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A prospective cohort study on the relationship between alcohol

consumption and risk of diabetes mellitus incidence in adult males
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Guizhou Center for Disease Control and Prevention, Guiyang, Guizhou 550004, China
Abstract : Objective To explore the association between alcohol consumption and the risk of diabetes mellitus (DM) in adult
males. Methods  This study utilized data from the Guizhou Natural Population Cohort Study. The cohort was established
between November 2010 and December 2012, and a follow — up survey was conducted on the baseline participants from April
2016 to October 2020. Participants were divided based on their baseline alcohol consumption including daily alcohol
consumption, drinking frequency, and type of alcohol consumed. Cox proportional hazards regression model were employed to
estimate hazard ratios (HRs) and corresponding 95% confidence intervals (95% CIs) for evaluating the association between
alcohol consumption and the risk of DM. Restricted cubic spline analysis was performed to characterize the dose — response
relationship between daily alcohol consumption and the incidence of DM. Additionally, subgroup analysis was conducted for
different baseline variables. Results A total of 3 232 participants were enrolled in this study, and 346 cases of DM were
identified during a median follow — up period of 6. 64 years. The incidence rate of DM in this study population was 15. 03/1 000
person — years. Compared with non — drinking participant, those with moderate alcohol consumption(aHR =1.40, 95% CI =
1.04 -1.89), heavy alcohol consumption(aHR =1.47, 95% CI=1.09 —2.00) , drinking 1 -7 times per week(aHR =1. 33,
95% CI=1.01 -=1.73), drinking >7 times per week (aHR =1.57, 95% CI =1.12 -=2.19), consuming high degree liquor
(aHR =1.58, 95% CI =1.15 -=2.17) had a higher risk of incident DM. A linear relationship was observed between daily
alcohol consumption and the risk of DM, with an increased risk of DM found at all levels of alcohol consumption exceeding
22.13g/d. Subgroup analysis revealed that heavy alcohol consumption, drinking >7 times per week, consumption of high
degree liquor in individuals aged <45 years, smoking, BMI =24 kg/m*, and low physical activity were significantly associated
with the risk of DM. Conclusion  Alcohol consumption is closely associated with the incidence of DM. Hence, reducing

alcohol consumption can be used as a measure for DM prevention.

EEW B : SN ARG (BRHE 371 (2018])2819) 5 51N 4 DAl 248 9 i R B AL I H
TEHE BN KB (1993—) , B W+, { AR BT, WF5E 7 0] - A8 M T 5 4 il
#IS1EE . X¥% ,E - mail ; Liutaombs@ 163. com



- 2244 -

PRARTH B 25 2% 2026 4E55 53 #5512 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 12

Keywords : Alcohol consumption; Diabetes mellitus; Cohort study

br #E FR %% BE B8 ( International Diabetes
Federation, IDF) $(#J5 & 7, 2024 -2 BRZ145 5. 89 12
20 &£ 79 % AR A #4128 PR 9% ( Diabetes mellitus,
DM) , Fii it 2050 42634 fin % 8. 53 42, Hirbr 2 A4 DM
BTGB 90% DL 1. v E DM AE i AR 1 R
WERAE 2005 & 2023 4E[E]HEIT 50% , M\ 2005 4E /Y
7.53% ST} 3 2023 4R 13. 67% B frfH Hr e 4
Jine R DMBY s AU PR 3R, R B X 1 5,
AR A R IE T R B WD FF AL, &
AT R 5 568U PR JH0 R i 25 18 M 9 i 2 1)
RN EARI 5 DM % 56 £ AR T T 4548
IAFAE A1 A BFSE I, 3 AR T A DM
IR A RIFSE S 1 H PR S DM R & B
ST Bl R KU BRI RS DM &
TR BT R R X 25 B BEUR Tk
T E LA T], LA KB 5 N Tl 0 P ) A i 1) 22
S BRI, AL R S5 5 ma R AT oA, AR TR
AR AR — 8 . H R b E R S
DM G Z W HTHEE A S BIE T AR 80 it , AR 5%
RS S SR T3 TR X DM A XU F8 52 1), Ay
JE DM T Fifi e AR I

1 M&5h%

L1 AR AU RIE T 5MNE A
SRAHEBASI] , & —T1F 2010 4F 11 H % 2012 4F 12 H
TR EAE X A SR A BERTHE M BA AT o i WF 50K 5t
M 12 A8 (T LX) [ 48 A~ S B (f7i8) 1E A&
SRR SE 9 280 44 =18 % w AT JE AR M WFFE X 4
WATILR A . AT R 98 X G2 38 75 6 2 LR 41
(D) FEZIX R 6 4~ H L L, HIEHGEE R (2)
JCHA G B PR sl R R, T ARG A 1E 58 i 2k
TORMILAE . BFSEN 2016 4F 4 H 2020 4F 10 H Fi2E
B, Hoh 8 163 il 5E Wik . 7E B SEAE I, ARAF5E
AN 4 442 {5 B AYERE TR G, i ik igE— 20 HEBR 2R U7
(570 f5i]) BEELI BRI PR (364 4] ) SO IR A8
FENGEEE (14 5] BT B8 g B e 0 (8 f3))
FELR N PO B O (254 ) WYX, e A9 A
3 2324541 53 Hr o SN A R AR R R T S X A
WFFE AT TS A%, It St (3 dik5- 2 - S2017
-02) , FrAWFFEAT G T iR R BFFE I B Y SR 5
I, IE TG T A BRI [l S0

L2 #agicde  SLLR BORHE o )5 R A RS KA
KSR RGN ARAT o 0] 45 ] Al I8 A 53 (8 25441k
B 5 TAO T DT IR, R N A 48+ L2 N 2R A (N

