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Abstract

Objective: To explore the association between tea drinking characteristics and the risk of hyperu-
ricemia (HUA) among Han residents aged 30~79 in Chongqing. Methods: Based on the baseline data
of the China Multi-Ethnic Cohort (CMEC) in Chongging from 2018 to 2019, a cross-sectional study
was conducted among 21,167 Han residents. Information was collected through questionnaires,
physical examinations and laboratory tests. The association between tea consumption and HUA was
analyzed using the x?2 test, analysis of differences in the distribution of SUA levels, and binary Lo-
gistic regression (adjusting for confounding factors and stratified by gender). Results: The total
prevalence of HUA was 10.64%, and it was significantly higher in males than in females (20.17% vs
2.37%, x* =1,752.756, P < 0.001). Analysis of serum uric acid (SUA) levels showed that the increases
in tea drinking frequency, duration, daily average amount, concentration and heat were all associ-
ated with the increase in SUA levels. People who often drink green tea and scented tea (lightly
fermented tea) have higher SUA levels than those who often drink black tea, dark tea, etc. (deeply
fermented tea). Multivariable Logistic regression revealed that frequent tea consumption (3~5
days/week: OR = 1.36, 95% CI: 1.14, 1.26; daily/almost daily: OR = 1.40, 95% CI: 1.23, 1.59) was
associated with a higher probability of hyperuricemia (HUA). After stratifying by sex, this associa-
tion was observed only in males (3~5 days/week: OR = 1.38, 95% CI: 1.15, 1.65; daily/almost daily:
OR =1.40,95% CI: 1.27, 1.66). Among females, habitual consumption of dark tea (OR = 5.33, 95% CI:
1.17, 24.23) was positively associated with the probability of HUA, whereas a tea-drinking duration
of more than 19 years (OR = 0.23, 95% CI: 0.08, 0.67) and regular consumption of hot tea (OR = 0.11,
95% CI: 0.03, 0.51) or warm/cool tea (OR = 0.24, 95% CI: 0.06, 0.92) were associated with a lower
probability of HUA. Conclusion: Among Han Chinese residents aged 30~79 in Chongqing, specific tea
consumption behaviors—including high frequency, long duration, high single-serving amount, and
a preference for strong or hot tea—were associated with higher serum uric acid (SUA) levels and an
increased probability of hyperuricemia (HUA), with significant sex differences observed. This cross-
sectional study cannot establish causality. Future prospective studies should improve exposure as-
sessment using dietary records or biomarkers, and consider tea additives, brewing methods, and
sex-specific interactions with dietary patterns to support targeted HUA prevention.
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1. 5|8

151 PRI [ E (Hyperuricemia, HUA)S& #5 [ML7% JRER (Serum Uric Acid, SUA)T £ 5| L HAC 42, HUA
FEABRYE N AR T PTE M BIR AL 5r fifH . E3EE, HUA M35 KL 20% M N H ARG 1], — 30
WA 3 AR AR R R, BRIEREN HUA FIERRN 17.7% [2], KHF[315E N 45 RIEH,
WHE TN HUA SRR RLR 14.0%, 240, FTE 18 & LA ERUFE AR HUA EiZ 205
E bybads, HY e Tt SR AR, e A E R RS TT DA D PRI AR R 4] [5]18U2 2E FR
FRHEME 6], $NHIEIEMIBEIRIR K HUA -9 1ER o SR1M, ABERATRH SFIEIR A —8 — TSR RS
SUA 7K°F+ HUA JJiERKEL Meta 2T SBR[ 7], TR SR L Six et /o B ot HEHM 7RI
SRR TTRE S SUA JKFTHRAH %

ZE b, ARE HUA B9 KU R D) S AT A7 4 36T I, A7 B 78R A A [ £ IR B 41 (China
Multi-Ethnic Cohort, CMEC)HF 7t i) 5 Pt [X K24 i &5 s, KBTI 04, BRI E PR T 30~79 2% 4E
Jii B AR DL RS RIS ] AR R AR AR5 HUA S5 XS 2 [] (1) 5Tk

