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Abstract
Background: Several epidemiological studies have identified the association of 
abnormal ABPI with ischemic stroke. So the goal of this study was to determine the 
actual relationship of ABPI with ischemic stroke in the context of our country. 
Methods: This case control study was carried out in the Department of Neurology, 
Sir Salimullah Medical College and Mitford Hospital, Dhaka, Bangladesh. ABPI 
was measured by Doppler ultrasound machine of 100 patients who were admitted to 
the Mitford Hospital during the study period. Among them 50 patients with Ischemic 
stroke, confirmed by CT/MRI scan of brain were considered as ‘case’ and 50 age- 
sex matched individuals with one or more vascular risk factors (VRF) but without 
stroke were considered as ‘control’. Then the results of ABPI were compared 
between the two groups. Results: Among the 50  patients with ischemic stroke (case 
group), 74% had normal ABPI and  26% had ABPI< 0.9; on the other hand among 
50 age and sex matched individuals (control group) 90% had normal ABPI and 10% 
had ABPI <0.9. The difference was statistically significant between two groups. 
(p=<0.05).This association remained significant even after adjustment for potential 
confounders (age, gender, high BMI, hypertension, diabetes mellitus, 
hyperlipidemia, smoking, ischemic heart disease and family history) in a multiple 
logistic regression model. Conclusion: The incidence of low ABPI is significantly 
higher in ischemic stroke patients than the age- sex matched control. 

Key words: Ischemic stroke; Ankle Brachial Pressure Index (ABPI); vascular risk 
factors (VRF).

INTRODUCTION
Stroke is a major global health hazard. It is the third leading cause of death after 
heart disease and cancer, after the age of 401. Annually 15 million people suffer a 
stroke worldwide. Of these, 5 million die and another 5 million are left permanently 
disabled, placing a burden on family and community2. Stroke is defined as a clinical 
syndrome characterized by rapidly developing clinical symptoms and/or signs of 
focal and at times global loss of brain function, with symptoms lasting >24 hours or 
leading to earlier death, and with no apparent cause other than that of vascular 
origin3. Among the two major types, ischemic stroke comprises 85% while 
hemorrhagic stroke is only 15%4.   Both intra- and extra-cranial atherosclerosis play a 
key role for ischemic stroke5.  The well established risk factors for ischemic stroke 
include advanced age, male gender, previous history of stroke, hypertension, 
diabetes mellitus, obesity, dyslipidemia, cigarette smoking, heart disease, transient 
ischemic attack, positive family history etc6.  But other less studied risk markers to 
predict asymptomatic atherosclerosis and incident ischemic stroke should also be 
identified. Peripheral arterial disease (PAD) affects some 12% to 14% of the general 
population,  reaching 10% in people aged over 60 years and 20% aged over 75 
years7-8. PAD caused by atherosclerosis is the most common cause of lower 
extremity ischemic syndromes in Western societies. Nearly half of those with PAD 
had concurrent coronary or cerebral vascular disease9-10. Even if patients with PAD 
are asymptomatic, they have an increased risk of future cardiac and cerebrovascular 
events, as well as being six times more likely to die within ten years when compared 
to healthy individuals11. The association between peripheral arterial disease and 
increased mortality is a result of the fact that the underlying pathological process, 
atherosclerosis, is a systemic one. Atherosclerosis, if present in the periphery, is also 
likely in other parts of the arterial tree12. 
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group match with the cases who fulfilled the criteria for at least 
1 risk factors as advanced age, male gender, positive family 
history, hypertension, diabetes mellitus, dyslipidemia, smoking, 
high BMI without stroke will be considered as control. Fifty 
clinically diagnosed patients of stroke, done by detailed history 
and examination, were further confirmed as having ischemic 
stroke by CT /MRI scan of brain. Then some relevant 
investigations and measurement of ABPI were performed. 
These patients were considered as case. The demographic, 
clinical and biochemical variables were compared with fifty 
age-sex matched control with appropriate statistical tools. Data 
were collected by a predesigned proforma. Patients information 
were obtained through using patients information sheets which 
involved questionnaire, clinical findings and biochemical 
findings, CT scan / MRI of brain and measurement of ABPI. All 
the cases and controls were informed about the nature of the 
study. Their informed written consent was taken in a consent 
form before collecting data. Proper permission was taken from 
the concerned departments and local ethical committee. The 
ABPI was measured in the Department of Cardiology of Sir 
Salimullah Medical College and Mitford hospital by a group of 
consultant cardiologists who are expert in performing Duplex 
vascular study by using a Doppler Echocardiography Machine 
(Vivid-7, general electric) with accompanying probe 
(8megaHz). All the cases and controls were informed about the 
nature of the study. Their informed written consent was taken in 
a consent form before collecting data.  Statistical analyses 
related with this study were performed by use of SPSS 16.0 
package program. The data was expressed by descriptive 
statistical methods like average, frequency distribution, 
percentage, mean & standard deviation as applicable. 
Comparison between groups was done by standard statistical 
test e.g. Chi-square test or other tests as applicable. Correlations 
between numeric variables, like Lipid profile, Blood glucose, 
Blood pressure, BMI were investigated by Pearson correlation 
test. 