AERE ) R M HCE R RKIEIAGE) TR AT
75 = CARRR T | AR ) AR T B4 ) (2
P S CREPRAG i L) 25 900R 97 s 45 IRAE G A
M 2 IR I, A% A A6 1l B2 55 B filf T A oA
AEHEARMET R 58 o I B i AT I, BT 4
T REREEMR AN, LoV BT R (%), LUAL
IR R BRI 0.1 em H10.1 kgo 1
B F ( Waist circumference, WC) B, DAAF 58 % 42 i
AR % R T 0 32 2 1) v s R S R 1 A, B
WK 7 ) GRS TR — F 8k, S5 R R 2 0. 1 em,
IR G TR R G AR AR T L i e Tt
&4 b 1L E ( Blood pressure, BP) Fll#g B .0 %
(Resting heart rate , RHR), H 11l 45 J& ( Systolic
blood pressure, SBP ). &F 5Kk J& ( Diastolic blood
pressure , DBP) 7351l & 3 Yk , BEyR[E]FE 1 min, 7153
Y418, 2 3 Yl B (EAH 22 80K (> 10 mm Hg) |
WU 2 YRAR I SRR - AR S e A il B Al . TETH
SRV RARWTTERS G I ik it >R i 2E 2 22 /0 8
b, IR 2 5P A8 R 428 T 0 S 0 2 50 ORI [] Fsf 7
IR FERE G AT 2 /NI 1 ROBE I a2 X (2 -
hour oral glucose tolerance test, OGTT —2 h) , SZ4G 2
K 3= B K M 25 B8 I #E ( Fasting blood glucose,
FBG). OGTT — 2 h. #¥ {k 1l 2T % {1 ( Glycated
hemoglobin, HbAlc) . H il = HE ( Triglycerides, TG) .
5 [ B ( Total cholesterol, TC) | /5% 5 I8 & 4 B
fi5 (high density lipoprotein cholestero, HDL - C) K%
FE R & H AH [& B¥ ( Low density lipoprotein cholesterol ,
LDL - C) %4645

L3 ARIEATA JE I R A AR 6 G B TR
R AT T X AR & 5 N, LA AR
b (T B 0, TORG & i =42% 5 AR BE FV, TSRS 7%
T <42%  MGHP 5 KAV 5 820G 5 BT T AR A ) A
A (R H R g AR VRRRIRIE R X TR
T, B H R f2 AR s G AT 28 | g U AR e ST A
S AR B T LSRG SORCR S o ARBIFST AR
YRR SR H AR S0 =50 S o A RIS
G104 DAY RN ( <5.70 g/d) (PE
TR (=5.70 & <21.60 g/d) FITE &P ( =21. 60
g/d) o

1.4 MEEFZL  (1)DM K2 WitRiE: (a) FPG
=7.0 mmol/L, (b) 2h - OGTT =11.1 mmol/L, (c)
HbAle =6.5% ,(d) ARG E _HBLL EEITFHL
FS W R, 5 H TR FAHC DM 254, (2) 1k
5% (Body mass index, BMI) = {&K# (kg)/[ B &



PRACTR B £ 2% 2026 455 53 #4512 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 12

- 2245 -

(m) 170 (3) WA B FE AT 552 P 2 I A W AA T
HEFEAAE =100 37, (4)F MR GEE 1 KN,
BFFE X G et ie % 5026 s (N BRI ) i B3
o (5) PR JT05 3 ARG BIF 58 %) G2 38047 (15 3 396 3124
70 1% A R B 45 5 R R 382 (MET — h/week ) .
(6) 5 HESAKREARE 3K R AT R
<400 g/d, (7)EELATMIEAGT & AHEAR >5
g/d, S HTMBEAR >25 ¢/d"™ . (8) Bl AR L
Se A H I E & 2k DM BET- ST R RE VT i B 13
B DA b A S B R B I A

1.5 %it4# i R 3.6.2 F1 SPSS 31. 0 {433
R 0T A B TS IES L v £5 %
7R LR USR] F R, R IE A0 L M( Py,
Py Foor IR L BER FHAE S BB 50, 4328715 1 AT
$0(n) BRI (% ) 225, 3t x* Ky L ek HAiE
A2 5%, id Cox H i XU AR 0407 Ol AT M 5

DM oG 2 , 15 HOXURE [ ( Hazard ratio, HR) J
95% A {Z[X[8] (95% confidence interval, 95% CI) , #|
FHBREE ST 7 4 25 PEAL P i 55 DM Y5 & -
I E- P 2 O N (DG 5 422 o T o T N T K 13
AHEPIRIAT 5 DM 56 2. BUR: 20 T 58
RS R AR E TR o I G 6 X5 2R Ay RN AG: 36, A6 55 7K
HE a=0.05,

2 # R

2.1 B RAFAE ARFTRILGIA 3 232 FiIF 585
% LR TYAEIS R (43.00 £ 15.16) %, FE2k BMI I
FPG (#5218 43 3 (22. 65 +3.24 ) kg/m” F1(5.07
+0.76) mmol/L, FiA K4 DM AR 5 Rl & 4
DM A BRI 08 R AR A2 80F R BMI WG |
TG .RHR | H ¥ U0 & IR 305 RO A28 22 S5 A 40
(P <0.05), W&,

