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[Abstract] Objective To explore the relationship between meat consumption and metabolic
syndrome (MS) in Chinese adults aged =18 years. Methods The data were obtained from 2010-
2012 National Nutrition and Health Survey. A total of 34 923 subjects who completed the dietary
survey, the physical examination and had the testing results of blood sugar and blood lipid levels were
enrolled in this study. MS was defined according to the diagnostic criteria of China Diabetes Society
2013. The prevalence ratios of MS and each form of MS and related 95%CI were calculated after post
stratification weight according to the population data (2009) released by the national bureau of
statistics. Results The average meat intake among subjects was 94.8 g/d. People who had meat
consumption between 100 g/d and 199 g/d had the lowest prevalence of MS, abdominal obesity and
hyperglycemia. As the meat consumption increased, the prevalence of MS in men increased. Men who
had meat consumption of =300 g/d had a higher risk of MS than those who had low level of meat
consumption, with prevalence ratio equaled to 1.46 (95%CI: 1.14 ~ 1.87). Similar trend was not observed
in women. Conclusion Moderate intake of meat is associated with reduced risk of MS in Chinese
adults.

[Key words] Diet; Meat consumption; Metabolic syndrome; Hyperglycemia; Hypertension;
Blood lipid; Obesity; Chinese adult
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o PRI A i (g/d)
FEANFAE n :3'4 923) <100 100 ~ 200 ~ =300 PE
(n=21 664) (n=10 040) (n=2539) (n=680)
53] <0.01
L 15 261(43.7) 8 604(39.7) 4 838(48.2) 1 400(55.1) 419(61.6)
% 19 662(56.3) 13 060(60.3) 5202(51.8) 1 139(44.9) 261(38.4)
HiL X <0.01
il 18 696(53.5) 11 354(52.4) 5573(55.5) 1367(53.8) 402(59.1)
qeft 16 227(46.5) 10 310(47.6) 4 467(44.5) 1172(46.2) 278(40.9)
AFIAL() <0.01
18 ~ 11 398(32.6) 6 411(29.6) 3 627(36.1) 1061(41.8) 299(44.0)
45 ~ 12 931(37.0) 7 885(36.4) 3 824(38.1) 963(37.9) 259(38.1)
60 ~ 8 856(25.4) 6 084(28.1) 2218(22.1) 445(17.5) 109(16.0)
=75 1738(5.0) 1284(5.9) 371(3.7) 70(2.8) 13(1.9)
AR <0.01
INERLLR 13 949(39.9) 9336(43.1) 3577(35.6) 846(33.3) 190(27.9)
Wi 12 351(35.4) 7 485(34.6) 3 640(36.3) 955(37.6) 271(39.9)
i 5692(16.3) 3281(15.1) 1 812(18.0) 466(18.4) 133(19.6)
KERL L 2931(8.4) 1562(7.2) 1011(10.1) 272(10.7) 86(12.6)
FREAE NI OT) <0.01
<5000 7993(22.9) 5521(25.5) 1921(19.1) 430(16.9) 121(17.8)
5000 ~ 7 968(22.8) 5143(23.7) 2153(21.4) 557(21.9) 115(16.9)
10 000 ~ 6 775(19.4) 4149(19.2) 1978(19.7) 514(20.3) 134(19.7)
15 000 ~ 5479(15.7) 3209(14.8) 1 695(16.9) 456(18.0) 119(17.5)
20 000 ~ 2832(8.1) 1 605(7.4) 910(9.1) 236(9.3) 81(11.9)
=25 000 3876(11.1) 2037(9.4) 1383(13.8) 346(13.6) 110(16.2)
W ARAR L <0.01
g 25 965(74.3) 16 557(76.4) 7271(72.4) 1710(67.3) 427(62.8)
R 8 958(25.7) 5107(23.6) 2769(27.6) 829(32.7) 253(37.2)
55 B <0.01
% 23 107(66.1) 14 501(67.0) 6 643(66.2) 1 545(60.9) 418(61.5)
G 8 505(24.4) 5206(24.0) 2423(24.1) 687(27.0) 189(27.8)
& 3311(9.5) 1957(9.0) 974(9.7) 307(12.1) 73(10.7)
RISEYRA R E T (g/d) 94.8+753 49.4+259 138.04-27.8 236.0427.3 376.04+92.8 <0.01
A 69.5+61.3 38.9426.4 101.0+£452 162.0+70.1 243041260  <0.01
HE R 10.1£29.5 45+132 1454313 2924537 52.7498.4 <0.01
BH 1514327 6.0+-14.6 23.0+33.6 44.6+54.9 80.1+95.0 <0.01
SBP(mmHg) 125.0420.7 126.0+£21.2 123.0419.9 123.0+£19.7 122.0+18.9 <0.01
DBP(mmHg) 78.4%11.7 78.8+11.8 7774115 775%11.6 77.8+11.3 <0.01
BMI (kg/m?) 239435 24.0+3.6 237434 23.843.7 24.0%3.5 <0.01
WC(cm) 81.7+10.3 81.8410.2 8134102 81.7£10.6 82.8+10.9 0.23
TG(mmol/L) 1.4441.06 1.4341.04 1.4341.08 1.47+1.15 1.6641.30 <0.01
HDL-C(mmol/L) 1.1940.33 1.1940.32 1214033 1224033 1.1740.33 <0.01
FPG(mmol/L) 5414136 5.4241.40 5.4041.30 5374132 536+1.13 0.02

