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ABSTRACT

Background: We investigated the prevalence of low ankle brachial index (ABI) and the association of low ABI
with pulse pressure among elderly community residents in China.
Methods: This population-based cross-sectional study was conducted in Beijing and recruited 2982 participants
who were aged 60 years or older in 2007. Low ABI was defined as an ABI value less than 0.9 in either leg.
Participants with or without stroke or coronary heart disease (CHD) were analyzed separately. The association
between pulse pressure and low ABI was examined by using multiple logistic regression models.
Results: The prevalence of low ABI was 5.65% (4.24% among men and 6.52% among women; P = 0.0221) among
participants without stroke or CHD and 10.91% (13.07% among men and 9.49% among women; P = 0.1328) among
those with stroke or CHD. After adjusting for confounders, the odds ratio (95% CI) for each 5-mmHg increase in
pulse pressure was 1.19 (1.07, 1.33) and 1.10 (1.02, 1.20) for men and women, respectively, among participants
without stroke or CHD and 1.17 (1.03, 1.34) and 1.15 (1.02, 1.30) for men and women with stroke or CHD. When
pulse pressure was classified into quartiles and the lowest quartile was used as reference, the association between
pulse pressure and low ABI remained positive in men and women.
Conclusions: Low ABI was prevalent among elderly Chinese, and pulse pressure was positively associated with
low ABI.
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INTRODUCTION

Ankle brachial index (ABI) is used as an indicator in assessing
peripheral arterial disease (PAD), which is associated
with cardiovascular disease (CVD) events and all-cause
mortality,1–5 functional deficiencies, and poor quality of
life.6–10 Thus, identification of people with low ABI has
important public health implications.

The number of elderly Chinese is increasing rapidly, and
the prevalence of low ABI is believed to increase with age.
Studies of the prevalence of low ABI in China have usually
been confined to specific populations, such as urban
residents11 and people with hypertension12 or diabetes.13

Few studies have examined low ABI among a general
population of elderly Chinese. In addition, although most
traditional and novel CVD risk factors are strongly associated

with low ABI,14 the association between pulse pressure and
low ABI is unclear, especially among elderly Chinese.
In this population-based survey of elderly Chinese, we

investigated the prevalence of low ABI and examined the
association between pulse pressure and low ABI.

METHODS

Study design and participants
This cross-sectional survey of chronic diseases and risk
factors was conducted in Beijing from May 2007 through
August 2007. Citizens or permanent residents who were 60
years or older were recruited using multistage stratified
random sampling. With regard to economic development
level, 2 urban administrative districts, 1 urban–rural mixed
district, and 1 rural district were selected, after which 38
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communities (17 urban communities and 21 rural
communities) were randomly sampled. Before the survey,
we informed local administrators of the aims and methods of
the study. With their help, we were able to disseminate
information on our study design via media broadcasts and
booklets. On the night before the survey, residents were asked
not to drink or eat from 8 PM that night to 8 AM the next day.
Ultimately, 3589 community-dwelling adults aged 60 years or
older were invited to participate in our survey, and 2998 were
recruited (participation rate, 83.53%). Among the recruited
participants, we excluded 16 who had disabilities that made
them unable to attend physical examinations or interviews;
thus, data from 2982 participants were used in the final
analysis. All participants provided written informed consent,
and ethical approval was obtained from the Ethics Com-
mittee of the Beijing Municipal Science and Technology
Commission.

Data collection
A health interview was conducted at community clinics
by trained medical staff who used a well-established
questionnaire to collect demographic and behavioral
information on the study participants. Demographic
information included birthday, sex, race, marital status, and
education. Behavioral information included smoking status,
drinking status, and physical activities. Marital status was
classified as married, unmarried, or other (divorced or
widowed). Education level was categorized as elementary
school or lower (<7 years), middle or high school (7–12
years), and college or higher (>12 years). Physical activity
was categorized as 1 hour or longer/day, 2 to 3 hours/day,
and 4 hours or longer/day.

The physical examination included anthropometric
measurements, blood pressure, medical history, and
medication history. Height and weight were measured to the
nearest 0.1 cm and 0.1 kg, respectively, with the participant
standing barefoot in lightweight clothing. Waist circumference
was measured to the nearest 0.1 cm at the midpoint between
the 12th rib and the right anterior superior iliac spine. Body
mass index (BMI) was calculated as weight (kg) divided by
the square of the height (m). Blood pressure was measured
using a standard mercury sphygmomanometer on the right
arm after the seated participants had rested for 5 minutes. The
phase 1 and phase 5 Korotkoff sounds were used to determine
systolic blood pressure (SBP) and diastolic blood pressure
(DBP), respectively. Blood pressure was measured twice, and
the average of the 2 measurements was used in the analysis.
Medical history and medication history were obtained from
medical records and confirmed by community physicians. All
measurements were made by community-licensed physicians.

