 (68.2%)  

Gender      

Male 35 (34%) 68 (66%)
0.297 0.57 (0.20-1.63)

 

Female 8 (47.1%) 9 (52.9%)  

Hypertension      

Yes 36 (37.9%) 59 (62.1%)
0.359 1.56 (0.59-4.12)

 

No 7 (28%) 18 (72%)  

Hyperlipidemia      

Yes 35 (35.7%) 63 (64.3%)
0.954 0.97 (0.37-2.54)

 

No 8 (36.4%) 14 (63.6%)  

Diabetes      

Yes 40 (40%) 60 (60%)
0.033* 3.77 (1.03-13.73)

 

No 3 (15%) 17 (85%)  

Smoking      

Yes 19 (41.3%) 27 (58.7%)
0.324 1.46 (0.68-3.14)

 

No 24 (32.4%) 50 (67.6%)  

Renal insufficiency      

Yes 11 (31.4%) 24 (68.6%)
0.518 0.75 (0.32-1.75)

 

No 32 (37.6%) 53 (62.4%)  

TABLE 4: Peripheral artery disease and cardiovascular risk factors
PAD: Peripheral artery disease

Discussion
The prevalence of PAD in the general population is 14% among older people [3,4]. In Asian-Pacific countries,
the prevalence rates of PAD range from 5% to 12.1%. For diabetic patients with PAD, the prevalence is
reported as 19.4% in Chinese, 6% in Malays, 20% in Indians, and 32% in Pakistanis [16,17]. The variation in
geography, socioeconomic status, and lifestyle determinants might play a role in the differences in PAD
among different populations [18,19].

Most of the patients in our study were aged equal to 65 years, and the mean age was 65.46±10.56 years.
Studies also revealed that the risk of PAD increases with age. Wu et al. showed that the mean age of patients
with PAD associated with below-knee amputation was 66 years, ranging from 41 to 97 years [20]. Literature
shows that the proportion of PAD is approximately 5% in the age group 40 to 44 years and approximately
12% in 70 to 74 years in males and females in developed countries [21,22]. In developing countries, the
proportion of PAD among females is almost the same as in developed countries. Moreover, in developing
countries, PAD is estimated at 2% to 8% among males [21,22]. 

The known risk factors identified for below-knee PAD in the current study were age, diabetes, and carotid
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disease. Research studies have revealed that male gender, older age, hyperlipidemia, smoking, diabetes,
hypertension, acute MI, and stroke are the predictors of PAD [1,6-8]. Attar et al. found that in Swedish PAD
patients with MI, the proportion of PAD was higher in patients with previous MI, hypertension, diabetes,
and older age [13]. Escobar et al. also found that PAD was frequent among diabetic patients older than 70
years [1]. Umer et al. in Pakistan found that higher age, hypertension, a longer duration of diabetes, and
smoking were significant predictors for PAD. Another Pakistani study by Majid et al. revealed that PAD was
significantly associated with smoking (p=0.001), obesity (p=0.004), hypertension (p=0.001), and
hypercholesterolemia (p=0.005) [9]. Urbano et al. found that hypertension was the most significant risk
factor for PAD, with odds of 4.9 times, followed by diabetes mellitus, dyslipidemia, and a higher BMI [23].

In the current study, we found that the proportion of coronary artery diseases was statistically similar
between below- and above-knee PAD. Different studies have revealed that MI patients with PAD have a
greater risk of cardiovascular events as compared to MI patients without PAD [11-13]. Previous studies also
revealed that the risk of overall mortality and cardiovascular mortality is higher among patients with
PAD [14].

Hence, our study highlighted the importance of risk profile assessment in high-risk populations to screen
out people at high risk. This step would help in early intervention and follow-up of high-risk populations to
improve treatment strategies for decreasing the burden of cardiovascular diseases. More prospective trials
with a larger sample size should be conducted to increase the generalizability of findings.

Conclusions
Older age, diabetes, and carotid disease were significant predictors of peripheral artery disease, and these
are remarkably associated with above-the-knee femoropopliteal peripheral artery disease. Prompt diagnosis
and management are crucial to preventing serious complications. Screening for other vascular disorders may
be considered for PAD patients.
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