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Abstract

Objective: To analyze the influencing factors between adult triglyceride glucose product (TyG) in-
dex and type 2 diabetes mellitus (T2DM) with overweight and obesity. Methods: In this study, 60
patients with T2DM with overweight and obesity were selected to form the disease group, and 30
healthy individuals were selected to form the healthy control group to collect basic information of
the two groups. The parameters were tested and the difference was compared by binary and multi-
factor Logistic regression ROC curve. Results: TyG index, triglyceride level (TG), fasting blood glu-
cose value (FPG), body mass index (BMI), glycosylated hemoglobin (HbA1c) in the healthy group
and the diseased group. There were significant differences in red blood cell count (RBC) and fasting
C-peptide concentration (FCP), and the increase of TyG BMI and HbA1c were accompanied by the
decrease of RBC. The area under ROC curve (AUC) of T2DM with overweight and obesity was 0.841.
Conclusion: TyG index plays an important role in the diagnosis and prediction of T2DM patients
with overweight and obesity.
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B AL S U KA A A R E ST, RSB RAES IR K, CefESE
JREE R AE A BRE B N T V2 IRAT (L] H AT, A AF S B o R R AR 2R 1) SR 2 T2DM N 1 2 48 #0
KM FEEFER 2 —. T2DM SEHEICE. =2, MEMFEE SR REVIMEIE, H4at 5 90%Ll -1
BEIRE[2]. $E0FFT, 2021 4EAEREHISHEIRE M A CSWIY 2 5.37 14. WIT{E 2030 FH K% 6.43
1., B TR FWIE 2045 F£4k 4 T+ 2 7.83 14, 3 2030 4=, tHF AN DB 10 12 N) % B H i 14%
ALt ) 20% 8 AR RERE, A A IEREAE L7y 18%. 11 AR (BMI > 35 kg/m?) ol 6% 111 JEE Il it
(BMI1 =40 kg/m?)h 2% [3]. TyG F8EUAEL 1 %8 &7 b AU H vl = Fe i A8, nT DUARN T i 8 35 AR 4R
WPRAS[4]. SR, A A B R AR 5 2R EL A LT 2 ABE R (T2DM) A 88 5 A b A 2 LA 2 i 11
WFFARIREL D

2. MRMREMRFEZE
2.1. WREMR

AWFFUEE 22 45 12 H % 2348 A, Htish fUNASKER B 256 — MR R B, iz Bt v o iR
AL 60 4] T2DM &AL RE B EE B . IAFRHE: 1) 2 T2DM i2Wi[5]; 2) 2 F AR AT
[6]; 3) W&, thah, 1EAXNTREEI 30 AR vt R . HFbrdniE: 1) B T1IDM. GDM.
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2.2. PR

221 —RRERUER
i 2 1007 ERBUE LB S AR AN R ) — BTN RAEE R e B, fRE).

2.2.2. SLIEIEFREN

12 /N2 G, TS 53 (RO 4 R (e B L) B 2 EFHFR ki, Ao 2Bt Fabr . 208 C Bk
“F(FCP). IML% FLFEHR.
2.2.3. TR EElR

BMI A 5 5 B 5 (17 77 AHFR (kg/m?)s TyG 480 In [H it = FEI E (TG) 5 25 I ILKE B (FPG) 1 e A1
BLL 2] [7] (TG FPG #4734 mo/dl).

2.3. HRMRSH

WIE RS EA T2DM A E LKA T2DM & I8 F AL S 20 8 w4, #HJc T2DM &7
R L IR ) SR 23 o f 4L

2.4. BURGT O

Il REHE (1 38E— 25 43 M SPSS 25.0 Guil-# o TR LA n S 73 L (Q) TE SRR I, AT 52
Rri6 LB RN AL A 22 7 s ISR B RBE AT IR AR S . Hh R & IES BRI t
BRI N x+s); AFIEHIRA Mann-Whitney U Kr5a[S£ 39 M (P25, P75)]: Jaik#eA Giit s LHIFE R
L ICZ IR Logistic BIHBIR T, 2xH152i8F TARRHMIE(ROC) L, H5HHIZ R infR(AUC). LA P
<0.05 N Gt o

3. &R
3.1. ERMNH

AW B N NEE 90 9 (& B 4 S e A . U 4L 60 451, BRI 37 (15 33.33%), Loik 23
(k5 66.67%); fHEFEEZHA 30 41, F% 20 Fi(15 61.67%), it 10 (15 38.33%).

