Therapeutics and Clinical Risk Management

Dove

ORIGINAL RESEARCH

Heart Rate Predicts the Risk of New-Onset
Peripheral Arterial Disease in a Community-Based
Population in China

Yusi Gao

Fangfang Fan

Jia Jia

Yimeng Jiang

Danmei He

Zhongli Wu

Yong Huo

Jing Zhou

Yan Zhang

Department of Cardiology, Peking

University First Hospital, Beijing, People’s
Republic of China

Correspondence: Jing Zhou
Department of Cardiology, Peking
University First Hospital, No. 8 Xishiku
Street, Xicheng District, Beijing, 100034,
People’s Republic of China

Tel +86-10-83575728

Fax +86-10-66551383

Email zhoujingl 23@yahoo.com

This article was published in the following Dove Press journal:
Therapeutics and Clinical Risk Management

Introduction: Elevated heart rate is linked with poor prognosis and has been shown to
accelerate the progress of atherosclerosis. However, the association between heart rate and
new-onset PAD is unknown.

Methods: A total of 3463 participants without PAD at baseline from a community-based
cohort in Beijing were included and followed up for 2.3 years. PAD was defined as ankle—
brachial index (ABI) <0.9. We used multivariate logistic regression models to investigate the
association of heart rate and the risk of new-onset PAD.

Results: Participants were 56.67 + 8.54 years old, and 36.12% were men. The baseline ABI
was 1.11 + 0.08, and the incidence of new-onset PAD was 2.97%. Multivariate regression
models, adjusted for sex, age, risk factor of atherosclerosis, medications, and baseline ABI,
showed that heart rate was significantly associated with incidence of PAD (odds ratio [OR] =
1.22, 95% confidence interval [CI]: 1.03—1.43, P = 0.020); every increase of 10 heart beats
per minute (bpm) was associated with a 22% increase in the odds of developing new-onset
PAD. Respondents in the higher-heart rate group (=80 bpm) had an increased risk of new-
onset PAD, compared with those in the lower-heart rate group (<80 bpm) (OR = 1.73, 95%
CI: 1.14-2.63, P = 0.010). Subgroup analyses revealed no significant heterogeneity among
the analyzed subgroups.

Conclusion: Elevated heart rate was independently associated with the risk of new-onset
PAD in a community-based population in Beijing. Heart rate management should be con-
sidered for the purpose of PAD prevention.

Keywords: cohort studies, heart rate, peripheral arterial disease, ankle—brachial index

Introduction

Peripheral arterial disease (PAD) is defined as ankle—brachial index (ABI) <0.9 based
on the 2016 American Heart Association/American College of Cardiology guideline
concerning the management of patients with lower-extremity PAD. PAD leads to
claudication or critical limb ischemia, significantly reducing quality of life' and increas-
ing the possibility of cardiovascular events.”® Moreover, patients with PAD have
a higher prevalence of systemic atherosclerosis, including in the coronary arteries,”
carotid arteries,” and renal arteries.® In 1993, the Framingham Study first reported the
association between heart rate and mortality,” and many epidemiological studies have
demonstrated that elevated heart rate is associated with poor prognosis among patients
with hypertension,® '* coronary artery disease,'""'? and heart failure.'*'* Studies have

revealed that elevated heart rate could accelerate the progress of atherosclerosis.'>™”
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Moreover, several cross-sectional studies have previously
revealed an inverse correlation between heart rate and the
ABL'2! However, the association between heart rate and
new-onset PAD is unknown, including among populations in
China. Therefore, in this longitudinal cohort study with
a 2.3-year follow-up, we investigated whether heart rate pre-
dicted the risk of new-onset PAD in a community-based
population in China without PAD at baseline.

Patients and Methods
Study Population

Participants were drawn from an atherosclerosis cohort sur-
vey in Gucheng community and Pingguoyuan community of
Shijingshan District of Beijing, China.?? First, we recruited
9540 residents aged >40 years either through study recruit-
ment posters or phone call invitations if they had health
records in community health centers from December 2011
to April 2012. Among the survey participants, we invited
5962 with gene chip data for a follow-up visit from
May 2014 to July 2014. A total of 3659 participants

(61.4% of the 5962 invited participants) attended the onsite
follow-up visit with baseline or follow-up ABI date. Among
these 3659 participants, we excluded 89 participants who
had an ABI < 0.9 at baseline. Moreover, we further excluded
51 participants who did not complete the questionnaire and
56 participants with a self-reported history of atrial fibrilla-
tion in 2012 and 2014 as well. Ultimately, the analysis
consisted of 3463 eligible participants. The schematic dia-
gram of recruitment and excluding procedure is shown in
Figure 1. This study obtained approval by the ethics com-
mittee of Peking University First Hospital, and we obtained
written informed consent from each participant. We adhered
to the principles of the Declaration of Helsinki.

