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Abstract

 Background: The Ankle Brachial Index (ABI) 

helps predict peripheral arterial disease (PAD). Low 

ABI (<0.90) is associated with poorer cognition and 

high cardiovascular events in the elderly.

 Objectives: To assess the prevalence of

PAD by utilizing the ABI in a cohort of Thai community

dwelling elderly with memory and mobility problems

who attended the day care for cognitive and physical

rehabilitation during 2013-2014. To explore the 

association between the ABI, and cognition, activities

of daily livings, gait, and other vascular risk factors.

 Materials & Methods: One hundred and fi fty-

five elders were participated at the Day Care 

for Rehabilitation Program during 2013-2014 at 

Nhongkaem Health Care Center in Bangkok, 

Thailand. The ABI is measured and calculated 

for each leg separately. Cognitive assessment, 

Thai Mental State Examination (TMSE), activities 

of daily livings(ADLs) assessment and gait were 

evaluated before starting the day care rehabilitation 

program. Fasting blood was drawn for biochemistry 

evaluation of vascular risk factors, creatinine, and 

free thyroxine. 

 Results: Mean age of participants was 70.77 

(7.50). The mean right and left ABI was 1.04(0.12). 

The prevalence of PAD was 10% among our elderly 

cohort. There were signifi cant but weak correlations

between ABI score and TMSE, finger tapping, 

category verbal fl uency, functional reach test, Thai 

ADL scores, Tinetti gait score, timed-get up and go, 

and systolic blood pressure. 

 Conclusion: The prevalence of PAD assessed 

by ABI was 9.2% in this community dwelling Thai 

elder cohort. Low ABI is associated with poor finger 

tapping test, poor category verbal fluency perfor-
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 mance, longer time when performing get up and 

go, poor Tinetti gait score, and higher systolic blood 

pressure. Further exploration of vascular lesions in 

the brain in association to low ABI needs to clarify 

as explanation of these findings.

Background

Peripheral arterial disease (PAD) is an athero-

sclerotic occlusive disorder of arteries distal to the 

aortic bifurcation. PAD, as measured by the ankle–

brachial index (ABI)1,2, is prevalent among the el-

derly. In older adults, lower ABI index is associated 

with poorer cognitive function.3 In individuals with 

chronic kidney disease, low ABI index is related to 

all cardiovascular mortality.4

Objectives 

 We assessed the prevalence of PAD by utilizing

the ABI in a cohort of Thai community dwelling 

elderly with memory and mobility problems who 

were recruited to participate in the day care for 

cognitive and physical rehabilitation study during 

2013-2014. We explored the association between 

the ABI, and cognition, activities of daily livings, gait, 

and other vascular risk factors.

Materials & Methods 

 One hundred and fifty-five elders were partici-

pated at the Day Care for Rehabilitation Program 

during 2013-2014 at Nhongkaem Health Care 

Center in Bangkok, Thailand. They had PAD

assessed by the ABI. The measurement of the ABI 

involves recording the systolic pressures in the 

brachial artery at each elbow and systolic pressures 

in the posterior tibial and the dorsalis pedis arteries 

at each ankle. A ratio of the ankle systolic pressure 

in the numerator, over the higher brachial pressure 

in the denominator was calculated. The ABI is 

calculated for each leg separately. The ABI1 is 

graded into normal (score 1.00 to 1.29), borderline 

PAD (0.91-0.99), mild to moderate PAD (0.41 to 

0.90), and severe PAD (0.40 or less). Cognitive 

assessment, Thai Mental State Examination 

(TMSE)5, activities of daily livings assessment 

(utilizing Thai Activities of Daily Living Scale (Thai 

ADL)6, range 0-26, the higher the score, the poorer 

performance is), and gait, using Tinetti gait score7 

and time get up and go test8, were evaluated before 

starting the day care rehabilitation program. Fasting 

blood was drawn for biochemistry evaluation of 

vascular risk factors, creatinine, and free thyroxine. 

Blood pressure was measured after 2 hours of 

sitting & resting. Weight, height, and waist were 

measured and the body mass index (BMI) was 

calculated. Pearson correlation from SPSS15 was 

used in statistical analysis.

Results 

 Mean age of participants was 70.77(7.50). The 

mean right and left ABI was 1.04 (0.12). The mean 

Thai Mental State Exam (modified Mini Metal State 

Exam in Thai version), finger tapping test, category 

verbal fluency (ISAAC15)9, Thai ADL scale score, 

Tinetti gait score, functional reach test, and timed-

get up and go was 24.54 (5.77), right:28.35 (14.08)/ 

left:26.26 (13.73), 25.52 (10.04), 4 (5.81), 18.32 

(8.17), 8.56 (3.33), and 22.37(24.62). Mean BMI was 

25.55 (4.64). Mean SBP was 144.03 (22.53) 

(min=96, max=202.96). Mean DBP was 76.55(12.26) 

(min=47, max=109). There were significant but 

weak correlations between ABI score and TMSE, 

finger tapping10, category verbal fluency, functional 

reach test11, Thai ADL scores, Tinetti gait score, 
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timed-get up and go, and systolic blood pressure. 

There is no correlation between ABI and BMI, dias-

tolic blood pressure, fasting blood sugar, lipid 

profiles, creatinine, and free thyroxine levels. The 

results showed in Table 1-3.