PERIR A 2RI HEAT 40 M7 Age: ERS(years). TyG 830 Hih =Ee &b %, BMI: (A= 55 (kg/
). HbAlc: HHLIMLTE (%) Hb: ML A (g/L). RBC: ZL4HMH#(*10'%/L). MCV: L4011k
). MCH: ZL40f-FI ML 8 A4 & (pg). WBC: FZHMIiH50(*10%L). PLT: IM/MRiTH40(*109/L)-.
MPV: ML/ ARFR(FI) HCT : ZL4H AR FUR A ¢ A58 5 TG: H i =R (mmol/L) FPG: 75 i i B% (mmol/L)
FCP: Zfi C Jik(mmol/L)XK:H Mann-Whitney U 5 .

SR 1): WA SEREEEEZRPE >0.05). M TG, TyG 5%, FPG. BMI. HbAlc.
FCP. RBC %4i#5 I, MG R EREZR(P M <0.05). 74k, WHREZE RIS 2E LT
Fri&EFE PLT. HCT. MCV. Hb. MCH. MPV. WBC (P & > 0.05).

3.2. ZLZHAZE Logistics BV
I T2DM A - AL PRIRAL IR 2 R U2 [ & Logistics [ V943 TR T. & T2DM & 3F
R A T AR & TE T2DM &3 EALRERE N 0. A T2DM & I HEERIRE N 1), R

¥ LR B RN ROE BE Z R I8, G4 TyG 8% BMI. FCP. HbAlc. RBC % 5 Hifghr—
HHINZ H K Logistic FIABAH, S50 (W% 2)E7R: BMI. HbAlc. TyG fE%(Hm, & T2DM &I
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HAE RIS PR 2K (IEARSS); RBC 2 B UM SR IAAL R 3R .

Table 1. Comparison of general data and clinical and calculated indicators between the two groups

= 1 RE—RERRIGKR R E iSRRI EL IR

E11(N =90) 0 #H(N =30) 1 #4(N = 60) 2oz P
P53 0.215 0.643
% 57 (63.333%) 20 (66.67%) 37 (61.67%)
'8 33 (36.67%) 10 (33.33%) 23 (38.33%)
Age 43.11 +13.61 40.43 £ 13.57 44.45 + 13.55 -1.325 0.188
BMI 26.17 +£4.08 24,19 £3.55 27.16 £3.98 —3.444 0.001
HbAlc 8.14 +2.62 6.18 + 1.63 9.13+247 -5.935 <0.001
FPG 7.50 [5.80; 10.97] 5.85 [5.10; 7.07] 9.80 [6.27; 11.67] -4.148  <0.001
FCP 1.65 [1.26; 2.48] 1.48 [1.25; 1.67] 2.11 [1.30; 3.01] -2.726 0.006
Hb 151.09 £19.11 149.03 £ 11.18 152.12 + 22.05 -0.72 0.474
RBC 5.07 £ 0.57 5.26 £ 0.42 497 £0.61 2.355 0.021
WBC 7.09 £ 2.69 6.54 +1.54 7.36 + 3.09 —1.365 0.176
PLT 229.77 £ 69.65 213.50 +43.11 237.90 £ 78.75 —1.58 0.118
HCT 0.44 £0.04 0.44 £0.02 0.43 £0.05 0.85 0.398
MCV 87.27+£4.24 87.51+£2.76 87.15+4.83 0.371 0.712
MCH 30.25+2.43 30.40£1.79 30.17+2.71 0.409 0.684
MPV 10.41 +1.00 10.17 £0.78 10.53 £ 1.08 —1.647 0.103
TG 1.50 [1.25; 3.04] 1.28 [1.10; 1.43] 2.12 [1.35; 4.02] -4.657  <0.001
TyG 7.86 £1.02 7.12+0.42 8.23+1.03 —5.623 <0.001
ba eI TIPS R DA '
Table 2. Multivariate logistic regression analysis of the risk factors of overweight and obesity associated with T2DM
%= 2. ZFAZEZEHEEYISHT T2DM &HBERMNEREE
B SE Wald P OR 95% ClI
BMI 0.227 0.101 5.046 0.025 1.254 1.029 1.529
HbAlc 0.608 0.197 9.562 0.002 1.838 1.250 2.702
FCP 0.684 0.391 3.056 0.080 1.982 0.920 4.266
RBC -1.701 0.729 5.446 0.020 0.182 0.044 0.761
TyG 1.552 0.757 4.207 0.040 4.723 1.071 20.820
i —13.572 7.029 3.728 0.053 0.001