Data Collection

Trained research staff was responsible for collecting base-
line data according to standard operating procedures.
A standardized questionnaire, including sociodemographic
status, occupation, lifestyle, education, health behavior,
diet, and medical history, was used to acquire basic

9540 residents aged 240 years recruited by recruitment posters or through phone call invitations if they had
health records in community health centers from December 2011 to April 2012 in Beijing, China.

5962 participants with gene chip data invited for follow up visit from May 2014 to July 2014 |

| 2303 participants excluded : Baseline or follow-up ABI missing |

3659 participants |

I 89 participants excluded : ABI < 0.9 at baseline

3570 participants

51 participants excluded:

Incomplete questionnaire

3519 participants

56 participants excluded:

Self-reported history of atrial fibrillation

3463 participants included in the final data analysis

Figure | The schematic diagram of recruitment and excluding procedure.
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information. We used an Omron HEM-7117 electronic
sphygmomanometer, with the standard method of calibra-
tion and appropriate-sized cuffs to obtain the seated bra-
chial blood pressure (BP) and pulse rate for each
participant after a 5-minute rest. Triplicate measurements
were taken on the right arm with intervals >1 minute
between successive readings. For the measurement of
each participant’s heart rate in the analysis, we calculated
the mean pulse rate from the three consecutive measure-
ments. In the same way, each participant’s systolic BP and
diastolic BP were the mean of three consecutive measure-
ments. Body mass index (BMI) was assessed as weight
(kg) divided by height (m) squared.

After an overnight fast of 12 hours at minimum, we
obtained a venous blood sample from each participant’s fore-
arm. All laboratory variables at baseline, including fasting
blood glucose, a standard 75 g oral glucose tolerance test, low-
density lipoprotein cholesterol, high-density lipoprotein cho-
lesterol, total cholesterol, triglycerides, and creatinine, were
measured on the Roche C8000 Automatic Analyzer (Basel,
Switzerland).

Current smoking in this analysis was smoking >1 cigarette
per day for half a year at minimum. Current drinking in this
analysis was drinking alcohol >1 time per week for half a year
at minimum. Hypertension in this analysis was any self-
reported history of hypertension, systolic BP > 140 mm Hg,
diastolic BP >90 mm Hg, or use of any antihypertensive drugs.
Diabetes mellitus in this analysis was any self-reported history
of diabetes, fasting blood glucose (FBG)>7.0 mmol/L or
a 2-hour plasma glucose value >11.1 mmol/L in an oral glucose
tolerance test (OGTT), or use of any hypoglycemic drugs.
Dyslipidemia in this analysis was any self-reported history of
dyslipidemia, triglycerides (TG) >1.7 mmol/L (150mg/dL),
total cholesterol (TC) >5.18 mmol/L (200 mg/dL), low-
density lipoprotein cholesterol (LDL-C) >3.37 mmol/L
(130 mg/dL), high-density lipoprotein cholesterol (HDL-C)
<1.04 mmol/L (40 mg/dL), or use of any lipid-lowering
drugs. Cardiovascular disease (CVD) in this analysis was any
self-reported history of stroke or coronary heart disease.

Participants’ systolic BP was measured simultaneously in
both arms and both ankles (brachial artery and posterior
tibial arteries) using a BP-203RPE III device (Omron
Healthcare) immediately after the participant had rested in
a supine position for a minimum of 5 minutes. The instru-
ment calculated the ABI; and the left and right ABI values
were calculated as the ankle systolic BP for each side
divided by the highest brachial systolic BP. We measured
ABI twice during the study: once at baseline and once during

the follow-up in 2014. New-onset PAD in this analysis was
the lowest ABI value being <0.9 at the 2014 follow-up.

