
Objective: To identify the prevalence and risk factors of peripheral arterial disease (PAD) in dialysis patients covering both 
hemodialysis and peritoneal dialysis.
Material and Method: All consecutive cases of stable dialysis patients in Ramathibodi hospital from September 2013 to 
December 2013 were surveyed. Patients were classified as having PAD if they had ankle-brachial blood pressure index (ABI) 
values of ≤0.9 or >1.4. We also measured toe-brachial blood pressure index (TBI) and TBI ≤0.6 was classified as abnormal 
TBI. Data were analyzed to identify the prevalence and risk factors of PAD.
Results: Among these 269 stable dialysis patients, the mean age was 48.8+15.1 years and 56.9% were male. The mean 
dialysis vintage was 52.6±41.8 months.  The prevalence of PAD was 11.5% and the prevalence of abnormal TBI was 29.7%.  
Multivariate regression analysis found that increased body mass index (BMI), history of coronary artery disease (CAD), and 
increased pulse pressure were associated with PAD.
Conclusion: The prevalence of PAD among long-term stable dialysis patients in Thailand was around one-tenth. The prev-
alence of abnormal TBI was higher than those of abnormal ABI criteria. Factors associated with PAD were increased BMI, 
history of CAD, and increased pulse pressure. 
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Cardiovascular disease is the major cause of 
death for end-stage renal disease (ESRD) patients(1). 
The risk of the cardiovascular disease could be in-
creased by 30 fold in dialysis populations, compared 
with normal populations in the same age group(2-4). 
Atherosclerotic cardiovascular disease is a systemic 
process involving coronary, cerebrovascular, visceral, 
and extremity vasculature. Peripheral arterial disease 
(PAD) is an atherosclerotic cardiovascular disease 
associated with an increased risk of cardiovascular 

and cerebrovascular events, including myocardial 
infarction, stroke, and death. With the prevalence of 
approximately 27 million people in North America 
and Europe, PAD is a critical public health issue(5). 
Approximately 30% of patients with cardiovascular 
disease may have PAD as the only clinical manifesta-
tion(6). Therefore, it is important for early detection of 
PAD not only as a marker of generalized cardiovascular 
disease but also a predictor of higher morbidity and 
mortality(7-10).

Many non-invasive procedures have been de-
veloped in order to detect PAD such as ankle-brachial 
blood pressure index (ABI), toe-brachial blood pressure 
index (TBI), cardio-ankle vascular index (CAVI), pulse 
wave velocity (PWV), and skin perfusion pressure 
(SPP). Among these non-invasive procedures, ABI 
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and TBI are recommended for screening and diagnosis 
of PAD(11, 12).

ABI is a non-invasive, simple, inexpensive, 
and reliable procedure to access the patency of lower 
extremity arterial circulation(13).  The sensitivity of 
ABI (≤0.9) for PAD detection is 95% with almost 
100% specificity(7,14-16). ABI is commonly used as a 
diagnostic test for PAD(9). Many studies have reported 
the prevalence of PAD using ABI in normal and renal 
insufficient population(7, 9,14,17), but studies still remain 
limited for the dialysis population.

It is known that the prevalence of PAD in a 
renal insufficient population is higher than a normal 
population(17,18) and even higher in a dialysis popula-
tion(19). Furthermore, among dialysis patients, PAD 
is more common in hemodialysis (HD) patients than 
peritoneal dialysis (PD) patients(20). Most studies of 
dialysis population were taken in HD patients with 
a small number taken in PD patients and even less 
number of studies taken in both HD and PD patients.

In addition to low ABI, high ABI (which repre-
sents vascular calcification or non-compressible arter-
ies) is also a good tool for detection and prediction of 
morbidity and mortality of cardiovascular disease(21-23). 
Vascular calcification is very common among dialysis 
populations and might contribute to the development 
of severe peripheral arterial disease(24).

We performed a cross-sectional study to de-
termine the prevalence of PAD in dialysis patients 
covering both HD and PD. Our secondary objective 
was to identify the risk factors associated with PAD 
among this population.

Material and Method
Study population

The study population was recruited from the 
stable dialysis patients in Ramathibodi Hospital, 
Bangkok, Thailand. Inclusion criteria were regularly 
dialysis patients who had follow up at Ramathibodi 
Hospital for at least 3 months and agreed to sign the 
informed-consent form. The exclusion criteria were 
previous evidence of PAD, and bilateral lower limb 
amputation. 