W GimsiE & AL E B, B MRS SE: I RBARHER; OR: fLtl; Cl: BEAFX[H.

3.3. TyG #58¥%F T2DM & FH B E LR 2R XA TN &

NT T TyG faEUE T4 T2DM A 8 5 ARt 2o AU A TN, 4 ROC ik, 255K
1): ROCAYC [F){E}y 0.841, #MIME N 7.42 i, BUKEE =78.30%, H¢5F/E =83.30%, PHMETMNI{E 65.80%-
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Figure 1. ROC curve of TyG index prediction and diagnosis of T2DM with overweight and obesity
B 1. TyG 58N &2 T2DM & H 8= AL ROC BiZk

4. W1ig

HHT, T2DM & AR LR s %6 R IG KA BARHLEI 2 AR 44, 1X 45 B 7 SR U1 E 1O AN
LUt A TyG 1REUE NI R AT TH8hR, FER S RARDT. B T REAN O ML AE 40 105 55 50 453475 7 T
4y B EL[8]. [FI, H =8 - AT R MBE K AR R G AIE 5 T HEAE 1) 4 PR PR T F B DA 9 [9] o

AR ER S R, W4l BMI. HbAlc. FPG. FCP. RBC. TG. TyG fe¥t&igtrttbi,
ARG EEER(P<0.05), #/5 BMI. FPG. FCP. RBC. HbAlc. TG. TyG f5#5 T2DM &
BB —E R, ZRREEBAHTER, TyG 158, BMI. HbAlc $fEsm, RBC HUE (k2
H I T2DM & I8 AL RSS2 R & (P < 0.05). ROC HiZk: TyG feiift il ¥ 8h T2DM 4 )i
HE R TR ANZS Wr o B RO S ) MR PR G0 5 2 TR AL R PR BB A O, IX LR AR B3 i 15 R AR
P MFEAKT. C BRIREE . RS =& & LR 20 B (E 25 [10]. TyG $8EUATVE NI 5 R AU VP4 45
b, JEISH TG 1 FPG M A AL bR AR 45 & (1 77 R S I & 16k 5 32 A BURRME[11] [12]. RS 3R
U 2 BB [13] NEJE[14]. O MBI [15] 55 22 i i) S fa I R 3R

Zx Pk, T2DM & EALME SAERY. MimaiEa. SR, 8 C K. 4uMit4.
il =8 Hh =B A PR AU — B R, Hh TyG %02 T2DM A - 25 IR L2 975 1) 00 J2 12 Wi
LA

AT AT GNP RE AT BB T bn AR AR B I USCER . £E 4 1 o i B2 AN B A IR BT
Tebrdt AT Z R e T, % 2 BT ERIZ R Logistic BT, B TyG $8%4h, RIRHEAN 7% 1
A R FEPR: BMIL HbAlc. FCP. RBC AR ZE, % 1 RTS8 LR FR AN Bl 45
RUBEAT o0 #r, WA RER: EHERRHFFZREM)E, TyG FREUKINE L AL fE ke % .

AW 5T 2 K ZZ )39 BMIL HbAlc, TyG $8%0lkE, RBC {2 T2DM & I 5 AL 1) s 7 52
ME =, ARCBERT TyG 8500 T2DM & EALRERISm, 336 2 ZRFK Logistic [FIHRI4E5 R,
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2 R 22 MR G S B S o RIS, o T ASCREAS B SR IO B AR AR, e R N MM IR AT B
WCARTS WE FE AR AR A7 AE — R PR, 0 T2 FAMAR SC T T AR b, T DAAE s SRR T gk — b
WY AR R REALPNHARAER AT RN BIIRR
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