{E:1 mmHg=0.133 kPa; 0N ANKL (%) , TGS v s

4200 ~ g/d 4 AR HDL-C IfUAE XU P REAG, = 3RO SC AR 2R W #5810 AR Jik LA R
300 g/d 41 5%t 2 25 R e g F i L (R 3), 2RV R IEA R KRR BARKEY RE
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PRI A (g/d)
MS JeMS & 45r <100 100 ~ 200 ~ =300
MS
b 22.8(21.2 ~24.3) 18.6(16.9 ~20.3) 20.8(17.4 ~24.2) 28.3(22.0 ~ 34.5)
g’y 16.2(152 ~17.1) 12.0(10.7 ~ 13.2) 10.3(8.3 ~ 12.2) 11.6(8.0 ~ 15.2)
A1t 19.2(18.3 ~20.1) 15.7(14.6 ~ 16.8) 17.2(14.8 ~ 19.5) 23.1(18.4 ~27.8)
JEHUNE
B 26.7(25.1 ~28.4) 25.1(22.6 ~ 27.6) 26.2(22.2 ~30.1) 31.9(25.6 ~ 38.1)
7 26.4(25.1 ~27.7) 21.3(19.5 ~ 23.0) 21.3(18.0 ~ 24.7) 26.4(17.8 ~ 34.9)
At 26.5(25.5 ~27.6) 23.4(21.8 ~25.0) 24.5(21.6 ~27.4) 30.2(25.1 ~ 35.3)
e I
5 17.3(16.1 ~ 18.6) 14.5(13.1 ~ 16.0) 15.3(11.9 ~ 18.7) 15.1(11.1 ~ 19.2)
E’S 15.1(14.2 ~ 16.1) 14.0(12.6 ~ 15.4) 15.3(12.3 ~ 18.3) 16.4(11.6 ~21.2)
At 16.2(15.4 ~ 16.9) 14.3(13.3 ~ 15.3) 15.3(12.9 ~ 17.8) 15.5(12.1 ~ 18.9)
L
% 39.4(37.6 ~41.3) 34.1(31.8 ~ 36.4) 30.4(26.6 ~ 34.3) 39.0(31.8 ~ 46.2)
e 32.3(31.0 ~ 33.6) 24.4(22.4 ~26.3) 26.6(22.5 ~30.7) 21.1(15.2 ~ 27.0)
At 35.6(34.5 ~ 36.7) 29.9(28.3 ~31.4) 29.1(26.2 ~ 32.0) 33.5(27.9 ~ 39.1)
1 TG IMLAE
% 27.9(26.1 ~29.7) 29.6(27.2 ~ 32.0) 31.5(27.1 ~ 35.9) 40.7(33.3 ~ 48.1)
“ 19.7(18.5 ~ 21.0) 16.1(14.5 ~ 17.7) 14.3(11.9 ~ 16.7) 16.0(11.2 ~ 20.9)
Hit 23.5(22.4 ~ 24.6) 23.7(22.1 ~25.3) 25.5(22.5 ~ 28.6) 33.1(27.5 ~38.7)
{ HDL-C IfiL5iE
% 40.6(38.7 ~42.5) 37.8(35.2 ~ 40.3) 36.3(31.5 ~41.2) 41.1(33.9 ~48.2)
‘e 27.3(25.9 ~28.7) 22.5(20.4 ~ 24.6) 16.8(13.5 ~20.1) 20.2(11.0 ~ 29.4)
4t 33.4(32.2 ~ 34.6) 31.1(29.4 ~ 32.8) 29.6(26.1 ~ 33.0) 34.6(29.0 ~ 40.3)

