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Association between green tea
consumption and metabolic syndrome
among Korean adults: results from the

Health Examinees study

Hyeonjin Cho @, Sunwoo Han (), Jiwon Jeong (», Hyein Jung (@, and
Sangah Shin ©

Department of Food and Nutrition, Chung-Ang University, Anseong 17546, Korea

ABSTRACT

Purpose: Several studies have been conducted on the relationship between green tea intake
and metabolic syndrome. However, compared to the studies carried out internationally, there
is inadequate research on the relationship between domestic green tea consumption and
metabolic syndrome. Therefore, in this study, the general characteristics of Koreans according
to their green tea intake and its association with metabolic syndrome were examined.
Methods: A total of 44,611 subjects were included in the study, and analysis was carried out
using data from the Korean Genome and Epidemiology Study (KoGES) for Korean adults
aged 40 or older. Green tea consumption was estimated using 106 verified food frequency
questionnaires (FFQ). Metabolic syndrome was defined using the National Cholesterol
Education Program Adult Treatment Panel III (NCEP-ATP III) parameters. After adjusting
for confounding variables by performing a Cox regression analysis, the association between
green tea consumption and metabolic syndrome was confirmed through the hazard ratio
(HR) and 95% confidence interval (CI).

Results: The average incidence of metabolic syndrome was 18.7% (20.8% in men and 17.8%
in women). Compared to those who drank almost no green tea, in subject groups consuming
more than one cup of green tea a day, the metabolic syndrome incidence was significantly
reduced by 15% (HR, 0.85; 95% CI, 0.74—0.96; p trend = 0.0200) among men and by 19%
(HR, 0.81; 95% CI, 0.73—-0.90; p trend < 0.0001) among women. In addition, the biomarkers
related to metabolic syndrome also tended to decrease overall in these groups.

Conclusion: This study concluded that as the intake of green tea increased, the incidence of
metabolic syndrome and related indicators decreased. Therefore, green tea intake is believed
to have a positive effect on the prevention and management of the metabolic syndrome.

Keywords: metabolic syndrome; tea; Koreans
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ME

A AARCR F7toh= T BI-FAAd A (chronic, noncommunicable diseases, NCDs)
2 E2 AMEER Qs A R =7F YR o] ZA| F shuolnh. AlA| R 7] HWorld Health
Organization, WHO)Ol| ik 2 FH th & 74 ) AFFR} 5 71%7F NCDsOll 31 ggHet 4t AP Qo] &
£ NCDs2&= A oA A% (1,7909H ), & (9008 ), S57] A3 3907+ 1), T (1605
H)o] At [1]. HAFEF (metabolic syndrome, MetS)= ©] 213t A E2] 2 QA E-S 7}

!
e, 21 F/J A%, A high-density lipoprotein (HDL)-=l| AE|E-2] 57FA] A& 5 3714] o]
S7)R1ol A F Ao B e= A ko 2 WHOOA = S5 H|TH Ql&d A &/d, nEd L

o= 5402 of= R e A 2 4 o5t ot AT a2 Al ol A AJRTE| o H
o] g A o] M M| A A o = Fit of wheh 352 A 7HE QT A A= B2 yr2toll A
HoZ & Tok 71k e} [3]. sh=oll A= SR 773G F A (Korea National
Health and Nutrition Examination Survey, KNHANES)A} &5 0|85} thAZ S+ 75
St A1} 19981 19.6%°1 4] 20091 32.4% = F7FTHIL BHEITt [4]. thALS:
Yol TR, thAL 7 9 A o] 9| AlA|ZE k22 theFet 9 Q1o
[5,6]. WHOS] INTERHEALTH Steering Committee Ol A1 = % A| A2 0. 2 NCDs7} 575}
AFE O] AAL EA, H| T 25 5T -2 A Gto] 3A| MR 7] w2 o 2 § 9
£lo] NCDs2] 52 191 0 2 HTsiglet [7]. Bt ob= 9l FRlA et 2At AR S
Qlo] Al 72| =t thAS ot ] Aytd toll oot Al 7ER| 4 H 47}
S5 AT W 3o fHast= Ao &2 B EQIT}[8]. LS A T gL
T2 WS Aol Rlom Alo] @ Q12 okt ] o] F a3t @ Avofr,

