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The relationships between thyroid function parameters and simplified

insulin sensitivity indexes
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[ Abstract] Objective : To evaluate the relationships of thyroid hormone levels and thyroid hormone sensitivity with simplified insulin
sensitivity indexes in euthyroid individuals. Methods: The study enrolled 4 909 euthyroid individuals who underwent a health examination
at The First Hospital of China Medical University between January 2017 and December 2018. Thyroid feedback quantile-based index
(TFQI) and free triiodothyronine to free thyroxine ratio (FT3/FT4) were calculated to reflex thyroid hormone sensitivity. Simplified
insulin sensitivity indexes included triglyceride glucose index (TyG) , TyG—body mass index, TyG—waist circumference, triglyceride to
high—density lipoprotein—cholesterol ratio, visceral adiposity index and lipid accumulation product. Results : Multiple linear regression
analyses showed that FT3/FT4, FT3 and thyroid stimulating hormone (TSH) were positively associated with TyG (8=1.651,0.122 and
0.060, respectively ) ; FT4 was negatively associated with TyG (8=-0.026, all P=0.000). Logistic regression showed that, with 1 SD
increase in FT3/FT4, the odds ratio for high TyG, which was defined as the highest quartiles was 1.282,95% confidence interval was
from 1.193 to 1.379. The risk for high TyG increased with the increases of FT3 and TSH, and decreased with the increase of FT4. Other
simplified insulin sensitivity indexes showed similar relationships with the above thyroid parameters. These results were remained when
we grouped people according to gender, body mass index, and the levels of thyroid autoantibodies. TFQI was only associated with a part

of simplified insulin sensitivity indexes. Conclusion : Simplified insulin sensitivity indexes are associated with thyroid hormone sensi-

tivity and serum hormone levels. They provided an easy tool for
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evaluating the relationships between thyroid function and insulin
sensitivity.
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(thyroid feedback quantile—based index, TFQI) 55 ##
PRI R S i S5 A QB o A A TR
(B2, FR R IR MURE 5 10 5 3R UM ) S &R
AR -

AW FE 53 B FR A SC R 7K1 0 IR R 33
BB 5 17 2 IR 5 R U R B &R IR AR
FHUR IR DI RE 5 166 5 2R BURE rAH e | S3oK B 7R
TR A TR IR 5 3R U DA TR

1 W&MTTE

L1 ARt %

DA 20174F 1 H 2 2018 4F 12 F b [ B RL 2 B i 57
— PR BE RS P AR 1 A BE (n=7 896) . HEBRARUE : DAF %
INT 16 % (n=1) ; @ HUARBR D AEASIN | 1L Ji 25 2 114 (fasting
plasma glucose, FPG) A& B8 %4 (body mass index, BMI) T
(waist circumference, WC) \BEA: R S 25805 A 4 (n=1 190) ;
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HDL-C™; 4 JIE 5 W5 78 %% (visceral adiposity index, VAI) ( 5

wC TG 1.31
) X =2 x ——— VAI(L]
ré)(39.68+(1.88><BM1)) 103 HpL - ¢ VAT

=( wC )X TG 152
36.58 + (1.89 x BMI) 0.81 HDL-C
;%Z(lipid accumulation product, LAP) (HPE)=(WC-65) x TG,
LAP(ZH:)=(WC-58) x TG",
1.6 %tz

{8 I SPSS 26.0 G it HAF HEAT R 704 o LARIEL = brife
2 (x + $)BM (P, Pg) F /R SLAR s Bit (43 o) R4y
FA R, ARYE TFQLIY S E o4, 7 B D Ry 22 00 M el
Kruskal-Wallis H £ 5 Ho 388 1E 255047 5 AR 1IE 800 i 22748 5
P2 () 22 57t 5 40 S0 a4 ) 22 S o R O R e L3R . TSH
FAEER AT AR i, DL E SR B 5 i aE BLE B U RR
(Ln TSH) . Z B R4 HrivAh PR IR DI RE S 805 R 5
JiR 5 22 AU HE B A DM AR R S AR Y L BMILLWC IR
AEEMET IR A 167 2 JBR 1 3R AU 36 8003 S A7 04 O3 7
oy K DU 3 S B3 2H B i 0 SCNTZARRR T R o Logistic
(1S 43 B PEAS FROIR AR D BE S 805 151 2 IR 1 3R U 48 B0t
SR o B A B R (5 2) B B iR o (5
S CHUIR MR A B AR K (B /BE ) 43 41 2647 21 59 #T o
56 7K 2=0.05

