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20132014

Seon Min Park, Yu Jung Park, Duk Chul Lee*
Department of Family Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: Previous studies have suggested that anti-inflammatory and anti-oxidative effect of caffeine has an influence on renal function. However,
the effect of coffee consumption on estimated glomerular filtration rate (eGFR) without renal impairment has not been investigated. The aim of this
study was to evaluate the association between coffee consumption and eGFR in middle-aged Koreans without renal impairment using data from a
representative nationwide survey.

Methods: This was a cross-sectional study conducted in Koreans aged 45 to 64 years, who enrolled for the sixth Korea National Health and Nutrition
Examination Surveys 2013-2014. The participants were classified into three groups based on the amount of coffee consumption as reported on the
food frequency questionnaire: (specify) category 1, 2, and 3. eGFR calculated using the Modification of Diet in Renal Disease equation was used for
evaluation of kidney function.

Results: In all the three categories of daily coffee consumption, eGFR showed a significant increase with the increase in coffee consumption in middle-
aged Korean women (P=0.006). However, no such trend was observed in middle-aged Korean men. In middle-aged women, eGFR increased
significantly in individuals consuming >2 cups per day, compared with those consuming <1 cup per day, after adjusting for other compounding
factors (3=2.614, P=0.041).

Conclusion: Coffee consumption and estimated glomerular filtration rate showed a significant positive relationship only in middle-aged Korean
women consuming >2 cups coffee per day.
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Table 1. Characteristics of study participants by categories of coffee consumption in women
) Coffee consumption (cup/day)
Variable P-value
<1 1<coffee<2 >2
Number 649,960 1,350,445 2,742,489
Age (y) 53.78:0.49 54.740.31 52.95:0.25 0.003
SBP (mmHg) 117.541.21 118.9£0.99 117.28£0.71 0475
DBP (mmHg) 75.78:0.8 75.98£0.58 75.7540.44 0.876
WC (cm) 78.36+0.63 79.14+0.48 79.07+0.45 0477
BMI (ka/m?) 23.39:0.27 24.07+0.19 23.93:0.15 0218
Glu (mg/dL) 98.03+1.43 98.34+1 99.38+1.09 0327
Chol (mg/dlL) 196.25+2.84 199.73+2.04 199.67+1.46 0.391
HDL-C (mg/dL) 52.76+0.85 54.92+0.69 55.51+0.55 0012
TG (mg/dL) 135.8147.24 121.4844.5 124.43t4.15 0371
LDL-C (mg/dL) 116.8446.27 130.3616.47 117.8+3.81 0.39
Creatine (mg/dL) 0.72+0.01 0.72+0.01 0.71+0 0.039
T.E.I. (kcal/d) 2,083.01+£72.35 2,200.77£55.14 2,059.37+37.4 0.277
Alcohol intake 271,254 (56.71) 673,653 (63.17) 1,260,787 (59.48) 0.497
Smoking 7,813(1.2) 37,589 (2.79) 134,218 (4.9) 0.033
DM 51,470 (86.66) 77,727 (87.32) 142,773 (92.13) 0.828
HTN 119,880 (90.93) 280,880 (94.4) 472,592 (91.64) 0.798
Dyslipidemia 71,849 (45.9) 153,742 (59.38) 216,747 (48.34) 0.243

Values are presented as meanststandard error or weighed frequency (%).

SBP, systolic blood pressure; DBP, diastolic blood pressure; WC, waist circumference; BMI, body mass index; Glu, fasting plasma glucose; Chol, cholesterol; HDL-C, high-
density lipoprotein cholesterol; TG, triglyceride; LDL-C, low-density lipoprotein cholesterol; T.E.I., total energy intake; DM, diabetes mellitus; HTN, hypertension.

*P-values are calculated by ANOVA for continuous variables and chi-square test for categorical variables.