T
ol oS of
w19

L
o
)

oy Mo ox E orlo &L oMz rx

=2
N, 1o

ok o

oo = rlr 4> rlo

Sk

£ o

o ol
2= 30 e

PN

N
>~
el
N
2L
1l
il
)

e

T =

oabe WE e AXA e AT Ag 9o BE SRoltt (9] A A AAH o2
AH|E|D, SxHe 3T, AR, 8 52 opAlof Flel M F2 AuHIck Fuhe) 3t Auls
EFFol Hlal A a0 2 the 438 Bol X5 H 2 Arjol 59| 172 Uyl cfet B
o] ol Aol mre} ape] walo] ZehstaL Ik [o,10]. 3, ko] A oy HHHE A%
3 APER A7 QWA HAA 53 2u7HE T Q= FAlolch (10,11). ol o] wret
0T 53 AFE B B o2 Halck,

SHAIRE FUol A S 3HE AT AT S T OE AA| E3HE UBT AP AT BT A
Yotk FUAFYFZALE We BE A oF 478U F AR E 70412 42l i S
WO kape] A WET} 2 4F X L S ER) A 9FS 2712 A
Fol M B3 A T F7he A A, ALES R RYEL Aol ok Bus
gou, 1dze] £, 8720 of 2, HUZ EAT, I RE HAY, AE, ALF A, B

/g A, DU & ATl E 3 aspartate transaminase (AST), alanine aminotransferase (ALT) S

et A2 At S B R ;| S} F4|7]|7ko] Eshr) [12]. o] 2t A A3
et W2 A Aikes ohE AdfolH, =xb
Fef tiAtSStol thet B 714 %) a2t5 Fr7ieh Ul A+ 2oh= B3 A4 olt) [13].

e
I
o
i
>
o|N
{o
=0
_\}l
)
2
o
2
fol
i)
i
o[N

https://doi.org/10.4163/jnh.2023.56.1.70 71



T
l
10

IJNHS

Journal of Nutrition and Health

i
0z

https://e-jnh.org

2 oE S 2o el A 4] 2he] A4S ofsfak ol AT 2 ekt
Zgatrta AYzsict, whaba] B Ao AL $H2Ql 9 XA 9 8F RAAFY (Korean Genome
and Epidemiology Study, KoGES) At&-& ©|-8-5t0] Fdo]ide]l Al o &2 = ¥ <t
A= S 7 HH o]3] o] o 7hA]of| Ti3f) 2o}k 11} S},

LB

oA Chat

2 A+ dolee Ay S EAATY A AEfo| A =85t QL= 3=l &
A| 8 ZAFAFY (KoGES) AH59] 67l 2T E F L A] 7|RF 5 E (Health Examinee study,
HEXA study) & & WHo} X 3J5Hi T}, =A] 7[RF 28 E = gh=iQlof A @ Alsh= 2 g &
ol g4, A S #Hst7] fiet 5t tlolE ol [14]. 2004-2013
A7H A= X*% A, SAEA e AHIAE oA 40794 ' 173,3577 0] 7]¥Ex
Aol ed skl ar, 2012-2016'A00 177} 7] & SAH L2 A7 AAE 3l 71HE2AF i 2t
E A Sk 12} F24 2APZF AR Aok, 7] HEEAR} 13} 524 ZALo]| B Zof gt 65,642
g Z 0y g0l 1A= HEE A S 2 JAE A2 1 i
2 7F A (n = 18,699), 524 AP A DAS7 gho] Y= A (n = 4619), AU A HHT ©]
2] (FAF < 800 keal/day == > 4,000 keal/day, ™A} < 500 keal/day 5=+ > 3,500 keal/day) 7F Q1
= 2} (n=1,848%), A A& A 4> (body mass index, BMI) ]2 7} l+= A} (n =238) & #| &5}k
ot w2bA B 13,549 T o1 4] 31,062 O 2 F 44,6118 S TIFALRE A G 5HA T (Fig. ).

2

Mo

O

2170 BE bt AR Y2 S0l Mol AlA 0 2 AHsteich B RAH 2R
AT =9l FHA & ZAFAFY A2 A 2] Y¥3F] (the Ethics Committee of the
Korean Health and Genomic Study of the Korean National Institute of Health)2} &= Zro{ ¥ ¢
9] 7| A ¥ 2] 9] 5912 whol =3 &| 1T} (IRB No. E-1503-103-657).

HEXA baseline data 2004-2013
and follow-up data 2012-2016
(n = 65,642)

Excluding individuals as follows:

- History of hyperlipidemia, stroke, transient ischemic
attacks, angina pectoris, myocardial infarction,
hypertension, diabetes (n = 18,699)

» - Missing value for blood biomarkers (n = 461)

- Implausible energy intake (Men < 800 kcal/day
or > 4,000 kcal/day; women < 500 kcal/day
or > 3,500 kcal/day) (n =1,848)

- BMI <1or BMI > 100 (n = 23)

Study population for analysis
(n = 44,611)
(men = 13,549, women = 31,062)