Statistical Analysis

Continuous variables were expressed as means + standard
deviations for data with normal distributions and median
(interquartile range) for that with non-normal distributions.
Categorical variables were presented as frequency (percen-
tage). A heart rate threshold of 80 beats per minute (bpm) was
used as the cut-off value based on several previous cohort
studies.®** 2® Therefore, all eligible participants were divided
into two groups by heart rate (>80 bpm vs <80 bpm) for further
analysis. We used the Student’s #-test to compare differences
for normally distributed continuous variables and Kruskal—
Wallis test for data with non-normal distribution. Pearson’s y*
test was used to compare differences for categorical variables.

We applied a spline smoothing function to examine the
relationship between heart rate and the risk of new-onset
PAD using a generalized additive model. Then, piecewise
linear regression was conducted to fit the smoothing curve,
with adjustment for potential confounders.

We used multivariate logistic regression models to inves-
tigate the effect of heart rate (as a continuous variable and as
a categorical variable) on the risk of new-onset PAD. We
applied three sets of models to examine the association of
heart rate with new-onset PAD risk. Model 1 was not adjusted
for any other variables, model 2 was adjusted for age as well
as sex, and model 3 was additionally adjusted for BMI, base-
line ABI, current smoking and drinking, diabetes mellitus,
hypertension, dyslipidemia, CVD, and use of lipid-lowering
agents, antihypertensive agents, and hypoglycemic agents.

Interactions were also tested, to examine the relation-
ships between heart rate and PAD risk among the analyzed
subgroups including sex, age, BMI, current smoking and
drinking status, diabetes mellitus, hypertension, dyslipide-
mia, CVD, and use of lipid-lowering agents, antihyperten-
sive agents, and hypoglycemic agents.

All analyses were performed using Empower(R) (www.
empowerstats.com, X&Y Solutions, Boston, MA, USA) and
R (R 3.4.3; http://www.R-project.org). A P-value of 0.05 (two-
sided) was considered statistically significant for all tests.

Results

Baseline Characteristics of Participants
Baseline characteristics of all participants are shown overall
and divided into two groups by heart rate (>80 bpm vs <80
bpm) in Tables 1-3. In total, 60.0% of participants had heart

Therapeutics and Clinical Risk Management 2021:17

submit your manuscript

269

Dove


http://www.empowerstats.com
http://www.empowerstats.com
http://www.R-project.org
http://www.dovepress.com
http://www.dovepress.com

Gao et al Dove
Table | Baseline Characteristics of All Eligible Participants
Variable Total HR<80bpm HR>80bpm P
N 3463 2079 1384
Heart rate, bpm 78.15 £ 11.26 70.96 * 6.11 88.95 + 8.16 <0.001
Age, years 56.67 + 8.54 56.43 + 8.26 57.04 + 893 0.039
Male, n (%) 1251 (36.12%) 766 (36.84%) 485 (35.04%) 0.280
BMI, kg/m2 26.00 + 3.33 2586 + 3.18 26.22 + 3.52 0.002
Current smoking, n (%) 643 (18.57%) 416 (20.01%) 227 (16.40%) 0.007
Current drinking, n (%) 802 (23.16%) 508 (24.43%) 294 (21.24%) 0.029
ABI 1.11 +£0.08 1.12 + 0.08 1.10 £ 0.08 <0.001
Note: Data presented as percentage for dichotomous variables and as means * standard deviations for continuous variables.
Abbreviations: ABI, ankle-brachial index; BMI, body mass index; HR, heart rate.
Table 2 Baseline Prevalence of Disease of All Eligible Participants
Variable Total HR<80bpm HR>80bpm P
Prevalence of disease, n (%)
Hypertension 1685(48.66%) 979 (47.09%) 706 (51.01%) 0.024
Diabetes mellites 822 (23.74%) 446 (21.45%) 376 (27.17%) <0.001
Dyslipidemia 2482 (71.67%) 1462 (70.32%) 1020 (73.70%) 0.031
CVD 421 (12.16%) 256 (12.31%) 165 (11.92%) 0.730
Medication, n (%)
Antihypertensive agents 1066 (30.78%) 645 (31.02%) 421 (30.42%) 0.705
Hypoglycemic agents 347 (10.02%) 202(9.72%) 145 (10.48%) 0.465
Lipid-lowering agents 356 (10.28%) 210 (10.10%) 146 (10.55%) 0.671
Note: Data presented as percentage for dichotomous variables.
Abbreviations: CVD, cardiovascular disease; HR, heart rate.
Table 3 Baseline Laboratory Variable of All Eligible Participants
Laboratory Variable Total HR<80bpm HR>80bpm P
TC, mmol/L 531 = 1.00 529 = 1.0l 5.33 £ 1.00 0.283
TG, mmol/L 1.30 (0.92-1.87) 1.26(0.89-1.81) 1.37(0.96-1.97) <0.001
HDL-C, mmol/L 144 £ 0.38 1.44 + 0.37 1.43 + 0.39 0.206
LDL-C, mmol/L 3.24 £ 0.84 324 £ 0.84 323 £ 085 0.806
FBG, mmol/ 6.16 + 1.76 6.00 £ 1.51 6.35 £ 1.95 <0.001
OGTT, mmol/ 8.55 + 4.05 815+ 373 9.10 + 4.30 <0.001