I, v B R A i RIS A MS 1 IXUR 21K
B AR <100 g/d & =300 g/d 24 % = MS 1)
XU k2 7 T 100 ~ g/d 21 5 1 Lo M A HE <100 g/d
2 MS B WU e o P ARMF R & C A MS &
W NHE, AT REAATE D U R B 454, D N2 B )
BTG O, 13X ] e 2 SR AR A K A HE MS fEU0
AR YRR Z — . FARZE100 ~ 200 g/d B
iG55 M B IR HDL-C IILAE A9 IXURS: , A BE A AP 2 14 i
RERE &5 U L& TG IUAE FIAIE HDL-C HLAE A% 20 K
W o PIZRHEA G 2238 n 53 M 5 TG IMAE 1) A8 X
W, (IR & RN £ MS &2 A S . {H AR
FEIRIET & B, A AR LASE IR R 3, T3 TR 5
FrE R BT 22 X AR AEERE = A RS
o7 R ] R A m M HEAE ™, S e R 7
T AR R, I R A5

L R R e ) N 1% %E R A AT
EERAREY, RAEE T RERKEA N —H
gy, EE NRSALOL TR 5T, AR BT s A
Al RZEER U BTTEAR T A S B B A A B 4
A sl AT i v I 85 AR R R ) /INVER 2R ), mT A
e A SN NIER ) T G (EP =L el SN

KEYLFER N E(=T70%) , 3 AR FIR IR &
B, AR YIR AL B UG AR A5 A
TN, DT R A B K TG IILAE S MS 41
IR BRI A, T A 2E T AR AR B L A
I3 TR A e R R 06 410 1 J 5 RS2 A IR W A 3 1, O
R 3 A A 00 L PR ) 73 A A AR UL A 4 £ 2%
BRI, 02 RO PR 1) B XURSE B = AR
FER B R B R S IR A BERSHE I MS 1 8
TR (EAH R B S BA fEL PE RER A BE 3k m]
AE P T P A 3 R e ol K T 5 1, L2 21 Y
PR W) PR ER A SRR LG S8 P T 5 500, M L A 2]
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M LA 3 AR A A e I P =, {ELPR 531 ) 2 57
AW AL B — 2 B

Zf LRTIR AR5 R B, v AR AR A
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R3I ALEWENKFEEMS K MS B4 R H