F1 WS ZREHE 0

Table 1 Basic characteristics of study participants

A1 &it o () FAC i P fif
RIS (% ,x %) 43.09 £15.16 42.72 £15.26 46.13 £13.99  15.664 <0.001
JEEH n(% ) ]
i 1 185(36.66) 1077(37.32) 108(31.21) 4.958 0.026
et 2 047(63.34) 1 809(62.68) 238(68.79)
ZHEBRE (%) ]
XHE 804(24.88) 709(24.57) 95(27.46) 9.588 0.048
I 727(22.49) 639(22.14) 88(25.43)
v 1 194(36.94) 1 086(37.63) 108(31.21)
B 339(10.49) 296(10.26) 43(12.43)
KeER UL 168(5.20) 156(5.41) 12(3.47)
WA n(% ) ]
2 1 868(57.80) 1234(42.76) 130(37.57) 3.406 0.065
& 1364(42.20) 1 652(57.24) 216(62.43)
T E (%) ]
2 2 663(82.39) 2375(82.29) 288(83.24) 0.189 0.663
7 569(17.61) 511(17.71) 58(16.76)
A E (%) ]
2 2507(77.57) 2231(77.30) 276(79.77) 1.079 0.299
R 725(22.43) 655(22.70) 70(20.23)
PR REANE[n(%) ]
2 1 560(48.27) 1396 (48.37) 164 (47.40) 0.117 0.732
R 1 672(51.73) 1.490(51.63) 182(52.60)
1% Z [ MET - h/week ,M( Pys , Py5) ] 64.00(16.00,176.00) 64.00(16.00,180.00) 60.00(17.33,168.00) 0.010 0.919
FRASHT ] (h,x £5) 4.06£2.12 4.09 £2.15 3.89 £1.92
BMI[ kg/m? ,x 5] 22.65 +3.24 22.56 £3.17 23.41£3.74  21.107 <0.001
WC(cm,x +5) 77.41 £9.26 77.12 £9.07 79.87 £10.35  27.661 <0.001
SBP(mm Hg,x +5) 126.34 +20.37 126. 16 +20. 44 127.83 +£19.75 2.073 0.150
DBP(mm Hg,x +s) 79.12 £11.91 79.07 =12 79.54 +11.13 0.494 0.482
FPG(mm Hg,x +5) 5.07 +0.76 5.08 £0.75 5.05 £0.78 0.256 0.613
TC(mm Hg,x +5) 4.77+1.24 4.76 +1.23 4.84 +1.30 1.474 0.225
TG(mm Hg,x +5)° 1.23(1.00,2.00) 1.20(1.00,2.00) 1.47(1.00,2.18)  12.910 <0.001
HDL - C(mm Hg,x +5) 1.48 £0.55 1.49 £0.55 1.44 £0.56 2.556 0.110
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B ait 3 ity Ry FAtE P
LDL - C(mm Hg,x %) 2.64+1.13 2.64 £1.13 2.64+1.15  0.014 0.905
RHR (bmp,x % 5) 77.01 +£12.20 76.82 +11.82 78.58 +14.91  6.475 0.011
BHRWE (%) ]

AR 1578(48.82) 1.423(49.31) 155(44.8) 8.918 0.030
B 551(17.05) 502(17.39) 49(14.16)

epRE 537(16.62) 465(16.11) 72(20.81)

Y 566(17.51) 496(17.19) 70(20.23)

YR [ n (% ) ]

AN 1 578(48.82) 1423(49.31) 155(44.8)  10.529 0.015
<1 &/ 412(12.75) 379(13.13) 33(9.54)

1 ~7 ®)/J 869(26.89) 763(26.44) 106 (30. 64)

>7 W/ A 373(11.54) 321(11.12) 52(15.03)

PAGFZE [ n(% ) ]

Nve] 1578(48.82) 1.423(49.31) 155(44.80)  16.877 0.005
A 395(12.22) 331(11.47) 64(18.50)

IR 1S 164(5.07) 145(5.02) 19(5.49)

MY 184(5.69) 171(5.93) 13(3.76)

pST] 342(10.58) 309(10.71) 33(9.54)

TR A 569(17.61) 507(17.57) 62(17.92)

# :a SR H Kruskal - Wallis E2 8065, 5ot E R Z,

2.2 DM &ZJmFE  APIZEifRTs 23 027. 66 A4,
H S BETTE E] A 6. 64 4, 7 Rifi 17 # [A] e kA= 346 il
DM, HE 99 % B R 15. 03/F NAF . AR V2
JE ERBEURI Y DM & %5 B 43 Ry 13,59/ T N4
12. 43/ T N4E . 19. 06/ T NAE 17. 94/ T NA4F, L3
2,

2.3 REAALS DM R REAEMHCHER,
Wil T B 3, DM XURS: S22 0 T B (P, =
0.019) . SAVKIEARE HLER, oK (aHR = 1. 40,
95% CI=1.04 ~1.89) T B (aHR = 1. 47,95%
CI=1.09 ~2.00) ¥H401 T DM %3 KBS o R A3 R
</ ~TWE L >T W& DM K 5% % B 41

A 1122/ T NAF 17. 35/ T MNAE 20. 25/ T N4,
ARG, Bl A O AR R i, DMXURS: 52 98 1 7t
HEF( Py =0.004) o S5ASPIGATE HLEE, AR 1 ~7
W/ 8 (aHR =1.33,95% CI =1.01 ~1.73) . >7 &/ J#
(aHR =1.57,95% CI =1.12 ~2.19) ¥4 T DM %
g WU, o FEAN IR ERGIG 28 AL vh 55 NG AR B, AR
ERE A (aHR =1.58,95% CI =1.15 ~2. 17) ¥4Im T
DM o WU o 3R 20 BRI 57 7 b 25 o i 45 R 3R
B, B HARI 5 DM XU ) S B 1R 52 2 34 ke
PPy =0.277) 85T 22. 13 g/d BIRITEKFE£2 18
I DM () KR A . 8] L

R2 YABAT NS DM A KU 9 COX [alIE 734

Table 2 Cox regression analysis of correlation between alcohol consumption and risk of DM

e R RIR LAY 1 FELHY 2 I 3
ESERE NE (T M4F) HR(95% CI) HR(95% CI) HR(95% CI)
EIN i 346 15.03
A H AR
NV 155 13.59 1.00 1.00 1.00
B 49 12.43 0.93(0.67 ~1.28) 0.96(0.69 ~1.33) 0.95(0.68 ~1.32)
rf g 72 19.06 1.47(1.11 ~1.94)° 1.50(1.11 ~2.01)? 1.40(1.04 ~1.89)°
Gilis 70 17.94 1.46(1.10 ~1.94)* 1.48(1.09 ~1.99)* 1.47(1.09 ~2.00)°
P 0.005 0.003 0.019
R
N 155 13.59 1.00 1.00 1.00
<1 Ww/JA 33 11.22 0.83(0.57 ~1.21) 0.89(0.61 ~1.31) 0.87(0.59 ~1.27)
1~7 &/ 106 17.35 1.35(1.05~1.73)° 1.41(1.08 ~1.83)° 1.33(1.01~1.73)*
>7 W/ A 52 20.25 1.63(1.19 ~2.24)* 1.50(1.08 ~2.09)* 1.57(1.12 ~2.19)*
P <0.001 0.006 0.004
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A V.30 7;2%»??&1;@: T 2 B3
NEL (T N4) HR(95% CI) HR(95% CI) HR(95% CI)