RESULTS
Males were predominant with 33 (66.0%) in group I and 35 
(70.0%) in group II. 
Mean age was 62.32±7.48 years in group I and 62.24±5.14 
years in group II. Regarding risk factors of the study patients, 
previous stroke was found in 4 (8.0%) in group I but not found 
in group II. H/O TIA was found in 2 (4.0%) in group I but not 
found in group II. HTN was 38 (76.0%) in group I and 41 
(82.0%) in group II. DM was 26 (52.0%) and 29 (58.0%) in 
group I and group II respectively. IHD was 10 (20.0%) in group 
I and 8 (16.0%) in group II. Family history of stroke was 17 
(34.0%) in group I and 11 (22.0%) in group II. 
Smoking/Tobacco was 37 (74.0%) and 32 (64.0%) in group I 
and group II respectively. The difference was not statistically 
significant (P>0.05) between two groups (Table 1). Body Mass 
Index (BMI), Random Blood Sugar (RBS), 
hypercholesterolemia were not significantly different between 
the groups, whereas mean blood pressure difference was 
statistically significant (Tables 2, 3, 4 & 5). 
Regarding the ABPI of the study patients, normal (0.91-1.30) 
ABPI was found 37(74.0%) in group I and 45(90.0%) in group 
II. Low ABPI was found in 13(26.0%) in group I and 5(10.0%) 
in group II. The difference was statistically significant (P<0.05) 
between two groups. Mildly lower (0.70-0.90) ABPI was 
9(18.0%) and 4(8.0%) in group I and group II respectively. 
Moderately lower (0.41-0.69) ABPI was found 4(8.0%) in 
group I and 1(2.0%) in group II (Table 6). 

The Fontaine classification provides a framework for clinical 
staging (from I to IV) of peripheral vascular disease13. Although 
intermittent claudication is the primary and most often the only 
symptom of peripheral vascular disease, unfortunately a vast 
majority of patients are asymptomatic and undiagnosed14. As a 
result, relying on clinical history has a very low sensitivity for 
determining the presence of peripheral arterial disease15.
Therefore Ankle Brachial Pressure Index (ABPI), a simple 
noninvasive test done by Doppler assessment of the limb 
vessels to measure blood pressure in the legs relative to arms 
(as an approximation of central pressure), has been widely 
adopted for confirmation of a clinical diagnosis of peripheral 
arterial disease and its quantification16. 
Ankle Brachial Pressure Index (ABPI) is the ratio of tibial 
artery systolic blood pressure to brachial artery systolic blood 
pressure17. The normal range of ABPI is 0.91–1.3; ABPI > 1.3 
or <0.9 is considered as high and low respectively; mild disease 
falls into the range of 0.7–0.9, moderate disease for ratios of 
0.41–0.69 and ratios of less than or equal to 0.4 are quoted in 
severe disease18. 
A number of groups support the use of ABPI not only as a 
diagnostic tool, but also as a risk assessment tool in the setting 
of peripheral vascular disease19-21. In addition to diagnosing 
peripheral vascular disease, ABPI is also an indicator of 
generalized atherosclerosis because lower levels have been 
associated with higher rates of concomitant coronary and 
cerebrovascular disease, and with the presence of 
cardiovascular risk factors22.
Moreover, the lower the ABPI value, the higher the risk of all-
cause and cardiac and cerebrovascular death in patients with 
peripheral vascular disease23. Similarly an elevated ABPI more 
than 1.30 (even if the observation was non -diagnostic because 
of arterial incompressibility secondary to calcification) is also a 
predictor for an increase in all-cause as well as cardiovascular 
mortality24.
However, some study reported a weak association between 
ABPI and ischemic stroke incidence after adjustment for other 
stroke risk factors25. 
The goal of this case-control study was designed, therefore, to 
determine the association of ankle brachial pressure index 
(ABPI) as a risk factor for ischemic stroke.