2. BRERE
2.1. FERIRIR

W FMFE T [ £ B BA %1 (the China Multi-Ethnic Cohort, CMEC)H#F7t, FT 4 FH AT 75 B Sk U T
CMEC T 2018 4£ 9 A~2019 4 2 H WL EPRTH 13 AN X B DU H AF & B AR b & 50ds, s
i) 5 Y A (9 k2 N V2R AE R AR 5 7 30, IR SIS ) AR A (ol an & s AR, TR R ATk
WSO 55 ARG R A= A ARSI (LR AT R VFE A . S EREA) = D7 TS B BARRIIRZR A 2 %
TR VRIS S, Jeal AW IS VER R [8]. CMEC H JKHE X A 78 Sy N JE 28 T A 36 5 23,308
%, BITFE LU R OINARAE: TAE Y RERSTE 30~79 B 2 0] B EPCAHL - £ HLA A ar 12 N H NEE K
JEAEATE 6 N A KL by BES N CMEC #7850 H I Rl 32 Ja SRba Ui i & A RCREEAE VIR AR I 258
MBS REE ERERE. R g, A RIAIARE ) LT . 1 FRAS T U)K
PR A0 B A 23 01 22(K2016038) e Btk . T AWEFL H ¥, I8 HERR M5 R E K (n = 1305). X
FROUF L BRK(n = 227). BIFNME DK (n = 315) DL L HABRT LA B HRK (n = 294) DK, AN
21,167 A Sk N H PR i BRAS RV AR B RRAE XS PR IR K SF R RS MABIE 72 23 BT o BIF U G ) i e I AR G 14 1 BT

2.2. IEAE

D) A NHER: Ml . UK RSN . 2) TRORFFE: 38 FFRAEAL 1) B9 1)
H(FFQ) 5 1 AN RN AR F], WCEE A BN RIS RHE (R L IO IR L IR RIS BRI
FEAR IR ORI AR ). 3) ki d. S, fRE. B MEESER. 4) SSisml. K
SR A6 B IE AP AR K IR 12 mi, I 5E 75 1 B (Fasting Blood Glucose, FBG)-. 2 IH [if % (Total Cholesterol,
TC). H i =EE(Triacylglycerol, TG) &% FE )i 5 1 IH [& B (High-Density Lipoprotein Cholesterol, HDL-C).
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Figure 1. Flowchart for screening research participants
B 1. R RGEREE

{45 & Jig & 1 IE [ B (Low-Density Lipoprotein Cholesterol, LDL-C)F L% JRBR(SUA) 8 R 5) FEERHL:
FIH B BB Rk 2 1N THI WA ZLRZE MRS K& &l K=/
= oty EEFEH L FTEEERE . SRS (E ) MERIERSE . HTEK R P K

2.3. AXEX

1) HUA: BAAE IR IES IR B G OL T, A5 55 22, 2805 i pRIZ/K P it 420 pmol/L (7.0 mg/dL) [9].

2) IR, TR HAERERA RS NEREPE. BRI, mARTOE. AEUE10]-[12]. 3) 44
J1iES): LS & [13] (MET-hours/day) &AL TAE . 018 K5 KRN TES). 4) HEILR: K BMI
e v ] RN 8 EERH R PRI 00 B 2 ) 48 R [14] 20 AR E ISR (<18.5 kg/m?). IE#(18.5~23.9 kg/m?). i HE
(24.0~27.9 kg/m?). AEJ(>28.0 kg/m?). 5) milfil/f: “F¥ SBP > 140 mmHg (1 mmHg = 0.133 kPa)&} DBP >
90 mmHg LW B [15]. 6) HifRG: FIEIMBEHEBG)/K T > 7.0 mmol/L 58 H AT 5 H & EE AL
BEERE S2[16] [17]. 7) MLgR%: &L FE—: TC>6.2 mmol/L, LDL-C >4.1 mmol/L, HDL-C < 1.0
mmol/L, TG >2.3 mmol/L BXEA 2 Wi s Mg ME S [18]. FAb, &Ik S5 s AU FRIp S M S A0 A ist
AR RN AT WA RN NI A 322 1 A AR A R NIRRT HUA  SCRCH B
R IAE[19]-[24].

