- 802 - BRI TR A2 a5 2024 4E6 A% 45 555 6 ] Chin J Epidemiol, June 2024, Vol. 45, No. 6

RIS BRGNS -

o e A = B -
EF I L 5 IR CE O A 5

FTE #3A EH EwmBE' Ky

WK FARHRA, LT 1008715 WK F P F R, LT 10019157 K K5 P E
B F L LR T, LT 100871

BAZAEH : 4 2, Email : chengong@pku.edu.cn

(HWZE] BH b &4 A H il = 0 %88 20 (TyG) - B & & L (WHLR) (TyG-WHIR)
EINABERG R OCHE . i N )RR 5 AR R R A A, LA 2011 4F R 2015 41 8 946 &4 &
SRR AR AR A BASBHE i o 1 FH Cox LU XU 1] IS A LA 3 v 4 A JE 2R TyG-WHIR AT
IRV 5D AT AU () SC I, IR0 T HEA T AR I A 0 R b . B5 R 8 946 A FST T 2 - BB 1
7.08 NAF, DA HIBE 0 2 93 % B A 21.15/1 000 N 4F . 5 TyG-WHIR 9 Q, /KA L, o Q, F1 Q, 7K-F-43 5l
et DA R0 [ B XU 38 M 329% (HR=1.32,95%C1: 1.09~1.60) F1 47% (HR=1.47,95%CI:1.14~1.91) . #a%# K
B R, TA B A XU Ty G-WHR 7K 7 i 35 i, HARAE - 5O 96 & (P=0.001) o 43243 #7
7N, 45~59 % NHEH, 5 TyG-WHIR [ Q, 7K - A E , e @ 7K S DA 4185 sk JXUIS: 3% Jin 349% (HR=1.34,
95%CI:1.02~1.78) ;260 % AT AH L T TyG-WHtR 1 Q, K, F£ Q4 F1 Q, 7K - 43 B DA 40 s £ XUy
M 31% (HR=1.31,95%CI: 1.01~1.72) f1 63% (HR=1.63,95%CI: 1.15~2.31) ; B+, TyG-WHIR /K F
SN A RS TEGE 1125 I (P>0.05) s Zo Pk e A EEF TyG-WHIR (5 Q 7K, H Q7K S oA i1 e i
AU 3G 0 76% (HR=1.76,95%CI: 1.26~2.46) . #5124 A B E 1Y TyG-WHR 7K~F- 7T 35 I A k0
B AU , ELAR AR AT P00 22 S LA 1090 o A5 f 4 SRR 2% B 090 A LK T 7 A e e i L
HELEE L.

(e8] GBS  Hh =R AR B E St BAIARSE;  hBAEA

BE&WH: E5AaR R4 (23ZDA101) s Th E TR BRI HFTE 5 % #1555 (2022-XBZD-30)

A cohort study of association between triglyceride glucose index-waist to height ratio and
cognitive impairment in middle-aged and elderly population in China
Hou Dingchun’, Wei Yue', Sun Yumeft’, Pei Lijun’, Chen Gong®
! Institute of Population Research, Peking University , Beijing 100871, China; * School of Nursing, Peking
University, Beijing 100191, China; *Chinese Center for Population Health and Development, Peking
University, Beijing 100871, China
Corresponding author: Chen Gong, Email: chengong@pku.edu.cn

[ Abstract] Objective To explore the association between triglyceride glucose index (TyG)-
waist to height ratio (WHtR) (TyG-WHtR) and cognitive impairment in middle-aged and elderly
population. Methods A cohort database was constructed using the data from the China Health and
Retirement Longitudinal Study, with 8 946 participants in 2011 and 2015 as the baseline population.
Cox proportional hazards regression models were used to estimate the association between
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TyG-WHtR levels at baseline and the risk of cognitive impairment in middle-aged and elderly
population. The analysis was stratified by age and gender, respectively. Results A total of
8 946 participants were included, with an average follow-up of 7.08 person-years and incidence
density of cognitive impairment for 21.15 per 1 000 person-years. Compared with the Q, level of
TyG-WHLR, its Q, and @, level increased the risk of cognitive impairment by 32% (HR=1.32, 95%CI:
1.09-1.60) and 47% (HR=1.47, 95%CI: 1.14-1.91), respectively. Trend test showed that the risk of
cognitive impairment increased with the increase of TyG-WHtR level, and there was a dose-response
relationship (P=0.001). Stratified analysis showed that in the population aged 45-59 years,
compared with the Q, level of TyG-WHtR, its Q, level increased the risk of cognitive impairment by
34% (HR=1.34, 95%CI: 1.02-1.78). In the population aged 60 years and above, compared with the Q,
level, its Q, and Q, level increased the risk of cognitive impairment by 31% (HR=1.31, 95%CI:
1.01-1.72) and 63% (HR=1.63, 95%CI: 1.15-2.31), respectively. In the male group, there was no
significant association between TyG-WHtR level and the risk of cognitive impairment (P>0.05). In
the female group, compared with the Q, level of TyG-WHtR, its Q, level increased the risk of cognitive
impairment by 76% (HR=1.76, 95%CI: 1.26-2.46). Conclusions Middle-aged and elderly
population with a higher TyG-WHtR level may increase the risk of cognitive impairment, and there
were age and sex differences. Early cardiovascular health management and scientific and reasonable
weight management are of great significance to preventing cognitive impairment.