MATERIALS AND METHODS
This prospective observational case-control study of association 
between ankle brachial pressure index (ABPI) in patients with 
ischemic stroke was conducted who were admitted in the 
Department of Neurology and Medicine of Sir Salimullah 
Medical College Mitford Hospital, Dhaka, Bangladesh from 
July 2011 to June 2012 (1 year). 50 consecutive acute ischemic 
stroke patients and 50 age-sex matched patients other than 
stroke who have one or more vascular risk factors e.g. advanced 
age, male gender, positive family history, hypertension, diabetes 
mellitus, dyslipidemia, smoking, high BMI previous history of 
stroke etc. were studied. Among them the stroke patients were 
considered as ‘case’ and patients without stroke were 
considered as ‘control’.  Inclusion criteria for cases were: (1) 
Patients with CT /MRI scan of brain proven acute ischemic stroke. 
(2)Patients having athero-thrombotic stroke. (3)Patients age more 
than 45 years (4) patients not having hemorrhagic stroke., 
cardioembolic stroke, deep vein thrombosis or acute limb 
ischemia and hypercoagulable  state. The  patients  age  and sex 
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Patients having IHD 3.00 (95% CI 3.05% to 44.32%) times 
more likely to have low ABPI (<0.9). Patients having carotid 
atherosclerosis 2.46 (95% CI 1.68% to 15.31%) times more 
likely to have low ABPI (<0.9). Patients having ischemic stroke 
3.91 (95% CI 1.87% to 33.18%) times more likely to have low 
ABPI (<0.9). Patients having age >55 years, male gender, HTN, 
DM, Family history of stroke, smoking/tobacco, BMI>23 kg/m2 
and hypercholesterolemia were not statistically significant 
(Table 7). Patients having carotid atherosclerosis 0.10 (95% CI 
0.01% to 0.53%) times more likely to have ischemic stroke. 
Patients having low ABPI 7.91 (95% CI 1.58% to 39.49%) 
times more likely to have ischemic stroke. Patients having age 
>55 years, male gender, HTN, DM, IHD, Family history of 
stroke, smoking/ tobacco, BMI>23 kg/m2 and 
hypercholesterolemia were not statistically significant (Table 8).

Risk factors	 Group I (n=50) 	 Group II (n=50) 	 	 P value
	 	 n 	 % 	 n 	 % 
Previous stroke      
 	 Yes 	 4 	 8.0 	 0 	 0.0 	 0.058ns
 	 No 	 46 	 92.0 	 50 	 100.0 
H/O TIA     
 	 Yes 	 2 	 4.0 	 0 	 0.0 	 0.247ns
 	 No 	 48 	 96.0 	 50 	 100.0 
HTN     
 	 Yes 	 38 	 76.0 	 41 	 82.0 	 0.461ns
 	 No 	 12 	 24.0 	 9 	 18.0 
DM     
 	 Yes 	 26 	 52.0 	 29 	 58.0 	 0.564ns
 	 No 	 24 	 48.0 	 21 	 42.0 
IHD     
 	 Yes 	 10 	 20.0 	 8 	 16.0 	 0.602ns
 	 No 	 40	  80.0 	 42 	 84.0 
Family history of stroke     
 	 Yes 	 17 	 34.0 	 11 	 22.0 	 0.181ns
 	 No 	 33 	 66.0 	 39 	 78.0 
Smoking/Tobacco     
 	 Yes 	 37 	 74.0 	 32 	 64.0 	 0.279ns
 	 No 	 13 	 26.0 	 18 	 36.0 

s= significant, ns= not significant. P value reached from chi-square test

Table 1: Distribution of the study patients according to risk factors (n=100)