Blood samples were collected from all participants after an
overnight fast. All biochemical measurements were done in
the central laboratory of Peking University People’s Hospital.
Concentrations of fasting glucose, total cholesterol (TC),

high-density lipoprotein cholesterol (HDL-C), triglycerides
(TG), and low-density lipoprotein cholesterol (LDL-C) were
measured using an autoanalyzer (Hitachi 717, Hitachi
Instruments Inc., Tokyo, Japan).
Hypertension was defined as SBP of 140mmHg or higher,

DBP of 90mmHg or higher, or current medication for
hypertension. Mean arterial pressure (MAP) was calculated
as DBP + ((SBP − DBP)/3). Impaired fasting glucose was
defined as a fasting glucose level of 6.1mmol/L to less than
7.0mmol/L, and diabetes mellitus was defined as a fasting
glucose level of 7.0mmol/L higher or current medication
for diabetes. Dyslipidemia was defined as any of the
following: TC greater than 5.18mmol/L, LDL-C greater
than 3.37mmol/L, HDL-C less than 1.04mmol/L, or TG
greater than 1.70mmol/L. Central obesity was defined as a
waist circumstance greater than 90 cm in men or greater than
85 cm in women.

Determination of pulse pressure, ABI, and low ABI
Pulse pressure was calculated as the difference between SBP
and DBP. ABI was determined by using a standard protocol.
After 5 minutes of rest, a standard mercury sphygmo-
manometer and a Doppler stethoscope (Nicolet, Elite 100R,
5-MHz probe, USA) were used to identify the bilateral
brachial, tibial, and dorsal arteries with participants in supine
position. Measurements were carried out twice and averaged
for analysis. ABI was calculated as the ratio of SBP in the leg
to SBP in the ipsilateral arm. The lower ABI value was used
as the patient-specific ABI for analysis. Low ABI was defined
as an ABI less than 0.9.

Statistical analysis
Continuous variables are presented as mean ± SD, and
categorical variables are presented as frequencies and
proportions. In the descriptive analysis, we present the basic
characteristics of the study participants and the prevalence of
PAD with regard to cardiovascular diseases risk factors. In
the exploratory analysis, we used multiple logistic regression
models to examine the association between pulse pressure and
low ABI in men and women separately. We also examined the
multiplicative interaction terms, and the results showed no
interaction effect (P for interaction ≥0.1 in all tests). Then,
to maximize statistical power we analyzed men and women
together. Before analyzing pulse pressure as a continuous
variable, it was categorized into quartiles, with the lowest
quartile as reference. Three models were used in the analysis.
The first model included only pulse pressure, the second
model adjusted for age (plus sex, when men and women were
analyzed together, and the third model adjusted for age,
BMI, smoking, LDL-C, HDL-C, physical activity, MAP,
community type, and abnormal glucose as confounders (plus
sex, when men and women were analyzed together). Odds
ratios with 95% CIs are also presented. The diagnostic
accuracy of pulse pressure, MAP, SBP, and DBP (on
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continuous scales) in predicting low ABI was estimated by
calculating the area under the curve from receiver operating
characteristic curves (AUC–ROC). AUC–ROC values were
compared using the algorithm proposed by Delong et al.15

All analyses were 2-tailed, and P values less than 0.05
was considered statistically significant. All statistics were
obtained using SAS 9.2 (SAS Institute, Cary, North Carolina,
USA).

RESULTS

Basic characteristics of participants
Among the 2982 study participants, the numbers of those with
stroke, coronary heart disease (CHD), or both were 263, 367,
and 85, respectively. The clinical profiles of those with or
without stroke or CHD were different (eTable 1), so we
analyzed separately those with or without stroke or CHD. The
basic characteristics of study participants without stroke or
CHD are shown in Table 1, and 128 (5.65%) had a low ABI:
37 (4.24%) men and 91 (6.52%) women (P = 0.0221). Among
those with stroke or CHD, 78 (10.91%) had a low ABI: 37

(13.07%) men and 41 (9.49%) women (P = 0.1328). The
prevalence of low ABI for the total population was 6.91%,
6.41% among men and 7.22% among women (P = 0.3908).