Fig. 1. Flow chart of study population in this study.
HEXA, Health Examinees; BMI, body mass index.
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=t 493 Bt
&2 AFe = A A8t AR AFdol A B RFA] AlFAFH R = 2AF AEA] (food
frequency questionnaire, FFQ)E AF8-5}0] ko] A H VI = ot A H B g TAFSto] H4t2]
A= AFESHAT AFAAHR =2 A A EA] (FFQ)w AP 19 59t 106719] A& R &
2 ED A0S DAL AR A2 B ATOIAE WA A 9| FEQAFR S 2 R Al
X9) FEQAFES] AH TS BRILO 2 AEoho] Ao] MAE 2stelnt wA A ME L
97kA (A1) W5, & 13], € 2-33], 123, F 3-43], F5-63], ¥ 23], A 3-43], A 5
5 o )2 5o AR STE WD, B Aol chbke] XS Tefslol oh
8,515 0-0.5%F, 517 0513, G 13 o)A © 2 AR 5510 45 0.2 A S,
ShARH, =2 {3 o] stz lol 2 FE7F AL = A] ZohAh FrQY Brg/d A d

A| (dietary records, DRs) AFo] 9], A, AJH & of| 2] A3 274 3 A4 (energy-adjusted
correlation coefficient)= 0.23-0.64 (25 FF4 2] T2 4= 0.39) HI ot 21 d =} B35}
o], 1\d 7H4 9] T FEQ Alo] @] /- ttA| st & P4 A FH ol thal 0.45, B4 L =0
il 0.39% Tk [15].

HAFS =2 Ee

H L= g S0l S A R A 7] 2] ofA|ofel i oF 7] &S Al 2 National Cholesterol
Education Program Adult Treatment panel III (NCEP-ATP III) & A5+ hAMS S-S 4 2 5
ALt 0k 712 FolA 714 o4 Y SH A9 B Al E R0 2 mstelch. ) slelE
#l: YAt 2 90 cm, AR} 2 80 em; 2) T/ AW Triglycerides > 150 mg/dL; 3) HDL-Z 2| A E &
G2} < 40 mg/dL, @At < 50 mg/dL; 4) @ 57 @Y > 130 mmHg == ©]2H7] EQt > 85
mmHg; 5) 3-8 A] @1 >100 mg/dL [16]. THAHARS] A A 2 F K 2| B 12} A ZAFA] 2
A AR E BT,

2= =20

Yty £4

AR A, Yo], S, A, A E, £, 25, AP A4 (BM) T
o] 7] 24 Q1 Q1L AF2) 8H4] 55 0] AN U Th. Lol = *40-4941],’ 50-59A, ‘6041 ©] /2.
2 270tk 284E2 38w E olst, 158 £, gty ¢ o] o2 &5t
Aot BA 22 P 7L A55ES 7S 2 2 3005H 1|Rh 3007 o] o= &
Forith &5 A= v 54, 54 (@A) 2 270kt & of H= v S}
A FA7} A2 SARE BRI A s 2 55U 0|4} o1+ 30 o) AlAZ
o= TR P eE EEH AF L2 HIHA e 152 H S5 LFLE /I
th A A& 2|4 (BMI)= A A S (18.5 kg/m? O]TH), 4 (18.5 kg/m? O]/ 25 kg/m? 0| FH), 2]
% (25 kg/m? ]/ 30 kg/m? PIRH), H]FF (30 kg/m? ©] ) 2 = EF5F3H .

2 SAS version 9.4 (Statistic Analysis System)E ©|-23} % Th LR
T BEEHAE H7)5100, MY e REet HEEeE ®
ZFo] vl al= Lol Al A (2 test), YRS AP H PO 2 A5 BIE ot
Bttt =4k AF et dAS TS v 28 T 2 JE

tot i 7] Q]5) Wk S B St Cox BIEH| Y 3] EA] (Cox proportional
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hazardregressionmodel) S A A5} 2] §1H| (hazardratio, HR) 2+ 95% 4l 2] 771 (95% confidence
interval, 95% CI)& AF=5FI T ¥&Q1 A (person-time)-2 7| HERAMA of| A 22 ZALA 7R
9] AJ7HS o] &350 A|AFEFRITE Cox 3] P EA 9] o 2 Bl (oAl Lol | Z 3 A

4 (BMNE B35ttt Bl 2= Lo] W 84F A 5 AlAE T, S5, 59, A A
e (o), 501 -2 MgSACh. Tk hol, AL A5 (v, & %, E4, HAl

5 Szl ap2 2ok A2 S5t BE FARAC) f4 59 £2 p<0.050lA]

AA st

21t

SACHAMR}O] UHIM EM

EX
=
(o]