Table 1 Subject characteristics

Mean (SD)

Age (yers)(N=155) 70.77 (7.49)

ABI_right 1.038 (0.123)

ABI_left 1.035 (0.117)

Thai Mental State Exam (TMSE)(0-30) 24.54 (5.77)

Finger tapping test _right (seconds) 28.35 (14.08)

Finger tapping_left (seconds) 26.26 (13.73)

ISACC15 25.52 (10.04),

Tinetti gait score 18.32 (8.17)

Timed get up and go (seconds) 22.37 (24.62)

Thai ADL score(0-26) 4 (5.81)

Functional reach test (inches)_right or non- affected side 8.56 (3.33)

Systolic BP (mmHg) 144.03 (22.53)

Diastolic BP (mmHg) 76.55 (12.26)

Body mass index 25.55 (4.64)

Fasting blood sugar (mg%) 107.07 (28.44)

Serum cholesterol 213.77 (47.36)

Serum triglyceride 173.28 (106.87)

Serum HDL 52.98 (14.23)

Serum LDL 126.81 (40.99)

Serum uric acid 7.81 (8.92)

Serum free thyroxine 1.36 (1.07)

Serum creatinine 1.91 (10.42)

ABI=Ankle Brachial Index, Thai ADL= Thai Activity of Daily Living Scale

Table 2  Ankle-Brachial Index (ABI) results

ABI Number Diagnosis Frequency (%) (n=155)

1.00 to 1.29 Normal Right: 125(77.2), left: 121(74.7)

0.91-0.99 Borderline Right: 21(13), left: 21(13)

0.41 to 0.90 Mild-to-moderate PAD Right: 9(5.6), left: 13(8)

0.40 or less Severe PAD Right: 0(0), left: 0(0)
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Table 3 Correlation between the ankle-brachial index (ABI) and other subject characteristics, and blood 

 chemistry

ABI right ABI left

ABI right 1 0.663(**)

ABI left 0.663(**) 1

Age -0.024 -0.045

Body mass index -0.035 -0.058

Thai ADL scores -0.174(*) -0.314(**)

Functional reach 0.291(**) 0.320(**)

Get up and go test-timed -0.263(**) -0.257(**)

Tinetti test score 0.244(**) 0.260(**)

Thai mental state exam (TMSE) 0.125 0.302(**)

ISACC15 0.200(*) 0.253(**)

Finger tapping_right 0.293(**) 0.288(**)

Finger tapping_left 0.211(*) 0.250(**)

Fasting blood sugar 0.035 0.009

Serum cholesterol -0.044 -0.072

Serum triglyceride -0.108 -0.129

Serum HDL -0.095 0.109

Serum LDL 0.011 0.003

Serum creatinine -0.030 -0.037

Serum uric acid 0.028 0.092

Serum free thyroxine -0.057 -0.071

Systolic blood pressure -0.157 -0.176(*)

Diastolic blood pressure -0.096 -0.101

*p<0.05, ** p<0.01, ADL = activities of daily living

Body mass index (BMI)= A measure of body fat based on height and weight that applies to adult men and women. BMI 

Categories: underweight = <18.5, normal weight = 18.5–24.9 , overweight = 25–29.9, obesity = BMI of 30 or greater. BMI 

formula= weight(kg)/height(m)2

r= 0.30 a weak linear relationship, r= 0.50 a moderate relationship, r= 0.70 a strong linear relationship

Discussion 

 We demonstrated that the prevalence of 

peripheral vascular disease in frail Thai elderly 

cohort was about 10%. We found a significant but 

weak correlate between ABI and cognitive function, 

activities of daily living, balance and gait. 

 A decrease in cross-sectional vascular area 

by >50%, as being seen in occlusive peripheral 

artery disease (PAD), decreases ankle systolic 

blood pressure. A standard cutoff value of the ABI 

is suggested by the American Heart Association1 

as 0.9. The ABI offers a gross assessment of the 

consequences of blockade in major-vessel lumen 
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diameter. Both high and low ABI values have been 

described in American Indians in the Strong Heart 

Study12 and associated with high cardiovascular 

mortality. They found that low (<0.90) ABI was 

present in 216 participants (4.9%), and high (>1.4) 

ABI occurred in 404 (9.2%). Diabetes, albuminuria, 

and hypertension occurred with greater frequency 

among persons with low (60.2%, 44.4%, and 50.1%) 

and high (67.8%, 49.9%, and 45.1%) ABI compared 

with those with normal ABI (44.4%, 26.9%, and 

36.5%), respectively (P<0.0001). They reported that 

the estimates for cardiovascular mortality were 2.52 

(1.74 to 3.64) for low and 2.09 (1.49 to 2.94) for high 

ABI. A U-shaped relationship exists between this 

noninvasive measurement of PAD and mortality risk.

Recent meta-analysis by Framingham Study13 

reported that a low ABI (<0.90) was associated with 

twice the 10-year total mortality, cardiovascular 

mortality, and major coronary event rate compared 

with the overall rate in each Framingham Risk 

Score (FRS) category. They concluded that the

inclusion of the ABI in cardiovascular risk stratification

using the FRS would result in reclassification of the 

risk category and modification of treatment recom-

mendations in 19% of men and 36% of women.

 The ABI is noninvasive evaluation and it could 

alert us to identify persons with a risk of cognitive 

decline in the elderly. The limitations of our study is 

a small sample size. Further evaluation in a bigger 

size samples with neuroimaging to ascertain vas-

cular injury to the brain should be done in the future.

Conclusion

 The prevalence of PAD assessed by ABI was 

9.2% in this community dwelling Thai elder cohort. 

Low ABI is associated with poor finger tapping test, 

poor category verbal fluency performance, longer 

time when performing get up and go, poor Tinetti 

gait score, and higher systolic blood pressure. 

Further exploration of vascular lesions in the brain 

in association to low ABI needs to clarify as explana-

tion of these findings.
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