Data collection and measurements
Baseline characteristics including, age, smoking 

history, dialysis vintage, residual renal function (de-

fined by urine production >100 ml/day), underlying 
diseases, and medical prescriptions were collected by 
direct interview and through medical records.

Clinical symptoms including leg pain, numb-
ness, cramp, and vascular access problems were 
evaluated by direct personal interview. Physical ex-
aminations including chronic ulcer, blood pressure, 
and pulse were examined by clinicians. 

Laboratory findings including: complete blood 
count, serum calcium, serum phosphate, fasting blood 
glucose (FBS), serum albumin, blood urea nitrogen, 
serum creatinine, lipid profile, uric acid level, and 
parathyroid hormone level were collected from the 
most recent laboratory reports at the screening time.  

Assessment of ABI & TBI
ABI and TBI were measured in all participants 

by a VaSera VS1500 (Fukuda Denshi, Tokyo, Japan). 
The measurements were performed by a well-trained 
technician after the patients had rested in supine posi-
tion for at least 10 minutes. Cuffs were applied to both 
arms (if no vascular access), both legs (if possible), 
and both big toes (or the next toe, if amputated). The 
measurements were automatically calculated and re-
ported by the machine. ABI was calculated by dividing 
the lower value of the ankle systolic blood pressure 
(SBP) by the higher value of the brachial SBP(6, 23, 25-28).

Abnormal ABI was defined by ABI ≤ 0.9(11, 

29) or ABI > 1.4(12) and abnormal TBI was defined by 
TBI ≤ 0.6(12, 29). If there was any abnormal ABI of each 
patient, the patient would be counted in the abnormal 
ABI group. The lower ABI and TBI values were used 
in the analysis.

Statistical analysis
Sample size estimating was calculated by using 

the prevalence of PAD from Lee’s study(20) which was 
18.2% and estimated the confidence interval width of 
5%, and the type one error was set of 5%. The estimated 
sample size was at least 229 subjects. The categorical 
data were expressed as frequencies and continuous 
data were expressed as mean values and standard 
deviations (SD). Fisher exact test and Chi-square test 
were used to compare between categorical data, while 
Mann-Whitney test and student’s t-test were used to 
compare between continuous data. Association of 
abnormal ABI and associated factors was analyzed by 
logistic regression in univariate analysis. After con-
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founding factors were controlled, multivariate logistic 
regression analysis was performed to identify the final 
model. The results were presented as odd ratios (OR), 
95% confidence intervals (95% CI), and p-values (P). 
Results were considered statistically significant if P 
<0.05 for both univariate and multivariate analysis. 
All analyzes were performed using STATA version 13 
(StataCorp. College Station, TX, USA).

Table 1. Clinical and demographic characteristics of population

Characteristics Overall Characteristics Overall
Demographics:

Age (years), mean±SD

Male, n (%)

BMI (kg/m2), mean±SD

Smoking, n (%)

  - Non

  - Ex-smoker

  - Smoker

Dialysis type, n (%)

  - Hemodialysis

  - Peritoneal dialysis

Hemodialysis Frequency, n (%)

  - 2 times/week

  - 3 times/week

Dialysis vintage (Month), mean±SD

Urine >100ml/day, n (%)

SBP (mmHg), mean±SD

DBP (mmHg), mean±SD

Pulse pressure, mean±SD

Vitamin D usage, n (%)

Antiplatelet usage, n (%)

Statin usage, n (%)

48.8±15.1

153 (56.9)

162.3±8.3

177 (67.1)

79 (29.9)

8 (3.0)

212 (78.8)

57 (21.2)

79 (37.3)

133 (62.7)

52.6±41.8

124 (46.1)

155.8±23.7

93.7±14.8

62.1±18.2

110 (40.9)

57 (21.2)

126 (46.8)

Co-morbidities:

Diabetes mellitus, n (%)

Hypertension, n (%)

Dyslipidemia, n (%)

Coronary artery disease, n (%)

Cerebrovascular disease, n (%)

Laboratories:

Hct (%), mean±SD

Hb (g/dL), mean±SD

Alb (g/L), mean±SD

BUN (mg/dL), mean±SD

Cr (mg/dL), mean±SD

Chol (mg/dL), mean±SD

LDL (mg/dL), mean±SD

TG (mg/dL), mean±SD

FBS (mg/dL), mean±SD

Uric acid (mg/dL), mean±SD

Ca (mg/dL), mean±SD

Phosphate (mg/dL), mean±SD

PTH (pg/dL), mean±SD

57 (21.3)