T 08 BT # AR




BERERKFZR 2022 £55 47 5 11 # (Journal of Chongging Medical University 2022.Vol.47 No.11 )

— 1335 —

2.1 BRRAT AL IR AL
HE T X GARYE TEQUE HEAT 1O /(L K73 20 W, B
TFQII}E , TyG-WC  TG/HDL~C Fl LAP F&{ (P=0.038.,0.021 ,
0.035) ; TyG . TyG-BMI 1 VAT 175 i TFQT Fh 5 1 A% 14
POAEREAFRITHE L I, BAEA] AR R &7
ik FE LR RE B RN HDL-C M 4l [8) 22 R Y A it 8
N(%£1),
22 VIR IR A B B R AR A S A K
TR AH KRG, ZELMERIEH BN, FT3/FT4 5
TyG 2 IEA I (B=1.651,P=0.000) ,FT3 fil Ln TSH 5 TyG £ 1E
AHX:(B=0.122.0.060, ¥ P=0.000) . FT4 5 TyG & M5 (8=
-0.026,P=0.000), TFQI5 TyG BMIEMETILG T L. H

155 5 I I R AU 5 B IR R 2 RE S B A ek
TyG —#(%2).
23 WARM IR ARG W H M E ARSI 54
e

Logistic [ U 2047 o , FT3/FT4 43000 1 MR E2E , TyG
T 14 Lo AE H (odds ratio, OR) 2 1.282,95% A {5 X [H] ( confi-
dence interval, CI) 2 1.193~1.379, P=0.000, FT3 Fl TSH 3%
i, TyG F+ 5 19 OR {E 5351 47 1.157(95%C1=1.072~1.248, P=
0.000) . 1.114(95%CI=1.037~1.198, P=0.003) . FT4 &) 1
AFRUEZE , TyG T 1Y OR {E 2 0.845 (95%C1=0.787~0.908 ,
P=0.000) 34 HUAR R Dy B 2 4505 Ho A 187 2 192 5 28 AU
& b5 TE i B AR CHE R TyG AHAL . TFQI 5 TG/HDL-C 15
(OR=0.925,95%CI1=0.861~0.994, P=0.033) FIl VAI 7} & (OR=
0.913,95%C1=0.852~0.980, P=0.011)#H&(F£ 3) .

F1 RIBTFQIMSGIES AL BRIA T RE LIS [x £ 5;M (Py, Pg); 0, %]

