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[ Abstract ]

obesity-related metabolic diseases, which is closely related to the high risk of cardiovascular disease (CVD ) . However, TyG

Background Triglyceride—glucose ( TyG ) index is an index to evaluate insulin resistance (IR ) and

index may be different from the high risk of CVD in middle—aged obese people of different genders. Objective To investigate
the relationship between TyG index and the high risk of CVD in middle—aged obese people of different genders, and to evaluate
its role in the prevention and treatment of CVD. Methods A total of 30 425 middle—aged obese residents were selected from
10 early screening and comprehensive intervention projects of high—risk CVD population in Anhui Province and investigated by
investigators who were trained and qualified, using the preliminary screening questionnaire and basic information registration form
designed by the National Cardiovascular Center. The main survey contents included gender, age, hypertension, dyslipidemia,

diabetes, smoking and alcohol consumption, ete, and perform a CVD high-risk assessment. The included residents were divided
into the male group (n=11 566 ) and female group (n=18 859 ) . The male group was divided into T, ( 7.417-8.870) (n=
2892), T, (8.871-9.204) (n=2891) , T, (9.205-9.578) (n=2892) and T, (9.579-11.435) (n=2 891)

subgroups, the female group was divided into ';( 7.579-8.876 ) (n=4 715 ), F,( 8.877-9.183 ) (n=4 720 ), F;,(9.184-9.526 ) ( n=
4710) and F, (9.527-11.647)

analysis was used to explore the relationship between TyG index and the high risk of CVD, and Z-test was used to compare the

(n=4 714 ) subgroups according to the quartiles of TyG index. Binary Logistic regression

differences in effect values among subgroups. Results The high risk rate of CVD was 28.4% (3 280/11 566 ) in the male group
and 26.0% (4 909/18 859 ) in the female group. Binary Logistic regression analysis showed that TyG index T, (F,) , Ty (Fy) ,
T, (F,) in male group ( female group ) were correlated with the high risk of CVD ( P<0.05) , and the correlation with the high
risk of CVD increased with the gradual increase of TyG index. In the male group, the risk of developing high risk of CVD in the
T, subgroup compared to T, was OR (95%CI ) =1.827 ( 1.622, 2.058 ) ; In the female group, the risk of developing high risk
of CVD in the F, subgroup compared to F; was OR (95%CI ) =1.552 (1.410, 1.708 ) . There were significant differences in the
TyG index and risk of developing high risk of CVD between the T, and F, subgroups in both male and female groups ( P<0.05) .
After further adjustment for total cholesterol and other indicators ( model 2) , the correlation between T, (F,) , Ty (F;) , T,
(F,) and the risk of developing high risk of CVD was attenuated. However, in both male and female groups, T, (F,) , Ty (F;)
and T, (F,) were all correlated with the high risk of CVD ( P<0.05) , and the correlation increased with the gradual increase
of TyG index level. In the male group, the risk of developing high risk of CVD in the T, subgroup compared to T, subgroup was
OR (95%CI ) =1.804 (1.584, 2.055) , in the female group, the risk of developing high risk of CVD in the F, subgroup compared
to F, subgroup was OR (95%CI ) =1.496 ( 1.345, 1.665) ; There were significant differences in the risk of developing high risk
of CVD between the T, and F, subgroup in both male and female groups ( P<0.05) . Conclusion Middle—aged obese men with high
TyG index are more prone to develop high risk for CVD, and more attention should be paid to the TyG index level of the population.
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Table 1 Comparison of the general information of population at high risk cardiovascular diseaseby gender
i B Rrqii]
Jmfe (n=8286)  FfE (n=3280) X7 (Z) i PR AEESE (a=13950)  FfE (n=4909) X7 (Z)fi Pl
Wk (4 (%) ) 0001 0975 451" 0.032
7 4254 (51.3) 1685 (51.4) 13715 (983) 4848 (98.8)
= 4032 (48.7) 1595 (48.6) 235 (1.7) 61(1.2)
il (4 (%) ) 0.112" 0738 0.883" 0.347
E 5456 (65.8) 2149 (65.5) 13494 (96.7) 4762 (970)
7 2830 (34.2) 1131 (345) 456 (33) 147 (30)
wiiE (4 (%) ) 0368" 0544 0.107" 0.743
& 5478 (66.1) 2149 (65.5) 9755 (69.9) 3445 (70.2)
2 2808 (339) 1131 (345) 4195 (30.1) 1464 (29.8)
T (% (%) ) 0037 0.848 0663 0416
& 7168 (86.5) 2833 (86.4) 12429 (89.1) 4353 (88.7)
P 1118 (135) 447 (13.6) 1521 (109) 556 (11.3)
Mg (4 (%) ) 1231" 0267 0687 0407
& 7803 (94.2) 3071 (93.6) 13065 (93.7) 4581 (933)
& 483 (538) 209 (6.4) 885 (6.3) 328 (6.7)
TyG46% (4 (%) ) 99.027"  <0.001 80.699"  <0.001
T, (F,) 2231 (269) 661 (20.2) 3663 (26.3) 1052 (21.4)
T, (F,) 2091 (25.2) 800 (24.4) 3531 (25.3) 1189 (24.2)
T, (Fy) 2073 (25.0) 819 (25.0) 3471 (249) 1239 (252)
T, (F,) 1891 (229) 1000 (304) 3285 (23.5) 1429 (292)
SAHBEES (M (Pys, Pss) , mmol/L) 445 (382, 5.15) 449 (386, 521) 2373 0088 490 (420, 5.63) 493 (420, 5690) 2271 0.023
FRIEIREAMNEE (M (Pys, Pys) , mmolL) 123 (1.04, 1.50) 120 (1.02, 145) 3908  <0.001 138 (117, 1.65) 136 (116, 1.63) 2790 0.005
RFIENREAMFEE (M (P, Pys) , mmolL) 229 (178, 2.81) 239 (180, 321) 9606  <0.001 247 (194, 3.02) 279(213, 3.77) 24077  <0.001
BMI (M (P, Pr) . kefm') (25.8296,.9;8.51) (26.1217,.3269.02) 8635 <00 (25‘9267,'1228.95) (26‘1227,‘3;9.38) 320 <00
=B (M (Pys, Pis) , mmol/L) 190 (139, 268) 210 (153, 305) 9673 <0.001 196 (152, 2.65) 2.11(1.62, 290) 10091  <0.001
ZIGIHE (M (Pys, Pis) , mmol/L) 610 (540, 7.14) 610 (540, 7.30) 2367 0018 584 (530, 560) 591(530, 680) 1544 0.122
e CAoR xCE; TyG= =B AR AL,
1.552 (1.410, 1.708) . B, WP T, WHMF, W Ik CVD fER R ZfH A CVD BRSPS 1558 & Fil b5
2 TyG 35505 &4 CVD B fE ILE:, ZRA Y VD kA, RIBR TR 7. EIRE, hAERK—