L2} AF 3l4eo] whE AukE EAJ 2}o] = Table 190 A AISFATE BAI ) ¢ W Lol 7}
L2}2 A 6HA] b= D804 54.9 £ 8.5M 2 7H =9k T xS 52 37 o] AF mRAl = 1L
B4 51.6 £ 7.9 2 7 23 TH (p < 0.0001). 40TH 9] H]-&-2 5215 515 8 2 o] i bhA =
AEolA 43.3%=2 =52k HH Sle7t S7FEeF Fofs| =3k em, ot o] Bl &2 5AE
S S X o] BRAl= Lol A 17.8% 2 SxF A F 147t S71E 45 fook Al ottt (p
<0.0001). AHE SHE g 2k o] 4} BRAl = TLF ol A HRAIA] Qb= A E R St E T A5
0] 300%H o)/l AbE2] H]E-0] -{-2J5HA| EUTH (all p < 0.0001). DA SFAF2] H| &2 =
A& oFF g & o] uhAl = ZLEOll A 76.5%, BHAA] 9= TLg ol Al 68.0% 2 A H 3147t 5

7@43 RoA £ A EAAY v 22 H2E 512 3 2 o BAlE F oA

5:7%, BEAIA] S TEOIA 32.7%2 3+ 3 8147 37445 Rosh wete %
o4OV AT Lol s 2 ekl A1l 1 elei] a0 44
A% 3 245 AFte] Bl 8- 60517 9keh (p < 0.0001). AAE S 0] FE A Abgtel
M8 5312 51 8 7 o AL L olM 42.4%, BHAIA] S LBOIAH 32.0%2 53t
M3 471 37HE 5 BEH QA AR Hl&o] §2I5H 34t (p < 0.0001).

r

b

0]/d 9] ¢ Bt Yol 7} 525 phAIA] G TLEOlA 522 £ 75MI 2 7HY =L Els
T o) AF upAl = 1 E0] 49.7 + 65K 2 7P W3kt (p < 0.0001). 40t 9] H] &L =42 F1F
3t old mhAl = F 0] 51.0% 2 w2 A H 47 SIS f-9f 5 i%ifﬂ 60th 2]
H| &L =%} 2 515 5 2t o] A} O] = 1 80] 7.7% 2 =2} Al ] 3l47) Z27hak 4 o]5}A)
SATH (p <0.0001). 25 7 G 2 o) BhA| = TFo A Al 55t U A lgol 50.0%
2 7P Eekom E4d o) 9= thigtul 4 HIE0] 56.5% = 7 =24t (p < 0.0001). 4

50] 3007 o] QI AFRFO) HIE-2 a5 5FF §F I o] mRAl = ZLEOllA] 48.4% 2 HHA|

A 9= 152 39.2%E 0 -9 5HA = UTH (p < 0.0001). AA SFAF2] H]&-2 =45 5FF
SEZE o) thAl = 1 EONA] 36.2%, A 5HA] = 1E Ol A 28.2% 2 S3FAHF S S7)
5 {5 =34 (p < 0.0001). =AHE oFF 3 X o] 4 BRA| = TLEol| A A FR1 A
ol H]&0] 52HE AR Ghe AEET Folot| w0 ew AT A A S < A
H] &2 -2 3HA] YLt (p < 0.0001). A A E-5-0] E-52 Q) Algo] B &2 &xt5 5HF Szt
o]/ uhAl= Z1F 0l A 40.2%, FFAIA] &= T1E0llA 35.0% = 52 A H Pl S7Hde=5 &
52 Q1 AFe] H]&o] §-25HA] =34t (p < 0.0001).
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A M0 OHE HY W AE M3 Hla
2} A3 S0l ThE QoA 2 A E T A1H % ]I Table 201 AT WAel 4
2 ol AL HAE 67 2 ol Al TBoH 1906 415 ealday oA

%= 152 1,754.1 + 370.9 keal/day®l| H| sl -F-2] 5| =% (p < 0.0001). 52FE 515 gk 2k
ol/d BHAl= Lo vhAA] G A FH T BhpStE, Tl 2 S| AHE, YEF, 4
ol df, ZE, HIEHY A JFH 7ol 5 F-o]5HA| =3kt (all p < 0.0001). Al EF+ AHTFS =
2 AH B4t S E A, A4, 107, o2 S50 AHEFOl fsHA =L (all p <
0.0001), 22 A 2|2k Lobd o Lk §-9]5} 2] 99kt (p > 0.05).

o1/ 9] 4%, T oA A H Tl =25 5FF 3 2 o] o]/ BhAl= 1501 1,739.5 + 411 keal/
dayi apA| z] %= 159 1,561.5 + 361.7 keal/day©ll H| 5l §-2]5HA] = 3kTH (p < 0.0001). 'H/d 2]
Qo mR7HA| 2 S4FE oFF g X o4 uhAl= TF 0| BHAA] e AFHEY ©4EkE,
EPH“ A, A, ZEAEE, UEE, Aol i, ZE, e A H 7ol 25 oot &3ttt
(allp <0.0001). "‘E% AFFE ix} AFH Sla7t 7S o, A4, 7], A B E &
S Aol FotAl =R (all p < 0.0001), 37 A FH F2 725k L3k (p < 0.001).