[ Keywords] Cognitive impairment; Triglyceride glucose index-waist to height ratio;
Cohort study; Middle-aged and elderly population

Fund programs: National Social Science Foundation of China (23ZDA101); Strategic Research
and Consulting Project of Chinese Academy of Engineering (2022-XBZD-30)

- 803 -

B N 210 i LR B IR iR
T S AR AT M T I A AR S
AT R A R AL A R DU E Y, H R
TG S 28 Bt i R 08 R A S50 % IR LR B By
B\ b i EoA B S RO s M R R
FRHT (TR ) AT BAC7AE 9 25 fi XAt 2 mT 9 | 88 o 22
AR KU L 2 A SN R B A R AR R R i
%“’“-Uﬁﬁﬁ%ﬁﬁqﬂ O A e AT 3 a0 A e s

JRUBS: ', #4828 Sz e TR T HR o S R A AR 3

Em%ﬂ WP A D P X DA R e i Fr) A 95 7 T
PiHA R X H W = ER A AR B(TyG) -
Fil B 1 bE (WHIR) (TyG-WHIR ) 2 TR 4 B 47 I 48
i, T4 T WHUR 3% — Hp o P A JHE 0 46 4
W5 i R R L sl K A B A A5 2 O R (g
FRES A —TF oY @R, TyG-WHIR 55 &
NN BE RS AR DG o ARG I o e B 5 37 3R
15845 (CHARLS) 2011-2020 4F 5 %6 3 B4+ 7
RUREPEBAG, 43 BT Hh AR 34 TyG-WHIR /K F
S UHIBR 5 (14 ST, O v 2 AR AN 05 A
RGBT RS %

& 57 %

1. B AR : CHARLS & — 3014 [ M 19 2N 1) 3
R Z 9007 2R 5 He 61 rd 4 B v

FRE , B b [ 28 AN 1 R AR B, B
O 5 BT EE (2011-20204F ) . HETIY 2011 4F
2015 48 H A i 4k Ak K A 8 4 o DL A
TyG-WHtR, A B 5% LA 2011 4F F1 2015 4R 4 Jy 3Lk,
Bifi 7 A 60 [ 45 =5 22 2018 F1120204F ., CHARLS ji
SU I Ny N3 (g S A B B C G 11 R =

IRB00001052-13074 ) , #8145 %f 4 5 5 i © 45 5 s

IEJ:EJ,‘:;FJUO]

AR UE : OIELAFE WS =45 % ; QIR K E
NGRS s @FHELR I TG FPG [ | B 5 A T %L
%E*%o HEBRARAE : DIELR I DA 4 A% 240

BT R % Ve BRI A TP A DG 0 5 @2011-2020 4F:
NN REEHE B2 o AR 20 A FIHE B s o 1 2 BA
GIFELL AHE N 9 040 44, HIBRFL L i) [ A8 f ik 3
94 44 e & PAF R 8 946 4 H AN . BASIIN & A
ﬁ\%ﬂﬁﬁﬁ%%%ﬂﬂiﬁiﬁﬁﬂFﬁﬁ%’c%ﬁi‘@%ﬁ%%ﬂ@%
SIG 2 L (x*=0.71,P=0.400) , i\ Jg L 17
BN, WA,

2. FEZR PR DL 201 1 AR B 45 %7 (1 vh
AR N 2015 4F Z T AR G0 A A 1) =45 % 1y 2
AR AR 3R N HE S A BAS, Sl Bk 2 & A A
BERFA P EAE N . AN DA 22 AR
PEG E A SRR ; @ FERAS R R i
AR . BMI, TC . HDL-C ., LDL-C F1 4 1k 1 2T & A
(HbAlc) s @A 1 Jr2UR 2« 152 [A] B AR A< TR AR



- 804 - BRI TR A2 a5 2024 4E6 A% 45 555 6 ] Chin J Epidemiol, June 2024, Vol. 45, No. 6

M

S

fg%@qy; H606%: 201 14ECHARLSTH&E FEAR

17 708%

20154ECHARLSF A FEA

ENABNTIES 51844,
210974

EHA<45% F1 2804,

BN, REARITAL
HDCHSIREHIC A R | o
K6 856%;
TG. FPG. ER. &0 A
TSR 23 9684 G Mg'ljzzfﬂ‘

HIGRG T P IS T RE
3524

A

SRR, RERITIZAR
| MO EAC A B
] 8 4414

PEE PRSI L Rk TG. FPG. JE[E. & @& fnfk

35374 TR H2 3214

BIBRBE T HICARIT RN &
#4232

Y

LI201 4R N BEERINAS 92684 a4, LI201S4E N AR AN A 11445 FEAR,
L9 04043 FEASHE A BAF

T

B 942

WFFEHEARS 9464

'

!