STV HES
A 155 13.59 1.00 1.00 1.00
mE A 64 23.44 1.90(1.42 ~2.54)* 1.75(1.28 ~2.39)* 1.58(1.15~2.17)*
IR HN 19 16.86 1.33(0.83 ~2.15) 1.18(0.72 ~1.91) 1.07(0.65 ~1.76)
b 13 9.58 0.62(0.35 ~1.09) 0.76(0.43 ~1.35) 0.78(0.44 ~1.40)
K 33 13.77 1.17(0.80 ~1.71) 1.21(0.82 ~1.81) 1.36(0.91 ~2.03)
MERAY Y ¢li] 62 15.47 1.18(0.88 ~1.58) 1.24(0.91 ~1.69) 1.18(0.86 ~1.61)

TE S 1 SRR e BROR 2 PR AT M 2R R N A T B RS I AR R A R B SEK AR E  BE 3
TERT 2 (4 3ERE I V% BMI WC SBP DBP FBG . TC TG HDL - C .LDL - C .RHR, a;P <0.05,

HR

L
100 150

i (g/d)

B A HARI S DM A XU ) - S 6 &R

Fig.1 Dose — response relationship between daily alcohol consumption and risk of DM

2.4 MRIBATALE DM AsmX 2y A5A WA
R T A [RIAE S | IARPIR S5 BMIL FIA I3 B A HE
PAAT N DM SCR AR 3 s, TEA TR FE
TENFEH, BT S DM g KUK B OC &R T 3, o
BER RN <45 % (aHR =1.46,95% CI =1.07
~2.00) ANHERY DM g AU , 55 BRI 3G hn < 45 %
(aHR =1.71,95% CI =1.10 ~2.66) W #H (aHR =
1.53,95% CI=1.06 ~2.21) BMI=24 kg/m’ (aHR =
1.76,95% CI =1.04 ~2.99) KAk J1i5 5 < 64MET —
h/week (aHR =1.65,95% CI =1.08 ~2.53) A
DM 95 XU o SR AT AR 32 5 DML J2 s XU 1) 5G 2% 1
T ~T W/ IE N <45 % (aHR =1. 57,
95% CI=1.06 ~2.32) BMI=24 kg/m’(aHR =1. 48,
95% CI=1.03 ~2.13) ABERY DM K9k A, >7 IR/

JEL AT A SR 1 I B BMIT < 24 ke/m® A 1 3 <
64MET — h/week &b, HoAth il A A A DM g UK o
AR AR ZE A 5 DM g IRURS: 14 0 ZR M0 5 i B 1
V3N <45 % (aHR =1.84,95% CI =1.12 ~3.03)
W AH (aHR =1.63,95% CI =1.12 ~2.37) .BMI =24
kg/m’ (aHR =2.20,95% CI =1.32 ~3.65) 4K J1i% 3
< 64MET - h/week (aHR =2.14,95% CI = 1.36 ~
3.36) AHER) DM & KUK

2.5 BEAMSH HEIESS SRR, A ST
(1) IR B D7 s [R] < 2 AR BF IR0 45 (2) ¥ BMI i
BRI AAS G AT UM b, SR R, AR
GEN) F LT A RAR L, BB E A 9 25 01 5 H A
PRIF—2 R W AR, WK 2,
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£33 YINAT RS DM & 0C R L2 53 B
Table 3 The subgroup analysis for the association of alcohol consumption with DM
it i R
<45 % =45 % 2 7

A H AR &
AR 1.00 1.00 1.00 1.00
i 0.93(0.51 ~1.68) 1.11(0.72 ~1.69) 1.06(0.73 ~1.56) 0.71(0.35 ~1.43)
LR 1.46(1.07 ~2.00)* 1.16(0.76 ~1.79) 1.14(0.78 ~1.66) 1.63(0.96 ~2.77)
Gilcs 1.71(1.10 ~2.66) " 1.36(0.77 ~2.41) 1.53(1.06 ~2.21)" 1.44(0.97 ~2.14)
Py 0.015 0.029 0.020 0.228
Py 0.018 0.223

R AR
AR 1.00 1.00 1.00 1.00
<1 W/ 0.81(0.55~1.19) 0.90(0.49 ~1.63) 0.74(0.38 ~1.46) 0.88(0.54 ~1.41)
1~7 W/ 1.57(1.06 ~2.32)*" 1.20(0.82 ~1.75) 1.52(0.72 ~3.21) 1.22(0.87 ~1.70)
>7 W/ JH 1.69(1.21 ~2.36)° 1.56(1.02 ~2.39)° 1.68(1.07 ~2.63)° 1.56(1.06 ~2.30)°
Py 0.036 0.011 0.028 0.036
Py 0.125 0.034

RFPA
AR 1.00 1.00 1.00 1.00
o 1.84(1.12~3.03)" 1.44(0.95~2.19) 1.63(1.12~2.37)" 1.34(0.86 ~2.09)
IR P 0.98(0.39 ~2.51) 1.31(0.72 ~2.36) 0.93(0.50 ~1.70) 1.91(0.81 ~4.49)
b 0.72(0.35 ~1.46) 1.07(0.38 ~2.97) 0.60(0.29 ~1.27) 0.88(0.35~2.25)
KA 1.79(0.96 ~3.32) 1.23(0.72 ~2.10) 1.16(0.69 ~1.94) 1.96(1.03 ~3.73)¢
TRA K 1.37(0.90 ~2.10) 1.02(0.63 ~1.64) 1.17(0.81 ~1.69) 0.97(0.51 ~1.86)
Py 0.736 0.521

o BMI 175 B)