=X GF ol WHE tHAS =2 EE 0o 27

=2 H Zroll -2 100 Q1 (person-year)d THARS S+ Bl T Z] 3.2] W &2 Table 3°]|
AABHRAT o] 4 LEY W ES 525 6FF g 2 o) uiAl = g0l A 19.4% =
FRAIA] G SLE2] ' E 20.3% K 0 2] S RS H (p=0.0002), 554 TF, AL 5G]
9, A HDL-Z 2| AH &, 18G5 W& £33t ou {oJshA] &4t (Allp > 0.05).

£
rot 1o

2%, BRI 1 FG A, A HDL-Z 2| AH E, 18, 189S R E B F 545
Lol g mpAl= 0] URAA] g T ok kot -2 51A] o4k (Allp > 0.05).

Jt ox

ol
S5

=Xt MF ol w2 cfAFSE 22| 9IH HIE

/g 7te] Wt 2471702 53 A F 1Eo) weh o] A9 2t 4.8, 5.0, 5.1, 5.1
o], oA 9] L 7+ 4.8, 5.1, 5.3, 5.4130] 1t} (Table 4). HAFE S A 4=
’d9] 7% % 2,82375 o] HAYSFI AL =2k A3 TEoll whet 22} 8217, 1,246, 443, 3139
o] thatS o] HAgstalnt. oA el A2 5 5,531 o] WAL, 3k A3 Lol whet
77+ 1,884, 2,518%, 730, 3994 o] LAY} T} (Table 3).

=24 F Slgeol e tiAS T Y 2 °d£% Table 4°1| A|A|5}A T} Lol o} BMIE B
3t Model 1914, 52k A1 H S147} S712 45 ST o 25 dirtEe 1ol 725t

Al a3t (F4Ad: HR, 0.85; 95% CI, 0.74—0.96; p for trend = 0.0200; ©143: HR, 0.81; 95%
CI, 0.73-0.90; p for trend < 0.0001). W&, SFAE], SASH, A F, £254F, oY
A AF TS F7HE BT Model 20 A= o} ol AR tiARS 2 91 o] 2] 5] 45t
ITh (HR, 0.84; 95% CI, 0.76-0.94; p for trend = 0.0007).

12342 nhA|X) 9 of Aol ul ) 532 512 B & o] kAl o] 40 79, B Rul g (R,

0.84; 95% CI, 0.78-0.90; p for trend < 0.0001), 2L F/J A% (HR, 0.85; 95% CI, 0.76-0.95; p for
trend < 0.0001), A] HDL-Z2| A H| S (HR, 0.82; 95% CI, 0.74-0.90; p for trend < 0.0001), 21 &
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Table 3. MetS incident cases by green tea consumption

Variables Green tea intake
Total 0 cups/day 0-0.5 cups/day  0.5-1 cups/day > 1 cups/day The p-value
Men (new cases per 100 person year) 13,549 4,068 6,104 2,029 1,348
MetS 2,823 (19.4) 821 (19.8) 1,246 (19.4) 443 (19.1) 313(18.5) 0.0554
Abdominal Obesity 3,247 (19.92) 938 (19.8) 1,462 (19.92) 499 (18.6) 348 (18.6) 0.1861
High triglycerides 3,923 (20.2) 1,164 (20.8) 1,757 (20.3) 596 (19.6) 406 (19.4) 0.7108
Low HDL-C 2,045 (20.0) 663 (20.2) 894 (20.2) 290 (19.6) 198 (19.2) 0.0805
High blood pressure 5,288 (19.7) 1,555 (20.3) 2,310 (19.7) 837 (19.0) 586 (19.4) 0.0002*
Hyperglycemia 5,745 (19.5) 1,673 (20.2) 2,581 (19.5) 898 (18.9) 593 (18.9) 0.0718
Women (new cases per 100 person-year) 31,062 10,421 14,276 4,180 2,185
MetS 5,531 (18.9) 1,884 (19.7) 2,518 (18.8) 730 (17.8) 399 (18.1) 0.6943
Abdominal obesity 12,321 (19.2) 4,140 (20.0) 5,611 (19.1) 1,666 (18.2) 904 (18.2) 0.3178
High triglycerides 5,675 (19.5) 1,934 (20.2) 9,594 (19.5) 732 (18.2) 415 (18.2) 0.3839
Low HDL-C 7,570 (19.5) 2,535 (20.6) 3,535 (19.4) 973 (18.3) 527 (18.2) 0.2634
High blood pressure 8,066 (19.2) 2,790 (20.2) 3,640 (19.0) 1,084 (18.0) 552 (18.0) 0.1258
Hyperglycemia 7,657 (19.1) 2,529 (20.1) 3,509 (18.9) 1,065 (18.1) 554 (18.1) 0.3941