223 (82.9)

98 (36.6)

38 (14.2)

21 (7.8)

33.8±5.4

11.0±1.8

36.0±5.0

53.8±19.4

10.4±3.7

174.5±45.3

88.3±36.6

131.1±121.5

104.8±38.8

6.6±2.0

9.4±1.0

5.0±1.7

422.7±478.5

Table 2. Prevalence of abnormal vascular parameters according to ABI and TBI for dialysis patients

Methods Overall

(n = 269)

Peritoneal dialysis

(n =57 )

Hemodialysis

(n = 212)

ABI≤0.9 or ABI > 1.4

TBI≤0.6

31 (11.5%)

80 (29.7%)

5 (8.8%)

14 (24.6%)

26 (12.3%)

66 (31.1%)

Results
Baseline characteristics

From a total 281 participants, 12 patients were 
excluded due to history of existed PAD. Finally, 269 
patients were included for statistical analysis. 

Baseline characteristics of the present study 
population at the enrolled time were showed in Table 
1. More than half of the patients in the present study 
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were men (56.9%) with mean age of 48.8±15.1 years. 
Their average BMI was 22.4±4.3 kg/m2. Most of the 
patients were non-smokers (67.1%) with less ex-smok-
ers (29.9%) and minimal smokers (3.0%). The most 
common mode of dialysis was hemodialysis (78.8%). 
The mean dialysis vintage was 52.6±41.8 months 
with the range of 3 to 252 months. Many patients in 
the study had concomitant diseases including hyper-
tension (HTN) (82.9%), whereas some patients had 
dyslipidemia (DLP) (36.6%), diabetes mellitus (DM) 
(21.3%), coronary artery disease (CAD) (14.2%), and 
cerebrovascular attack (CVA) (7.8%). Symptoms of 
PAD including claudication, chronic wound, numb-
ness, cramp, and vascular access problem presented in 
54 (20.8%), 10 (3.9%), 69 (26.5%), 79 (30.4%), and 
26 (10.0%) patients, respectively.

Other baseline characteristics and laboratory 
findings have been shown in Table 1.

Prevalence of abnormal vascular parameters
ABI and TBI were measured in all participants. 

The mean ABI of the population was 1.1±0.1. Abnor-
mal ABI was found in 31 patients. Thus, the estimated 
prevalence of abnormal ABI as described previously 
for the present population was 11.5%. In addition, 5 
(8.8%) PD patients had abnormal ABI, whereas, 26 
(12.3%) HD patients had abnormal ABI. The mean 
TBI was 0.8±0.2 and abnormal TBI was found in 80 
(29.7%) patients. In which, 14 (24.6%) PD patients 
had abnormal TBI, whereas, 66 (31.1%) HD patients 
had abnormal TBI, as shown in Table 2.

Using ABI of each patient in the study, we di-
vided all patients into two groups. They were “PAD” 
group (ABI≤0.9 or ABI>1.4) and “Non-PAD” group 
(0.9<ABI≤1.4).

The mean age of patients in PAD group 
(59.3±18.6 years) was older than the Non-PAD group 
(47.4±14.1 years) (p<0.001). The BMIs of the PAD 
group (24.2±6.1 kg/m2) were higher than the Non-
PAD group (22.2±3.9 kg/m2) (p = 0.015). Patients in 
the PAD group had higher rate of having concomitant 
diseases which include; DLP (51.6%), DM (48.4%), 
CVA (22.6%), and CAD (35.5%) (p<0.05). There were 
nearly the same proportions of hypertensive patients 
in PAD and Non-PAD groups (80.7% and 83.5%, 
respectively), but the mean SBP of the PAD group 
(167.6±25.4 mmHg) was higher than the mean SBP of 
the Non-PAD group (154.2±23.1 mmHg) (p = 0.003). 

Nevertheless, the mean diastolic blood pressure (DBP) 
of the PAD group (86.9±16.2 mmHg) was lower than 
the mean DBP of the Non-PAD group (94.6±14.4 
mmHg) (p = 0.006), significantly. The mean pulse 
pressure of the PAD group (80.7±21.2 mmHg) was 
higher than the Non-PAD group (59.6±16.3 mmHg) 
(p<0.001).