Wiy T e A AT
1339%

s T A 22 LA S A
76074

4 : CHARLS : H [ {5 55 77 238 7 )i A

Bl1 xRkt

BUFARRSL ; Dt S 2T N R SRR (S 54t
LGB, CHARLS X I B4 MBS R4 AT
T R ST 06 A A T S A T T s

TyG-WHtR ) it 5 A & : TyG-WHtR=In [ TG
(mg/dl) XFPG (mg/dD)/2]xWHIR™ , HH, WHtR=
W FE (em)/ & &5 (em) o 7R BF 58 4R 4 56 4 A
TyG-WHUR 9 /U 53 (i BCE A 52X 52534 Q,.0,. 0,

L4, DL S IR,

3. RV A - DL 2011 4F S 4 ABE, T 2013,
2015.,2018 F1 2020 4F- X Hr 47 AW\ -1 e 65 25 Jr) it
TRV 5 A 2015 458 1 A BRI 4 v 28 4 AR Ry 5
2B NBE, T 2018 4E 1 2020 4 B 15 A S0 BEAS-45 J5) , k)
BRGNS E

NN ST 5 : CHARLS A I B REVE 2 45 A
LR ZS H & DR 10 /> 3] i [ A2 FTIEDE 2541, 3t
2147 A5 50 1w INEN T RE . BRE bk e 2 rp
NG I BES 2 S AR 1Y 10% A BE M o i s 1,
Cronbach’s a Z %4 0.835+1%1

B D7 ANAE T L 2011 4F 88 2015 4F Ry 3L 48 IF

GRARG EIR TSRO . e R NS R T 7 28 W7 S ¥ 1
2020 4Fd5cJi — R B M 1k o BT & AESET IR AL
FETTHT A KA HIBR AT 2R 17,2020 4F I J5 — R B
Vi & A NI AR B 8 X G pmic 2k o

4. Bi it 4 BT« N Stata 17.0 805 3R 47 5048
GHT. LA BRBER R T ARIES LA
K H M (Q,, Q) #i ik, i H AAE A Kolmogorov-

Smirnov K 56 1T 20 [B] FE 32 5 4328748 ok A (CH
S He ) FE AR B log-rank K6 56 #7720 18] bb %68 5 v FH
Cox LU 51 XU [l Y ABE TR0 6 A7 5 i R 28 20 A, SR 36
S HT TR P<O10 AR EEN A Z IR b, 1H 507 22
M R (VIF) 6 95 22 3 4Pk VIF<S I AT
2 B ILZME | LIRS e (HR) (B A & TyG-WHIR 5
TAHI B RUBS: 1) G B 5 J3E , 11530 H: 959%C 1, -1y
Schoenfeld 32 F1| W7 A% & 2 75 3 A2 Eb 4] XU 18 e %
1o FEZ P EK Cox HLAFRUBS: [T U455 AL 43 B S it I
G3MBEAT A R B 53 25 B o Ry ik — 2 A g B
FEEE R A RAfd | HERR R I & A v O I JhE i
PRI 1) Hh 2 A N AR T BB E 3B o XU 36 ,
¥ 7K M «=0.05

# =X

1. FELR AL FE g A 8 946 Z 5T x4, Hivb>
60 % % 4E N 3 492 4 (39.03%) , & P 4 157 £
(46.47%) , WK L3k 2% 1 108 44 (12.39%) , JEAEAE
A HT 5 280 44 (59.02%) , 7E 1 8 163 44 (91.25%)
TyG-WHIR ) M(Q,, Q,) N 4.67(4.15,5.22) , fie/IMA
HF 271, B KRAE M 9.1, FEZER R FRAF oh 2 42 A
TyG-WHR /K40 i W2 1

2. BEVIH IR - 8 946 44 WF 5T X6 G2 () - 34 Bt 15 st
] 24 7.08 4, B il 2 4F , Sl BETDT 9 4F . 133944
(14.97%) SRR AEREDT T 2 AN HIBERS: | 29 2%



FPAERA TR A2 & 2024 4E6 55 45 %5 6 ] Chin J Epidemiol, June 2024, Vol. 45, No. 6

- 805 -

T A E B CH I =R R RS BT B (TyG-WHIR ) K53 47 (n=8 946)

TyG-WHtR 7K}

Ak Q,(n=2236) Q,(n=2237) Q,(n=2236) Q,(n=2237)

ERIED)

45~ 1348(60.29) 1411(63.08) 1360(60.82) 1 335(59.68)
t;?o 888(39.71) 826(36.92) 876(39.18) 902(40.32)
J I/:J'l

L 1589(71.06) 1265(56.55) 1 069(47.81) 866(38.71)

'y 647(28.94) 972(43.45) 1167(52.19) 1371(61.29)
SCACFRRE

MR L2 242(10.82) 254(11.36) 290(12.97) 322(14.39)

INETLT 1060(47.41) 996(44.52) 1009(45.12) 969(43.32)

IR L 934(41.77) 987(44.12) 937(41.91) 946(42.29)
JE AT HL

I PH 687(30.72) 841(37.59) 1002(44.81) 1 136(50.78)

AT 1549(69.28) 1396(62.41) 1234(55.19) 1101(49.22)
RN

ALTELE 205(9.17) 180(8.05) 213(9.53) 185(8.27)
t;%m& 2031(90.83) 2057(91.95) 2023(90.47) 2052(91.73)

w5 1507(67.40) 1421(63.52) 1254(56.08) 1049(46.89)

I 729(32.60) 816(36.48) 982(43.92) 1188(53.11)
e I

pn 1925(86.09) 1767(78.99) 1547(69.19) 1291(57.71)

el 311(13.91) 470(21.01) 689(30.81) 946(42.29)
MRG58

& 2106(94.19) 2027(90.61) 1 923(86.00) 1700(75.99)

= 130(5.81) 210(9.39) 313(14.00) 537(24.01)
]