RIS A (g/d)
MS B MS #4153 <100 100 ~ 200 ~ =300
B
MS
PR 1.22(1.09 ~ 1.37)y° 1.00 1.12(0.93 ~ 1.35) 1.52(1.18 ~ 1.95)°
BRI 1 PR 1.20(1.07 ~ 1.35)° 1.00 1.15(0.95 ~ 1.38) 1.59(1.23 ~ 2.06)*
T2 PR 1.22(1.08 ~ 1.36)° 1.00 1.11(0.93 ~ 1.33) 1.46(1.14 ~ 1.87)°
Y5 TR e
PR 1.06(0.95 ~ 1.20) 1.00 1.04(0.87 ~ 1.25) 1.27(1.00 ~ 1.61)°
TR PR 1.06(0.94 ~1.19) 1.00 1.05(0.87 ~ 1.26) 1.29(1.01 ~ 1.64)"
Wik 2 PR 1.10(0.97 ~ 1.24) 1.00 1.01(0.84 ~1.21) 1.18(0.92 ~ 1.50)
ik
PR 1.19(1.05 ~ 1.36)" 1.00 1.06(0.82 ~ 1.35) 1.04(0.75 ~ 1.44)
iR PR 1.14(1.00 ~ 1.30)" 1.00 1.12(0.87 ~ 1.44) 1.18(0.85 ~ 1.65)
Fi7I 2 PR 1.07(0.94 ~ 1.21) 1.00 1.15(0.90 ~ 1.47) 1.18(0.85 ~ 1.63)
i3 1L
PR 1.16(1.07 ~ 1.25)° 1.00 0.89(0.77 ~ 1.03) 1.14(0.93 ~ 1.40)
AT 1 PR 1.14(1.05 ~ 1.24)° 1.00 0.91(0.79 ~ 1.05) 1.19(0.97 ~ 1.46)
FiRI2 PR 1.06(0.98 ~ 1.06) 1.00 0.93(0.82 ~ 1.05) 1.18(0.97 ~ 1.45)
& TG IfiAE
PR 0.94(0.85 ~ 1.05) 1.00 1.06(0.91 ~ 1.25) 1.38(1.13 ~ 1.68)"
i1 PR 0.95(0.86 ~ 1.06) 1.00 1.05(0.89 ~ 1.24) 1.34(1.10 ~ 1.64)"
Wikl 2 PR 0.99(0.89 ~ 1.10) 1.00 1.03(0.87 ~ 1.21) 1.26(1.03 ~ 1.55)*
{f HDL-C Ifi.%E
PR 1.07(0.99 ~ 1.17) 1.00 0.96(0.83 ~ 1.12) 1.09(0.90 ~ 1.31)
Fi#I 1 PR 1.08(0.99 ~ 1.17) 1.00 0.96(0.82 ~ 1.12) 1.08(0.89 ~ 1.31)
Fi7I 2 PR 1.15(1.05 ~ 1.25)° 1.00 0.93(0.80 ~ 1.09) 1.02(0.84 ~ 1.25)
Ergds
MS
PR 1.35(1.20 ~ 1.52)° 1.00 0.86(0.69 ~ 1.07) 0.97(0.61 ~ 1.54)
iRl PR 1.32(1.16 ~ 1.48) 1.00 0.89(0.71 ~ 1.12) 1.05(0.66 ~ 1.67)
Fi#9 2 PR 1.21(1.08 ~ 1.36)" 1.00 0.86(0.70 ~ 1.06) 0.94(0.62 ~ 1.42)
i TR P e
PR 1.24(1.13 ~ 1.37)° 1.00 1.00(0.84 ~ 1.21) 1.24(0.85 ~ 1.80)
i1 PR 1.27(1.16 ~ 1.41)° 1.00 0.97(0.80 ~ 1.16) 1.15(0.79 ~ 1.68)
RiRI2 PR 1.21(1.10 ~ 1.33)" 1.00 0.95(0.80 ~ 1.13) 1.11(0.76 ~ 1.62)
ik
PR 1.08(0.96 ~ 1.22) 1.00 1.10(0.87 ~ 1.37) 1.17(0.79 ~ 1.74)
FHI 1 PR 1.03(0.91 ~ 1.16) 1.00 1.17(0.94 ~ 1.47) 1.34(0.90 ~ 2.00)
ik 2 PR 0.94(0.84 ~ 1.06) 1.00 1.14(0.92 ~ 1.42) 1.29(0.89 ~ 1.86)
R Il
PR 1.33(1.21 ~ 1.45)° 1.00 1.09(0.91 ~ 1.30) 0.87(0.63 ~ 1.19)
HiAI 1 PR 1.29(1.18 ~ 1.42)° 1.00 1.13(0.95 ~ 1.34) 0.93(0.67 ~ 1.28)
Fi#9 2 PR 1.17(1.08 ~ 1.28)° 1.00 1.09(0.93 ~ 1.27) 0.85(0.65 ~ 1.11)
5 TG IfiLAE
PR 1.22(1.09 ~ 1.37y 1.00 0.89(0.72 ~ 1.08) 0.99(0.68 ~ 1.46)
i1 PR 1.21(1.07 ~ 1.36)° 1.00 0.90(0.73 ~ 1.10) 1.02(0.69 ~ 1.51)
KA 2 PR 1.15(1.02 ~ 1.30)y° 1.00 0.88(0.72 ~ 1.07) 0.95(0.66 ~ 1.36)
{f HDL-C IfiL%E
PR 1.21(1.09 ~ 1.35)° 1.00 0.75(0.60 ~ 0.93)" 0.90(0.56 ~ 1.45)
FHI 1 PR 1.21(1.08 ~ 1.36)* 1.00 0.75(0.60 ~ 0.94)° 0.90(0.56 ~ 1.46)
TR PR 1.21(1.08 ~ 1.36)° 1.00 0.75(0.60 ~ 0.93)" 0.89(0.55 ~ 1.45)

T UL 1R AR B AR 5 U0 2 TEAY 1 LA TSN R AR X SO B R 57 35 5 *P<<0.05
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