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Association between Resting Heart Rate and Borderline Ankle-Brachial Index Among the Health

Screen Examinees

Sa-Ra Kwon, Byoungjin Park*

Department of Family Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: The ankle-brachial index (ABI) is a simple, noninvasive clinical test that is useful in the diagnosis of peripheral artery disease (PAD). The
borderline ABI value is 0.91-0.99 and has also been reported in endothelial dysfunction and preclinical PAD. We investigated the relationship
between resting heart rate as a surrogate marker of autonomic balance and borderline ABI in apparently healthy individuals.

Methods: We evaluated the association between resting heart rate and borderline ABI in 618 participants (348 male and 270 female) in a health
examination program. The odds ratios for borderline ABI were calculated using a multivariable logistic regression analysis after adjusting for
confounding variables across heart rate quartiles (Q1<56, Q2=57-62, Q3=63-68, and Q4>69 beats/min).

Results: The overall prevalence of borderline ABI was 13.9%. The age- and sex-adjusted resting heart rate was significantly higher in the borderline ABI
group than in the control group (66.940.9 vs. 63.0+0.4 beats/min, P<0.001). The odds ratios (95% confidence intervals) for the borderline ABIin each
heart rate quartile were 1.00, 1.04 (0.43-2.52), 1.69 (0.73-3.93), and 3.52 (1.55-7.97) after adjusting for age, sex, smoking status, alcohol intake,
regular exercise, body mass index, systolic blood pressure, fasting plasma glucose level, triglyceride level, high-density lipoprotein-cholesterol level,
white blood cell count, C-reactive protein level, uric acid level, y-glutamyltransferase level, hypertension medication, diabetes medication, and

dyslipidemia medication.

Conclusion: These findings indicate that a higher resting heart rate is independently associated with borderline ABI.

Keywords: Heart Rate; Ankle-Brachial Index; Peripheral Arterial Disease
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Table 1. Characteristics of the study population

KJFP

Korean Journal of Family Practice

.01, 45 9](>692] ) wHol A e] 42571 DeH(P=0.004), 0|27 &
A (P<0.001), -5 (P=0.003), /& 5=2]|(P=0.001)7} 12|51 3=
Al e TH(Table 2).
2, P Al AMEbof ME FAY LS HAX|F2| WA

QHY Al AlEtaof whE AT AR =] W] (95% Al

-+
)
g
u
—>i

P<0.001
70 - ' '

60

Resting heart rate (beats/min)

50 T 1
Control Borderline ABI

Figure 1. The age- and sex-adjusted resting heart according to pres-
ence of borderline ABI.
ABI, ankle-brachial index.

Variable Total (n=618) Normal (n=532) Borderline (n=86) P-value
ABI 1.00-1.40 0.91-0.99
Age (y) 479£11.6 485%11.3 4424127 0.004"
Female 437 53.5 421 0.048'
BMI (kg/m?) 23.8+2.9 23.8+2.9 23.6+2.9 0.402*
Current smoker 225 12.8 241 0.020°
Ex-smoker 204 20.7 18.6 0.658"
Alcohol consumption 71.0 69.8 712 0.779'
Regular exercise 58.4 70.9 56.4 0.011°
SBP (mmHg) 119.6+£15.3 120.1£15.6 1171127 0.050"
DBP (mmHg) 732119 73.7£12.0 69.7+£11.1 0.002*
Fasting plasma glucose (mg/dL) 96.7£20.4 96.7£18.2 97.0£30.9 0.908"
Triglyceride (mg/dL) 113.0+93.1 114.5+96.1 104.2+71.8 0.245"
HDL-cholesterol (mg/dL) 479+12.5 479+12.4 48.0+13.0 0.912"
WBC (x10° cell/uL) 5.5+1.3 5514 54+13 0.674"
CRP (mg/L) 0.7£09 0.7+0.7 0.5+0.7 0.707*
y-glutamyltransferase (U/L) 24.4+158 24.9+16.1 21.1+136 0.039"
Uric acid (mg/dL) 5214 5214 49+14 0.058"
Hypertension medication 12.3 12.6 10.5 0.577*
Diabetes medication 4.7 49 35 0.569°
Dyslipidemia medication 47 4.1 8.1 0.103
RHR (beats/min) 63.6+8.9 63.0+8.8 67.1+£8.7 <0.001"

Values are presented as meanztstandard deviation or %.