Prevalence of low ABI by age and CVD risk factors
Figures 1 and 2 illustrate the prevalence of low ABI by age
and sex among participants without and with stroke or CHD,
respectively. The prevalence of low ABI increased with
advancing age in men and women. The distribution of risk
factors for low ABI by age group is shown in eTable 2.
Women with a current smoking habit, high glucose, high TG,
and low HDL-C had a higher prevalence of low ABI than did
those without these risk factors. However, among men, the
prevalence of low ABI did not significantly differ with regard
to risk factors as shown in Table 2.

Performance of blood pressure indices as predictors
of low ABI
The AUC–ROC values (95% CI) to identify low ABI for
pulse pressure, MAP, SBP, and DBP (on continuous scales)
were 0.61 (0.56, 0.67), 0.51 (0.45, 0.56), 0.57 (0.52, 0.62),

Table 1. Basic characteristic of study participants without stroke or coronary heart disease

Characteristic Men (n = 872) Women (n = 1395) P value All (n = 2267)

Age (years) 68.0 ± 6.2 67.8 ± 6.0 0.4397 67.9 ± 6.0
Height (cm) 165.55 ± 6.43 153.62 ± 5.75 <0.0001 158.21 ± 8.36
Weight (cm) 66.85 ± 11.22 60.65 ± 10.62 <0.0001 63.03 ± 11.27
BMI (kg/m2) 24.34 ± 3.56 25.66 ± 4.07 <0.0001 25.15 ± 3.93
Waist circumference (cm) 88.77 ± 10.23 88.78 ± 10.48 0.9889 88.78 ± 10.38
Hip circumference (cm) 96.37 ± 6.62 98.03 ± 7.99 <0.0001 97.39 ± 7.53
SBP (mmHg) 135.9 ± 19.8 135.5 ± 19.7 0.6447 135.7 ± 19.8
DBP (mmHg) 80.0 ± 10.5 78.8 ± 10.1 0.0077 79.3 ± 10.2
Glucose (mmol/l) 5.22 ± 1.59 5.43 ± 1.91 0.0074 5.35 ± 1.80
TC (mmol/l) 4.77 ± 0.85 5.28 ± 0.94 <0.0001 5.09 ± 0.94
TG (mmol/l) 1.33 ± 1.09 1.60 ± 1.07 <0.0001 1.50 ± 1.09
LDL-C (mmol/l) 2.51 ± 0.64 2.78 ± 0.68 <0.0001 2.67 ± 0.68
HDL-C (mmol/l) 1.31 ± 0.32 1.36 ± 0.30 0.0001 1.34 ± 0.31
Pulse pressure (mmHg) 55.9 ± 17.3 56.7 ± 17.1 0.2920 56.4 ± 17.2
ABI 1.09 ± 0.12 1.05 ± 0.10 <0.0001 1.07 ± 0.11
Marital status <0.0001
Unmarried 5 (0.57) 2 (0.14) 7 (0.31)
Other 87 (9.98) 353 (25.30) 440 (19.41)
Married 780 (89.45) 1040 (74.55) 1820 (80.28)

Current smoking <0.0001
Yes 581 (66.63) 235 (16.85) 816 (35.99)
No 291 (33.37) 1160 (83.15) 1451 (64.01)

Current drinking <0.0001
Yes 377 (43.23) 65 (4.66) 442 (19.50)
No 495 (56.77) 1330 (95.34) 1825 (80.50)

Physical Activity 0.5753
≤1 hour/day 404 (46.33) 623 (44.66) 1027 (45.30)
2–3 hours/day 416 (47.71) 696 (49.89) 1112 (49.05)
≥4 hours/day 52 (5.96) 76 (5.45) 128 (5.65)

Hypertension 466 (53.44) 793 (56.85) 0.1124 1259 (55.54)
Diabetes 131 (15.02) 240 (17.20) 0.1720 371 (16.37)
Dyslipidemia 441 (50.57) 934 (66.95) <0.0001 1375 (60.65)
Low ABI 37 (4.24) 91 (6.52) 0.0221 128 (5.65)

Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; TG, triglycerides; LDL-C,
low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; ABI, ankle brachial index.
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and 0.57 (0.51, 0.63), respectively. The AUC–ROC values for
MAP and SBP were smaller than that for pulse pressure
(P = 0.0181 and P = 0.0046, respectively), while the AUC–
ROC for DBP did not significantly differ (P = 0.2467) from
that for pulse pressure.