The proportion of anti-platelet agents usage 
was higher in the PAD group (41.9%) compared to the  
Non-PAD group (18.5%) (p = 0.003) whereas the usage 
of vitamin D and statin were not significantly different.

Moreover, patients in the PAD group had less 
mean serum albumin and mean PTH levels than the 
Non-PAD group, whereas the mean FBS level was 
higher in the PAD group than the Non-PAD. Other 
baseline characteristics and laboratory findings of PAD 
and Non-PAD groups were showed in Table 3. 

Univariate logistic regression analysis between 
abnormal ABI and associated factors was showed in 
Table 4. Univariate logistic regression showed that 
abnormal ABI was significantly correlated with age, 
BMI, history of DM, CAD, CVA, pulse pressure, serum 
albumin, FBS, and anti-platelet usage (p<0.05).

From multivariate logistic regression analysis, 
only BMI, history of CAD, and pulse pressure were 
statistically significant associate with abnormal ABI 
(Table 4). This suggested that the risk of PAD was 1.13 
times higher (adjusted OR 1.13, 95% CI: 1.03-1.23) 
among ESRD patients for each unit increase in BMI 
(kg/m2). Patients with history of CAD had approxi-
mately 3 times higher risk of PAD than those without 
CAD history. In addition, patients with 1 mmHg higher 
in pulse pressure had higher risk of PAD about 6% 
(adjusted OR 1.06, 95% CI: 1.04-1.09). 

Discussion
In the present study, we found that the preva-

lence of PAD (defined as ABI≤0.9 or ABI>1.4) among 
the participants was 11.5%. The prevalence of PAD of 
the HD group was higher than the PD group (12.3% 
and 8.8%, respectively). By using TBI<0.6 as a cut 
point, the prevalence of PAD among all participants, 
HD group, and PD group were increased to 29.7%, 
31.1%, and 24.6%, respectively. Consistent with ABI, 
the prevalence of PAD of the HD group was still higher 
than the PD group. We found three factors that were 
significantly associated with PAD including increased 
BMI, history of CAD, and increased pulse pressure. We 
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Table 3. Clinical and demographic characteristics of PAD and Non-PAD patients

Characteristics PAD
n = 31

Non-PAD
n = 238

p-value*

Demographics:
Age (years), mean±SD
Male, n (%)
BMI (kg/m2), mean±SD
Smoking, n (%)
  - Non
  - Ex-smoker
  - Smoker
Dialysis type, n (%)
  - Hemodialysis
  - Peritoneal dialysis
Hemodialysis Frequency, n (%)
  - 2 times/week
  - 3 times/week
Dialysis vintage (Month), mean±SD
Urine >100ml/day, n (%)
SBP (mmHg), mean±SD
DBP (mmHg), mean±SD
Pulse pressure, mean±SD
Vitamin D usage, n (%)
Antiplatelet usage, n (%)
Statin usage, n (%)

Co-morbidities:
Diabetes mellitus, n (%)
Hypertension, n (%)
Dyslipidemia, n (%)
Coronary artery disease, n (%)
Cerebrovascular disease, n (%)

Laboratories:
Hct (%), mean±SD
Hb (g/dL), mean±SD
Alb (g/L), mean±SD
BUN (mg/dL), mean±SD
Cr (mg/dL), mean±SD
Chol (mg/dL), mean±SD
LDL (mg/dL), mean±SD
TG (mg/dL), mean±SD
FBS (mg/dL), mean±SD
Uric acid (mg/dL), mean±SD
Ca (mg/dL), mean±SD
Phosphate (mg/dL), mean±SD
PTH (pg/dL), mean±SD

59.3±18.6
20 (64.5)
24.2±6.1

19 (61.3)
12 (38.7)

          0 (0)

26 (83.9)
          5 (16.1)

10 (38.5)
16 (61.5)
59.8±48.9
15 (48.4)

167.6±25.4
86.9±16.2
80.7±21.2
17 (54.8)
13 (41.9)
15 (48.4)

15 (48.4)
25 (80.7)
16 (51.6)
11 (35.5)
7 (22.6)

35.1±6.1
11.5±2.0
33.7±6.6
50.3±18.7
9.2±4.0

169.4±34.5
90.2±46.3
125.9±86.9
119.2±54.8

6.3±1.8
9.4±1.1
4.5±1.5

305.8±386.4

47.4±14.1
133 (55.9)
22.2±3.9

158 (67.8)
                   67 (28.8)
                     8 (3.4)