I <24 (kg/m”) =24 (kg/m?) (MET fEz/tweek) (MET iﬁiweek)

B H AR
NS 1.00 1.00 1.00 1.00
i 0.85(0.56 ~1.30) 1.22(0.73 ~2.06) 0.92(0.57 ~1.49) 1.07(0.69 ~1.67)
s 1.47(0.94 ~2.30) 1.33(0.80 ~2.22) 1.23(0.79 ~1.92) 1.49(0.77 ~2.89)
i 1.27(0.86 ~1.87) 1.76(1.04 ~2.99)* 1.65(1.08 ~2.53)° 1.39(0.90 ~2.14)
Py 0.146 0.025 0.012 0.131
Py 0.203 0.031

RIS AT
AN 1.00 1.00 1.00 1.00
<1 Ww/J8 0.81(0.49 ~1.32) 0.98(0.52 ~1.83) 0.81(0.47 ~1.39) 0.89(0.51 ~1.54)
1~7 /)& 1.20(0.85~1.69) 1.48(1.03 ~2.13)*° 1.36(0.92 ~2.00) 1.30(0.89 ~1.90)
>7 W/ 1.40(0.93 ~2.11) 1.72(1.07 ~2.76)*° 1.83(1.11~3.02)° 1.34(0.85 ~2.13)
Py 0.094 0.017 0.035 0.331
Py 0.495 0.027

R Fp
AN 1.00 1.00 1.00 1.00
15 1.30(0.85~2.00) 2.20(1.32~3.65)° 2.14(1.36 ~3.36)" 1.29(0.81 ~2.04)
R 1.06(0.57 ~1.97) 1.09(0.47 ~2.53) 1.28(0.62 ~2.64) 0.98(0.49 ~1.96)
R 0.54(0.25~1.18) 1.06(0.45 ~2.53) 0.81(0.38 ~1.73) 0.56(0.22 ~1.41)
b ST} 1.35(0.85 ~2.16) 1.42(0.62 ~3.26) 1.12(0.58 ~2.17) 1.68(0.99 ~2.84)
TRA I 1.20(0.80 ~1.78) 1.17(0.69 ~1.96) 1.09(0.69 ~1.72) 1.24(0.80 ~1.93)
Py 0.403 0.518

T2 PRI JEAE M B2 HOE AR WO AR T3 Bl AN R R R R AT SO AR A (BMILWC [ SBP \DBP \FBG \TC TG,
HDL - C,LDL - C \RHR, a:P<0.05,

55 DM i WL S 28 o 5 2R3 W, vh B 22 JE 2 K
TR DM XUBS: B 5 S0 A 285, i A B T A
REREAER DM AU, PRI &, 1 ~7 U/ JE A >

3 #

AWETEEE T RTIEVEBAS, #8015 SAR AR TR



PRACTR B £ 2% 2026 455 53 #4512 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 12

- 2249 -

HR (95%Cl)

%
AL B B i TR <24F f) T TE RS B

ASEE B
I — 0.98(0.70~1.36)
; —_— 1.43(1.05~1.94)
—_— 1.55(1.14-2.11)
B.XiisiE
P —_— 0.89(0.60~1.31)
1~TikIM —_— 1.37(1.05-1.80)
ST —_— 1.63(1.16-2.30)
C.AKRN 2
I 1 — 1.64(1.19-2.27)
1% 11 o Ea— 1.15(0.70-1.89)
i —_— 0.82(0.46-1.47)
i —— 1.33(0.88-2.02)
L —— 1.23(0.901.69)
2.4 BMIF Oy 7 H A i
A H R
I [ 0.95(0.68-1.32)
O B — 1.40(1.04~1.89)
L5 _— 1.49(1.10- 2.02)
B siE
<K/ — 0.87(0.59-1.28)
1~THR/ — 1.33(1.02-1.74)
ST —_— 1.56(1.12~2.19)
C.ERmRr
I F —_— 1.58(1.15-2.17)
15 11 —_— 1.11(0.68~1.82)
LT —_— 0.78(0.441.40)
il T— 1.35(0.90-2.02)
L —_—— 1.18(0.86~1.61)
T T T T T T 1

0 0.5 1 1.5 2 25 3 35

HR (85%Cl)

B2 KIS DM Aok & B U o i
Fig.2 Sensitivity analysis of correlation of alcohol consumption

with DM

TR/ AR T DM R R, 78 T A R Bl 2
T L LRI T DM B A XU o (B T A,
JEKI AR > 7 W/ J8 R EE IS DMK
W =22 6] B SR AE AR /N T 45 % (IR BMI =24 kg/
m® DL AT 1 S (i A T O A . i R 3
W, WD YA T o T RESE R A DM & A &
14 B 2 i i

PITER ZBORATIN AT TR W, o BE L % iy
DM ELAT QAP RO SR T 53 — S0 s 4 11y, v
IS B8 TR AE A AL AT RE AR 2P AN 76 A e B
T2 0787 53 1 v R L B 2 G SR R A e
BRI T MG . A, AR
HLAEBIF S 22 W] o B2 AR AT B XS DM G4 4 A
X AT RESR D O 55 [ A= W 8 o A7 1 25 57, B9 R WD
T AT R A AR 4 P 23 R 8 ZRM HbALe JK-F {H
X BHEBAT SRR AR A K B BE O
DM XU THas AHOG , 5 RTR IS A5 R A — 2 A
UESEAT R, mRE AR = B0 DM RS LTS 5 IR ABIESE o
ABIFFEI A B, YT HE LR 5 DM & XU 52 1E A
Ko X—Z5ITH B 1IN AR T BE 1 BA 51 BF 5E B
Meta ST, L B v 54 0 20 i A S 2 7
READFTESE R SR . AR S5 DM 22 Ji] f) STk
ARV MR R S MU, — O T o AR S e 4
IR AL BERE B , SR e K Ak 4 S i AR