Association between pulse pressure and low ABI
Table 3 shows the association between pulse pressure and low
ABI among participants without stroke or CHD. Model 1
included only pulse pressure, model 2 was adjusted for age
(plus sex, when men and women were analyzed together), and

Figure 1. Prevalence of low ankle brachial index (ABI) by age and sex among participants without stroke or coronary heart
disease

Figure 2. Prevalence of low ankle brachial index (ABI) by age and sex among participants with stroke or coronary heart disease
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model 3 was adjusted for age, BMI, LDL-C, HDL-C, MAP,
community type, physical activity, and high glucose (plus sex,
when men and women were analyzed together). The 25th,
50th, and 75th percentiles of pulse pressure were 44.0, 54.0,
and 66.0mmHg, respectively. In model 3, each 5-mmHg
increase in pulse pressure was associated with a 19%, 10%,

and 13% increase in the risk of low ABI among men, women,
and all participants, respectively. When pulse pressure was
categorized into quartiles and the lowest quartile was used as
reference, the risk of low ABI was even higher.
Table 4 shows the association between pulse pressure and

low ABI among participants with stroke or CHD. The 25th,
50th, and 75th percentiles of pulse pressure were 48.0, 59.5,
and 70.0mmHg, respectively. In Model 3, each 5-mmHg
increase in pulse pressure was associated with a 17%, 15%,
and 15% increase in the risk of low ABI among men, women,
and all participants, respectively.

DISCUSSION

Although several studies have examined the prevalence of low
ABI in China, the source populations differed. Most studies
focused on a specific population, such as urban residents,11

people attending cardiovascular clinics,12 or people with
diabetes.13 The present study investigated population-based
communities in both urban and rural regions of China and
focused on individuals aged 60 years or older, who are
at higher risk of developing cardiovascular diseases. The
study participants were randomly selected from residential
communities, and the prevalence of low ABI, and the
association of low ABI with pulse pressure, can be
generalized to the general elderly population of Beijing, China.
The prevalence of low ABI in the present study was lower

than that in another study carried out in Beijing,11 which
reported a prevalence of 15.3%. The discrepancy may be due
to differences in source population, study period, and
diagnostic criteria. However, the prevalence of low ABI
among people with hypertension in our study was similar to
the prevalence of 8.7% reported among hypertensive
individuals in a community in central China.12 Additionally,
the prevalence of low ABI in our study was much lower than
in Western countries. The Rotterdam Study reported a PAD
prevalence of 19.1%,16 and a French study reported that the
prevalence of PAD ranged from 10.4% to 38.0% in people
with cardiovascular risk factors.17 Although PAD was only
found in 7.6% of the general population in Spain, it was
diagnosed in 17% of those with diabetes.18 The result was
similar in an Italian study, which reported that PAD was
present in 17% of people with diabetes.14 In contrast, the
Tanno-Sobetsu Study in Japan found that the prevalence of
arteriosclerosis obliterans was only 3.4% among rural
residents aged 65 years or older.19 The Kyushu and
Okinawa Population Study (KOPS) reported that the
prevalence of PAD was 2.3% among a general population of
adults aged 60 years or older.20 Differences in recruitments
methods, distributions of risk factors, socioeconomic status,
and lifestyle might explain these variations.
In this study, among participants without stroke or CHD,

the prevalence of low ABI was higher among women than
among men, which was consistent with the findings of other

Table 2. Prevalence of low ABI by cardiovascular diseases
risk factors among participants without stroke or
coronary heart disease

Variable
Men

(n = 872)
Women

(n = 1395)
All

(n = 2267)

Current smoking
Yes 25 (4.30) 25 (10.64) 50 (6.13)
No 12 (4.12) 66 (5.69) 78 (5.38)

P value 0.9015 0.0051 0.4566
Current drinking
No 31 (6.26) 85 (6.39) 116 (6.36)
Yes 6 (1.59) 6 (9.23) 12 (2.71)

P value 0.0007 0.3103 0.0029
Physical activity
≤1 hour/day 14 (3.47) 37 (5.94) 51 (4.87)
2–3 hours/day 22 (5.29) 50 (7.18) 72 (6.47)
≥4 hours/day 1 (1.92) 4 (5.26) 5 (3.91)

P value 0.2998 0.5931 0.2173
Central obesity
Yes 2 (2.63) 45 (6.47) 47 (6.10)
No 35 (4.40) 45 (6.44) 80 (5.35)

P value 0.4657 0.9775 0.4652
Hypertension
Yes 22 (4.72) 59 (7.44) 81 (6.43)
No 15 (3.69) 32 (5.32) 47 (4.57)