B (P<0.05); Faft— R T TC S45hr)a (B2 ),
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AR B ss, (HFE B A A TyG 8501, T,
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TEAENE (P<0.05) , HFEE TyG f8 580K 15 #ikh K
kA CVD e RS ARG s in . 5 T, WZHAH
o, fES AT TyG #6558 T, W2H &4 CVD EfEhy R
KA OR (95%CI ) =1.804 (1.584, 2.055) ; 5 F, W4
AL, ot TyG #8458 F, W2H & 24E CVD B fahy R
% h OR (95%CI) =1.496 (1.345, 1.665) ; H. L H
P T, WAL A F, WA TyG 8505 & 4 CVD & fa XU
b, ZRAGIEEN (P<0.05) , k6, 7.
3 itig

CVD AT it TR ] Rl e G PH A i 2 it A DL

DL AR, L?¢$HEH¥E@A%¥E%?§$%m
JERUBEDRAG, BA WA T & 4E CVD MR fa R . A
WFSE M T A TR EE 50 R AR AR P S R Y CVD 5 16 XURG: 175
DLARESER 2, Horp g &4 VD meﬂ I tt
] (28.4% ) & TLaPEd (260%) , R

s U0 RIS SR B, AL %E/T w5 ryﬁ
At & CVD mfa ABER, iR R (34.5%
529.8% ) = THEIRIG (13.6% 5 11.3% ) FIi g 54
(6.4% 5 6.7% ) Wk, FRBAXS T 5 0L A9 T B 5
FEHMETRG CVD BB 2 &, milil RS &4 CVD
v e KUK e ses U, ISR LR X A B PR R A
M, BELCVD B R R, AR RE R, FEP
AT AR AR W R Lo M R AR CVD R fE KU ) 2R 1A
£, ERHE R LRSS A, SOk E &
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R 2GR TyG AREIE BT A PO R RHIE Y LE AR