Values are presented as number (%). The p-value was calculated by a y* test for categorical variables.
MetS, metabolic syndrome; HDL-C, high-density lipoprotein cholesterol.
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¢ (HR, 0.81; 95% CI, 0.74-0.89; p for trend < 0.0001), L& B (HR, 0.87; 95% CI, 0.79-0.96;
p for trend = 0.0007)2] ] & o] 3-2] 1A 745 T

$49] B9, mAHE vhA A o= Lol BIs =2 oFF 3 2t o] 4 Al = TLE oA B
H|TF (Model 1: HR, 0.84; 95% CI, 0.78-0.90; p for trend = 0.0002; Model 2: HR, 0.87; 95% CI,
0.77-0.99; p for trend = 0.0010), ] HDL-Z 2| A E| & (Model 2: HR, 0.84; 95% CI, 0.78-0.90; p
for trend = 0.0431), 2L 373 A% (Model 2: HR, 0.87; 95% CI, 0.77-0.97; p for trend = 0.0025) 9|
&2 Model 12} Model 20| A 2% 8-2]5}A] ZHASHE T 1EG=2 Model 1914 €& 0o] &
OJ5HA| 7438 2Lt (Model 1: HR, 0.91; 95% CI, 0.83-1.00; p for trend = 0.0490) 57} H Aot
Model 20| A= 2] 1] AT

Al
FAol M= felgt Aot gllar, o442l 4 = U}/\l 2| ¢ 5ol vl 3l =41& 5}
St X o] Al = EollA tiArS T 2 Lol & 942l 534 7| E o=
o] 2A3E ulf, 5341 BTk 5340] o]} LF BF tiAFS ST 1ol f-2fokAl AAskA
(< 53 years: HR, 0.78; 95% CI, 0.66-0.92; > 53 years: HR, 0.84; 95% CI, 0.72-0.97), BMIZ- H]
Tk 7] &1 25 kg/m*E 7]E 0 & Yol FA131E w, BMI 25 kg/m? H| Thol| A TiALS &+ 9§
o] 3-2J3HA| Z+A3A T} (< 25 kg/m?: HR, 0.83; 95% CI, 0.71-0.98). S5 e S Tz} H|S-F
;LT}’CWH SFTO R Yiro] FAE w, AR H| S0l A thiARS ST Y o] /-2l
45}t (Non-current drinker: HR, 0.83; 95% CI, 0.73-0.95). S A/l &E H| A &<
;LRE Liro] 2SS ol v S AT FATE B AN S Aol f-2lotA 4sH
a7 (Never: HR, 0.85; 95% CI, 0.76-0.96; Ever: HR, 0.55; 95% CI, 0.30-0.99), A1 4| &5 H| &5
ARl AFN 54 IFC & Uiro] FARIS o], & 15 B F tiAS S 9130l 79
A 2k A 3FA T} (Inactive: HR, 0.85; 95% CI, 0.74-0.98; Active: HR, 0.81; 95% CI, 0.67-0.97).

W

e

e

|

https://doi.org/10.4163/jnh.2023.56.1.70 78



IJNHS

Journal of Nutrition and Health

*(snonunuod) axejul AS1aus pue ‘ewodul pjoyasnoy AAIIOe ‘snyels aows ‘snieis Sul

1Ip ‘uoneanpa ‘(snonuiuod) |INg ‘(Snonuiuod) ade :g 19PON(;
*(snonunuod) |INg pue (snonuiuod) a3e :T 19PO;

xapul ssew Apoq ‘|Ng £j0493sa)0yo ularododi) Alsuap-ysiy O-1aH wWoipuAs d1jogelaw ‘SI9IN {eAISIUI 9OUSPLUOD ‘D 011e. piezey ‘YH
"9]gEeLIBA SNONUIUOD € Sk A10821eD 1eaW YIea J0j anjeA uondwnsuod uelpaw ayl uisn paisel aiam puall joj d syl

L0000  (96°0-6L°0) 8°0 (L6°0-¥8°0) T6°0 (86°0-68°0) £€6°0 (484)00'T #€50°0 (¥0°'T-98°0) ¥6°0 (€0°T-£8°0) G6°0 (E0'T-T16°0) L6°0 (yo0) 00T [REY