P value 0.4532 0.1115 0.0695
Glucose status
Normal 26 (3.94) 54 (5.33) 80 (4.78)
Impaired fasting glucose 2 (2.47) 10 (7.04) 12 (5.38)
Diabetes mellitus 9 (6.87) 27 (11.25) 36 (9.46)

P value 0.2229 0.0037 0.0010
Dyslipidemia
Yes 19 (4.31) 67 (7.17) 86 (6.19)
No 18 (4.18) 24 (5.21) 42 (4.71)

P value 0.9229 0.1616 0.1192
Hypertriglyceridemia
Yes 6 (3.39) 41 (8.69) 47 (7.10)
No 31 (4.46) 50 (5.42) 81 (5.01)

P value 0.5281 0.0193 0.0371
High LDL-C
Yes 4 (4.65) 20 (8.30) 24 (7.34)
No 33 (4.20) 71 (6.15) 104 (5.36)

P value 0.7783 0.2197 0.1516
Low HDL-C
Yes 10 (6.10) 19 (12.26) 29 (9.09)
No 27 (3.81) 72 (5.81) 99 (5.08)

P value 0.1910 0.0022 0.0040
High total cholesterol
Yes 13 (4.78) 54 (7.45) 67 (6.72)
No 24 (4.00) 37 (5.52) 61 (4.80)

P value 0.5968 0.1456 0.0497
Community type
Rural 14 (3.58) 23 (4.96) 37 (4.33)
Mixed rural–urban 11 (4.35) 33 (7.25) 44 (6.21)
Urban 12 (5.26) 35 (7.35) 47 (6.68)

P value 0.6026 0.2464 0.0992

Abbreviations: LDL-C, low-density lipoprotein cholesterol; HDL-C,
high-density lipoprotein cholesterol.

Pulse Pressure and Low ABI458

J Epidemiol 2012;22(5):454-461



studies11,13,14,18; however, some studies observed no such sex
difference.12,21,22 Likewise, we observed no sex difference in
the prevalence of low ABI among participants with stroke or
CHD. Nevertheless, among those without stroke or CHD, the
prevalence of low ABI was higher among women with CVD
risk factors than among those without these risk factors, and
the prevalence was higher for urban than rural regions. In
addition, older participants had a higher risk for low ABI. In
our analysis of which continuous-scaled blood pressure
indices were more strongly associated with low ABI, the
AUC–ROC showed that the diagnostic ability of pulse
pressure was better than those of MAP and SBP in
predicting low ABI.

We hypothesized that pulse pressure is positively associated
with low ABI, and our findings do not contradict this
hypothesis. Our results were consistent between participants
with and without stroke or CHD. After adjustment for age and
sex, the association between pulse pressure and low ABI

remained significant in men and women, and the results were
consistent even after adjusting for traditional CVD risk
factors. A few studies examined the association of pulse
pressure and low ABI in specific populations and found that
pulse pressure was an important predictor of low ABI.14,23–25

Our results are in accordance with the findings of previous
studies, but our results were based on a general population
rather than populations with a high risk of CVD.
Several possible mechanisms could explain the link

between pulse pressure and low ABI. Pulse pressure was
shown to damage endothelial function in people with26 or
without CVD,27,28 and endothelial damage is a sign of
atherosclerosis,29,30 which can cause arterial stiffness.31,32 In
addition, pulse pressure was found to be related to left
ventricular hypertrophy,33 which can reduce myocardial
oxygen supply34 and lead to deficient peripheral oxygen
supply. Finally, a bidirectional cause-and-effect relationship
might partially account for the positive association between

Table 3. Association between pulse pressure and low ABI among participants without stroke or coronary heart disease

Pulse pressure
measure

Model 1a (OR and 95% CI) Model 2b (OR and 95% CI) Model 3c (OR and 95% CI)

Men
(n = 872)

Women
(n = 1395)

Both
(n = 2267)

Men
(n = 872)

Women
(n = 1395)

Both
(n = 2267)

Men
(n = 872)

Women
(n = 1395)

Both
(n = 2267)

Quartile

2
1.84

(0.59, 5.73)
1.02

(0.50, 2.10)
1.24

(0.68, 2.27)
1.67

(0.53, 5.21)
1.01

(0.42, 1.81)
1.06

(0.58, 1.95)
1.84

(0.58, 5.89)
1.01

(0.44, 1.98)
1.15

(0.61, 2.15)