BMI (kg/m2)	 Group I (n=50) 	 Group II (n=50) 	 P  value
 	 n 	 % 	 n 	 % 

<23 	 29 	 58.0 	 32 	 64.0 	 0.538ns
>23 	 21 	 42.0 	 18 	 36.0 

ns= not significant .P value reached from unpaired t-test

Table 2: Distribution of the study patients according to BMI (n=100)

Blood pressure (mmHg)	 Group I (n=50)	 Group II (n=50)	 P value
	 Mean	 ± SD	 Mean	 ± SD	

Systolic	 152.2	 ±23.39	 134.4	 ±26.2	 0.001s

Range (min-max)	 (110	 -200)	 (100	 -190)	
Diastolic	 89.2	 ±13.07	 81.2	 ±15.14	 0.001s

Range (min-max)	 (70	 -120)	 (60	 -120)	

s= significant .P value reached from unpaired t-test

Table 3: Distribution of the study patients according to Blood Pressure (n=100)

Hypercholesterolemia	 Group I	 Group II	 P value
	 (n=50)	 (n=50)	
	 n	 %	 n	 %	

Yes	 21	 42.0	 14	 28.0	 0.142ns

No	 29	 58.0	 36	 72.0	

ns= no significant .P value reached from Chi-square test

Table 4: Distribution of the study patients according to Random 
blood sugar (n=100)

	 Group I	 Group II	 P value
	 (n=50)	 (n=50)	
	 Mean	 ±SD	 Mean	 ±SD	

RBS (mmol/l)	 10.05	 ±4.49	 9.77	 ±3.91	 0.740ns

Range (min-max)	 (5.2	 -21)	 (5.4	 -19)

RBS=Random blood sugar .ns= not significant . P value 
reached from unpaired t-test

Table 5: Distribution of the study patients according to 
hypercholesterolemia (n=100)

ABPI	 Group I	             Group II    P value
	 (n=50) 	               (n=50) 
	 n 	 % 	 n 	 % 

Normal (0.91-1.30) 	 37 	 74.0	 45	 90.0 	

Low 	 13 	 26.0 	 5 	 10.0	 0.037s 

 Mild (0.70-0.90) 	 9 	 18.0 	 4 	 8.0 	 -

 Moderate (0.41-0.69) 	 4 	 8.0 	 1 	 2.0 	 -

 Severe (<0.40)	  0 	 0.0 	 0 	 0.0 	 -

s= significant .P value reached from unpaired t-test

Table 6: Distribution of the study patients according to ankle 
brachial pressure index (ABPI) (n=100)

	  	                   95.0% CI for OR 	        P value
  	 OR	 Lower 	 Upper
 
Age >55 years 	 0.25	  0.00 	 9.34 	 0.453ns
Male gender 	 1.07 	 0.14 	 7.48 	 0.979ns
HTN 	 0.102 	 0.00 	 2.370 	 0.155ns
DM 	 1.18 	 0.14 	 9.51 	 0.872ns
IHD 	 3.00 	 3.05 	 44.32 	 0.005s
F/H of stroke 	 0.99 	 0.17 	 5.77 	 0.991ns
Smoking /tobacco 	 2.23 	 0.25 	 19.46 	 0.466ns
BMI (>23 kg/m2) 	 0.52 	 0.09 	 2.84 	 0.453ns
Hypercholesterolemia 	 3.79 	 0.55 	 26.00 	 0.174ns
Carotid Atherosclerosis 	 2.46 	 1.68 	 15.31 	 0.026s
Ischemic stroke 	 3.91 	 1.87 	 33.18 	 0.002s