ABI, ankle-brachial index; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL, high density lipoprotein; WBC, white blood cells; CRP,

C-reactive protein; RHR, resting heart rate.
*P-value by one-way analysis of variance. 'P-value by ¥ test.
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Table 2. Clinical and chemical characteristics of the study population according to heart rate quartiles

Resting heart rate (beats/min)

Variable Q1 Q2 Q3 Q4 S
<56 57-62 63-68 >69

Number 126 169 170 153
Age (y) 50.3+11.3 48.1£11.8 467114 47.0+11.7 0.042*
Female 333 48.5 482 418 0.033"
BMI (kg/m?) 239126 23.5+3.0 23.9+2.8 24.0+£3.1 0.457*
Current smoker 30.2 22.5 20.6 183 0.104
Ex-smoker 23.0 17.2 20.0 222 0.582°
Alcohol consumption 722 69.2 759 66.7 0.294"
Regular exercise 50.0 59.2 65.3 56.9 0.066"
SBP (mmHg) 119.3+15.3 117.1£16.0 119.2+149 1232144 0.004"
DBP (mmHg) 729116 70.6+12.1 734111 76.0£12.3 <0.001*
Fasting plasma glucose (mg/dL) 95.1+13.4 92.9+12.9 98.0+22.4 100.8+27.6 0.003"
Triglyceride (mg/dL) 104.6%58.5 103.0£91.9 119.1£116.9 124.3+86.6 0.114*
HDL-cholesterol (mg/dL) 4844127 483%£13.3 483122 46.5+11.7 0478
WBC (x103 cell/ul) 5.3+1.2 5313 5.6%1.5 58%1.3 0.001*
CRP (mg/L) 0.7+0.8 0.7£1.0 0.7+0.9 0.8+0.9 0.296"
y-glutamyltransferase (U/L) 252164 2244143 24.6117.0 25.6%15.5 0.264"
Uric acid (mg/dL) 54+13 5.0+1.4 5.0+1.4 54+14 0.004"
Hypertension medication 135 10.7 1.2 144 0.704"
Diabetes medication 6.4 30 24 7.8 0.060°
Dyslipidemia medication 5.6 36 24 7.8 0.103°

Values are presented as meantstandard deviation or %.

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL, high density lipoprotein; WBC, white blood cells; CRP, C-reactive protein.
*P-value by one-way analysis of variance. 'P-value by ¥ test.

Table 3. Odds ratios and 95% confidence intervals for borderline ABI according to heart rate quartiles

Resting heart rate (beats/min)

Model

Q1 Q2 Q3 Q4 P for trend*
Model 1 1.00 1.23 (0.54-3.00) 2.35(1.06-5.20) 4.00 (1.84-8.67) <0.001
Model 2 1.00 1.11 (0.46-2.64) 1.98 (0.88-4.45) 3.56 (1.63-7.78) 0.001
Model 3 1.00 1.04 (0.43-2.52) 1.69 (0.73-3.93) 3.52(1.55-7.97) 0.002

Data are presented as odds ratio (95% confidence interval).

ABI, ankle-brachial index.

Model 1: unadjusted. Model 2: adjusted for age, sex, and body mass index. Model 3: adjusted for age, sex, smoking status, alcohol intake, regular exercise, body mass
index, systolic blood pressure, fasting plasma glucose, triglyceride, high density lipoprotein-cholesterol, white blood cell count, C-reactive protein, uric acid,
y-glutamyltransferase, hypertension medication, diabetes medication, and dyslipidemia medication.

*Calculated by multivariate analysis.

A|=8] WA= QFY Al Aubeof 7 o sl 1.00,1.23 (0.54- 11 &
3.00), 2.35 (1.06-5.20), 4.00 (1.84-8.67) (P<0.001)0]| 1.2 L}o], A, 5
&, 5 AAIEE, AEFA G, 57189, S 58 S AN, AL s i i Lo It 2 s e A s B B e
e 2|kl S AEE, W AL CHEG R, AL FhubaRepd W20} ZA G B ix]4=2) A S w4k 1L v U
Aola s, AN G /OVJAAT S BHof o 5 WiF HAsIglS WA HEvHaeke] 2Rl QIARIARR] AV a4
ool &= QP Al Alat=o) ZF kol theh A WA kx]4=0] At o) 913 S7I0k 12 QP Al A7t o)t BAIF QS-S
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P Al AEETE oA = A ARl ST RAIER
Om|EHA| oAl = 210 2 LFEF TH(Table 3). AV A = A A 92 0.90-0.999] 41O O]
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