W, BETT 3 DM &R B —Jr i, i i 2B A
ST RS B A5 S5 i, IR0 3 A A A R i o
RE , B LM g B K> L FERIE - RO,
AW Z I ARG B A 5 DM &9 %R 2 (A f7 AE 2k M
KR, H I T RN DT 54 B —2 P R R B
PIFERFGE R WL “ 17 Bl al U7 Ul £k, nT e S5 5T
XTIV RIE R AR A A G, JoHZ B3 A
Bt 22,13 g/d F1 DM XU F- 5 A G, 5 55 — 3 [
T ABERIBT ST 45 AL B A BIF S B B 1R
B BT LAE Meta 43445 945 57 %058 5
ISR A AR T 57 ¢/d 5 DM XU JC G, @it 57
o/ d FRTERG TR A DU 18 i S 9 55 PE DM XU , 25 F Rip
R Meta FEZGYA T H AR5 [ 05T, FATTAY 4G
PE—2BUESE T AR RS £ A G F ] B A A v IR E
HTEAEAN RS2

PP DM & s XU 22 8] 19 SC IR AE DA AE i
RGBT Li SEl 27 600 =432 B HE
HIRTAE B S B9 A L5 1 ~2 R/ JEAR L, >5 R/ JE
(PR RG> T 20 ~30% g DM %9 KU 2 .
Z NBERIAIEIE R 5 1 ROl < 1 RAH G, 2 i ol
3 ~4 K5 T MM PRI A KU AR A ¢ (HR = 0. 73,
95% CI:0.59 ~0.94) " | H A fRF 58 s 552 BEAR 8] 25
BRI AR T AT 25 50 T RE 5 I )
PP A [ C RRRIARIBE 2K PR 5 . AF
SRR, SARIEAE LG, B RO 1 ~7 A>T IR,
DM {19 %955 XU 40 5380 T 33% F1 57 % , Bk K
TR E B ARSI B aE L g S
5 bk EAMIFFEA—2, 0T ie-5 058 AR £ BT
LA Aa X BB R LS
SEMFFE ML . DAFE Meta 437 5 7R A [R]AR TR S Al
AR DR o RS (14 52 W) A7 25 57, AE 3T FH Mg s 471
T, A0 X AR AT M B XU 1 R B Y AR
WG e PR 1o B I 3G 0 1 DM XUS: , {H R % 2|
HETT PR E R 30 -5 AT 58 N TR K 16 25T 1Y)
FEAAAIG, TEvk W8 31 i B R A o6 IeAh, R iF
SRR /RIS W BMI A i s 2
M DM AR N R, AR T LR E R
1T T WA, 255 s 75 A [R] A 08 41, DRI A 2% i
15, F £ DM RS 3438 K (HALAE <45 2 BRI
rh R RO i R T AT B DM R R RS . X
PEARRIGAT R X A [R) A 0% B 11 A BRIV, W] RE A7 7E 25
S AR DR AR AR S B, U R AR R
NBE, M, BIREE S =24 kg/m® WG BB = i
Bl TR B A A 5T 8 v T AR R
530 = R S = N D) WU e T 5 | D P N A A W O B -
SV ZH N S i 7 T 4 e 28 O FE B, OB AT B T RRAIR



- 2250 -

PRARTH B 25 2% 2026 4E55 53 #5512 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 12

DM (9495 .

AHIEFEBAT ATHENEAS BT B U5 R 0 ELW 2
I MR A5 B F = A EARBE
FAELL T RBR e, AT AT LRI AR B, R
JEBETT AT T 0T AR ~J A0 A2 A 5 FLUC, TR
SETOFFON G009 FRASE , m] BEAF AR O D AR
AR O , JC AR B BE P 3 b o DRI, B R AR 5 8
J DM fY ISR K P RERLARAL . 265 =, mARIRHE T3
SPRAEIRZRIN ZR  EL ol A7 A R R I K3l s DR
GO S FNGURE PRI ZG T, VF 22 TN ZOR AN AR
Frifse, TRE R B AR AR . fJa, AR WS AUAE 5t
M FL IR NHETT R, B 52 45 5 il REAS 3 1 HLAth
KXo Zi LRrid, A5 DM Sl 4 1A 3¢, 2D Ak
AIVER B DM (1) i it
PR AW AFAEAE AR 45 b 5

Sk

[1]  International Diabetes Federation. IDF Diabetes Atlas[ M]. 11th
ed. Brussels: International Diabetes Federation, 2025.

[2]  Zhou YC, Liu JM, Zhao ZP, et al. The National and provincial
prevalence and non - fatal burdens of diabetes in China from 2005
to 2023 with projections of prevalence to 2050[ J]. Military Medical
Research, 2025, 12(1) . 28.

[3]  Ja30M, IRAEDE, ¥ 4%, 55 19902021 4E 23R 5t R e 2 1

WEBRI A T B0 s S AN fE B R 3R 4 S B g [ J]. v
LEFATIR AR ,2025,46(9) 11570 - 1579.
Qu AB, Wen FY, Huang X, et al. Analysis and prediction of
prevalence, disease burden of type 2 diabetes mellitus and risk
factors in China from 1990 to 2021 in a global context[ J]. Chinese
Journal of Epidemiology, 2025, 46 (9):. 1570 - 1579. (In
Chinese)

[4] Biddinger KJ, Emdin CA, Haas ME, et al. Association of habitual
alcohol intake with risk of cardiovascular disease [ J]. JAMA
Network Open, 2022, 5(3) ; €223849.