392 www kafm.or.kr Korean J Fam Pract. 2018;8(3):391-397



A UM AL G2 E

2) MMAS L ZAHHAL

HrIEARNA A AS= Foll D, 71 A5 B slel=dEs &
FoIRAL, HR 2 HUAIS o] 8-5tof QMg Al St 3o &
S Ho = 718kt A A 4= (body mass index)= Al & (kg)=
719] A ) ©. 2 LHe 47 (kgfm?) 2 ALY HOTIARE 3
of] -Edddd & = A E(total cholesterol), AW &= A|ghal =~
] = (low-density lipoprotein cholesterol, LDL-C), 2% Z|ehal =)

2| E (high density lipoprotein cholesterol, HDL-C), -/ A% (triglyc-

cride) 5125 23Tk A7 & vk 9lstel ola Bk Al

A 13482 modification of diet in renal disease (MDRD) equation

2 vegolson] 7] AT ol =17sx( Selofel

o) 07420140 A9 OB A AT B T
A%} A3E 27](CKD stage 2) ©44-2- 2Ju]s}+= 60 mL/min/1.73 m? ©]
Aoz golsisicks

w

) 71

=
ox

22t
Fok pelet At A 2 A
A oA AL GahA ehe T

217 AAso] Bt A NS A0 o el 9 18] Y
1817 2-43, %565, 2 131, 28], 2 3812 L}
A} o) 2L AR BakAlel An] 43 g 7=

=l

|
}_
o 2
-39, 5
B

ol
52 rLZ:

713
1
O

2

‘D‘L

EN

7t A ol 2kE o] 2|

KJFP

Korean Journal of Family Practice

Lho] 5} Hafshe s 20 2 14k vl 12 o4 22k vl 2
R olyo 2 g on th kg thil A2l 5 ¢l
T oft) 43, QI Aol chal A= st kot

4) E7 2
= ZA) B2 SPSS for windows ver. 21.0 (IBM Co., Armonk, N,
USA)E AFBS1o] A RAL S Hleto 2 BEER R AS
SFAOM, -2 =2 ek 0.05 E’]UJ% AR i e e
i e w4 S s

s glon, g4 1A%

L
)
=
"
A=)
2
i)
2,
o
>4
Mo m
rE
Iy
ofr

of variance, ANOVA)Z o|-8-5}51 11 W8] H4=1= 9

AAJBEo] 7FO | A (chi-square) 117 Al s ATt
A= o dAke] AT Aol /7F AR o 2hgol] =

B AR kel $fetel 7 ARl olrheg

BIaL 2} M5 7o P<05 o312 ofu] Q= s

(E2O AP

%
il

m[o OPN EE
I 4> HU

o
=
Ol
(e}

(multiple regression analysw)% o]-g-s}3ck

Table 2. Characteristics of study participants by categories of coffee consumption in men

Coffee consumption (cup/day)

Variable P-value
<1 1<coffee<2 >2

Number 385,886 818,422 3,168,812

Age (y) 53.39+0.65 53.43+0.48 53.19+0.26 0.677
SBP (mmHg) 121.68+1.73 122.73+1.56 120.27+0.82 0.16
DBP (mmHg) 81.59+1.23 81.64+0.9 80.11+0.51 0.083
WC (cm) 85.84+0.78 85.66+0.75 84.61+0.42 0.091
BMI (kg/m?) 24.69+0.27 24.58+0.26 24.24+0.15 0.111
Glu (mg/dL) 105.23+3.88 107.3+£1.86 106+1.27 0.953
Chol (mg/dL) 187.85+3.87 189.21+2.34 191.5+1.84 0.304
HDL-C (mg/dL) 45.84+1.13 48.15+1.03 48.08+0.58 0.226
TG (mo/dL) 193.96+19.78 180.64+11.24 170.82+8.76 0.233
LDL-C (mg/dL) 93.09+5.78 109.85+3.88 112.42+3.74 <0.0001
Creatine (mg/dL) 0.93+0.01 0.96+0.01 0.95+0.01 0.478
T.E.I. (kcal/d) 2,097.49+154.82 1,878.69+79.47 1,784.7+42 .54 0.029
Alcohol intake 90,887 (31.71) 244,342 (39.71) 844,539 (37.96) 0.671
Smoking 90,607 (23.75) 265,437 (32.43) 1,422,622 (45) 0.002
DM 11,481 (60.96) 62,101 (70.41) 250,059 (87.99) 0.173
HTN 59,079 (86.44) 212,591 (96.12) 558,551 (89.94) 0.363
Dyslipidemia 14,668 (24.27) 61,831 (46.96) 217,466 (53.35) 0.175

Values are presented as meanststandard error or weighed frequency (%).