Table 2 Comparison of different characteristics in the quartile groups of TyG index in the male group

T, (7.417-8870)

T, (8.871~9.204)

T; (9.205~9.578) T, (9.579~11.435)

Tt (n=2892) (n=2891) (n=2892) (n=2891) X'(2) P
W (4 (%) ) 11.983' 0.007
& 1538 (53.2) 1515 (524) 1470 (50.8) 1416 (49.0)
= 1354 (46.8) 1376 (47.6) 1422 (492) 1475 (51.0)
il (% (%) ) 69.230" <0.001
i 1981 (68.5) 2000 (69.2) 1893 (65.5) 1731 (599)
7 911 (31.5) 891 (30.8) 999 (34.5) 1160 (40.1)
ik (4 (%) ) 161727 <0.001
& 2131 (73.7) 1977 (68.4) 1817 (62.8) 1702 (58.9)
= 761 (263) 914 (31.6) 1075 (37.2) 1189 (41.1)
Fibw (% (%) ) 477328 <0.001
& 2729 (94.4) 2605 (90.1) 2480 (85.8) 2187 (756)
P 163 (5.6) 286 (9.9) 412 (142) 704 (24.4)
MiEs% (4 (%) ) 24638 <0.001
& 2814 (973) 2774 (96.0) 2724 (94.2) 2562 (88.6)
P 78 (2.7) 117 (40) 168 (5.8) 329 (11.4)
FfE AR (4 (%) ) 99.027* <0.001
o 2231 (77.1) 2091 (723) 2073 (71.7) 1891 (65.4)
& 661 (22.9) 800 (27.7) 819 (283) 1000 (34.6)
BHBEEE (M (Py, Pss) , mmol/L) 421 (362, 482) 437 (3.72, 5.02) 447 (391, 517) 490 (417, 5.67) 686.303 <0.001
FEIEREE AR (M (Py, Py) , mmol/L) 136 (1.12, 1.66) 124 (1.06, 1.51) 121 (1.03, 142) L11(094, 1.33) 713.897 <0.001
REEREE AR (M (Py, Py) , mmol/L) 234 (181, 2.92) 231 (1.79, 2.86) 230 (1.80, 2, 88) 230 (1.72, 2.92) 3.298 0.348

BMI (M (Py, Ps) , kgm’)
=EEH (M (Pys, Pss) , mmol/L)
ZEIGILEE (M (Py, Pys) , mmol/L)

25.96 (2541, 26.78)
123 (1.03, 142)
570 (5.20, 630)

2657 (2579, 27.66)
175 (1.54, 1.98)
590 (540, 6.80)

27.39 (2635, 28.64)
234 (198, 2.72)
6.20 (5.50, 7.30)

29.38 (27.74, 31.15)
3.58 (3.58, 4.53)
7.10 (6.00, 9.40)

3840.329 <0.001
8 115.993 <0.001
1559.503 <0.001

T R X H.

PEHEAWRY, BUAZBER AT, 5 b lR] A WA S 7 P A
BB R B AR TE TP E RN B TR £ B s 1
JE . WA R AR L, R R R A CVD B
FEXBR R ZE P, PSR A, BEAT H R AR
T, SEMTFRT CVD &L, 72 BRI R B,
CVD =5 & AT RV 12 0 D0 o S8 MO PR | g 1L
MARHYE R R . (ARG I & BRI 5 & 4 CVD
B K AFAERI EME, 1 AT BB IR A EASAIF S R AR T 1Y)
B SURAARRIE BT | R 5, S R 2
TSR S S CVD B e KU — A RS

2 HUBE PRI —Fh SRR AT AR PR, LR S
CVD WG R . AR ABERR I 2 18 - AE sl £ 2 780
WERFEEIARE ) o TyG F8 %% e T AL (5 =k
HMRE ) B SY (FPG) |, AIAE ol b iy 30 1)
WS, BEARLT M T e TR 51 7 il g A i At i 5
HIEDL . TyG FEEE I Ry & — 7l FH SR Db FRm ) R 2
R TR AMFTAER R R, BYEH T, WH KA
W DRI B RURS & T, WAL RY 5.389 1%, Lh4l F, W4l 'k
R DRI R f RS 2 F, W 2H Y 11.479 1%, £ Lo

Y Bl TyG FEBUKF-RIBE S, KRR A RS 2
PLZE WIS IR SEhKEE (L AESAL . AT R
SAALI RN A R VIAIE, TyG F8 BT R R RE 2
Ak A A . AR AR, T e IS AR AR 1L
[N 2 I e I | IR S SR Y R e R
2022 4F26 FEEIR M2 ADA ) R ATE RSB bR s,
TG, MBS TS B B B R s 2 3% =X i - 9
HIRZE ShKEIL S LAY CVD L.

