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The Relationship between Serum C-Reactive Protein and the Coffee Consumption in the Korean

Adult Men and Women

Yeon-Jung Kim, Keun-Mi Lee, Seung-Pil Jung*

Department of Family Medicine, Yeungnam University College of Medicine, Daegu, Korea

Background: Coffee is a rich source of dietary antioxidants and is one of the most popular beverages worldwide. In recent times, substantial research
has been published on its anti-oxidative and anti-inflammatory effect in addition to its effect as a stimulant. Chronic low-grade inflammation is
known to affect the pathogenesis of diverse diseases such as cerebrovascular and cardiovascular disease, cancer, metabolic syndrome, type 2
diabetes mellitus, and obesity. Serum C-reactive protein (CRP) is a good marker of chronic inflammation in the body. Therefore, we examined the

relationship between coffee consumption and serum CRP.

Methods: Participants were 759 men and 1,003 women, aged 20-64 years, who participated in the Korea National Health and Nutrition Examination
Survey, 2015. We categorized coffee consumption as follows: less than one cup a day, two to four cups a day, and five or more cups a day.
Additionally, we classified women into pre- and post-menopausal women. Multiple linear regression analyses were conducted to evaluate the

relationship between coffee consumption and serum CRP.

Results: Coffee consumption showed no measurable relationship with serum CRP in men and in pre- and post-menopausal women. However, serum
CRP increased progressively with increase in coffee consumption in men reported high-risk alcohol use (P=0.005).
Conclusion: Except for high-risk male drinkers, there is no association between coffee consumption and serum CRP.
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Table 1. General characteristics of study subjects according to category of the coffee consumption

Yeon-Jung Kim, et al. Coffee Consumption and CRP in the Korean Adults
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Coffee consumption (cups/d)

Characteristic P-value
<1 (n=979) 2-4 (n=704) >5 (n=79)

Gender 0.081

Men 406 (53.5) 312(41.1) 41(5.4)

Pre-menopause 414 (55.6) 305 (40.9) 26 (3.5)

Post-menopause 159 (61.6) 87 (33.7) 12(4.7)
House income 0.112

Low 186 (49.5) 169 (44.9) 21 (5.6)

Low-Medium 252 (57.3) 171 (38.9) 17 (3.9)

Medium-High 258 (54.5) 193 (40.8) 22 (4.7)

High 283 (59.8) 171 (36.2) 19 (4.0)
Marital status <0.001

Married 798 (62.2) 436 (34.0) 48 (3.7)

Unmarried 181 (37.7) 268 (55.8) 31 (6.5)
Alcohol use <0.001

Non 52 (50.5) 46 (44.7) 549

Mild-Moderate 617 (59.9) 376 (36.5) 37 (3.6)

High 310 (49.3) 282 (44.8) 37(5.9)
Smoking 0.030

Non 597 (53.9) 463 (41.8) 47 (4.2)

Ex 202 (61.2) 118 (35.8) 10 (3.0)

Current 180(55.4) 123 (37.8) 22 (6.8)
Regular exercise 0.281

Non 889 (55.2) 653 (40.5) 69 (4.3)

Moderate 48 (56.5) 32 (37.6) 5(5.9)

High 42 (63.6) 19 (28.8) 5(7.6)
Age (y) 43.3+11.0 37.7£135 38.7+12.8 <0.001
Body weight (kg) 63.6x11.6 63.5£13.1 69.1£13.8 0.003
Height (cm) 164.7+£8.7 165.319.0 165.0+£8.8 0.239
WC (cm) 80.1£9.0 79.5£810.0 83.6£10.7 0.001
BMI (kg/m?) 23.3+3.2 23.1£3.6 25.0+3.8 <0.001
SBP (mmHg) 112.5+13.8 112.6+13.6 1144141 0.506
DBP (mmHg) 75.089.4 74.089.4 73.589.2 0.066
T-chol (mg/dL) 195.3+34.5 188+33.7 193.4+37.1 <0.001
TG (mo/dL) 131.1£117.1 126.0£117.5 130.6+83.0 0.574
HDL (mg/dL) 53.0£12.8 52.5+12.4 49.2+10.1 0.039
LDL (mg/dL) 118.2431.0 112.9+29.7 122434 .4 0.001
FPG (mg/dL) 95.0+15.0 92.9+104 95.8+17.8 0.002
AST (U/L) 214490 2178112 22.249.8 0.777
ALT (U/L) 20.5£17.2 21.8423.8 24.3+£20.7 0.168
HbA1c 54+04 54+04 5.5+0.4 <0.001
hs-CRP (mg/L) 0.73+£0.97 0.90£1.20 1.59£2.12 <0.001
WBC (thou/ul) 6.11£1.43 6.26£1.49 6.67+1.46 0.002