T000°0> (I6°0-5L°0) £€8°0 (¥6°0-T8°0) £8°0 (96°0-L8°0) 16°0 (421)00'T 06¥0°0 (00°T-£8°0) I6°0 (66°0-¥8°0) T6°0 (00°T-68°0) ¥6°0 (401)00°T T 19pon
elwadk31adAH

T000°0> (68°0-¥L°0) I8°0 (16°0-6L°0) $8°0 (£6°0-¥8°0) 68°0 (421)00'T 9T¥9°0 (IT'T-16°0) TO'T (£0°T-L8°0) $6°0 (66°0-L8°0) £6°0 (y84) 00°T G 19POI

T000°0> (§8°0-TL"0) LL'0 (68°0-LL"0) £€8°0 (I6°0-£8°0) L8°0 (421)00'T 86¥6°0 (LO'T-68°0)86°0 (00'T-¥8°0) 36°0 (L6°0-98°0) T6°0 (4o0) 00T T 19pon
ainssaid pooiq y3iH

1000°0> (6°0-¥L°0)38°0 (88°0-9.°0) T8°0 (86°0-68°0) £6°0 (421)00'T TE¥0'0 (66°0-TL'0) ¥8°0 (£6°0-0L°0) T8°0 (L6°0-6L°0) 88°0 (421) 00T G 19pon

T000°0 > (98°0-TL"0) 8L°0 (§8°0-€L°0) 6L°0 (96°0-L8°0) 16°0 (421)00'T ¥000°0 (£8'0-£9°0) ¥£°0 (¥8°0-£9°0) ££L°0 (16°0-¥L"0) 38°0 (400) 00T T 19pon
2-1aH Mo

10000 (56°0-9L°0) 58°0 (88°0-+L°0) 08°0 (96°0-58°0) 06°0 (421) 00'T  §300°0 (L6°0-LL'0) L8°0 (56°0-LL°0) 98°0 (00°T-98°0) 36°0 (421) 00T G 19O

10000 > (06°0-€L°0) 180 (§8°0-3L°0) 8L°0 (€6°0-£8°0) 88°0 (421)00'T TO00'0 (06°0-3L'0)08°0 (68°0-£L°0) 08°0 (96°0-38°0) 68°0 (400) 00T T 19pon
sap1192A13143 ySiH

10000 > (06°0-8L°0) ¥8°0 (06°0-T8°0) 580 (S6°0-L8°0) T6°0 (421) 00'T 0T00°0 (66°0-LL'0) £8°0 (96°0-LL'0) 98°0 (£0°T-L8°0) ¥6°0 (4o1) 00T G 19pON

T000°0 > (88°0-9L°0) 680 (68'0-08°0) ¥8°0 (¥6°0-L8°0) 06°0 (421)00'T 01000 (£6°0-£L'0) 380 (6°0-¥L'0) 58°0 (66°0-¥8°0) T6°0 (401)00°T T 19pon
\ﬁ_wwn_o leulwopqy

L0000 (¥6°0-9L°0) ¥8°0 (36°0-8L°0) §8°0 (£6°0-98°0) T6°0 (420)00'T 33IT0 (SO°'T-T8°0)36°0 (00°T-6L°0) 68°0 (TO'T-58°0) £6°0 (420) 00T @G 19POW

1000°0 > (06°0-£4°0) T8°0 (06°0-9L°0) 38°0 (56°0-¥8°0) 68°0 (421)00'T 0030°0 (96°0-tL'0) §8°0 (£6°0-¥L'0) £8°0 (L6°0-T8°0) 68°0 (400) 00T «T 19POW
[SEN

(9°s¥8°TT) 'S (S'6LTBB) 'S  (9°0¥8°BL) T'S  (SOLT0S) 8V (L'598°9)T's  (8'6TOT)T'S (0°09v°0£)0'S  (#°90L‘6T) 8%  (wns) ueaw ‘sieak-uosied
D)EluUl B3] UsalH
S8T‘C 08TV 9L5 VT o 0T 8veT 6300 ¥0T‘9 890% sjuedioed Jo ON

puanyuoyd  Aep/sdnotTz  Aep/sdndot-5'0 Aep/sdndg-0-0 Kep/sdno o puasnyuoyd Aep/sdnotz  Aep/sdnot1-5°0 Aep/sdnd g 0-0 Kep/sdno o