Jo 2192(98.03) 2 147(95.98) 2063(92.26) 1 889(84.44)

H 44(1.97) 90(4.02) 173(7.74) 348(15.56)
Rl eiiend

7 2216(99.11) 2214(98.97) 2221(99.33) 2205(98.57)

H 20(0.89) 23(1.03) 15(0.67) 32(1.43)
Jiti #8355

T 1 966(87.92) 1.993(89.09) 2043(91.37) 2031(90.79)

H 270(12.08) 244(10.91) 193(8.63) 206(9.21)
JHF 05

g 2 130(95.26) 2133(95.35) 2153(96.29) 2128(95.13)

el 106(4.74) 104(4.65) 83(3.71) 109(4.87)
LR

g 2 020(90.34) 1995(89.18) 1909(85.38) 1 805(80.69)

H 216(9.66) 242(10.82) 327(14.62) 432(19.31)
il A v

Ta 2 186(97.76) 2199(98.30) 2 186(97.76) 2 168(96.92)

f7 50(2.24) 38(1.70) 50(2.24) 69(3.08)
5 k9 9

T 2071(92.62) 2102(93.97) 2078(92.93) 2087(93.29)

el 165(7.38) 135(6.03) 158(7.07) 150(6.71)
BB B L RS

g 1626(72.72) 1 679(75.06) 1701(76.07) 1765(78.90)

A7 610(27.28) 558(24.94) 535(23.93) 472(21.10)
ST RN

o 1561(69.81) 1473(65.85) 1445(64.62) 1385(61.91)
;ﬁﬁ 675(30.19) 764(34.15) 791(35.38) 852(38.09)
I iy

7 2140(95.71) 2141(95.71) 2141(95.75) 2146(95.93)
; %ﬁ 96(4.29) 96(4.29) 95(4.25) 91(4.07)

AR

7 1510(67.53) 1563(69.87) 1567(70.08) 1571(70.23)

il 726(32.47) 674(30.13) 669(29.92) 666(29.77)
P E) R L (h)

<6 609(27.23) 600(26.82) 624(27.91) 600(26.82)

6~ 1 460(65.30) 1 464(65.45) 1 449(64.80) 1499(67.01)

=9 167(7.47) 173(7.73) 163(7.29) 138(6.17)
I HRAR T

AR 895(40.03) 1189(53.15) 1348(60.29) 1 495(66.83)

Bk 261(11.67) 262(11.71) 289(12.92) 262(11.71)

FRAENS 1 080(48.30) 786(35.14) 599(26.79) 480(21.46)
PRI DL

w5 1188(53.13) 1334(59.63) 1 444(64.58) 1561(69.78)

= 1 048(46.87) 903(40.37) 792(35.42) 676(30.22)
2 5338 5

i 1181(52.82) 1 051(46.98) 986(44.10) 976(43.63)

S 1055(47.18) 1186(53.02) 1250(55.90) 1261(56.37)

BMIA[kg/mZ,M(QI,Qz)]
TCLmg/dl,M(Q,,Q,)]
HDL-CLmg/d1,M(Q,,0,) ]
LDL-Clmg/dl,M(Q,,Q,)]
HbAle[%,M(Q,,0,)]

20.43(19.15,21.82)
175.13(155.21,198.33)

56.76(48.71,66.26)
101.16(83.12,120.23)

5.2(4.9,5.6)

22.75(21.31,24.19)
182.86(161.78,206.56)

51.03(43.69,60.31)
109.41(91.24,129.90)

5.3(5.0,5.6)

24.74(23.17,26.30)
190.21(168.17,213.40)

47.17(40.21,54.90)
113.27(93.17,135.80)

5.4(5.0,5.8)

27.35(25.40,29.24)
197.94(174.52,224.71)

42.86(35.95,49.87)
110.81(87.37,136.29)

5.6(5.1,6.1)

1 HbAle: BELIM LI A



© 806 - BRI TR A2 a5 2024 4E6 A% 45 555 6 ] Chin J Epidemiol, June 2024, Vol. 45, No. 6

£k 21.15/1 000 A4E

3. BRI R 3BT« SR A% R B LR Y SR R A
WROREAR IS RS SCIRREBE TR IS IR
B0 AR AR ] R AR B PR S 54T 8
BMI. TC ,HDL-C . LDL-C £l HbA 1¢ 52X %01 R A5 X6
Z I 22 5 Ge it =47 L (¥ P<0.05) , T AN [A] 30
(P=0.605) . W JRIR It (P=0.282) #1 TyG-WHIR 7K -
(P=0.053) 5 1A S0 i i XU 22 18] /9 25 S C 4 12

4. ZHZE 3 : LU R A B S hy [R AR
i, DA TyG-WHIR U557 %507 21 ok B A8 i, 5 A
AT P<0.10 AYAE 544 A Cox Fb (5 UG [RT I 45275
YR I A A 1) A% i 2 ) T 2o R (VIF<S)
Jf H AL 5E o b XU B (P=0.237) o 4553 ik
N AT TyG-WHIR 9 Q, K-, H Q, F1 Q, /KA
TA 1 B 5 JXURS: 384 0 329% (HR=1.32, 95%CI: 1.09~
1.60) F1 47% (HR=1.47,95%CI : 1.14~1.91) , #3
Ko 2 R BN, B G FL2R TyG-WHIR /K TH &, f
LA N R AR D R A 1 RS 3G, FLAE AR 7 - R
N Z (P=0.001), W2,