2.4. GHESH

W 7C IR HchE # B AN /047K Fl IBM SPSS Statistics 27.0 HAF5E . 1E VAR LS5 5 SR i 8 AR
BIAFFE TG LA A, WOESTAR 8 R F A AL (MR 438 (Pas, Prs)~ 232748 B R F AT (n) A1
H 4y Lo (o) b it T R A FELRAFAE . 3 Wilcoxon FRAIKGLES . Pearson 74 LL A FZE & 1E HUA
BF AR HUA 38 2 R SRS 2 57 . i Pearson 5 75 K56 L A 55 4 R0 Lo M A0 AR 2R 5 1E 7 ThI 11
Z5. DTS HUA N &E, BRI aE R P<0.1 ke N ORI AT 7 RSN E B &,
AT T Logistic [ SRR HEAT 22 IR 2 TR AR T B R DL K 55 Lot il AN R AR R ARRAE X HUA [fiszma, fir
B EIPN TR . LIS LA P <0.05 NEA G5 .
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3. fIRER
3.1. EXIER

ARFFRILPNF R HE AR R 21,167 A, Hd 51 9830 A(46.44%), Lot 11,337 AN(53.56%); 45~59
% AN 43.73%. HUA 35 2252 N, HUA SR BN 10.64%, H1TERE & T L 1(20.17% vs 2.37%,
2 =1752.756, P<0.001), 30~44 % 755 A\FE HUA HUp R Em(11.74%), ANFEER B 81 HUA HB%
RIFIEGIT F 257 (2 = 12.638, P<0.05) (L3 1), %18 10 & MER B AT AT A S5 R S A, K
DL HUA ZET 28 B AR 53V o 52 300t o A 68 B N 7T PR PR A 8, T e v ) S R o 7 0 8 v 38
et LE 2). MFREJLTFAEREE IS AR HUA BUiR R B E S T MR E, H HUA BIRRpEE
RZFTER BN B, ASFEIREAIR 2 (8] HUA B5 RAFAE G124 2 5 (2 = 383.373, P<0.05). HUA
B FIE HUA B8 B E R LR 3E 1 o

Table 1. Baseline characteristics and prevalence of hyperuricemia (HUA) among permanent residents aged 30~79 years in

Chongqing
2 1. EXT 30~79 S EFRERRELFEM HUA BiRE
ZE! Hit ik HUA B HUA B Y/ P
P 1752.756  <0.001
5 9830 (46.44) 7847 (79.83) 1983 (20.17)
& 11,337 (53.56) 11,068 (97.63) 269 (2.37)
FEHE 12.638  0.002
30~44 % 6140 (29.01) 5419 (88.26) 721 (11.74)
45~59 % 9256 (43.73) 8290 (89.56) 966 (10.44)
60~79 % 5771 (27.26) 5206 (90.21) 565 (9.79)
XK 118.903  <0.001
INFERDLTR 6993 (33.04) 6445 (92.16) 548 (7.84)
B 6829 (32.26) 6100 (89.32) 729 (10.68)
i 3880 (18.33) 3401 (87.65) 479 (12.35)
KEKLLE 3465 (16.37) 2969 (85.69) 496 (14.31)
FKEFEWN () 69.405  <0.001
2.0 AR 5108 (24.13) 4654 (91.11) 454 (8.89)
2.0~5.9 7319 (34.58) 6625 (90.52) 694 (9.48)
6.0~9.9 4415 (20.86) 3893 (88.18) 522 (11.82)
10.0 % LA E 4325 (20.43) 3743 (86.54) 582 (13.46)
W SR VL 647.675  <0.001
AN S 15,526 (73.35) 14,377 (92.60) 1149 (7.40)
% 4 4345 (20.53) 3517 (80.94) 828 (19.06)
LB 1296 (6.12) 1021 (78.78) 275 (21.22)
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PABIRBL 240.922  <0.001
iR 20,022 (94.59) 18,049 (90.15) 1973 (9.85)
AR 448 (2.12) 334 (74.55) 114 (25.45)
i AU R 482 (2.28) 369 (76.56) 113 (23.44)
A FHN 215 (1.02) 163 (75.81) 52 (24.19)
BMI 44 616.636  <0.001
AR E 314 (1.48) 303 (96.50) 11 (3.50)
IEHRE 8941 (42.24) 8417 (94.14) 524 (5.86)
L 8752 (41.35) 7704 (88.03) 1048 (11.97)
JEJHE 3160 (14.93) 2491 (78.83) 669 (21.17)
(ﬁﬁﬁfﬁf‘f}) 28.86 (18.11,39.88)  28.87 (18.00,40.00)  28.80 (19.40, 39.13) 0.414 0.679
SBP (mmHg) 127.67 (116.67, 141.67) 127.00 (116.00, 141.00) 133.33 (123.33, 146.00) 1549  <0.001
DBP (mmHg) 77.67 (70.67,85.67)  77.00(70.33,85.00)  83.33 (76.00,91.00)  23.376  <0.001
SEI R 2
FBG (mmol/L) 5.26 (4.94, 5.72) 5.25 (4.93, 5.69) 5.41 (5.04, 5.96) 10.817  <0.001
TC (mmol/L) 4.93 (4.35, 5.56) 4.91 (4.34, 5.54) 5.11 (4.50, 5.77) 8.999  <0.001