Values are presented as meantstandard deviation or number (%) unless otherwise indicated.
WC, waist circumstance; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; T-chol, total cholesterol; TG, triglycerides; HDL, high-density
lipid; LDL, low-density lipid; FPG, fasting plasma glucose; AST, aspartate amino transferase; ALT, alanine amino transferase; HbA1c, hemoglobin A1C; hs-CRP, high sen-

sitive C-reactive protein; WBC, white blood cell.
*Calculated by ANOVA and Welch test.
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Table 2. General characteristics of study subjects according to gender
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Gender
Characteristic Men Pre-menopause women Post-menopause women P-value®
(n=759) (n=745) (n=258)
House income 0.525
Low 160 (21.1) 164 (22.0) 52 (20.2)
Low-medium 191 (25.2) 195 (26.2) 54 (20.9)
Medium-high 202 (26.6) 199 (26.7) 72 (27.9)
High 206 (27.1) 187 (25.1) 80 (31.0)
Marital status <0.001
Married 503 (66.3) 522 (70.1) 257 (99.6)
Unmarried 256 (33.7) 223 (29.9) 1(0.4)
Alcohol use <0.001
Non 17 2.2) 41 (5.5) 45(17.4)
Mild-moderate 285 (37.5) 548 (73.6) 197 (76.4)
High 457 (60.2) 156 (20.9) 16 (6.2)
Smoking <0.001
Non 202 (26.6) 663 (89.0) 242 (93.8)
Ex 272 (35.8) 51 (6.8) 7127
Current 285 (37.5) 31(4.2) 9(3.5)
Regular exercise 0.003
Non 676 (89.1) 699 (93.8) 236 (91.5)
Moderate 40 (5.3) 30 (4.0) 15 (5.8)
High 43 (5.7) 16 (2.1) 7.7)
Age (y) 40.2+12.9 36.2494 56.1+4.2 <0.001
Body weight (kg) 723114 57.3+8.9 57.6+8.0 <0.001
Height (cm) 172.5£6.2 160.3£5.6 156.3£5.3 <0.001
WC (cm) 84.9+8.7 75.248.1 79.248.4 <0.001
BMI (kg/m?) 24.3+33 22.3+33 23.5+3.2 <0.001
Obese’ 266 (35.0) 136 (18.3) 74 (28.7) <0.001
hs-CRP (mg/L ) 0.85%1.01 0.80£1.30 0.88%1.12 0.589
WBC (thou/ul) 6.6£1.4 6.0£1.4 5514 <0.001
SBP (mmHg) 116.5+12.2 107.3+12.4 116.6+16.1 <0.001
DBP (mmHg) 77.6+8.8 71.1£9.0 75.249.1 <0.001
T-chol (mg/dL) 193.8+349 184.6+31.3 211.1+£34.5 <0.001
TG (mg/dL) 164.8+151.9 92.8+60.3 128.6+76.6 <0.001
HDL (mg/dL) 48.0+£10.9 56.7£12.2 54.0+13.8 <0.001
LDL (mg/dL) 118+31.0 109.2+28.5 130.1+31.2 <0.001
FPG (mg/dL) 96.4+16.6 91.1+£10.0 96.4+10.4 <0.001
AST (IU/L) 24.1+£10.8 18.619.8 22.7+7.0 <0.001
ALT (U/L) 27,6124 3 15.3+15.9 19.5£10.9 <0.001
Coffee consumption (cups/d) 16+1.8 14814 14+16 0.100

Values are presented as meantstandard deviation or number (%) unless otherwise indicated.
WC, waist circumstance; BMI, body mass index; hs-CRP, high sensitive C-reactive protein; WBC, white blood cell; SBP, systolic blood pressure; DBP, diastolic blood pres-
sure; T-chol, total cholesterol; TG, triglycerides; HDL, high-density lipid; LDL, low-density lipid; FPG, fasting plasma glucose; AST, aspartate amino transferase; ALT, ala-

nine amino transferase.

*Calculated by ANOVA and Welch test. "Men and women whose BMI is 25 or more are considered as 'obese’.
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Table 4. The association between the coffee consumption and CRP
stratified to alcohol use in Men

Coffee consumption Alcohol use
(cups/d) None Moderate High*

<1

N 12 170 224

Average ranking' 8.67 139.79 213.84
2-4

N 4 104 204

Average ranking' 875 147.01 236.44
>5

N 1 " 29

Average ranking' 14.00 154.59 293.81
P-value® 0.590 0.695 0.005

Adjusted for age, household income, marital status, waist circumstance, body
weight, height, body mass index, systolic blood pressure, diastolic blood pres-
sure, total cholesterol, Triglycerides, high-density lipid, low-density lipid aspartate
amino transferase, alanine amino transferase, fasting plasma glucose, blood
white blood cells , smoking, regular exercise.

CRP, C-reactive protein.

*Men whose daily alcohol intake is more than 7 cups a day and who drinks more
than two times a week is defined as ‘the high-risk of alcohol use’ and lesser in-
takes were defined as ‘moderate alcohol use’. “Average ranking’ means the aver-
age of CRP values per each the coffee consumption group. "Calculated by Krus-
kal-Wallis test.

Table 3. The association between the coffee consumption and C-reactive protein

Coffee consumption (cups/d)

Gender Adjusted R? P-value*
<1 2-4 >5

Men Reference 0.201 (0.135) 0.526 (0.344) 0.145 <0.001
P-value* 0.137 0.127

Pre-menopause women Reference -0.188 (0.184) 0.290 (0.468) 0.206 <0.001
P-value* 0.307 0.535

Post-menopause women Reference 0.018 (0.263) -0.052 (1.720) 0.230 0.003
P-value* 0.947 0.943

Values are presented as regression coefficient (standarded error) unless otherwise indicated.

*Calculated by multiple regression analysis.

Adjusted for age, household income, marital status, waist circumstance, body weight, height, body mass index, systolic blood pressure, diastolic blood pressure, total
cholesterol, Triglycerides, high-density lipid, low-density lipid aspartate amino transferase, alanine amino transferase, fasting plasma glucose, blood white blood cells, al-

cohol use, smoking, regular exercise.
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