SBP, systolic blood pressure; DBP, diastolic blood pressure; WC, waist circumference; BMI, body mass index; Glu, fasting plasma glucose; Chol, cholesterol; HDL-C, high-
density lipoprotein cholesterol; TG, triglyceride; LDL-C, low-density lipoprotein cholesterol; T.E.I., total energy intake; DM, diabetes mellitus; HTN, hypertension.
*P-values are calculated by ANOVA for continuous variables and chi-square test for categorical variables.
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Figure 1. Average of estimated glomerular filtration rate (€GFR [mL/min/1.73 m?]) in middle-aged Koreans by coffee consumption (cup/day);
women (P=0.006), men (P=0.545). Between star(*) group has a significantly positive relationship. Bar: standard error.

Table 3. The association between coffee consumption and eGFR by multiple linear Regression in middle aged Korean

Women Men
Model
B SE P-value B SE P-value
Model 1* Coffee 1 1.285 1.486 0.388 -3.21 1.941 0.099
Coffee 2 2.743 1.298 0.036 -2.205 1.671 0.188
Age (y) -0.279 0.088 0.002 -0.176 0.093 0.06
Model 2* Coffee 1 1.338 1.477 0.366 -3.594 1.983 0.071
Coffee 2 2614 1.276 0.041 -2.798 1.697 0.1
Age (y) -0.36 0.085 <0.001 -0.236 0.104 0.024
SBP (mmHg) 0.074 0.045 0.099 0.062 0.053 0.247
DBP (mmHg) -0.169 0.077 0.029 -0.014 0.079 0.862
Chol (mg/dL) -0.027 0.013 0.033 -0.017 0.015 0.273
Glu (mg/dL) 0.057 0.018 <0.001 0.032 0.03 0.288
BMI (kg/m?) -0.299 0.275 0.278 -0.645 0.344 0.062
WC (cm) 0.166 0.106 0.119 0.135 0.113 0.231
Smoking 3.009 1.949 0.125 2447 0.99 0.014

eGFR, estimated glomerular filtration rate; B, standardized regression coefficients; SE, standard error; SBP, systolic blood pressure; DBP, diastolic blood pressure; Chol,
cholesterol; Glu, fasting plasma glucose; BMI, body mass index; WC, waist circumference.
Coffee 1: coffee consumption group who drank 1<coffee<2 cups compared with <1 cup of coffee per day. Coffee 2: coffee consumption group who drank >2 cups

compared with <1 cup of coffee per day.

"Adjusted for age. *Adjusted for SBP, DBP, Chol, Glu, BMI, WC and Smoking in addition to the covariates included in the model 1.

*P-values are calculated by multiple linear regression analysis.

394 www .kafm.or.kr

Korean J Fam Pract. 2018;8(3):391-397



2Rl 9| 7|5 A5t Gls ot S JAOIM AT (2t 2

a2, Ble) e, BN S BAs o] 73] A2k Bk AR of
380 S 4l WS Belslth w515 7] o] 15
ulkel “1g o] wjal] 22 o)A uhAL L (Cofee 2)0] 7]3] 417]3ko]
Z7Yak 2 7} AV ofahg T f0l51 A Z71SIATHB-2.61,
P=0.041). ZLefut 2 wA0] 79 7)) A1kl W7k AFA) ofah
£ A B v B of o Balat §-oJulsh P S Al
3] stoct

T AP 0] G Eo] Z715H 4sAlH 64dle]

3 *7}4%@ﬂ@ﬂ¢g%0mu

%9 ool 7] 413

o3 efah ol SpeIs1o ol e

G WA Aol A 7he ATHE H9) Wb, 9 WA 49 15k ]

whak4] 9] HJsl 28 o) AFIaE ol A AR ofatgol

2SI EAZ] FLO8 S §11on] o]t ERF VS AT
ArhollA] 5t §-oju]}A) ghtek

#3) o] Aol mlx| = 71 g

.

