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Coffee Consumption and Arterial Stiffness in Korean Adults

Seung-A Kim', Eun-Ju Sung'*, Cheol-Hwan Kim', Ho-Cheol Shin’, Yoo-Soo Chang? Ji-Yeung Jo', Seung-Min Lee', Sae-Mi Kang'

Departments of ' Family Medicine and *Occupational and Environmental Medicine, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine,
Seoul, Korea

Background: Coffee is a popular beverage that is heavily consumed in Korea and worldwide. Studies on the associations between coffee consumption
and arterial stiffness are rare in Korea. This study examined the possible association between coffee consumption and brachial-ankle pulse wave
velocity (baPWV) as a subclinical atherosclerosis indicator in Korean adults.

Methods: We conducted a cross-sectional study of 22,005 Korean males and females aged 20-70 who completed a food frequency questionnaire and
underwent a health checkup including measurement of baPWV between January 2013 and December 2015.

Results: Compared with <1 cup/day coffee consumption, the difference in baPWV was -3.61 (95% confidence interval [Cl], -11.85-4.62) for the highest
category (median, 5 cups per day), -7.89 (95% Cl, -12.83—2.59) for the second highest category (median, 3-5 cups per day), and -5.34 (95% Cl,
-9.44--1.25) for the third highest category (median, 1-3 cups per day) in multivariate logistic regression analysis (Model 2, P for quadratic
trend=0.008). Looking at separate outcomes, coffee consumption was nonlinearly associated with baPWV. However, this correlation was stronger in
men than in women (P for quadratic trend=0.001 vs. 0.934, Model 2).

Conclusion: In a large sample, moderate coffee consumption was associated with lower arterial stiffness. However, the association between coffee
consumption and arterial stiffness may differ between men and women. Further prospective or interventional studies are needed to confirm a
causal association.
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| All participants at the Kangbuk Samsung Hospital Total Healthcare Centers (n=43,491) |

Exclusion (n=21,486)

A4

- Personal history of cardiovascular diseases (n=415)

- Heart rate >120 times/min (n=3)

- Missed data of habitual coffee consumption (n=18,658)
- Missed data of smoking status (n=1,678)

- Personal history of cancer (n=539)

- Age>70 years old or age<20 years old (n=193)

A4

| 22,005 was grouped by daily coffee consumption |

v
v v v v
<1cup/d 1-<3 cups/d 3-<5cups/d =5 cups/d Figure 1. Flow chart of the study sub-
n=7,142 n=9,157 n=4,560 n=1,146 jects
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Table 1. Baseline characteristics of study participants according to daily coffee consumption

Characteristic <1 cup/d (n=7,142) 1-<3 cups/d (n=9,157) 3-<5 cups/d (n=4,560) >5 cups/d (n=1,146)  Total mean (n=22,005)
Age (y) 40.219.6 41.6+8.7 42 8+8.1 41879 414489
Male (%) 67.9 69.8 78.2 70.1 70.9
College graduation or higher (%) 81.0 85.9 839 783 83.5
Current smoker (%) 214 26.6 356 38.6 274
Physical activity (%) 13.8 1.9 122 10.1 125
Obesity (%) 30.8 342 393 36.6 343
Diabetes (%) 253 264 282 25.8 26.4
Hypertension (%) 203 21.0 233 183 211
Hypercholesterolaemia (%) 239 243 27.8 26.3 25.0
Parental history of CHD (%) 104 12.15 139 136 12.0
Heart rate (times/min) 6549 65+9 65+9 6519 6519
SBP (mmHg) 11013 110£13 111£13 109+13 110£13
DBP (mmHg) 71£10 7210 7310 7210 7210
Glucose (mg/dL) 95.3+15.6 96.5+16.6 97.0£16.9 96.0£16.3 96.31£16.3
HbA1C (%) 5.60+0.50 5.62+0.51 5.64+0.53 5.62+0.53 5.62+0.51
Total cholesterol (mg/dL) 195.5£34.5 198.0£33.9 200.0£34.3 200.1£35.4 197.7434.3
Triglycerides (mg/dL) 118.9+83.7 123.4+859 128.2+83.6 129.0+99.2 123.24855
HDL-C (mg/dL) 57.0+14.7 56.5+14.7 54.9+14.3 55.4+15.2 56.3+14.6
LDL-C (mg/dL) 119.2+#31.6 121.4+31.1 124.0£31.4 12344334 121.3£315
ABI 1.11£0.07 1.11£0.06 1.12+£0.06 1.11£0.06 1.11£0.07
baPWV (cm/s) 1,282.3+185.9 1,278.2+178.8 1,303.2+£170.5 1,288.7£169.9 1,289.0£179.2

Values are presented as proportions or meanzstandard deviation.
CHD, coronary heart disease; SBP, systolic blood pressure; DBP, diastolic blood pressure; HbA1c, hemoglobin A1c; HDL-C, high density lipoprotein cholesterol; LDL-C,
low density lipoprotein cholesterol; ABI, ankle-brachial index; baPWV, brachial-ankle pulse-wave velocity.