186 (78.2)
                   52 (21.9)

                   69 (37.1)
117 (62.9)
51.8±40.8
109 (45.8)
154.2±23.1
94.6±14.4
59.6±16.3
93 (39.1)
44 (18.5)
111 (46.6)

42 (17.7)
198 (83.5)
82 (34.6)
27 (11.4)
14 (5.9)

33.6±5.3
11.0±1.8
36.3±4.7
54.2±19.5
10.6±3.7

175.2±46.6
88.0±34.9

131.8±125.6
102.9±36.0

6.7±2.0
9.4±1.0
5.1±1.7

438.8±488.4

<0.001
0.361
0.015

0.342

0.464

0.893

0.419
0.866
0.003
0.006

<0.001
0.093
0.003
0.826

<0.001
0.685
0.064
0.001
0.005

0.152
0.122
0.007
0.301
0.055
0.515
0.826
0.747
0.031
0.358
0.727
0.071
0.033
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also found a trend of association of PAD with increasing 
age and DM, but there was no statistical significance. 
The prevalence of PAD in the present study was lower 
than that obtained from the previous study of Lee CC et 
al (18.2%)(20), taken in Taiwan. This may be due to the 
exclusion criteria to exclude the patients with known 
PAD before the analysis was performed. Another 
reason is that the average age of participants in the 
present study was lower compared with the previous 
study (48.8±15.1 vs. 57.9±13.64, respectively). This 
may be explained by the lipid-rich plaque producing 
focal stenosis in aging population. However, unlike 
normal population, PAD in renal insufficient groups is 
caused by intense medial arterial calcification causing 
stenosis of the artery, which occurs at an earlier age 
and with greater severity(30-32). Most PAD patients in 
this population were hemodialysis patients (83.9%), 
which is compatible with the previous study of Lee 
CC et al (94.3%)(20). Also among the HD group 12.3% 
had PAD, while among the PD group 8.8% had PAD, 
which was similar to the previous study of Lee CC et 
al (29.6% and 4.8%, respectively)(20).

A number of previous studies showed several 
factors associated with PAD including advanced age, 
DM, CAD, CVA, smoking, low DBP, low serum al-
bumin, and increased pulse pressure(33,34). However, 
in the present study, we only confirmed some of these 
associated factors with PAD. The reason that we cannot 
show all of these associations may be due to the sample 
size was too small or there were stronger associated 
factors. In the present study, we only confirmed that 
history of CAD and increased pulse pressure are asso-

ciated with PAD but not the others mentioned above. 
In addition, we found that increased BMI was also 
associated with PAD, which was similar to the study 
with 5,419 participants in the US(35).

 Our study had both strengths and weaknesses. 
This is the first study to determine the prevalence of 
PAD and its associated factor in a dialysis population 
in Thailand. We used ABI, the reliable noninvasive 
and widely used method to detect PAD. However, 
there were several limitations to the present study. The 
study’s subjects were enrolled from only one center 
with limited number of participants, which may not 
have had enough power to show some associations 
between PAD and some risks. The study design was 
a cross-sectional study, thus we could not evaluate 
temporal relationships between associated factors 
and PAD.  A clinical prediction score model should 
be further developed to aid in identifying high-risk 
populations for screening. A prospective trial is needed 
to evaluate the clinical impact and prognosis of PAD 
in a dialysis population.

In summary, the present study showed the 
prevalence of 11.5% for PAD in a dialysis population. 
Among this dialysis population, HD patients were 
more likely to suffer from PAD than PD patients. The 
associated risk factors for PAD were increased BMI, 
history of CAD, and increased pulse pressure.

What is already known on this topic?
There are limited previous studies on the prev-

alence and the risk factors of PAD in dialysis patients 
and none of them were done in Thai patients. The 

Table  4. Univariate and multivariate logistic regression analysis of factors associated with PAD

Factors Univariate
Odd ratio (95% CI)

p-value Multivariate
Odd ratio (95% CI)

p-value

Age (years), mean±SD
BMI (kg/m2), mean±SD
Diabetes mellitus, n (%)
Coronary artery disease, n (%)
Cerebrovascular disease, n (%)
Pulse pressure, mean±SD
Antiplatelet usage, n (%)
Alb (g/L), mean±SD
FBS (mg/dL), mean±SD
PTH (pg/dL), mean±SD