IR 0 B — IS M A S BT R I, KR
TyG F8EUE 8 = MR AR ST AR 2R . AR E5 R s,
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R 3 AP TyG FREIU M AT A PO [RIRHIE Y E AR
Table 3  Comparison of different characteristics in the quartile groups of TyG index in the female group
T ST TR NI von e
W (4 (%) ) 1138 0768
7 4645 (98.5) 4645 (98.4) 4629 (983) 4644 (985)
= 70 (1.5) 75 (1.6) 81(1.7) 70 (15)
TRl (4 (%) ) 3141 0370
i 4550 (96.5) 4563 (96.7) 4572 (97.1) 4571 (970)
= 165 (35) 157 (33) 138 (29) 143 (30)
Mk (% (%) ) 37.631° <0001
0 3713 (787) 3378 (71.6) 3194 (67.8) 2915 (61.8)
2 1002 (213) 1342 (284) 1516 (32.2) 1799 (38.2)
Hibw (% (%) ) 1409.651" <0001
& 4581 (972) 4441 (94.1) 4231 (89.8) 3529 (749)
P 134 (2.8) 279 (59) 479 (102) 1185 (25.1)
Mg (4 (%) ) 312328 <0.001
& 4575 (97.0) 4490 (95.1) 4408 (93.6) 4173 (885)
P 140 (3.0) 230 (49) 302 (64) 541 (115)
R (4 (%) ) 80.699"  <0.001
i 3663 (77.7) 3531 (74.8) 3471 (73.7) 3285 (69.7)
& 1052 (223) 1189 (252) 1239 (263) 1429 (303)
HMIRFERE (M (Py, Pys) , mmol/L) 461 (402, 5.24) 4.84 (417, 5.54) 497 (427, 5.70) 5.24 (446, 6.09) 815001 <0.001
EE R E MR (M (Pys, Ps) . mmol/L) 151 (128, 1.81) 142 (121, 1.68) 133 (116, 1.58) 124 (106, 148) 1327144 <0.001
LR E MR (M (P, Ps) . mmol/L) 249 (196, 3.11) 2.55 (2,00, 3.13) 2.55 (197, 3.15) 2.56 (2.00, 3.16) 11353 0.003
BMI (M (Py, Pss) , ke/m’) 2605 (2545, 2698) 2676 (2587, 27.97)  27.60 (2637, 29.09) 2961 (27.72, 31.64)  5192.163  <0.001
SECHM (M (Pas, Prs) , mmol/L) 134 (1.15, 1.53) 1.82 (1.63, 2.04) 2.36 (2,05, 2.70) 335 (274, 421) 13176.544  <0.001
ZIGIHE (M (Pys, Pis) , mmol/L) 540 (4.90, 590) 570 (5.20, 6.30) 6.08 (540, 6.80) 6.90 (5.80, 8.80) 3468986 <0.001

T R X H.

F 4 FHAPRRFHMEARREE Logistic [FIH5H7

Table 4 Binary Logistic regression analysis of different characteristics in

F5 AR FEFFEAR R E Logistic [BIIH 4047
Table 5 Binary Logistic regression analysis of different characteristics in

male group the female group

Eay B SE- Wald X’ P OR{H 95%CI B B SE - Wald x’{ Pf§ ORfH 95%CI
FILE (LT, HBH) FILE (LLF, H308)

T, 0258 0058 19706 <0.001 1295 (1155, 1.451) F, 0387 0048 64783 <0001 1472 (1340, 1.618)

T, 0505 0.057 78087 <0001  1.657 (1481, 1.853) Fs 0565 0047 142328  <0.001 1759  (1.603, 1.930)

T, 0671 0057 140188  <0.001 1956 (1751, 2.186) F, 0827 0047 315876  <0.001 2287 (2088, 2.505)
FEIRAE (LT, WBIR) BERAE (LLF, HBIR)

T, 0609 0102 35604 <0001 1838  (1505,2244) F, 0764 0107 50853  <0.001 2148  (1.741, 2.650)

T, 1023 0097 112135 <0001 2781 (2302, 3361) F, 1353 0100 183061  <0.001 3870  (3.181, 4709)

