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Relationship between Arterial Stiffness and QTc Interval

Sung-Won Park, Ji-Ho Choi, You-Na Son, Kwang-Shik Park, Ji-Won Lee*

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

Background: Arterial stiffness is an efficient tool for early diagnosis of atherosclerosis and prediction of cardiovascular

disease, and it has been known recently that the electrocardiogram QT interval is related to many cardiovascular diseases.
In this study, we analyzed the relationship between arterial stiffness and corrected QT (QTc) interval in adults with no
cardiovascular diseases who had visited family medicine clinics.

Methods: Questionnaires, physical measurements, blood pressure measurements, and lab tests were carried out in 603
adults (39.28+11.59 years). Brachial-ankle pulse wave velocity was measured, and QTc interval was measured by a

standard 12-lead electrocardiogram.

Results: Pearson correlation showed a statistically positive correlation with age (r=0.222, P<0.001), body mass index (r=0.097,
P=0.02), waist-hip circumference ratio (r=0.215, P<0.001), fasting plasma glucose (r=0.179, P<0.001), and fasting insulin
(r=0.091, P=0.03) from QTc interval. Brachial-ankle pulse wave velocity showed a positive correlation with QTc interval
(r=0.196, P<0.001). Multiple regression analysis after adjusting for age, sex, body mass index, systolic blood pressure, total
cholesterol, high density lipoprotein, triglyceride, fasting plasma glucose, fasting insulin, and C-reactive protein showed a
significant positive relationship with the QTc interval independent from brachial-ankle pulse wave velocity (P<0.01).

Conclusion: There is a significant relationship between arterial stiffness and QTc interval, and QTc interval tends to
increase as arterial stiffness increases. Therefore, those in primary care with increased QTc interval should be evaluated
for risks of cardiovascular diseases as a primary prevention against cardiovascular diseases.
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Table 1. Clinical characteristics.

Value (n=603)

Age (y) 39.28+11.59
Sex (male) (n, %) 146 (24.2)
Anthropometry

BMI (kg/m?) 24.47+4.71
WHR 0.90+0.07
Waist circumference (cm) 92.34+12.14
Muscle mass (g) 25.75+6.03
Fat percent (%) 34.46+6.51
Metabolic variables

SBP (mm Hg) 124.62+15.18
DBP (mm Hg) 75.80+£10.54
Total cholesterol (mg/dL) 186.89+35.70
HDL-cholesterol (mg/dL) 51.62+12.88

Triglyceride (mg/dL) 99.50 (16—647)
Fasting glucose (mg/dL) 94.34+15.69
Fasting insulin (uIU/mL) 10.51+8.78

Hs-CRP (mg/L) 0.95 (0.1-55.26)

Life style

Hypertension (n, %) 74 (13.4)
Diabetes (n, %) 22 (3.6)
Dyslipidemia (n, %) 32(6.7)
Smoking (n, %) 30 (5.9)
Alcohol drinking (n, %) 75 (14.8)

Mean pulse wave velocity* 1,264.15+201.16

QTc (ms)" 422.80+24.37

Values are presented as mean+SD or median (range).

BMI: body mass index, WHR: waist-to-hip ratio, SBP: systolic blood
pressure, DBP: diastolic blood pressure, HDL: high density
lipoprotein, Hs-CRP: high-sensitivity C-reactive protein, QTc:
corrected QT.

*The mean index of arterial stiffness. 'Intervals were calculated
from Bazett formula (QTc=QT/RR"?).
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Table 2. Correlation between QTc interval and cardiovascular risk

factors.
QTcinterval

r P-value
Age () 0.222 <0.001
Anthropometry
BMI (kg/m°) 0.097 0.019
WHR 0.215 <0.001
Waist circumference (cm) 0.052 0.22
Metabolic variables
SBP (mm Hg) 0.071 0.091
DBP (mm Hg) 0.067 0.113
Total cholesterol (mg/dL) 0.055 0.185
HDL-cholesterol (mg/dL) 0.059 0.158
Triglyceride (mg/dL) 0.060 0.146
Fasting glucose (mg/dL) 0.179 <0.001
Fasting insulin (uIU/mL) 0.091 0.032
Hs-CRP (mg/L) 0.075 0.080
Mean pulse wave velocity* 0.196 <0.001

Coefficients (r) and P-values are calculated by Pearson correlation
model.

QTc: corrected QT, BMI: body mass index, WHR: waist-to-hip ratio,
SBP: systolic blood pressure, DBP: diastolic blood pressure, HDL:
high density lipoprotein, Hs-CRP: high-sensitivity C-reactive
protein.

*The mean index of arterial stiffness.

500.00

450.00

400.00

Heart rate-corrected
QT interval duration (ms)

Mean PWV (cm/s)

Figure 1. Correlation between QT interval and mean pulse wave
velocity (PWV) (r=0.196, P<0.001).
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Table 3. Multiple regression analysis according to QTc interval.

QTcinterval
B SE P-values*
Age (y) 0.241 0.112 0.03
Sex 14.060 2.770 <0.001
BMI (kg/m”) 0.521 0.314 0.10
SBP (mm Hg) —0.071 0.102 0.49
Total cholesterol (mg/dL) -0.029 0.034 0.40
HDL-cholesterol (mg/dL) 0.189 0.097 0.05
Triglyceride (mg/dL) 0.014 0.019 0.47
Fasting glucose (mg/dL) 0.190 0.074 0.01
Fasting insulin (uIU/mL) 0.085 0.145 0.56
Hs-CRP (mg/L) 0.617 0.353 0.08
Mean pulse wave velocity' 0.019 0.008 0.01
R’=0.154.

QTc: corrected QT, BMI: body mass index, SBP: systolic blood
pressure, HDL: high density lipoprotein, Hs-CRP: high-sensitivity
C-reactive protein.

*Calculated by multiple regression model using QTc interval as the
dependent variable. Variables significantly associated with for QT
interval (P<0.05) are shown in the table.

'The mean index of arterial stiffness.

£3(—0091, P=0.03)7 A 402 §oI3t bo] ARuA S
UPERU 1H(Table 2). T3 A9k 9 i} o} QTe 7+

213t ok o AFakA| S UERH tH(r=0.196, P<0.001) (Figure 1).
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