X
2
3
&

(¢

o5HA] gr oLt A ulef H4k
5} A5 5 53] chlorogenic acid AJ-0] % WE} A| 220 A] AFSE 2~
EYAE uto) o= eS8 927/ 6= Zlo] B gbrfol A A
1] 413 Blieo] W Al ] AehE voleEth=t]| 7]ofsh= Ao =
Hol= ZAA T Y A AE 9] caffeic acid2} ferulic acid 72
nolic acid7} Al| 32 thAF IHof| 4] doju= &5 BHg-S Al A2
A A & o] Fo| o] whul A| 3| A4S uhotgro] FSAH 07
A7) Askz szt 7]ofeh= 210 & Kol Xtk
o ¢Atoll A Au] A7 L RATES W A 2AAM 9 1S
of5ro] Bhg Al Agho] 913dS T4 Al Zlojehz At gl
7] 9] gt B} vhg e d Al
Ao A] HIzo] Al A7} g Al Hgto] E%O
Kol = 2 oL, 2t Au| 432k vH sho
A7E gleks wlek 4] A58 TRk Qlo] I =gho] of 47} Q)
& Aok W AV RS A ol Al Al ekl
|

‘__ -]—_9_ phe

olN
10
o
jucd)
o
N
b
>
—
PO
o,
=

e oo e
o ri‘# o g
2

7 | O X7 727 18 A B o
eh A AV RSO H A7) 2 g5 G915 1 et fabt o1
A e P

R of k4 5718 B A 0.5 moles]

B7F AR o k22 MDRD 5-4]0]] 28f) 5-& 74-5- Lol w}
2} 0.36 mL/min/1.73 m*¥] 7145, WA= md 0.30 mL/min/1.73
m*# 0§480- 1l 0.42 mL/min/1.73 m*4] 7AsH=t] E35] o AJof| 4]

Korean J Fam Pract. 2018;8(3):391-397

It A ol 2kEe| 2|

KJFP

Korean Journal of Family Practice

= 404 0%, el A= 5041 o] 5ol A3 frriEe] SRRt

Qe Qlek ofefat BBk Wk AFA ofah80] B AleflA] ok 4
9155 91 W Ao] AR A7Vl WA Gt v e] u Al
@ﬂﬂﬁ@ﬁﬂﬂi%iiﬂwfi%ﬂ%¢%%

dollA= Au ALl B7FARRA] o k-
PASA] etk ol= - At w7h 5
4 AuZF AV ol vlAl= FaFel wAdel Al
oY Y A& 7Hsd ”—x‘ gk W) S ES) HAREA] gk
7HsAo] Qlek Ea] S Aelof| A= gy i A S 2RO W)
Uoluh= Al7jofek 7| Q1S 5|7 7 ofAof of Ao A] of 2~ Exfr]
SO WHHIE S AP Bl A E AR A E A

O 22 Qlrpar ek A Qltk o|3l & 20| agFo] w7} AL
o] 1}-gof| T3 W ES 75 A Qlek o A Erh & o] S
B7PARA o] S7HE E|AE AR 7H
S 447}*%?%] OM = HaARIths At OM Tt

~
07 4910

%@% QUL s, 5] A, ofol A 5 HAT A3

0] 55 2 5] o|2Jo] 4 & A0 F714 0 2 Fofol o]
Q1 Aol thsto] Apeksta Eakaick AR A5 e Al
7V A7} iz A7 S A0S AR R SOt de, 13
O HEHS SRR YA SRS FEst0] /A gl 55 1 )

. 53] A A7kl A
TR A WS G OFE H-82) 29 AEAE 50% o)
O

oJulsA Rhegata] Zslaon 074 o &
SHATH= ook A MR A% 3

1o rlo o o r
BT R =T S
o orft ok 4y 40 )
= o 2 1o J-Ll ox o 1o
O B VR I T
= oo e o= o
0 % > om o0 O o
o of > £ 5 4
flo e o ol <
dob et o= fu g
0. 4> oo de T
% 5 4> olN Y

o o O )
T E.E £
o = T e é;
E - i T
o, = 2 rlo
oX & 2
2 H o,
o o o?L
:‘?z FH
_u F
1‘lr oﬁl