T, 1684 0092 338618  <0.001 5389 (4504, 6.448) F, 2441 0094 676224 <0001 11479 (9.551, 13.798)
MAES# (LT, ABH) IS (LAF, A1)

T, 0420 0.149 7980 <0001 152 (1.137,2036) F, 0515 0109 22245 <0001 1674 (1351, 2.074)

T, 0800  0.040 32809  <0.001 2225  (1.692,2.925) F, 0806  0.104 59598  <0.001 2239  (1.825, 2.747)

T, 1533 0029 141554 <0001 4633 (3599, 5.964) F, 14440097 220584 <0001 4237 (3502, 5.126)
CVD B (LT, HEH) CVD FfEME (BLF, hEH)

T, 0256 0.6l 1717 <0001 1291  (1.146, 1455) F, 0159 0.048 10784 0001 1172 (1066, 1.289)

T, 0288 0.6l 2601 <0001 1333 (1184, 1.501) F, 0217 0048 20392 <0001 1243  (LI131, 1.366)

T, 0579 0.059 96.175  <0.001 1785 (1590, 2.004) F, 0415 0047 77382 <0001 1515 (1381, 1.661)

:(:“E: CVD= /E‘m%ﬁﬁo
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R 6 AR HAERLIEARE TyG 8805 R AR O B e KU AR SGTE (R 1)
Table 6 Correlation between TyG index and high risk of cardiovascular disease in middle—aged obese people of different genders
prapm Tk prgt| e P
P1{E OR1H 95%CI P1E OR 14 95%CI
TyG HE LUAT, (F)) 288 )
T, (F,) <0.001 1.298 (1.152, 1.462) 0.001 1.179 (1.072, 1.297) 1.235 0.213
T; (Fy) <0.001 1.348 (1.196, 1.519) <0.001 1.256 (1.143, 1.382) 0.908 0.364
T, (F,) <0.001 1.827 (1.622, 2.058) <0.001 1.552 (1.410, 1.708) 2.092 0.036
VE: BB 1R TR PO mi s RS . IR S
RT ORRIPERI RN AR TyG F8%0S AR MBS = e KU AR DG (FEY 2)
Table 7 Correlation between TyG index and high risk of cardiovascular disease in middle—aged obese people of different genders
FFIE Pt daail goq 4| 74 P
PH OR 95%CI PAE OR {8 95%C1
TyGHRE AT, (F)) 2]
T, (F,) <0.001 1.304 (1.155, 1.473) 0.007 1.145 (1.037, 1.264) 1.626 0.104
T, (F;) <0.001 1.338 (1.182, 1.514) <0.001 1.213 (1.097, 1.342) 1.204 0.228
T, (F,) <0.001 1.804 (1.584, 2.055) <0.001 1.496 (1.345, 1.665) 2.180 0.029

TE: MR 2 R WO . ORI L LR . BRSSO L BRI . e NS A R AR A 1 I

ROk . migsw LA kKR, mwRkE
CVD (= fe RUBSE R ifE 2

ARWFFEE L IC Logistic MIAAMHT 7w, 7EFE 45
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Bz, 7 BEA T, T, WL LR CVD B fa R
B2 T, W Y 1.827 5, FELctE4 T F, WA & A CVD
1) 1o 1 AU 2 F, A Y 1552 4%, HLBEE TyG #5450k
PR, KA CVD [ e e AU S B T e R 3
FEE—H % TC 238005, TyG #8805 %4 CVD &ife
RS A AR S5 , (FAE RS BE S TyG F8 B0 n,
KA CVD B & G KU B 34 e T, W4 & A= CVD
B e KURS 2 T, I ZH Y 1.804 4%, TE &M F, W
2 %4 CVD Y G KU A F, 4G 1.496 1%, Z Kage
PR B PER L EWAL TyG F88L T, F, WA AFAE I . 25
S, R B AR KE TYG 850 e L 5 T & 4k
CVD. XAl fgfE i FAEARMF T PAR AR PE AR T, vkl
WA (48.6% ) . PRI (34.5%) . EIJE (34.5%) .
PRI (13.6% ) &4 CVD B @KU ARG H R 8 T4
PELHWA (1.2%) . YA (3.0%) . =ik (29.8% ) |
BEIE (11.3% ) &A= CVD i fa KU e 2%, DT il
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I BeAh, WRTRESTERRREAY AR ARE, B
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