5. AFIY A 4 20T AR S R i s
45~59 % A\#EH , M HE T TyG-WHIR # Q, /K F , H:
QKA AR B XUBG: 348 11 349% (HR=1.34,95%Cl
1.02~1.78) ;60 % A #f 1, A Lk T TyG-WHtR 1)
Q7K H Q, F Q7K F3 S A5 DA i e A JXURSS: 38 fin
31% (HR=1.31, 95%CI: 1.01~1.72) #l 63% (HR=
1.63,95%C1I:1.15~2.31) . 515325001 B, B
A, TyG-WHIR 7K 5 I H B AT XU JE G832 6

I (P>0.05) ; Lo 4L, A1 HF TyG-WHIR 1 Q, 7K
S, H QAP D i A JXURS: 14 T 769% (HR=1.76,
95%CI:1.26~2.46), W33,

6. FEURAE 43T« HEBR 4 B 2 A b M A Rk
(B PR FE1>90 em , 20 PEIE ] >85 em) , 5k A BH IR
WG AR N, LA A 4 683 4 PB4 A HEAT UK
P HT . 453 B, A T TyG-WHIR # Q, 7K,
HQ, K - il A HT B A RURS: 34 T 409% (HR=1.40,
95%CI:1.09~1.82) (% 4) . HURME D HTEE R BN,
FEAE oo IR REAE B R R 2 AE AP, &
TyG-WHiR 7K1 5 DA B fice XU AT A G 3127 SCHK
HE— 20 SRE M R AR M R A

o

AT A 4 AR SRV A B R A A
RUBETEBAG, LLrh B4 4 NN RS4RI
1 K -1 TyG-W HIR 5 DA 60 i figk AU A7 77 SR B¢ L TA
PHTBRE A XU B Ty G-WHIR 7K T = i 8 i, HLAFAE
Fl -V KR .

TyG-WHtR J& ) B IR 1 R AF4e 45 . 23 BA
HIF 55 i, TyG %5 TR 48 A5 5 D81 B 5 XU AH
KT RER AR WA RMUE I IRVENZF
A A L TR B AR BRI, 5 A0 RS A0 & A
JEEEYIAIE" s — 7 T, i TR A 35 v T 466 i X )
P 2R RS | SR A AR 2R A TR R 2
JEWEZHZES Y 5 —J7 i, IR &0 i I 5 9
i 114) R S i o R 2, 3 Ao 4R A I 8K ot ik 5 s e SR

R2 PEP AR AR L LB L (TyG-WHIR) K5 DRI Rtk KRS A SR 7

TyG-WHIR Rifi )5 N AT PN I KA (/1 000 A4F) HRAH(95%CI)*
0, 15931 373 23.41 1.00
Q, 16 037 309 19.27 1.02(0.87~1.21)
Q, 15703 342 21.78 1.32(1.09~1.60)
Q, 15 642 315 20.14 1.47(1.14~1.91)

TR VRREARIS M) SCIURERE AR M SRR DL SR B Il BRI IRIPIR AL 2 5412235 3 . BMI.TC \HDL-C \LDL-C FIEL I 2128 1

R3 PEPEAENH I =S A S T B L (TyG-WHIR ) 7K -5 D HTEE RS XU SE I A9 4F i
FIE 43 1253 [ HR 18 (95%CI) |

AFIRAL(R) el
TyG-WHR
45~(n=5454)" >60(n=3 492)" % (n=4789)" 4 (n=4157)"
Q, 1.00 1.00 1.00 1.00
0, 0.99(0.78~1.27) 1.08(0.87~1.36) 0.99(0.79~1.24) 1.23(0.99~1.55)
0, 1.34(1.02~1.78) 1.31(1.01~1.72) 1.26(0.97~1.65) 1.26(0.97~1.67)
0, 1.26(0.86~1.86) 1.63(1.15~2.31) 1.28(0.88~1.88) 1.76(1.26~2.46)

T PR SCIRRRRE R A SR B AR R RN A AKTERRIL B 541385 B .BMI . TC \HDL-C \LDL-C FAk M 2185 11 5" 4
FAEW SCIERREE A SRR AR P A BEBR A ARG S 54385 8 BMTL TC \HDL-C | LDL-C FTf ki £1 2 (A



FRAEFA TR AR 2024 4E 6 H 55 45 455 6 1 Chin J Epidemiol, June 2024, Vol. 45, No. 6 - 807 -

R4 P E AR CH I =R R A RS R B L
(TyG-WHIR ) 7K~ DA R A IKURS: SCIR £ Cox L A51] XU
[l 73BT (n=4 683 )

TyG-WHIR HR{H(95%CD)* Py
0, 1.00
0, 1.01(0.83~1.26) 0.856
0, 1.09(0.87~1.38) 0.444
0, 1.40(1.09~1.82) 0.009

U < HEBR LR 2 2 L M (53 M FET>90 o, 2 M >
85 om ) , i BB DR B P AR 5 RV REARAY PR B SCALARE
SRR A B T BRI B ARIIR B 2 558G B
BMI.TC \HDL-C FUHE{k 1M 21 4K 14
SERLH T 2 A AR AR >