[5] Im PK, Wright N, Yang L, et al. Alcohol consumption and risks of
more than 200 diseases in Chinese men [ J]. Nature Medicine,
2023, 29(6) ; 1476 - 1486.

[6] Li XH, Yu FF, Zhou YH, et al. Association between alcohol
consumption and the risk of incident type 2 diabetes: a systematic
review and dose — response meta — analysis[ J]. American Journal
of Clinical Nutrition, 2016, 103(3) : 818 —829.

[7] Han MM. The Dose — Response relationship between alcohol
consumption and the risk of type 2 diabetes among Asian men: a
systematic review and Meta — Analysis of prospective cohort studies
[J]. Journal of Diabetes Research, 2022, 2020 1032049.

[8]  Llamosas — Falcon L, Rehm J, Bright S, et al. The relationship
between alcohol consumption, BMI, and type 2 diabetes: a
systematic review and Dose — Response meta — analysis [ J ].
Diabetes Care, 2023, 46(11) : 2076 —2083.

[9] Li MJ, Ren J, Zhang WS, et al. Association of alcohol drinking
with incident type 2 diabetes and pre — diabetes: The Guangzhou

Biobank Cohort Study[J].

Diabetes — Metabolism: Research and

[10]

[11]

[14]

[15]

[16]

[17]

[18]

[20]

[21]

[22]

Reviews, 2022, 38(6) : e3548.

Okamura T, Hashimoto Y, Hamaguchi M, et al. Effect of alcohol
consumption and the presence of fatty liver on the risk for incident
type 2 diabetes:a population — based longitudinal study[J]. BMJ
Open Diabetes Research & Care, 2020, 8(1) : e001629.

Liu X, Li YA. Genetic correlation for alcohol consumption between
Europeans and East Asians[ J]. BMC Genomics, 2023, 24 (1) :
652.

AR B B IR A 2 4 2. v ) 2 T DR B VA 8 e (2020 4R
J) [J]. shAERE IR 446 ,2021,13 (4) :315 -409.

Chinese Diabetes Society. Chinese Journal of Diabetes Mellitus
[J]. Chinese Journal of Diabetes Mellitus, 2021, 13(4); 315 -
409. (In Chinese)

World Health Organization. Draft action plan for the prevention and
control of noncommunicable disease 2013 — 2020 [ R]. Geneva:
World Health Organization, 2013.

Chinese Center for Disease Control and Prevention. Revision and
explanation of Chinese Food Guide Pagoda and Plate (2022) [ EB/
OL]. [2026 =05 -10]. https://en. chinacdc. cn/health_topics/
nutrition_health/202206/120220622_259773. html.

Takahashi F, Okada H, Hashimoto Y, et al. Association between
alcohol consumption and incidence of type 2 diabetes in middle -
aged Japanese from Panasonic cohort study 12 [ J]. Scientific
Reports, 2024, 14(1) ;: 20315.

Knott C, Bell S, Britton A. Alcohol consumption and the risk of
type 2 diabetes: a systematic review and dose — response meta —
analysis of more than 1.9 million individuals from 38 observational
studies[ J]. Diabetes Care, 2015, 38(9) . 1804 —1812.

Lu TY, Nakanishi T, Yoshiji S, et al. Dose - dependent
association of alcohol consumption with obesity and type 2 diabetes :
Mendelian randomization analyses [ J ]. Journal of Clinical
Endocrinology & Metabolism, 2023, 108 (12) : 3320 —3329.
Schrieks IC, Heil AL, Hendriks HF, et al. The effect of alcohol
consumption on insulin sensitivity and glycemic status: a systematic
review and meta — analysis of intervention studiess[ J]. Diabetes
Care, 2015, 38(4): 723 -732.

TR, A HaRK, B, . B AR BRI S 2 R IO R
KAMTTHEPEBSIIET]. rh ATy 2 4%k ,2017,51(10)
922 -926.

Zhang YZ, Yu YQ, Yuan Y, et al. Association of alcohol use and
incidence of type 2 diabetes mellitus in the middle — aged and
elderly male population; a prospective cohort study[ J]. Chinese
Journal of Preventive Medicine, 2017, 51 (10): 922 - 926. (In
Chinese)

Han TS, Zhang S, Duan W, et al. Eighteen — year alcohol
consumption trajectories and their association with risk of type 2
diabetes and its related factors: the China Health and Nutrition
Survey[ J]. Diabetologia, 2019, 62(6) : 970 —980.

Song J, Lin WQ. Association between alcohol consumption and
incidence of type 2 diabetes mellitus in Japanese men: a secondary
analysis of a Retrospective Cohort Study [ J ]. BMC Endocrine
Disorders, 2023, 23(1): 91.

Huang YZ, Luo F, Ran X, et al. Association between alcohol
consumption and risk of type 2 diabetes in Japan: a population —

base longitudinal cohort study [ J]. Scientific Reports, 2025, 15



PRACTR B £ 2% 2026 455 53 #4512 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 12

- 2251 -

[23]

[24]

[25]

[26]

[27]

[28]

[29]

(1): 630.
Kim SJ, Kim DJ. Alcoholism and diabetes mellitus[ J].
&Metabolism Journal, 2012, 36(2) . 108 —115.

Diabetes

Wang SL, Luo Y, Feng A, et al. Ethanol induced impairment of
glucose metabolism involves alterations of GABAergic signaling in
pancreatic § — cells[ J]. Toxicology, 2014, 326 44 -52.

Peng MM, Zhang JY, ZengTS, et al. Alcohol consumption and
diabetes risk in a Chinese population: a Mendelian randomization
analysis[ J]. Addiction, 2019, 114(3) . 436 —449.

Li XY, Hur J, Smith — Warner S, et al. Alcohol intake, drinking
pattern, and risk of type 2 diabetes in three prospective cohorts of
U.S. women and men[ J]. Diabetes Care, 2025, 48(7): 1189 —
1197.