EfEAN -1.00~-0.26 -0.25~0.00 0.01~0.25 0.26~1.00 FIHDAE  P{E
Tk 634(51.71) 524(42.64) 501(40.90) 512(41.66) 37.901 0.000
ARk 47.01 + 10.65 4572+ 10.72 4572 +10.74 4515+ 11.10 6.540 0.000
BMT/(kg-m™) 24.69 + 3.26 24.61 + 3.43 24.35 +3.35 24.45 £ 3.44 2,543 0.054
WC/em 82.03 + 10.44 81.12 £ 10.58 80.50 + 10.30 80.91 £ 10.63 4.637 0.003
SBP/mmHg 12451 +17.62 123.65 + 18.43 124.49 + 17.07 125.57 + 17.66 2435 0.063
DBP/mmHg 74.91 + 12.08 74.32 = 11.99 74.81 +11.87 75.89 = 11.93 3.699 0.011
FPG/(mmol -1.™") 5.13+0.51 5.10 £0.49 5.11+0.51 5.10 £0.49 1.122 0339
TG/(mmol - 17!) 1.27(0.83,1.90) 1.21(0.82,1.81) 1.18(0.79,1.79) 1.16(0.82,1.76) 6.599 0.086
TC/(mmol - 171 4.92+0.85 4.91+0.85 4.93 +0.89 5.01 = 0.88 3.143 0.024
HDL-C/(mmol - 17" 136 +0.37 136+ 0.36 139 +0.37 1.40 = 0.39 4266 0.005
LDL-C/(mmol - L") 3.09 +0.76 3.07£0.75 3.09 £ 0.80 3.14£0.79 2,073 0.102
FT3/(pmol - L") 4.30 £ 0.47 4.29 +0.46 4342047 4.40 £0.47 15.693  0.000
FT4/(pmol - L) 12.15+0.92 1292+ 1.29 13.59 = 1.37 14.44 +1.07 1142.167 0.000
TSH/(mIU-1") 1.14(0.87,1.43) 1.51(1.07,2.07) 1.81(1.32,2.57) 2.38(1.91,3.11) 1824.637 0.000
FT3/FT4 0.36 = 0.04 0.33 £0.04 0.32+0.04 0.31 +0.04 328.813  0.000
TyG 1.18 + 0.63 1.14 £ 0.64 1.13 £ 0.63 1.13+0.59 1.859 0.134
TyG-BMI 30.13 £ 17.79 29.11 = 18.05 28.49 + 17.66 28.49 +16.74 2.363  0.069
TyG-WC 100.20 + 58.97 96.16 + 59.72 94.33 + 58.28 94.27 +55.12 2.814 0.038
TG/HDL~-C 0.97(0.55,1.70) 0.91(0.53,1.58) 0.89(0.54,1.48) 0.86(0.53,1.43) 9.691 0.021
VAI 1.38(0.85,2.42) 1.38(0.83,2.35) 1.34(0.83,2.20) 1.31(0.83,2.18) 4.027 0.259
LAP 24.98(12.78,44.00) 23.04(11.77,43.16) 22.50(11.77,41.36) 22.24(11.73,42.63) 8.635 0.035
®2 SELMEEESTITERRBRIESH SRS ESEHRMEREXME
B TFQI FT3/FT4 FT3 FT4 Ln TSH
Bzt
B P B P B P B P B P

TyG -0.012 0.563 1.651 0.000 0.122 0.000 -0.026 0.000 0.060 0.000
TyG-BMI -0.414 0.418 41381 0.000 2.839 0.000 -0.671 0.000 1.451 0.000
TyG-WC -1.470 0.384 132.537 0.000 9.098 0.000 -2.267 0.000 4.827 0.000
TG/HDL-C -0.057 0.256 2.680 0.000 0.096 0.022 -0.069 0.000 0.131 0.000
VAL -0.087 0.222 4.047 0.000 0.162 0.007 -0.100 0.000 0.183 0.000
LAP 1.214 0.239 57.170 0.000 2.070 0.017 -1.431 0.000 2.748 0.000
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24 FERBABEFIFE TR SIS TyG 4948 %M A7 MR PE R 98 & L, FT3/FT4  FT3 Fl TSH 5 {4 5 ik
ZEANEPIHSHT o, FI3/FTA RT3 FETA S TG 13 R AR 4 AU TR ARG 5 FT4 5 ) 5) i 1) 38 UK
KATEAFIVE  BMLEHARAR B ST AR A h 3 2 PEFERT 2 A FEAS R A BETP Y e 3 3R 45
BT X . Ln TSH S TyG WAH &AL AE BMI<24 kg/m® Y TFQI B AT FA TG/HDL-C 1 VAL FH 25
AR G 2 L (R 4) o TR WAL HEAT logistic 7] B R 3655 BE P TROT R 2 Ty G T2 {547
Uﬂﬁ*ﬁﬁf%,mwmﬁﬁ TYG ﬂ%ﬁ@i%ﬁ%ﬁ?@,\f{ﬂfi 2
FRALISH 310G RIS LR ST E AR 1551l 5y 2 GO 5 A
o F3A e AR AT e ol FE R AR AR A B BB R . g AR, et |
R LEEE] TFQI S5 TyG T} 5 MR HE (22 5) H G Z 0T LR PEASAS [5) HOBR R 2D BB RS ARG
BEACHH I O P AL RS . REAEAF9E 236 T HOMA-IR
3 3 TEAL HOR BR DD BB IE W AR HOIR IR R SRS R
HUBPER CR ARG R KRG — . —WLE R
7E HUR MR Dy e 1EF B R B PR s v R gk EHAR AR D BB IEH 1 AR A B FT3 A TSH 5