LDL~C (m mol/L)
TG (mmol/L)

HDL~C (mmol/L)

2.68 (2.18,3.24)
1.25 (0.89, 1.84)
1.52 (1.25, 1.83)

2.67 (2.18,3.23)
1.19 (0.87, 1.72)
1.55 (1.28, 1.86)

2.82(2.28,3.38)
1.94 (1.34,2.87)
1.24 (1.05, 1.49)

6.518 <0.001
35424  <0.001
—32.229  <0.001

SUA (umol/L) 304 (254.00, 363.00) 294 (248.00, 341.00) 464 (439.50, 503.50)  77.698  <0.001
(€ ES 383373 <0.001
AR 16,894 (79.81) 15,441 (91.40) 1453 (8.60)
1~2 d/week 630 (2.98) 541 (85.87) 89 (14.13)
3~5 diweek 1134 (5.36) 918 (80.95) 216 (19.05)
BRILTER 2509 (11.85) 2015 (80.31) 494 (19.69)
BRI 27.076  <0.001
P 614 (2.9) 509 (82.90) 105 (17.10)
& 20,553 (97.1) 18,406 (89.55) 2147 (10.45)
AT 1R I e 232.068  <0.001
& 13,747 (64.95) 12,611 (91.74) 1136 (8.26)
& 7420 (35.05) 6304 (84.96) 1116 (15.04)
o ML R SR M S 9.292 0.002
& 13,296 (62.81) 11,948 (89.86) 1348 (10.14)
P 7871 (37.19) 6967 (88.51) 904 (11.49)
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RTHE R 6.558 0.01

i 19,166 (90.55) 17,161 (89.54) 2005 (10.46)
& 2001 (9.45) 1754 (87.66) 247 (12.34)

B PRI KM S 3.991 0.046
& 17,877 (84.46) 16,008 (89.55) 1869 (10.45)
P 3290 (15.54) 2907 (88.36) 383 (11.64)

AT MG 742.325  <0.001
= 14,727 (69.58) 13,723 (93.18) 1004 (6.82)
& 6440 (30.42) 5192 (80.62) 1248 (19.38)

F& & & FH & (kg/month)

ANAEY & 1.50 (0.90, 3.00) 1.50 (0.86, 3.00) 2.25(1.29, 3.00) 6.836  <0.001
FE KA 0.30 (0.10, 0.65) 0.25 (0.10, 0.65) 0.43 (0.15, 0.86) 9.17 <0.001
K= Bl it 0.40 (0.08, 1.00) 0.40 (0.07, 1.00) 0.43 (0.10, 1.08) 7.28 <0.001
gyl 0.65 (0.22, 1.50) 0.65 (0.25, 1.50) 0.65 (0.22, 1.50) -2.884  0.004

Wi ER s 9.00 (6.00, 15.00) 9.00 (6.00, 15.00) 9.00 (6.00, 15.00) -3.509  <0.001
7 1] 0.09 (0.01, 0.34) 0.09 (0.01, 0.34) 0.10 (0.00, 0.43) 0.183 0.855
W= 0.05 (0.00, 0.22) 0.05 (0.00, 0.22) 0.06 (0.00, 0.25) 0.986 0.324
WK R 3.00 (0.86, 6.00) 3.00 (0.86, 6.00) 2.58 (0.86, 6.00) -5.832  <0.001
FL Tl i 0.72 (0.00, 3.23) 0.75 (0.00, 3.23) 0.50 (0.00, 3.00) -3.073  0.002

1) RPTE SRR R M (Pxs, Prs)fiid, 7B n (%)ffid. 2)SBP: W4i/E&; DBP: #7ik/%; FBG:
ZEHEMRE; TC: HJHEEE; LDL-C: KEFEMEAMEEE; TG: Hih=E; HDL-C: =% EMEAMHEEE; SUA:

I35 IR -
30.00 -
41l (Total)
2500
% . —o— 5B (Male)
E 4 (Female)
@ 20.00 4
<9
g
<
§ 15.00 4 16.04
& »-13.05
. »-10.86__
ﬁ_ 10.00 990" o948 10.46
1
< 500 4.85
= 3767 '
= 1.90 285
: 1.04
0.00 , - . . . ,
30-39% 40-49% 50-59% 60-69%5 70-79%

ERYBE (Age Group, years)

Figure 2. Line chart of the prevalence rate of hyperuricemia (HUA) among residents aged 30~79 in Chongqing
2. ER 30~79 R HUA BiRERITL&E
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3.2. (RS SUA KES T

FIF/NEES BRI Wilcoxon FRFIRE U6 45 & 43 Ml FER IR AN ZE S AR H XA AE IR« B R AR 25 i
AR E B PORIAE BT DLRIRESF SR AR SUA KTV Ai 25578 . MANVIRES#E 1) SUA 7K
P, BREJLTERAEAMARE SUA KFim, SUA ZKFBEAE R A A= 118 o g8 b (14
3(a))s WREAERR 19 FELL B3 SUA 7K T 19 F & LUR (B 3(b)), FRIEFERRM 5.0 g LA B SUA
KPET 5.0 g RUAF#F(# 3(0)), B ZRAHRE ORGP 538 11 SUA K& T 85 2R FE (K 3(d),
HEDHRRER #FER SUA KFm T 52 RHR/ZRE (8 3(e); SIRTIRHESE K SUA KF
B T S R AR AN A R A28 2, S0 TR 238 1) SUA 7K1 B 2 i T ST A R 20 2 A At 25
Fh, S TARHBIR. LS A& 1) SUA /KT8 8w T ST HAb R 235 (4 3(h), B
RETE Z 5 P AL EA G2 (A P <0.05).

1500
1500
1400 - 1400
e 100
g o _ 5 o w
: o 3 -,
£ Sum ER
P < 0 g
ER 2w T %
£ w £ w - £ w0 -
g o R HE
Z oo H g
H £ HE
e © 2 s 2
0 & @
= - g w
= = 300 £ w0
2w = 2
100 100 100
0 0 0
[ 1270 = R/ LR ot >
o oy e
BRSO (Frequency of tea drinking) FFRIKMANGE (Amount of tea consumed daily)
(@) ©
D
F
1500 1500
1400 1400 .
5 o .
5 o S o E——
£ S —
- 1000 < 1w =
3 3 -
T o ns 2 o
£ o £ 2 l
S om HE £
E S oo Eom
2w = i« R (et
& a0 £ o S
: f ]
E o 2w L
g w = g .
100 100 "
o o
[ Py o K K /0 e - o =3 K e
.................. Suong s Boilng bt ca Hottea Lukevamicon s o P e i O e Oners
JRHWIE (Ten drinking concentration) JKHHUE (Ten drinking temperature) RAFS (Teau type)
O)

Figure 3. Distribution and comparison of SUA levels among different tea drinking characteristics. Note: *: P <0.05; **:
P<0.01; ***: P<0.001; ****: P<0.0001; ns: P>0.05

3. FEIRZAHER) SUA KERHRELE. iE: *: P<0.05; **: P<0.01; ***: P<0.001; ****; P<0.0001;
ns: P>0.05

3.3. RZF4HES HUA B Logistic BY3 54

IS H T 2 R E Logistic [FIABIRERBT AL S HUA BIW] REJCHK, Hosmer-Lemeshow fi 46 45 L 4
IR Logistic [AVAREAY NG B RAF(ITAE P>0.05). {ER%E 7 HER]. FEE . 4355 R, SR
[EEHRFEMARM ARG, BERE, WUCREN HUA ZURMETE S, AR 3~5 R&. &R/
JUTA R B HUA B AEEE 3 )2 MR 1 1.36 £ (OR = 1.36, 95% CI: 1.14, 1.26, P = 0.001)#1
1.40 f5(OR = 1.40, 95% CI: 1.23, 1.59, P <0.001), HARKZSRFAE 7 TH A WL 2 ZE 7P > 0.05).  7EF|H 51
SIENG, RIERYEF, SRNE 3~5 K& BRIV RIKEE 1 HUA BRAEER 5 — AR R &
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Figure 4. Tea drinking characteristics and HUA risk forest map of current tea drinkers aged 30~79 in Chongqing City
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