Holst C, Becker U, Jgrgensen ME, et al. Alcohol drinking patterns
and risk of diabetes: a cohort study of 70,551 men and women from
the general Danish population[ J]. Diabetologia, 2017, 60(10) :
1941 - 1950.

Heianza Y, Arase Y, Saito K, et al. Role of alcohol drinking
pattern in type 2 diabetes in Japanese men: the Toranomon Hospital
Health Management Center Study 11 ( TOPICS 11)123[J]. The
American Journal of Clinical Nutrition, 2013, 97(3) : 561 —568.

Li XY, Hur J, Cao Y, et al. Moderate alcohol consumption, types
of beverages and drinking pattern with cardiometabolic biomarkers
in three cohorts of US men and women|[ J]. European Journal of

Epidemiology, 2023, 38(11) . 1185 - 1196.

[30]

[31]

[32]

[34]

Huang J, Wang XL, Zhang YD, et al. Specific types of alcoholic
beverage consumption and risk of type 2 diabetes: a systematic
review and meta — analysis[ J]. Journal of Diabetes Investigation,
2017, 8(1): 56 —68.

Yan ZH, Cai MJ, Han X, et al. The interaction between age and
risk factors for diabetes and prediabetes:a community — based cross
- sectional study[ J]. Diabetes, Metabolic Syndrome and Obesity :
Targets and Therapy, 2023, 16 85 -93.

Reed ZE, Sallis HM, Richmond RC, et al. Investigating whether
smoking and alcohol behaviours influence risk of type 2 diabetes
using a Mendelian randomisation study [ J]. Scientific Reports,
2025, 15(1) : 7985.
Wang Y, Inoue Y, Yamamoto S, et al. Association between
alcohol consumption and the risk of type 2 diabetes mellitus across
different body mass index categories among Japanese workers[ J].
Journal of Epidemiology, 2025, 35(8) : 364 —372.

WRFAEE, SRR, BV, 45 PR D03 Sl 2 R B 35t A% 800 1Y
Bt E H——h E UL 7 BRBIAF S LT ] AR AT i o 208,
2021,42(7) :1167 —1173.

Chen SJ, Gao WJ, Lv J,et al. Modification of physical activity on
genetic effects of type 2 diabetes mellitus: a twin pairs cohort study
in China[ J]. Chinese Journal of Epidemiology, 2021, 42(7):
1167 - 1173. (In Chinese)

= B 83.2026-01-04

(L35 2225 7)

[22]

(23]

(24]

[25]

[26]

[27]

[28]

Ahmadi Badi S, Tarashi S, Fateh A, et al. From the role of
microbiota in gut — lung axis to SARS — CoV -2 pathogenesis[ J].
Mediators Inflamm, 2021, 2021 6611222.

Zhao Y, Dong BR, Hao Q. Probiotics for preventing acute upper
respiratory tract infections[ J]. Cochrane Database Syst Rev, 2022,
8(8): CD00689S5.

Ouyang Y, Chi L, Xu C, et al. Liquid chromatography — mass
spectrometry — based metabolomics study of the efficacy of Chinese
medicine asthma - relieving decoction on respiratory syncytial virus
infection[ J]. Se Pu, 2021, 39(3) . 281 -290.

Cahuapaza — Gutierrez NL. Aplastic Anemia in the light of the
COVID - 19 pandemic;
pathophysiologic mechanisms[ J]. Ann Hematol, 2024, 103(12) .
4989 —5005.

infection,  vaccination,  and

Mu Q, Chen L, Gao X, et al. The role of iron homeostasis in
remodeling immune function and regulating inflammatory disease
[J]. Science Bulletin, 2021, 66(17) ; 1806 - 1816.

2R BIRAE, INEAE A AL DCSRAT M 2R G O I R AE SR I
PRFFAE R FETfa b R A4 [ T]. op B ORI 5 e T U 4 29
2022,21(4) ;260 —268.

Li P, Xie LH, Sun SH, et al. Analysis of clinical characteristics
and death risk factors in patients with community - acquired
pneumonia and sepsis [ J ]. Chinese Journal of Respiratory and
Critical Care Medicine, 2022, 21(4) : 260 —268. (In Chinese)
AR, T b, XIS, S AR 670 X A I 6 R T
mi[ J]. G2 EF R ,2020,29(8) 1053 —1058.

[30]

[31]

[32]

Zhu Y, Zhang ZM, Deng Q, et al. Negative fluid balance can
reduce the 30 — day mortality after entering ICUof severe pneumonia
patients: a retrospective cohort study [ J]. Chinese Journal of
Emergency Medicine, 2020, 29(8) : 1053 - 1058. (In Chinese)
Wang C, Wen J, Yan Z, et al. Suppressing neutrophil itaconate
production attenuates Mycoplasma pneumoniae pneumonia [ J ].
PLoS Pathog, 2024, 20(11) : €1012614.
R, NS AN, A5 R T R D A XSRS M A8 1
PG RARSSER IR AT [T] . I R F 2R &, 2026 ,31(4) :531
-537, 546.
Zhang YY, Xiao BS, Yang L, et al. Prognosis and analysis of
related risk factors of severe community — acquired pneumonia in
high — altitude re — gions [ J]. Journal of Clinical Pulmonary
Medicine, 2026, 31(4): 531 =537, 546. (In Chinese)
Rademacher J, Eynern LV, Dettmer S, et al. Performance of risk
prediction scores for severe pneumonia in patients with community
- acquired pneumonia after organ transplantation [ J]. ERJ Open
Res, 2025, 11(5): 00212 -2025.
AR, SR BE 2, TRIEVE S5 5 WA DR A M i 58 A8 2 11 IR S e
BEMT[T]. REPES:,2024,35(4) 1349 -352.
Qi L, Lai CY, Zhang HY, et al. Clinical risk factor analysis of
elderly community — acquired pneumonia patients [ J]. Medical
Journal of the Chinese People’ s Armed Police Forces, 2024, 35
(4): 349 —352. (In Chinese)

%5 H #7.2026-01-19