=)

rr
4 Fo o

N
N
a2
ro,
re
=+

N
N
e
o
QL
O,
=l
oZ
)
p
i

www kafm.orkr 395



KJFP

Korean Journal of Family Practice

O OF
o =

o°1‘

AN 71v1 0] A, kst ma AT Aste] ol
Rz 7F Ak S A s Ast s Skl T e 2 A
3 fﬁ 7w AR g7 AR o kg Sl dell gt = A
Aol ¥ 917 2013-20144 17733 =
71% Ast et S S ez e
ApAl o 28] Aol difef] Qobi 314} SR GIcY.
;2013201401 R AL FF A ARS oG8k A7)
o A7t Gz 87 AR 013k 260 mL/min/1.73 m*9] 454] ©]
Ab 644 k] k=t FA(©d A} 1,351, AL 8600)& TiAFC = 519
oo, 7u] A AE AR Nl AE Fstol Al 7] L
I S el ek A WO R SPSS ver. 210
(IBM Co) 3L 2 1512 0]-8-5}%)
A3k 7] AR A I7P | 102 Lol i Ak g ol o]
Az 7u) AFEFol S7Fe 425 7H AR of kg et gtol 2fv]
A S7FeRL o, T WAl A= 2fu) 9l trend S HolA] ¢Rok
o} E3 | S WA Avtol] Tk Fd o] 4ol A A5 Bfo]
R u]Rke. 2 wpAl= T1gol] ujef 21k oA UtAl= ol Al 87 A
A o Th-go] S7FEHS BATHB=2.614, P=0.041). 1L} 54 HA
ollAl= 7] A1 37 AR ok Apolof] f-2fet o] ¥
A 2k,
BE: o] Aol A Bh=r 3 o el A s 23t o)t of 7u] A1
7 B7E AR ok S7Eek 2] Gl o) AT Qe Ko

=z
791

=
=
124
Y
ot
&=
ot
N
N

AR A]; A o kg ARk S o=l

REFERENCES

1. Korea Customs and Trade Developement Institute. Analysis of coffee trade
market in Korea [Internet]. Seoul: Korea Customs and Trade Development
Institute; 2015 [cited 2015 Mar 10]. Available from: http://trass.ketdiorkr/.

2. Higdon JV, Frei B. Coffee and health: a review of recent human research.

Crit Rev Food Sci Nutr 2006; 46: 101-23.

Ding M, Bhupathiraju SN, Satija A, van Dam RM, Hu FB. Long-term coffee

consumption and risk of cardiovascular disease: a systematic review and a

©

dose-response meta-analysis of prospective cohort studies. Circulation
2014;129:643-59.
4. Tunnicliffe JM, Shearer J. Coffee, glucose homeostasis, and insulin resistance:
physiological mechanisms and mediators. Appl Physiol Nutr Metab 2008;
33:1290-300.
Plantinga LC, Crews DC, Coresh J, Miller ER 3rd, Saran R, Yee J, et al. Preva-

lence of chronic kidney disease in US adults with undiagnosed diabetes or

o

396 www .kafm.or.kr

Seon Min Park, et al. Coffee Consumption and Kidney Function

prediabetes. Clin ] Am Soc Nephrol 2010; 5: 673-82.

6. Lopez-Garcia E, van Dam RM, Qi L, Hu FB. Coffee consumption and
markers of inflammation and endothelial dysfunction in healthy and dia-
betic women. Am ] Clin Nutr 2006; 84: 888-93.

7. Bolignano D, Coppolino G, Barilla A, Campo S, Criseo M, Tripodo D, et al.
Caffeine and the kidney: what evidence right now? ] Ren Nutr 2007; 17:
225-34.

8. Sato Y, Itagaki S, Kurokawa T, Ogura J, Kobayashi M, Hirano T, et al. In vitro
and in vivo antioxidant properties of chlorogenic acid and caffeic acid. Int ]
Pharm 2011;403: 136-8.

9. Kim BH, Park YS, Noh HM, Sung JS, Lee JK. Association between Coffee
Consumption and Renal Impairment in Korean Women with and without
Diabetes: analysis of the Fourth Korea National Health and Nutrition Ex-
amination Survey in 2008. Korean ] Fam Med 2013; 34: 265-71.

10. Trovato GM, Pirri C, Martines GE Trovato F, Catalano D. Coffee, nutritional

status,and renal artery resistive index. Ren Fail 2010; 32: 1137-47.