(390°T€ = U) UBWOM (6¥S‘€T = u) usiy So|qeLIeA

19] =X} %2t CHAL

Ao
(=

2

t

—

i
o

uondwnsuod a3 Usaig 01 SUIPI0IIE SIBIN 4O SID %56 PUE SYH b d]qeL

79

//doi.org/10.4163/jnh.2023.56.1.70

https

https://e-jnh.org



st Molo| =} Mot HAISS

T
l

b

1o
ra
i
0z

IJNHS

Journal of Nutrition and Health

A Men B Women
MetS HR (95% CI) MetS HR (95% CI)
Age Age
Baseline age < 53 years —_— 0.87 (0.72-1.04) Baseline age < 53 years —_—— 0.78 (0.66-0.97)
Baseline age > 53 years — 1.03 (0.85-1.26) Baseline age > 53 years — 0.84 (0.72-0.97)
BMI BMI
BMI < 25 — 0.98 (0.78-1.22) BMI < 25 — 0.83 (0.71-0.98)
BMI > 25 —— 0.93 (0.78-1.09) BMI > 25 — 0.91 (0.79-1.07)
Alcohol consumption Alcohol consumption
Non-current drinker —— 0.88 (0.65-1.19) Non-current drinker — 0.83 (0.73-0.95)
Current drinker —_— 0.91 (0.78-1.06) Current drinker —_— 0.88 (0.73-1.06)
Smoking status Smoking status
Never smoker — 0.86 (0.66-1.13) Never —_— 0.85 (0.76-0.96)
Past smoker — 0.95 (0.77-1.18) Ever —_— 0.55 (0.30-0.99)
Current smoker —_— 0.96 (0.76-1.20)
Physical activity Physical activity
Inactive — 0.91 (0.76-1.08) Inactive — 0.85 (0.74-0.98)
Active —_— 1.00 (0.80-1.25) Active —_— 0.81 (0.67-0.97)
T T | T T |
0 0.5 1.0 1.5 0 0.5 1.0 1.5

Fig. 2. HRs and 95% Cls of MetS according to green tea intake in subgroup analysis. (A) Men and (B) Women.
HR, hazard ratio; CI, confidence interval; MetS, metabolic syndrome.
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F29 ole] YA E4o] 2 G AL 02 LA glo] AEZA vje Fastch

G e AP Sk FEI71 e A shet B Ao Asto] AT} gL BT

olet. W FUATol A Sxfot Ful ok HAE FA 02 chAH AR T o IS £ o

TollM & =atet FRH| =SR] AW ZA M fojtt S =EFH

2 A7 A S ELY AT S A 93 HAUZOR 3 4
7N BratE, A W ST B4 JAE Bo 2R 4AE FaAtE 4y
A7 ATE A=t APAT Aol N SAZE 2 HAT oA ulaBe) 1Y
3} Y )7k A ek on, o] i3 Auks Al AstE A EefulE] 43
.02 9I5| AFL Bo MHT TH4EHE, XY, T 2ot Al of wpaE = Ao
2 2B 25). £ R = TolA 2] Bejuls o] aMp B Y 7| utolA
o) Erh AR W A o) dastolatatg FiE Bol AF 24 L OALEE
2 Aol AUZ S AT 6], Sx- FEIZIe Bellse) AF 02 Bejuls B

9] 9F 70% ©]/S AFA| sttt FLE|71 9] SR 2= of|u] 22771 22| o] E (epigallocatechin
gallate, EGCG), ol T 22771 ( epigallocatechin EGC), ol #7}El|71 Zel|o] E (epicatechin
gallate, ECG), o7}l (epicatechin, EC)°] 1L, 11 F EGCG7} 7HY B2 H|&& 2|5k
H =2k Z25=9] #4470l [27]. EGCG= %“?_&h | AElE A5} v|Ttollw, &, A
Hhall 2k B 15 Q1) [28,29)].

A AH A 5o autE Acolo] vkl A FHS o

2o Zouls Fatol et hAS E2 T Aol 2w Bou) =L hAE Tl f
o3t Tt Hol: AHTA B el T U, DGl M tAFEZ o)
A Qe AA 24, WS 71N, AR A ool e aTkE Heltkn B IEy
o [20]. 7, 53k 2015 B3 ALTF 250} 52 BeE G LA A dAE ALY
4 Qlth. Zeulso] 2l Ri=Ro f2 W EGCGR Qe | EH A= Ax|Fo) xug £33}

2 ATAT}E A7 S8 AH T AT o] FHAY, AUE Kb Bl 2e|E 7
A7k I8 Aol ek Aie] A7 Antet ARSI o0 Hl2ol Yuhe B0 2 stof
F 2ol 2n|20o] Zag Fuje] YA hol7k ATt [31,32). £ AT NA Y,
AR AT, DEY, F Y BAZ 0] Yt FolAE AR P AT E o2 AT
o B2 Aeyatel A7 ) Aolol s T T ket xtol kM 4 ek
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