NERE R AAIER N EZRE WA R, HRTeT
L BMI 2 114 471 ] A4 A b 55 DA 260 e i DG B56 9 F 5
W C— 84518 TyG-WHIR 44 A i) WHIR X}
O T A A e P I B AR — T3 Meeta 43 BT i
71N o R A PR T T A R 0 R e LS (HR=
1.10,95%CI:1.05~1.15)"", AHELF AR EPERERE,
O PERE 5 TR 5 I A5 AN R i B 45 JRg JRUISS: 79 A
S T BR s A R RT3 A T B e XL
5 U IR T 5| & b 2 RRE R B R T
PEINHITIBE T W, 0 mT B 0K 100 A 1 | 386 o af 5 42
SR H S R B D LU L, N IERR
HYUA] 7= A T AR R A B AN D ge . IRtk
DL R B 107 2H ZRRER SR R AE 18 o PR S i S50
Ihe N FEAH G

A 5T T TyG-WHIR 425 IR 1A 1 BB
2ANYERE R TR e RN 0 5 i 2 ) 1 56 R S
TEAEHLE MR M T =% o TyG-BMI,
TyG-WC Fl TyG-WHtR 25 TyG #H 56 5 507 #i IR
2 BURE PRI O 1017855 9 JXUISS: 25 5 T 0 7 By 1
Ty G728 2 FUAE bR FCo L3575 975 1T 4 5 184 o
A B A RURS: > PR, A EE T TyG T WHIR,
TyG-WHR 1 B8 A2 151 B A1+ T5 DA 60 B A 5 4 (1) 2
SRR RURS: 73 2K o

Hong 25" WF 57 7R AR X6 TyG 5 AR 6] i 28
R KU GRS B 2 BAREH] . AW AR I8 2
0P Aa UL B, 7R TyG-WHIR S5/l hr s
YrFa b5 B XU () S B ] BEAFFE A 22 57 «
TyG-WHtR S5 bR 25 W 468 A o 2 B 1 IR HL A
[i) SRRSO , T34 0% P 114 3 2 R B0 28 4 M P e
1, 52 M Jiki P9 R A B e a , tn] S B0 IR 5 HL 3
% SR DA o i A 2 R AT M B 1 ST e B TR
RN KRR S Z N BoR b, 5

TyG-WHIR 1 Q, KF-AH He , H Q7K 5 IR AT &
Az RV A e T2 G HK, T H: Q7K P 5 B &
A KB JC 48 i 2 LBk . Huo 457 & F R
TyG-BMI 5 il 2 o JXURS: SCHK () B 58 A7 25L& 91
AT TE AR ABE T, TyG-WHIR 7K 5 I A1 s
T AU T RE SR AL M e & o

Gong ZE° X 11 140 44 2 BUWE F s 5 & 19 BIF 5%
SR e v HEE TR 5 A R A DRI A OG , T 7 55 e
ISR, X SR 45 R — 2 AR A
FKBARANFEMLGER " H2 s B S50
SRV i XS 1) DG IR AE AR M ) 22 57 X AT g
JEH TR B R A, NS b 2218 17
DA R i XG5 1 e 28 b i A5 fe B AN A i 45 2L
HEZHSZMRAILE], 7T R A R R 2
B A N TR SR, G5 48 2 A S A i ) 26 A£G 3 o
R R 2 AT IR 2 T SR 1 — ol P 1) A S P o BB A
FRALH >

AR SRR 56— AR AGREC T 2
LRI} TyG-WHiR BE8}, 1M th 224 N TG . FPG FIA E
P 7K 1T e o 0 e A 3 R 3, X R A AR
A P9 1 30 30 0 A5 R R A 5 5 L AR SR ASORE
TyG-WHtR 38 i VO 735 F i A7 7 LA i A, I
ARPRTT X DA R B i 0 T30 A P B R, tho e L
R g0 AT RE AR M OC R 58 = Ik I BT i
R TG 25 B K ASBIFFE 1 25080 B i R X ik
B2 kA T

25 P AT AR B 5T N CHARLS 2011-2020 4F
BRI Sh A A R R ILL TyG-WHIR R
[F] 7K SF- 55 TA 0 B 1 1 DG G, R o AR N SR ER
TyG-WHUR %5 15 7K - A] B4 ol i e i XU, HLAEAE
AP I 501 25 S, A DA R R ) B A BT A
PO T S R IO i A A B AR A
4] T A L R A1 v O R R 1 4 o) 5, ko
NN AR — P BT S 5
b3t T SR (LR P E-RUIEN
A R R A B LB O
TEERMAM (T 00 BRI SR AT I8
B DM TS BRSBTS T e S B %
W < B0 SO B W - BRI 5 (R 254

5 £ X #

[1]  Zhou MG, Wang HD, Zeng XY, et al. Mortality, morbidity,
and risk factors in China and its provinces, 1990-2017:a
systematic analysis for the Global Burden of Disease
Study 2017{J]. Lancet, 2019, 394(10204):1145-1158. DOI:
10.1016/S0140-6736(19)30427-1.