Note: Data presented as means * standard deviations for continuous variables with the exception of TG which presented as median (interquartile range).
Abbreviations: TC, total cholesterol; TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; FBG, fasting blood

glucose; OGTT, a standard 75 g oral glucose tolerance test; HR, heart rate.

rate <80 bpm and 40.0% had heart rate >80 bpm. The mean
age of participants was 56.67 = 8.54 years, among which
36.12% were men. The mean heart rate was 78.15 + 11.26
bpm, mean BMI was 26.00 + 3.33 kg/m2, and mean ABI was
1.11 £ 0.08. The sample was made up of 18.57% (n = 643)
current smokers and 23.16% (n = 802) current drinkers.
A total 48.66% (n = 1685) of participants had hypertension,
23.74% (n = 822) had diabetes, 71.67% (n = 2482) had
dyslipidemia, and 12.16% (n = 421) had a history of CVD.
Participants in the higher-heart rate group were significantly

older, had significantly higher BMI, TG, FBG, OGTT, lower
ABI, and higher prevalence rates of diabetes, hypertension,
and dyslipidemia than those in the lower-heart rate group.
There was no significant difference in the prevalence of CVD
between the two groups.

Predictors of New-Onset PAD

The incidence of PAD among all participants was 2.97%
(n = 103) after a 2.3-year (median: 2.34 years; 25th per-
centile—75th percentile: 2.28-2.39 years) follow-up.
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Figure 2 shows the smoothing curve of heart rate and
new-onset PAD adjusted for sex, BMI, age, baseline ABI,
current smoking and drinking status, diabetes mellitus,
hypertension, dyslipidemia, cardiovascular disease, and use
of lipid-lowering agents, antihypertensive agents, and hypo-
glycemic agents. The curve showed that the risk of PAD
increased with elevated heart rate with no inflection points.

The results of the multivariate regression models estimat-
ing the association of heart rate with new-onset PAD are
shown in Table 4. Heart rate was significantly linked to the
incidence of PAD (OR = 1.41, 95% confidence interval (CI):
1.20-1.64, P < 0.001), with every increase of 10 bpm asso-
ciated with a 41% increase in the odds of developing new-
onset PAD (Model 1). The relationship remained significant
(OR =1.22, 95% CI: 1.03—1.43, P = 0.020) after adjusting for
sex, BMI, age, baseline ABI, current smoking and drinking
status, diabetes mellitus, hypertension, dyslipidemia, CVD,
and use of lipid-lowering agents, antihypertensive agents, and
hypoglycemic agents. When participants were divided into
two groups by heart rate (=80 bpm vs <80 bpm), the inci-
dence of new-onset PAD was consistently dose-dependently
related to heart rate group in the multivariate regression
models. The OR of being in the higher-heart rate group
(>80 bpm) for new-onset PAD was 2.24 (95% CI: 1.50-3.33,
P < 0.001), compared with the lower-heart rate group (<80
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Figure 2 Smoothing curve of the risk of new-onset PAD by heart rate. Line
B represents the smoothing curve for the association of heart rate and new-
onset PAD. Lines A and C represent the 95% confidence interval for the risk of
new-onset PAD. This relationship was adjusted for sex, age, body mass index,
baseline ankle—brachial index, current smoking and drinking status, hypertension,
diabetes mellitus, dyslipidemia, cardiovascular disease, and use of antihypertensive
agents, lipid-lowering agents, and hypoglycemic agents.