Table 2. baPWV difference* (95% confidence intervals) by categories of coffee consumption
<1 cup/d (n=7,142) 1-<3 cups/d (n=9,157) 3-<5 cups/d (n=4,560) >5 cups/d (n=1,146) P for quadratic trend"

baPWV (mean+standard deviation) 1,282.3£185.9 1,278.2£178.8 1,303.2£170.5 1,288.7£169.9

Model 1 Reference -6.87 (-11.68-2.07)  -10.20 (-15.99--4.40) -8.43 (-18.09-1.23) 0.016
Model 2 Reference -5.34 (-9.44--1.25) -7.89 (-12.83--2.95) -3.61(-11.85-4.62) 0.008
Model 3 Reference -2.88 (-6.89-1.11) -4.26 (-9.10-0.58) -2.49 (-10.54-5.55) 0.167

Model 1: Adjusted for age, sex. Model 2: Model 1 with additional adjustments for systolic blood pressure, diastolic blood pressure and heart rate. Model 3: Model 2
with additional adjustments for physical activity (vigorous exercise frequency >3 vs. <3), smoking (never, former, and current smoker), body mass index (kg/m?), alcohol
consumption (<20, >20 g/d), fasting serum glucose, total cholesterol, triglyceride, and high density lipoprotein cholesterol, parental history of coronary heart disease (yes
vs. no), education level (high school graduate or less, community college or university graduate, graduate school or higher).

baPWV, brachial-ankle pulse wave velocity.

*Derived from linear regression models using baPWV as the outcome. "Derived from the quadratic trend tests by including a linear and quadratic term of the median
coffee consumption value within each group in the regression models.
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Table 4. baPWV difference” (95% confidence intervals) by categories of coffee consumption and sex

Male Female
<lcup/d 1-<3cups/d 3-<5cups/d >5cups/d Pforquadratic <1cup/d 1-<3cups/d 3-<5cups/d >5cups/d P for quadratic
(n=4,851)  (n=6,390) (n=3,567) (n=803) trend’ (n=2,291) (n=2,767) (n=993) (n=343) trend”
baPWV (mean+ 1,326.6+ 1,326.4+ 1,3289+ 1,331.0 1,188.6% 1,196.8+ 1,210.6% 1,189.6%
standard devia- 1710 167.8 162.1 1578 1813 1706 168.0 155.3
tion)
Model 1 Reference -7.52 -11.32 -5.90 0.003 Reference -6.12 -8.01 -15.08 0.579
(-13.36--1.68) (-18.10-4.55) (-17.58-5.76) (-14.41-2.17) (-19.19-3.17) (-32.03-1.86)
Model 2 Reference -6.41 -8.51 153 0.001 Reference -297 -8.04 -16.93 0934
(-11.44--138) (-14.35--2.68) (-8.52-11.57) (-9.89-3.95) (-17.38-1.28) (-31.07--2.80)
Model 3 Reference -3.69 -4.91 149 0.048 Reference -1.91 -4.48 -13.96 0.754

(-858-1.18) (-10.62-0.77) (-8.29-11.27)

(-8.75-492) (-13.90-4.72) (-27.87--0.06)

Model 1: Adjusted for age, sex. Model 2: Model 1 with additional adjustments for systolic blood pressure, diastolic blood pressure and heart rate. Model 3: Model 2
with additional adjustments for physical activity (vigorous exercise frequency >3 vs. <3), smoking (never, former, and current smoker), body mass index (kg/m?), alcohol
consumption (<20, >20 g/d), fasting serum glucose, total cholesterol, triglyceride, and high density lipoprotein cholesterol, parental history of coronary heart disease (yes
vs. no), education level (high school graduate or less, community college or university graduate, graduate school or higher).

baPWV, brachial-ankle pulse wave velocity.

*Derived from linear regression models using baPWV as the outcome. "Derived from the quadratic trend tests by including a linear and quadratic term of the median

coffee consumption value within each group in the regression models
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