[2] Barone E, di Domenico F, Perluigi M, et al. The interplay
among oxidative stress, brain insulin resistance and
AMPK dysfunction contribute to neurodegeneration in



808

(3]

[4]

[5]

(6]

(8]

(9]

[10]

[11]

[12]

[13]

(14]

[15]

[16]

[17]

HAE AT A AR

2024 4E6 HES 45 5 6 ) ChinJ Epidemiol, June 2024, Vol. 45, No. 6

type 2 diabetes and Alzheimer disease[]]. Free Radical
Biol Med, 2021, 176:16-33. DOI:10.1016/j.freeradbiomed.
2021.09.006. )

SV, L, MoK RIS Z ARSI 2 RO IO AT S Ak
TF BB 5T i R [)]. v [ 2 4F 2 2k i, 2023, 43(1):239-242.
DO0I:10.3969/j.issn.1005-9202.2023.01.056.

Li XT, Guan H, Yang L. Research progress of insulin
resistance and cognitive dysfunction in type 2 diabetes
mellitus[J]. Chin ] Gerontol, 2023, 43(1): 239-242. DOI:
10.3969/j.issn.1005-9202.2023.01.056.

Tang XY, Zhao W, Lu M, et al. Relationship between central
obesity and the incidence of cognitive impairment
and dementia from cohort studies involving 5, 060, 687
participants[J]]. Neurosci Biobehav Rev, 2021, 130:
301-313.D0I:10.1016/j.neubiorev.2021.08.028.

Peng HY, Pan L, Ran SM, et al. Prediction of MAFLD and
NAFLD using different screening indexes: a
cross-sectional study in U.S. adults[]]. Front Endocrinol,
2023,14:1083032. D0I1:10.3389 /fendo.2023.1083032.
Xuan WT, Liu DX, Zhong JN, et al. Impacts of triglyceride
glucose-waist to height ratio on diabetes incidence: a
secondary analysis of a population-based longitudinal
datal]]. Front Endocrinol, 2022, 13:949831. DOI:10.3389/
fendo.2022.949831.

Liu ZY, Deng B, Huang Q, et al. Comparison of seven
surrogate insulin resistance indexes for predicting the
prevalence of carotid atherosclerosis in normal-weight
individuals[J]. Front Public Health, 2023, 11: 1241523.
DOI:10.3389/fpubh.2023.1241523.

o A, SR, R, A L = H I R A R R PR A G
i X6 i L S DRSS 8 52 e 7). v A g 4 i AR s 2 i,
2022, 38(4): 300-305. DOI: 10.3760/cma. j. cn311282-
20210626-00411.

Gao W, Song HH, Tang ], et al. Triglyceride-glucose index
and obesity-related anthropometric indices on the risk of
hypertension[J]. Chin J Endocrinol Metab, 2022, 38(4):
300-305.D0I:10.3760/cma.j.cn311282-20210626-00411.
ASHALE, HF 2, PN AR EE AR I AR A5 2 B B
JBE B FRARBUHE BN S8 R )], AR ER AR A%k, 2022, 39
(10):1998-2001. DOI:10.3760/cma.j.cn421213-20220223-
01067.

Deng CW, Wang SY, Sun M]. Relationship between mild
cognitive impairment and insulin resistance indicators in
type 2 diabetes mellitus[]]. Chin J Exp Surg, 2022, 39(10):
1998-2001. DOI: 10.3760/cma. j. cn421213-20220223-
01067.

Zhao YH, Hu YS, Smith JP, et al. Cohort profile:the China
health and retirement longitudinal study (CHARLS)[J]. Int
] Epidemiol, 2014, 43(1):61-68. D01:10.1093/ije/dys203.
Xie T, Liu DX, Guo ], et al. The longitudinal effect of
sensory loss on depression among Chinese older adults
[J]. ] Affective Disord, 2021, 283:216-222. DOI:10.1016/j.
jad.2021.01.081.

Chen XX, Crimmins E, Hu PF, et al. Venous blood-based
biomarkers in the China health and retirement
longitudinal study:rationale, design, and results from the
2015 wave[]]. Am ] Epidemiol, 2019, 188(11):1871-1877.
DOI:10.1093/aje/kwz170.

Kuang MB, Yang R], Huang X, et al. Assessing temporal
differences in the predictive power of baseline
TyG-related parameters for future diabetes: an analysis
using time-dependent receiver operating characteristics
[J]. ] Transl Med, 2023, 21(1):299. DOI:10.1186/512967-
023-04159-7.

Guo S, Zheng XY. New evidence of trends in cognitive
function among middle-aged and older adults in China,
2011-2018:an age-period-cohort analysis[J]. BMC Geriatr,
2023,2381):498.DOI:10.1186/512877—023-04166—9.
T3, /IR, XL, A O AR IS 532 N EAS s 46 S
INHIRE J7 B R G PERE ST )], P o BRRL RS 240 : 5 AR
2% Jit, 2023, 43(9): 1216-1222. DOI: 10.7655/NYDXBNS
20230905.

Fang K, Pan XM, Liu ], et al. Analysis of correlation
between visceral adiposity index and cognitive
impairment by age stratification[J]. ] Nanjing Med
University:Nat Sci, 2023, 43(9):1216-1222. DOI:10.7655/
NYDXBNS20230905.

Hong SM, Han K, Park CY. The insulin resistance by
triglyceride glucose index and risk for dementia:
population-based study[J]. Alzheimers Res Ther, 2021,
13(1):9.D0I1:10.1186/s13195-020-00758-4.

Wang K, Xu L, Liu LL, et al. Sex differences in the
association between the change in triglyceride-glucose
index and cognitive decline: a population-based cohort
study([]]. ] Affect Disord, 2022, 316:42-49. DOI:10.1016/j.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

jad.2022.08.014.