*3 logistic MASHTITME FRIRIAE S S 5 %R SRR EIERA S HEXE

e TFQI FT3/FT4 FT3 FT4 TSH

7

: OR(95%CI) P OR(95%CI) P OR(95%CI) P OR(95%C1) P OR(95%CI) P
TyG 0.944(0.880~1.013) 0.112 1.282(1.193~1.379) 0.000 1.157(1.072~1.248) 0.000 0.845(0.787~0.908) 0.000 1.114(1.037~1.198) 0.003

) )

TyG-BMI 0.945(0.875~1.020) 0.144 1.298(1.200~1.403) 0.000 1.128(1.039~1.223) 0.004 0.819(0.758~0.884) 0.000 1.137(1.051~1.230) 0.001

TyG-WC 0.955(0.885~1.031)  0.241 1.290(1.193~1.395) 0.000 1.144(1.054~1.242) 0.001 0.837(0.775~0.905) 0.000 1.133(1.047~1.226) 0.002

TG/HDL-C  0.925(0.861~0.994) 0.033 1.291(1.200~1.389) 0.000 1.132(1.049~1.222) 0.001 0.817(0.760~0.879) 0.000 1.111(1.032~1.196) 0.005

VAI 0.913(0.852~0.980) 0.011 1.256(1.170~1.349) ( ) 0.000 1.092(1.018~1.172) 0.014
) ( ) ( ) (

0.000 1.089(1.011~1.174) 0.024 0.816(0.760~0.876
LAP 1.001(0.922~1.086) 0.989 1.281(1.178~1.393) 0.000 1.152(1.055~1.258) 0.002 0.846(0.779~0.919) 0.000 1.186(1.090~1.290) 0.000

R4 TRABPIEGRRBEDESHS TYGHMAXE

- TFQI FT3/FT4 FT3 FT4 Ln TSH
Bzt
B P B P B P B P B P
el
B (=2 171) -0.051 0.110 1.474 0.000 0.066 0.016 -0.036 0.000 0.064 0.012
2 (n=2738) -0.002 0.943 1.833 0.000 0.147 0.000 -0.025 0.000 0.054 0.003
R
75 (n=2261) -0.014 0.619 1.649 0.000 0.144 0.000 -0.018 0.013 0.031 0.119
JE:(n=2 648) -0.016 0.585 1.604 0.000 0.099 0.000 -0.031 0.000 0.081 0.000
CIRVNI SEEEEINEN
B (n=3 340) -0.029 0.251 1.691 0.000 0.108 0.000 -0.030 0.000 0.054 0.006
B (n=1569) 0.010 0.773 1.577 0.000 0.145 0.000 -0.021 0.022 0.066 0.006
®5 AEABDITEGEKBRIIESHS TYGASHIEXY
s TFQI FT3/FT4 FT3 FT4 TSH
OR(95%C1) P OR(95%CI) P OR(95%CI) P OR(95%C1) P OR(95%CI) P
HE

B 0.960(0.869~1.059) 0.413  1.216(1.100~1.345)  0.000 1.074(0.966~1.195) 0.188 0.849(0.768~0.938) 0.001 1.152(1.031~1.286) 0.013
7 0.912(0.827~1.006) 0.064  1.318(1.191~1.458) 0.000 1.194(1.076~1.326) 0.001 0.836(0.756~0.924) 0.000 1.063(0.974~1.161) 0.169
i L

m 0.896(0.808~0.995)  0.040  1.277(1.143~1.426) 0.000 1.236(1.104~1.383) 0.000 0.893(0.802~0.995) 0.041 0.998(0.901~1.105) 0.967
& 0.961(0.877~1.053)  0.392  1.261(1.151~1.381)  0.000 1.118(1.014~1.232) 0.025 0.842(0.768~0.922) 0.000 1.145(1.041~1.260) 0.005
LRI B S