s=significant; ns=not significant

Table 7: Multiple logistic regression models for risk factors 
associated with low ABPI (<0.9).
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DISCUSSION
An ABPI ratio of less than 0.9 has been associated with up to a 
three-fold relative increase in cardiovascular mortality like 
ischemic stroke, IHD in both men and women7,22,27. Similarly, 
having an elevated ABPI >1.40 is a predictor for an increase in 
all-cause mortality as well as cardiovascular mortality like 
stroke and IHD28. 
However, relatively few data exist on the relationship between 
ABPI and stroke, and those studies have presented conflicting 
results, some showing that low ABPI independently predicted 
stroke risk,29-31 while other studies did not find such an 
association20,32. Furthermore, many of these studies were 
focused largely on a single race, gender, or a narrowly defined 
age group29-31. For these discrepancies the current study was 
conducted to evaluate the association of ABPI with ischemic 
stroke in the Bangladeshi population.
A total of 100 consecutive patients were enrolled in this study, 
out of which 50 patients with acute ischemic stroke and 50 
patients having other than stroke were considered as group I 
(case) and group II (control) respectively. The present study 
findings were discussed and compared with previously 
published relevant studies.
In this current study in Table I was observed that the mean age 
was found 62.32±7.48 years with range from 47 to 80 years in 
group I and 62.24±5.14 years with range from 50 to 72 years in 
group II, which was almost similar between two groups. Most 
of the subjects were in 6th and 7th decade in both groups 
exploring that the association of low ABPI with ischemic 
stroke increase with age33,34.  In a Thai study  showed the mean 
age of all ischemic stroke patients was 63.5±14 years, 
70.3±14.6 years in patients with abnormal ABPI  and 61.9± 
13.4 years in patients with normal ABPI35 Another study  
obtained the mean age was 64.04 ± 12.24 years in patients with 
normal ABPI and 70.48 ± 11.78 years in patients with 
abnormal ABPI.36 In recent  study showed the median age was 
64 years with range from 55 to 73 years in patients with normal 
ABPI and 71 years with range from 63 to 77 years in patients 
with abnormal ABPI37. The above findings are compatible with 
the current study.

In Table II regarding the sex incidence of the present study, it 
was observed that male was found 66.0% in group I and 70.0% 
in group II. A series of study showed that Male to female ratio 
was almost 2:1 in the whole study patients and male sex was 
associated with plaque score independently of other risk 
factors. 35-38  Similarly, male predominance also obtained39.

Table III regarding the risk factors of the study patients, 
previous stroke was found in 4(8.0%) in group I and H/O TIA 
was found in 2(4.0%) in group I but not found in group II. 
HTN was 38(76.0%) in group I and 41(82.0%) in group II. DM 
was 26(52.0%) and 29(58.0%) in group I and group II 
respectively. IHD was 10(20.0%) in group I and 8(16.0%) in 
group II. Family history of stroke was 17(34.0%) in group I 
and 11(22.0%) in group II. Smoking/Tobacco was 37(74.0%) 
and 32(64.0%) in group I and group II respectively. In a study 
documented that older age, previous history of stroke, TIA, 
diabetes mellitus, hypertension, ischemic heart disease, 
smoking and high BMI were considered as significant risk 
factors of stroke and abnormal ABPI22. In this series it was 
observed that previous stroke, H/O TIA, HTN, DM, IHD, 
positive family history of stroke and smoking / Tobacco were 
almost similar between two groups, no statistically significant 
(P>0.05) difference was found between the groups. Similar 
observations regarding the risk factors of stroke were also 
made30, 37, 40.

For Asian people, BMI >23 kg/m2 was considered as high 
BMI41. In Table IV this current study it was observed that BMI 
<23 kg/m2 was found in 58.0% patients in group I and 64.0% 
in group II. BMI >23 kg/m2 was found in 42.0% in group I and 
36.0% in group II. The difference was not statistically 
significant (P>0.05). A recent study mentioned that there were 
7.4% patients who showed abnormal ABI (<0.90), and these 
patients were typically older and had a lower BMI. 37  In an 
another study  obtained that 75.0% and 72.7% patients were 
overweight in group I (stroke patients) and group II (control) 
respectively40.