Hoélscher C. Brain insulin resistance: role in
neurodegenerative disease and potential for targeting[]].
Expert Opin Investig Drugs, 2020, 29(4): 333-348. DOI:
10.1080/13543784.2020.1738383.

AT, X, X GERE L I PR A ]]. h AR R 2R R
7, 2021, 54(3):267-271. DO1:10.3760/cma.j.cn113694-
20201020-00794.

Luo BY, Liu P, Liu XY. Vascular cognitive impairment[J].
Chin ] Neurol, 2021, 54(3):267-271. DOI:10.3760/cma.j.
cn113694-20201020-00794.

Kerwin DR, Gaussoin SA, Chlebowski RT, et al. Interaction
between body mass index and central adiposity and risk
of incident cognitive impairment and dementia: results
from the women's health initiative memory study[J]. ] Am
Geriatr Soc, 2011, 59(1):107-112. DOI: 10.1111/j. 1532-
5415.2010.03219.x.

TRAREL, BRUE, B ARIE, 5 4k X2 AR A BMI, R 55 B IA
R B B G J5 PR BIF 5 )], BRAR TR BR %, 2019, 46(8):
1434-1438.

Xu PR, Wei R, Yang LS, et al. Associations between body
mass index, waist circumference and mild cognitive
impairment in community-dwelling elderly[]]. Mod Prev
Med, 2019, 46(8):1434-1438.

JEL S, X R, OE, 4F L [ 80 % K LI @ i AR AR
B RHE )] AR TRAT 2 2%, 2023, 44(6):855-
861.D0I:10.3760/cma.j.cn112338-20230222-00096.
Zhou JH, Liu SX, Zhang Z, et al. Distribution characteristics
of body mass index among Chinese oldest-old aged
80 years and above[]]. Chin ] Epidemiol, 2023, 44(6):855-
861.D0I:10.3760/cma.j.cn112338-20230222-00096.
Jayedi A, Soltani S, Zargar MS, et al. Central fatness and
risk of all cause mortality: systematic review and dose-
response meta-analysis of 72 prospective cohort studies
[J]. BMJ, 2020, 370:m3324. DOI[:10.1136/bmj.m3324.
Sahakyan KR, Somers VK, Rodriguez-Escudero JP, et al.
Normal-weight central obesity:implications for total and
cardiovascular mortality[J]. Ann Intern Med, 2015,
163(11):827-835. D0I:10.7326/M14-2525.

AR, Bl ak [, BTN, 4F L 2018 4F 111 [E 1545 )y 18~65 &/
S BAE 5 2 OB DR 8005 1 SRR 92 []]. AR AT 5
Z% &, 2022, 43(10): 1596-1602. DOI: 10.3760/cma. j.
cn112338-20211115-00884.

Zhang ST, Zhang ]G, Jia XF, et al. Association between
obesity and the prevalence of type 2 diabetes mellitus
among Chinese adults aged 18-65 years in 15 provinces
in 2018[J]. Chin ] Epidemiol, 2022, 43(10): 1596-1602.
DOI1:10.3760/cma.j.cn112338-20211115-00884.

Khan S, Hegde V. Obesity and diabetes mediated chronic
inflammation: a potential biomarker in Alzheimer's
disease[]]. ] Pers Med, 2020, 10(2): 42. DOI: 10.3390/
jpm10020042.

Lim J, Kim ], Koo SH, et al. Comparison of triglyceride
glucose index, and related parameters to predict insulin
resistance in Korean adults:an analysis of the 2007-2010
Korean National Health and Nutrition Examination Survey
[J]]. PLoS One, 2019, 14(3): e0212963. DOI: 10.1371/
journal.pone.0212963.

Gui JF, Li YQ Liu HY, et al. Obesity- and lipid-related
indices as a predictor of obesity metabolic syndrome in a
national cohort study[J]. Front Public Health, 2023, 11:
1073824. D0I:10.3389/fpubh.2023.1073824.

SR, sk A R, AR, S5 B 2R R O bR AR
AB IR A5 967 b 28 ] S P U T Sk R[] Th AR s
% &, 2023, 15(5): 469-473. DOI: 10.3760/cma. j.
cn115791-20220830-00435.

Zhang S, Zhang YY, Bu TJ, et al. Research progress of brain
insulin resistance inducing diabetic cognitive impairment
and hippocampal plasticity[]]. Chin ] Diabetes, 2023, 15(5):
469-473.D01:10.3760/cma.j.cn115791-20220830-00435.
Huo RR, Zhai L, Liao Q, et al. Changes in the triglyceride
glucose-body mass index estimate the risk of stroke in
middle-aged and older Chinese adults: a nationwide
prospective cohort study[J]. Cardiovasc Diabetol, 2023,
22(1):254.D0I1:10.1186/s12933-023-01983-5.

Gong J, Harris K, Hackett M, et al. Sex differences in risk
factors for cognitive decline and dementia, including
death as a competing risk, in individuals with diabetes:
results from the ADVANCE trial[]]. Diabetes Obes Metab,
2021, 23(8):1775-1785.D0I1:10.1111/dom.14391.

Prince M, Bryce R, Albanese E, et al. The global prevalence
of dementia: A systematic review and metaanalysis[]].
Alzheimers Dement, 2013, 9(1):63-75.e2. DO1:10.1016/j.
jalz.2012.11.007.