FAtE  0.917(0.842~0.999) 0.046  1.268(1.160~1.386) 0.000 1.099(1.003~1.204) 0.044 0.831(0.762~0.906) 0.000 1.091(0.990~1.202) 0.078
PAtE  1.051(0.924~1.196) 0.447  1.281(1.131~1.451) 0.000 1.252(1.094~1.434) 0.001 0.882(0.777~1.002) 0.053 1.189(1.066~1.326) 0.002
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HOMA-IR & 1E A1 56, 1fif FT4 5 HOMA-IR £ i A
SR Gy — TR 5 A T e i R SO 2R )
FT3 5 HOMA-IR £ 1EAH ¢, KR & B FT4 #1 TSH 5
HOMA-TR (AR SEPEN — I B 17 3 4F A 9 1 BF 5% 245
RE LRSS 8", WA &I FT4 305 g
5% FHEHT KU P AR AR O , TSH ZKSF-30k 3 5 i 5 41K
PUIC K AHZ A AR MR AR FT3 K B T
FEXF G N A HEBR AR PR , DL RIS 7 A5 7
T Y 22 S Ah AN TR 5 b e B 2% A0 A I 2k AN
HOMA-IR & Xk 5 ZAPTr#k A 22 5% . It
Ab, EET I R 6 A 5 BT 5 2R A, AR
HOMA-IR J71Z WPAG AR JBE 5 2 SO i A7 — 2k
PRIXE .

1 2y 198 5 2 WUBMEFR BOR R 2 A g 5 2%, 2
AT AR SA SR A, TE B TT SRR 22 iy L IX Al
AIRAS . AFFE IR IS 1T S HE ER B 1 T LA S i
By R HUBNESL ik 5 22 R AR A O, 2021
A E A RGE T RUIR IR T RE IE R R
FT4 FITSH 5 TyG B9 AH CHE , I A 7E PEAR B AR AR
Ti6e 5 R 5 2 UM O R BT, TyG nl DIAE by = e
5 AU AR AR AR B R AE HUR AR )
fE 1E Y R 40 Afr FT4 i TSH 5 TyG /Y 6
PR a R S E M AR . AW IE &I FT3
5TyC RIEMK. TN ZA TR S FE st

SHO LR BRI RE 5 TyG 46 R HEATIIE , I3RS
T3S IR, XS IR S REEMESE  HOMA-IR
5 HUR IR B TSHKF (9 26 R AR, {H FT3
TSH 5 TyG S IFAH S, FT4 31 5 H 2 A S
T fife R R MR 2 e o) e B 2R UM B /R A ok 1IN
2 A 5 IR BRI TS H Y 67 35 0815 56 R AT
J& o AT X — L5 AT Be i LR IR R r k. i
Je, FUR AR 3 E 7T 0 sl s E 2T LA i g 1 2% AEUR%
Pk REAERFSEHGE , HUDR AR D BT T o] LA I
2 W 7 AR A U R B 2R U 3G 0 i 1
ZEJWE R S R JBR I 2R A, O IR R D RE T
BF AR W T A B, A A R -6 MR RSB a1
WAHE TIN5 A1 J) FBR &5 28 HCHOAH DG 5 HUIR i ) i DR et
. B UL £ 3 AR 01 g [ 2R (1% ) 46 4 4 RO R FH D
AR SR BN ARR Il R FE R AR D fig S
TE I PR PR B Dy fig S sl PR IR R KPR 2
2230 R 9 U sh st A TR B 53 A0 6 24 HIR iR
PR AT AZ T Fr 1 — 3 A - FE R Al %) 97 B st 42
FESM A, FUIR BRI 00 1 AL R 40 52 3 15 A g Ao
NS & R N TR AL LI L0 A NS B Y A 1R

DR MR I KT BFAS BE 4 T Sz e FFCR IR D BEIR S o
e L T HOR B0 = 0 TSH A EAE RO 255 45 48
J52 W AR 8 7 J ) R R R 3R ) SRR, T T 4
I RGPl R BRESAS . W98 & B S 25 A 4R b
0% PRI | e I | IR S A 2o Rl A % D)
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