In Table V this present study it was observed that the mean 
systolic blood pressure was found 152.2 ± 23.39 mmHg varied 
from 110 to 200 mmHg in group I and 134.4±26.2 mmHg 
varied from 100 to 190 mmHg in group II. The mean systolic 
blood pressure was significantly (p <0.001) higher in group I 
patients. On the other hand the mean diastolic blood pressure 
was found 89.2 ± 13.07 mmHg varied from 70 to 120 mmHg in 
group I and 81.2 ± 15.14 mmHg varied from 60 to 120 mmHg 
in group II. The mean diastolic blood pressure was significantly 
(p <0.001) higher in group I patients. But the presence of 
hypertension had no significant difference between two groups. 
This may be due to reactionary hypertension which occurs 
immediately after the stroke and another possibility might be, 
most of the patients with hypertension were very much 
indifferent about their anti-hypertensive therapy than the 
control group. These findings gave the emphasis over the blood 
pressure control as preventive measures of stroke and other 
cardiovascular events. The higher mean systolic and diastolic 
BP were also observed, where the mean systolic BP was found 
173.0±16.0 mmHg and 162.0±8.0 mmHg in group I and group 
II respectively.39 Similarly, the mean diastolic BP was found 
98.0±8.0 mmHg in group I and 101.0±8 mmHg in group II, 
which are comparable with the current study.

 	                                           95.0% CI for OR 	 	 P value
  	 OR 	 Lower 	 Upper 

Age >55 years 	 0.75 	 0.16 	 3.41	  0.716ns
Male gender 	 0.43 	 0.11 	 1.68 	 0.225ns
HTN 	 0.98 	 0.21 	 4.47 	 0.983ns
DM 	 0.53 	 0.14 	 2.01 	 0.358ns
IHD 	 0.28 	 0.04 	 1.73 	 0.173ns
F/H of stroke 	 1.79 	 0.47 	 6.77 	 0.389ns
Smoking/tobacco 	 2.34 	 0.56 	 9.69 	 0.239ns
BMI (>23kg/m2) 	 1.04 	 0.30 	 3.61 	 0.946ns
Hypercholesterolemia 	 1.47 	 0.46 	 4.69 	 0.508ns
Carotid Atherosclerosis 	 0.10 	 0.01 	 0.53 	 0.007s
Low ABPI (<0.9) 	 7.91 	 1.58 	 39.49 	 0.012s

s=significant; ns=not significant. 

Table 8: Multiple logistic regression models for risk factors 
associated with Ischemic stroke. 
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In Table VI this current series it was observed that the mean 
Random blood sugar (RBS) was found 10.05±4.49 mmol/l and 
9.77±3.91 mmol/l in group I and group II respectively, which 
were almost similar between two groups. A recent study 
mentioned that there was a significant association of Random 
blood sugar was found 11.05±4.4 and 8.77±3.91 mmol/l 
mmol/l in group I and group II respectively, which are 
comparable with the current study42.

In Table VII this present series it was observed that 
hypercholesterolemia was found 42.0% in group I and 28.0% 
in group II, that was higher in group I but not statistically 
significant (P>0.05) between two groups. Similarly, a recent 
study showed hypercholesterolemia 40.3% in their study 
patients, which is similar with the current study43. In another 
study documented hypercholesterolemia 42.4% and 14.3% 
patients in group I (stroke patients) and group II (control) 
respectively, which is closely resembled with the current 
study40. 
In Table VIII Duplex study of the carotid arteries shows carotid 
arthrosclerosis was significantly higher in group I, where 
almost one third (32.0%) of the group I patients had 
atherosclerosis in the carotid arteries proved by the carotid 
artery duplex study and only 12.0% of group II patients had 
carotid atherosclerosis. Mild atherosclerosis was found 
11(22.0%) in group I and 5(10.0%) in group II. Moderate 
atherosclerosis was 4(8.0%) in group I and 1(2.0%) in group II. 
Severe atherosclerosis was 1(2.0%) in group I but not found in 
group II. The difference was statistically significant (P<0.05) 
between two groups. This indicates that the presence of carotid 
atherosclerosis was significantly associated with stroke. The 
finding of this present study was congruent with previous 
studies where severe extracranial disease was significantly 
associated with the incidence of ischemic stroke36, 44.
In Table IX regarding the Ankle Brachial Pressure Index 
(ABPI) it was observed in this series that normal (0.91 - 1.30) 
ABPI was found nearly three fourth (74.0%) in group I patients 
and 90.0% in group II. Low ABPI was found more than one 
fourth (26.0%) in group I and 10.0% in group II. Low ABPI 
was significantly (p=0.037) higher in group I patients. It 
indicates that ischemic stroke is associated with low ABPI. 
Mildly lower (0.70-0.90) ABPI was 18.0% and 8.0% in group I 
and group II respectively. Moderately lower (0.41-0.69) ABPI 
was found 8.0% in group I and 2.0% in group II. Similarly, in a 
study reported that low ABPI was strongly associated with 
increased incidence of ischemic stroke.45 In another study also 
showed significant association of ischemic stroke with low 
ABPI, which was similar with the current study; but the 
percentage of the low ABPI of the current study patients with 
stroke was higher (26.0%) with the above mentioned study 
(12.7%), which may be due to the ethnic variation.46 In 
Singapore general hospital a study done and  found  that 26.0% 
patients with low ABPI have incident stroke, which is closely 
resembled with the current study36. 