1.05 (1.03-1.08)*
1.10 (1.02-1.19)*
4.35 (2.00-9.49)*
4.28 (1.85-9.89)*
4.65 (1.71-12.63)*
1.06 (1.04-1.08)*
3.18 (1.45-6.98)*
0.90 (0.84-0.97)*
1.01 (1.00-1.02)*
1.00 (1.00-1.00)

<0.001*
0.018*

<0.001*
0.001*
0.003*

<0.001*
0.004*
0.008*
0.041*
0.173

1.13 (1.03-1.23)

2.96 (1.13-7.71)

1.06 (1.04-1.09)

0.007*

0.027*

<0.001*

* Statistically significant (p<0.05)

J Med Assoc Thai Vol. 100 No. 2 2017138



prevalence of PAD among dialysis patients of previous 
studies was around 18%. A number of previous studies 
showed several factors associated with PAD including 
advanced age, DM, CAD, CVA, smoking, low DBP, 
low serum albumin, and increased pulse pressure

What this study adds?
This study showed that the prevalence of PAD 

among dialysis patients is 11.5% and 29.7% using the 
ABI and TBI method, respectively. The prevalence 
of PAD among the HD group was higher than the PD 
group. We found three factors that were significantly 
associated with PAD namely increased BMI, history of 
CAD, and increased pulse pressure. Two factors were 
found to be associated with PAD including increasing 
age and DM, but there was no statistical significance.
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ความชุกและปัจจัยเสี่ยงต่อการเกิดโรคหลอดเลือดแดงส่วนปลายตีบในผู้ป่วยไตวายระยะสุดท้ายที่ได้รับการฟอกไต

อติพร อิงค์สาธิต, วรเวสส นิสสัยสรการ, ผ่องพรรณ ทานาค, ชาครีย์ กิติยากร, วสันต์ สุเมธกุล, สุรศักดิ์ กันตชูเวสศิริ, 

ปิยะนุช พูตระกูล

วัตถุประสงค์: เพื่อวิเคราะห์ความชุกและปัจจัยเสี่ยงต่อการเกิดโรคหลอดเลือดแดงส่วนปลายตีบในผู้ป่วยไตวายระยะ สุดท้ายที่ได้

รับการฟอกไต

วัสดุและวิธีการ: วิเคราะห์อัตราส่วนความดันโลหิตระหว่างข้อเท้าและต้นแขน และระหว่างนิ้วเท้าและต้นแขน เพื่อแยกผู้ป่วยที่มี

โรคหลอดเลือดแดงส่วนปลายตีบออกจากผู้ป่วยที่ไม่มีโรคหลอดเลือดแดงส่วนปลายตีบ โดยเก็บข้อมูลจากผู้ป่วยที่ได้รับการฟอกไต

อย่างต่อเนื่องในโรงพยาบาลรามาธิบดีในช่วงเดือนกันยายนถึงเดือนธันวาคม พ.ศ. 2556

ผลการศึกษา: จากผู้ป่วยที่เข้าร่วมงานวิจัยทั้งหมด 269 คน ค่าเฉลี่ยของอายุเท่ากับ 48.8+15.1 ปี และ 56.9% เป็นเพศชาย ความ

ชุกของโรคหลอดเลือดแดงส่วนปลายตีบโดยพิจารณาจากค่า ABI และ TBI เท่ากับ 11.5% และ 29.7% ตามลำาดับ จาก Multi-

variate regression analysis พบว่า BMI ที่สูงขึ้น, ประวัติโรคหลอดเลือดหัวใจตีบ และ pulse pressure ที่สูงขึ้น สัมพันธ์กับ

การเกิดโรคหลอดเลือดแดงส่วนปลายตีบอย่างมีนัยสำาคัญ

สรุป: ความชุกของโรคหลอดเลือดแดงส่วนปลายตีบในผู้ป่วยไตวายระยะสุดท้ายที่ได้รับการฟอกไตโดยพิจารณาจากค่า ABI เท่ากับ 

11.5% ซึ่งน้อยกว่าอัตราชุกที่ได้จาก TBI ซึ่งเท่ากับ 29.7% ปัจจัยเสี่ยงที่เกี่ยวของได้แก่ BMI ที่สูงขึ้น, ประวัติโรคหลอดเลือด

หัวใจตีบ และ pulse pressure ที่สูงขึ้น
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