Abbreviations: PAD, peripheral arterial disease; HR, heart rate.

bpm). In Model 3, after adjusting for various confounders and
baseline ABI, this effect declined somewhat but remained
significant (OR = 1.73, 95% CI: 1.14-2.63, P = 0.010).
Figure 3 displays the results of the stratification and
interaction analyses using a forest map. There was no sig-
nificant heterogeneity among the analyzed subgroups in
terms of sex, age (<60 vs >60 years), BMI (<25 vs >25 kg/
m?), current drinking, current smoking, hypertension, dysli-
pidemia, diabetes mellitus, CVD, or use of lipid-lowering
agents, antihypertensive agents, or hypoglycemic agents.

Discussion

Studies have confirmed that increased heart rate is of
prognostic importance for all-cause mortality and cardio-
vascular mortality.”” The main result of our study is that
a higher heart rate was associated with a higher incidence
of new-onset PAD in a community-based population.
Consequently, these findings indicate we can use heart
rate to predict new-onset PAD in the future.

Several studies have previously revealed an inverse
correlation between heart rate and ABL'®?! where ABI
was decreased when the heart rate was accelerated through
pacing among patients without significant organic heart
disease. However, the studies above were all cross-
sectional. To the best of our knowledge, our study is the
first to report that increased heart rate was associated with
the risk of new-onset PAD without inter-subgroup hetero-
geneity in a Chinese community-based population that did
not have PAD at baseline after a 2.3-year follow-up, which
further supports their potential association.

The incidence of new-onset PAD among all participants
in our study was 3.07%. A cohort study in Taiwan enrolled
723,750 patients with no past history of PAD, rheumatic
heart disease, or AF. The mean age of participants was 41.7
+ 16.8 years and the incidence of new-onset PAD was 3.4%
after a 9-year-follow-up.”® The participants in our study
were older and had more risk factors of atherosclerosis, so
the incidence of new-onset PAD was higher than that in
other studies.

Based on clinical experience, beta blockers are contra-
indicated in severe PAD owing to the presumed peripheral
hemodynamic consequences of beta blockers. However,
there is no proof suggesting that beta blockers adversely
affect PAD in current studies.?’ Moreover, studies have
shown that the use of beta blockers was associated with
better outcome in patients with coronary heart disease,*”
especially those with myocardial infarction.*'** Our study
found a correlation between heart rate and new-onset PAD,
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Table 4 Logistic Regression Analysis of the Association of Heart Rate with New-Onset PAD

Model | Model 2 Model 3
N PAD, n (%) OR (95% CI) P OR (95% CI) P OR (95% CI) P
HR, per 10bpm 3463 103(2.97%) 1.41 (1.20, 1.64) <0.001 1.20 (1.0, 1.41) 0.026 1.22 (1.03, 1.43) 0.020
HR<80bpm 2079 42(2.02%) 1.0 1.0 1.0
HR=80bpm 1384 61(4.41%) 2.24 (1.50, 3.33) <0.001 1.70 (1.12, 2.56) 0.012 1.73 (1.14, 2.63) 0.010

Notes: Model I: not adjusted; Model 2: adjusted for sex, age, and baseline ankle-brachial index; Model 3: adjusted for sex, age, body mass index, baseline ankle—brachial
index, current smoking and drinking status, hypertension, diabetes mellitus, dyslipidemia, cardiovascular disease, and use of antihypertensive agents, lipid-lowering agents, and

hypoglycemic agents.

Abbreviations: PAD, peripheral arterial disease; Cl, confidence interval; HR, heart rate; OR, odds ratio.

which leads to the question of whether beta blockers
affect the PAD.
Unfortunately, there were too few patients who used beta

would incidence of new-onset
blockers in our study to be able to reach any conclusions.
However, we found no significant heterogeneity among
the analyzed subgroups in terms of the use of antihyper-
tensive agents. Future investigations are needed to answer
that question.