In Asian people, possibly the prevalence of low ABPI is higher 
than the European people, although this should be determined 
in a large scale observational study in the Asian community. 
There might be another possibility that the current study and 
Singapore study were hospital based study and the American 
study was done in the community. This might be the cause of 
higher prevalence of low ABPI in these studies. 
In Table X  this current study it was observed in multiple 
logistic regression model that the patients who had ischemic 
stroke will have 3.91 times more likely to have low ABPI 
(<0.9) with 95% CI 1.87% to 33.18%; (p<0.05). Patients who 
had IHD will have 3.0 times more likely to have low ABPI 
(<0.9) with 95% CI 3.05% to 44.32%; (p<0.05). Patients who 
had carotid atherosclerosis will have 2.46 times more likely to 
have low ABPI (<0.9) with 95% CI 1.68% to 15.31%; 
(p<0.05). On the other hand, patients with age >55 years, male 
gender, HTN, DM, Family history of stroke, smoking/tobacco, 
BMI >23 kg/m2 and hypercholesterolemia were not 
statistically significant (P>0.05) with low ABPI in multivariate 
logistic model. In a recent study performed multivariate 
regression among ischemic patients and found that older age, 
hypertension, coronary disease, elevated systolic blood 
pressure, as well as low and borderline ABIs were all 
significantly associated with stroke46.
In Table XI  this present study it was observed in the multiple 
logistic regression model that the patients who had low ABPI 
will have 7.91 times more likely to have ischemic stroke with 
95% CI 1.58% to 39.49%; (p<0.05). Patients who had carotid 
artherosclerosis will have 0.10 times more likely to have 
ischemic stroke with 95% CI 0.01% to 0.53%; (p<0.05). 
Whereas patients with >55 years, male gender, HTN, DM, 
IHD, Family history of stroke, smoking / tobacco, BMI (>23 
kg/m2) and hypercholesterolemia were not significantly 
(P>0.05) associated in multivariate logistic model. In a recent 
study found that after multivariate analysis, ischemic stroke 
was significantly correlated with abnormal ABI (OR 1.85; CI 
1.05-3.28; P=0.033); male gender (OR 1.45; CI 1.08-1.95; 
P=0.014) and age <60 years (OR 3.71; CI 2.63-5.24; P=0.001). 
The above findings are consistent with a current study35.
In the Strong Heart Study the association between high ABI 
and mortality was similar to that of low ABI and mortality, 
highlighting a U-shaped association between this noninvasive 
measure of peripheral arterial disease and mortality risk. Death 
from all causes occurred in 23.3% of the study subjects and of 
these, 26.6% were attributable to cerebrovascular disease and 
Low ABI was present in 4.9%, and high ABI occurred in 9.2%. 
28 But the above mentioned findings were inconsistent with the 
findings of the current study. 

CONCLUSION
The present study data was showing a link between low ABPI 
with IHD, carotid atherosclerosis and ischemic stroke. So there 
is significant association of low Ankle Brachial Pressure Index 
(ABPI) in patients with Ischemic Stroke: 
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