. Wierema TK, Houben AJ, Kroon AA, Postma CT, Koster D, van En-

gelshoven JM, et al. Mechanisms of adenosine-induced renal vasodilatation

1

—

in hypertensive patients. ] Hypertens 2005; 23: 1731-6.

12. Nakajima K, Hirose K, Ebata M, Morita K, Munakata H. Association be-
tween habitual coffee consumption and normal or increased estimated glo-
merular filtration rate in apparently healthy adults. Br ] Nutr 2010; 103: 149-
52.

13. Saito M, Nemoto T, Tobimatsu S, Ebata M, Le Y, Nakajima K. Coffee con-
sumption and cystatin-C-based estimated glomerular filtration rates in
healthy young adults: results of a clinical trial. ] Nutr Metab 2011; 2011:
146865.

14. Herber-Gast GC, van Essen H, Verschuren WM, Stehouwer CD, Gan-
sevoort RT, Bakker SJ, et al. Coffee and tea consumption in relation to esti-
mated glomerular filtration rate: results from the population-based longitu-
dinal Doetinchem Cohort Study. Am J Clin Nutr 2016; 103: 1370-7.

15. Miyatake N, Shikata K, Makino H, Numata T. The relation between esti-
mated glomerular filtration rate (¢GFR) and coffee consumption in the Jap-
anese. Health 2011; 3: 549-52.

16. Levey AS, de Jong PE, Coresh J, El Nahas M, Astor BC, Matsushita K, et al.
The definition, classification, and prognosis of chronic kidney disease: a
KDIGO Controversies Conference report. Kidney Int 2011; 80: 17-28.

17. van Dam RM, Pasman W], Verhoef P. Effects of coffee consumption on fast-
ing blood glucose and insulin concentrations: randomized controlled trials
in healthy volunteers. Diabetes Care 2004; 27: 2990-2.

18. Butt MS, Sultan MT. Coffee and its consumption: benefits and risks. Crit
Rev Food Sci Nutr 2011;51: 363-73.

19. Pham NM, Yoshida D, Morita M, Yin G, Toyomura K, Ohnaka K, et al. The
relation of coffee consumption to serum uric Acid in Japanese men and
women aged 49-76 years. ] Nutr Metab 2010; 2010:930757.

20. Curhan GC, Willett WC, Speizer FE, Stampfer MJ. Beverage use and risk for
kidney stones in women. Ann Intern Med 1998; 128: 534-40.

21. Wijarnpreecha K, Thongprayoon C, Thamcharoen N, Panjawatanan P,

[y

Cheungpasitporn W, Association of coffee consumption and chronic kid-
ney disease: a meta-analysis. Int ] Clin Pract 2017;71:€12919.

22. NHIS Ilsan Hospital Institute of Health Insurance & Clinical Research.
Analysis of effects that habitual customes influence on renal impairment
using National Health Insurance data [Internet]. Goyang: NHIS Ilsan Hos-

Korean J Fam Pract. 2018;8(3):391-397


http://trass.kctdi.or.kr/

Iz
rx
re
o
r=
N
or
2
ol
N
3%
rir
|'0||

pital Institute of Health Insurance & Clinical Research; 2015 [cited 2015
Dec 20]. Available from: http://www.nhimc.orkr/.

23. Schliep KC, Schisterman EE Mumford SL, Pollack AZ, Zhang C, Ye A, et al.

Caffeinated beverage intake and reproductive hormones among premeno-
pausal women in the BioCycle Study. Am J Clin Nutr 2012;95: 488-97.
24. Ferrini RL, Barrett-Connor E. Sex hormones and age: a cross-sectional

Korean J Fam Pract. 2018;8(3):391-397

b= S GAIM AT G2 E7E A o222 2|

KJFP

Korean Journal of Family Practice

study of testosterone and estradiol and their bioavailable fractions in com-
munity-dwelling men. Am J Epidemiol 1998; 147: 750-4.

25. Kurita N, Horie S, Yamazaki S, Otani K, Sekiguchi M, Onishi Y et al. Low
testosterone levels and reduced kidney function in Japanese adult men: the
locomotive syndrome and health outcome in Aizu cohort study. ] Am Med
Dir Assoc 2016;17:371.e1-6.

www kafm.orkr 397