There are several hypotheses describing the mechan-
ism in the impact of heart rate on atherosclerosis. First,

as early as 1998, increased heart rate was confirmed to

be associated with sympathetic activity.*®> Sympathetic
the
process.>* Adrenergic receptors, a biomarker of the sym-

activation may mediate vascular remodeling
pathetic reaction, are crucial in the regulation of vascular
stiffness by influencing myocyte volume, the replication
of smooth muscle cells, and collagen synthesis in per-
ipheral arteries.®> Second, separately from the effect of
sympathetic activation, the pulsatile frequency alone can
lead to endothelial function injury*® and inflammatory
factor upregulation.’” Additionally, increased heart rate
causes vascular smooth muscle cells to create more

Subgroups PAD, n(%)  OR (95%Cl) P P for interaction

Sex Male 38 (3.04%) 1.10 (0.85, 1.43) L 0.472 0.333
Female 65 (2.94%) 1.30 (1.05, 1.59) L 0.014

Age, years less than 60 48 (1.97%) 1.12(0.88, 1.43) L] 0.351 0.371
60 and higher 55 (5.33%) 1.30 (1.04, 1.63) L 0.021

BMI, kg/m*2 less than 25 37 (2.69%) 1.25 (0.96, 1.61) L] 0.093 0.748
25 and higher 66 (3.17%) 1.18 (0.96, 1.46) L 0.125

Current smoking No 80 (2.84%) 1.27 (1.06, 1.52) = 0.01 0.296
Yes 23 (3.58%) 1.02 (0.70, 1.49) L 0.93

Current drinking No 83 (3.12%) 1.23(1.02, 1.48) L] 0.025 0.749
Yes 20 (2.49%) 1.15(0.80, 1.66) L 0.442

Hypertension No 42 (2.36%) 1.23 (0.94, 1.60) L] 0.129 0.922
Yes 61 (3.62%) 1.21(0.98, 1.48) L 0.07

Diabetes No 65 (2.46%) 1.16 (0.94, 1.42) L 0.159 0.441
Yes 38 (4.62%) 1.32(1.01,1.74) L 0.042

Dyslipidemia No 22 (2.24%) 1.43 (0.93, 2.19) L 0.104 0.421
Yes 81 (3.26%) 1.18 (0.99, 1.41) L 0.066

Cardiovascular disease No 83 (2.73%) 1.19(0.99, 1.42) L] 0.066 0.534
Yes 20 (4.75%) 1.35(0.93, 1.97) L 0.115

Antihypertensive agents No 60 (2.50%) 1.19 (0.96, 1.47) - 0.114 0.745
Yes 43 (4.03%) 1.26 (0.98, 1.61) L] 0.076

Hypoglycemic agents No 88 (2.83%) 1.17 (0.98, 1.41) L] 0.088 0.351
Yes 15 (4.21%) 1.43 (0.98, 2.08) L 0.062

Lipid—lowering agents No 83 (2.66%) 1.20 (1.00, 1.43) L] 0.046 0.638
Yes 20 (5.76%) 1.34 (0.87, 2.04) u 0.18

0.5

1
25

Figure 3 Subgroup analyses and interaction tests in different populations. The subgroup analyses were adjusted for sex, age, body mass index, baseline ankle—brachial index,
current smoking and drinking status, hypertension, diabetes mellitus, dyslipidemia, cardiovascular disease, and use of antihypertensive agents, lipid-lowering agents, and

hypoglycemic agents.

Abbreviations: BMI, body mass index; PAD, peripheral arterial disease; OR, odds ratio; Cl, confidence interval.
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fibronectin and collagen.*® In summary, increased heart
rate accelerates atherosclerosis via a few known patho-
physiological mechanisms.

There were several limitations in our study. First, the
measure of heart rate used here was the mean pulse rate.
Pulse rate is not entirely equivalent to heart rate, espe-
cially for patients with atrial fibrillation. However, the
relationship between pulse rate and new-on-set PAD
remained after participants with a self-reported history
of atrial fibrillation were excluded. Although we were
unable to exclude patients who were unaware of the
existence of asymptomatic atrial fibrillation, the inci-
dence of atrial fibrillation in our study should be small,
according to the epidemiology of atrial fibrillation.>”
Thus, the difference between pulse rate and heart rate is
unlikely to influence the results of our study. Second, we
obtained measures of ABI at only two time points. The
accuracy of PAD diagnosis would be enhanced if based
on measurements collected at multiple follow-up time
points. Third, our study was based on a large community-
based population in China who did not have PAD at
baseline. Thus, it is difficult to generalize our findings
to other populations.

Conclusions

Elevated heart rate was independently associated with the
risk of new-onset PAD in a community-based population
in Beijing. This indicates that heart rate may be crucial in
PAD and supports the hypothesis that elevated heart rate
accelerates the progression of atherosclerosis. Greater
attention is needed to heart rate management for the pur-
pose of PAD primary prevention.
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