3
2.26

(0.76, 6.72)
1.42

(0.72, 2.81)
1.64

(0.93, 2.92)
1.95

(0.65, 5.86)
1.15

(0.57, 2.29)
1.35

(0.75, 2.41)
2.64

(0.84, 8.33)
1.28

(0.62, 2.65)
1.60

(0.87, 2.95)

4
3.43

(1.21, 9.69)
2.64

(1.43, 4.89)
2.90

(1.71, 4.92)
2.41

(0.83, 7.03)
1.84

(0.97, 3.48)
1.99

(1.15, 3.45)
4.24

(1.22, 14.75)
2.28

(1.09, 4.75)
2.73

(1.46, 5.10)
Continuous (per
5-mmHg increase)

1.14
(1.05, 1.23)

1.14
(1.07, 1.22)

1.12
(1.07, 1.17)

1.10
(1.01, 1.20)

1.07
(1.01, 1.14)

1.08
(1.03, 1.14)

1.19
(1.07, 1.33)

1.10
(1.02, 1.20)

1.13
(1.06, 1.20)

aModel 1 included only pulse pressure.
bModel 2 included pulse pressure and age (plus sex, when men and women were analyzed together).
cModel 3 included pulse pressure, age, body mass index, smoking, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol, physical
activity, mean arterial pressure, community type, and abnormal glucose (plus sex, when men and women were analyzed together).
Odds ratios (ORs) were calculated using the first quartile as reference.

Table 4. Association between pulse pressure and low ABI among participants with stroke or coronary heart disease

Pulse pressure
measure

Model 1a (OR and 95% CI) Model 2b (OR and 95% CI) Model 3c (OR and 95% CI)

Men
(n = 283)

Women
(n = 432)

Both
(n = 715)

Men
(n = 283)

Women
(n = 432)

Both
(n = 715)

Men
(n = 283)

Women
(n = 432)

Both
(n = 715)

Quartile

2
1.27

(0.62, 2.62)
1.69

(0.72, 3.98)
1.42

(0.82, 2.45)
1.30

(0.63, 2.68)
1.68

(0.70, 4.04)
1.44

(0.82, 2.51)
1.40

(0.64, 3.05)
2.13

(0.81, 5.58)
1.57

(0.89, 2.80)

3
1.57

(0.77, 3.21)
2.25

(0.98, 5.18)
1.82

(1.06, 3.10)
1.38

(0.67, 2.85)
1.85

(0.78, 4.40)
1.52

(0.88, 2.64)
1.42

(0.65, 3.12)
2.43

(0.93, 6.32)
1.64

(0.92, 2.92)

4
1.79

(0.85, 3.78)
4.06

(1.83, 9.02)
2.74

(1.61, 4.64)
1.73

(0.82, 3.68)
2.91

(1.28, 6.62)
2.33

(1.36, 3.99)
2.58

(1.04, 6.39)
5.72

(2.13, 15.38)
2.57

(1.40, 4.71)
Continuous (per
5-mmHg increase)

1.10
(0.99, 1.22)

1.14
(1.03, 1.25)

1.11
(1.04, 1.18)

1.09
(0.99, 1.21)

1.07
(0.98, 1.17)

1.08
(1.01, 1.16)

1.17
(1.03, 1.34)

1.15
(1.02, 1.30)

1.15
(1.05, 1.25)

aModel 1 included only pulse pressure.
bModel 2 included pulse pressure and age (plus sex, when men and women were analyzed together).
cModel 3 included pulse pressure, age, body mass index, smoking, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol, physical
activity, mean arterial pressure, community type, and abnormal glucose (plus sex, when men and women were analyzed together).
Odds ratios (ORs) were calculated using the first quartile as the reference group.
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pulse pressure and low ABI, as higher pulse pressure is both a
cause and a consequence of atherosclerosis.35 Higher pulse
pressure can be induced by arterial stiffness due to increasing
wave reflection,36,37 which could explain the statistical
association between pulse pressure and low ABI and
suggests the possibility of a vicious circle.

Because the present data were collected in a cross-sectional
study, we cannot make causal inferences regarding whether an
individual’s higher pulse pressure preceded low ABI.
Furthermore, the potential bias caused by nonresponse to the
survey is a concern, as is the fact that more women than men
were recruited in our study. Women paid much more attention
to their health, which could have resulted in overestimation
of the prevalence of low ABI in the general population.

In conclusion, low ABI was prevalent among elderly
Chinese, especially those with stroke or CHD. Pulse pressure
was associated with low ABI, and this association might be
mediated by several mechanisms.
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