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Abstract

Objective: To explore the correlation between the homeostasis model assessment index of insulin
resistance and diabetic depression. Methods: A prospective study was conducted on patients with
type 2 diabetes who were followed up at the outpatient clinic and inpatient wards of the Depart-
ment of Endocrinology, The Second Affiliated Hospital of Anhui Medical University, from May 1,
2024, to April 30, 2025. Demographic, clinical, and laboratory data were collected. The subjects
were divided into a depression group and a non-depression group based on their PHQ-9 scores.
The clinical characteristics of the two groups were compared. A multivariate logistic regression
model was used to analyze the relationship between the insulin resistance index and diabetic de-
pression, and a fully adjusted model including conventional risk factors was constructed. Mean-
while, stratified analyses were performed in subgroups such as age, gender, disease duration, and
BMI. Restricted cubic spline (RCS) curves were used to evaluate the non-linear relationship be-
tween HOMAZ2IR (insulin resistance index) and depression, and receiver operating characteristic
(ROC) curves were used to analyze the predictive value of HOMA-IR for patients with type 2 dia-
betic depression. Results: A total of 465 patients with type 2 diabetes were included in this study,
with an age of (55.24 % 13.23) years, including 292 males (62.8%). There were 218 cases in the
depression group (46.9%) and 247 cases in the non-depression group (53.1%). The level of
HOMAZ2IR in the depression group was higher than that in the non-depression group [1.92 (1.51,
2.49) vs.1.80 (1.29, 2.11), p < 0.001]. An increase in HOMA2IR (OR = 1.75, 95% CI: 1.32~2.32) was
arisk factor for diabetic depression. After grouping by quartiles, the depression score in the high-
est quartile group was 2.66 times that of the lowest quartile group (OR = 2.66,95% CI: 1.57~4.51).
After including HOMAZ2IR in the fully adjusted model, the relationship between HOMAZ2IR and di-
abetic depression was further strengthened (OR = 1.87, 95% CI: 1.39~2.53, p < 0.001). Subgroup
analysis showed that the predictive value of HOMAZ2IR was more significant in patients aged < 60
years (p < 0.01) and those with hypertension (p < 0.01). ROC curve analysis showed that HOMA-
IR had predictive value for diabetic depression, with the optimal cut-off value being 2.465. Con-
clusion: HOMAZ2IR is an independent risk factor for depression in patients with T2DM, and
HOMAZ2IR has predictive value for diabetic depression. That is, when HOMA2IR reaches 2.465,
vigilance should be paid to patients with diabetes complicated by depression.
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FEX R TR 578 (LN, HEIRZ) 25%; | 2045 EH 2 7AF] 7.00 12N, HIEEIL 51% [1]. 2 AL pE
JR % (Type 2 Diabetes Mellitus, T2DM)X}H g iR 1) fa A R 2 MR IR REL, BERSHEREZ KGR
i I 1 s R A IR, e DAFTVAS 5 75 D A2 PR R A o TR i) R KT Sy R 9 400 23 205 v B R 32 381 2 R
T ORIE

iR % 2 ARG U 78 SCOAMIAANT 58 5 22 2 BRI A BBURR A A, 3 B0 B 22 T2 R A IR (R AR 2 3
Ri[2]o Hoad T2DM FIRZ I FERHE, 48 B RN 8 3 W BURAE 1%, S BT &3] (R AT
Z 5HARRE R, SRR ™, S AP UAR B [4] . AR T 3R BA I S AP E R X DA
W, FRE S BEHLERBEAHAT AR 5] -

IR AW & A vFE v ik 5y 2 e vdeadd T, i B 5 S HR BT I AR S 2R VP-4 45 £ (Homeostasis Model
Assessment-Insulin Resistance, HOMA-IR)Z {F{f IR FIRI S B AC T E[6][7]. BB AR, BEHR
iS5 T2DM B AR K A AR Z A7 AE R S PR ORI, WL B FE I 15 =45 5 R A (R XA AR D)
2N AT IABERS (R Fe i - 34 - B R Th A% B s R B B A 2% T Ag) 1B Ik SORE . LRI, fAE
VIRE - W - IR RN . BRI DR TS A 2T TR IR T /KSR, DA S S A ol P 2, X IR AH DR 2 1T RE A
AN Gy BAVARRE IR BN A 15 2605 [8]. (HEISE HOMA-IR X —IIG R E AN S, B4 MAA R
GUPEIITTTCIEYE . FET Uk, AR W M ERE: 75 T2DM B AT, 4 HOMA-IR P4 #3 H 1 &
RGO R, e A 40ARRE (1) XU A S o DRI, AT 703 o O T 9F 7 0 Ao s A 5
HOMA-IR /K P55 %, LLABHI HOMA-IR 7E Tl T2DM HIARIE H (412

2. ZREHE
2.1, lpRFER

AN 2024 4F5 H 1 HZE 2025 4F 4 H 30 HIE L RIBERIC S5 @ BB I 4 W BHMERE K 1 112 BE 15 1
T2DM B35 495 . #2208 PHQ-9 MIPE i T /4, 194 >5 43 XONHARAE., <5 4 € XONAEHIARA..

2.2. mBlLEFIRE

GINKRAE: 1) FFA A TAHL T2DM FI2 Bibs#E(WHO, 1999 4F) [9]; 2) BIES 5AM A IF%5E
I E A 3) CHAMSW N T2DM H 4T 2 B a7 (B4 LR MRS 25 B B R): 4) B4EEmT, v
Be A I ARTRTT o

Hebpbrt: 1) 1 BOBERPIE s 2) S EF BN AE; 3) A EAHS IR #hgw i 5 Gt
WI%SE): 4) BRAE O HPUIAL. PUERRIRIT 44, SEmaiiAR . AR i F A AR 2 4540 10 5
5) ZAUE R LI 2.

2.3. WIS HE

1) MUBEFEFR: AMBESOR I 2 i M0E (FPG). %)% 2 h MLF#(2 h PG). HbAlc; 2) k#&iRhs: VEIT Rl
JEIE 2 HEFERES S5, HE BMI, FHCHMER R ERERE: 3) MARFE R 1697 115
WFEAS 4 ml, (4 B S AR TCRN TG, MAHFERL(TC)/K ;s 4) B g 4iushfetats: BITTE
EUMAAEA 4 ml, K28 C KK, A HOMA Calculator 15 fif & 2= KT iR %4

2.4. NHREERITAL

KB A B R AS (PHQ-9) Pl A E IR S Bl . 2Ry 9 TNE A& LA, KM 0 2 3 147>
i, Ho0FoR “MA”, 18R “JLR” , 2K “REARE” , 3%R “JLFRR" . BN
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0 % 27 43, 190 RMAERER ™ E . Autyed, 2 5F LB A O i o] i 751 56 i fe 5
1] 45-9 (PHQ-9) R VS, LAV HIAR/KF . PHQ-9 [MIG SHA W E Jv: 2 EEHMAL R 5 4, AR 10
gy, EFEHIALA 15 4y, HFEHIALA 20 47 . ARBFFE PHQ-9 1943 >5 43 0€ XONHIARIE, AR A1
&SN 88% [10].

25 IRTEVHE

2.5.1. NOGiHE4FE

1) FR(ESAR R B B); 2) MBI RLE: B =1, & =2); 3) (RERIBMI, ELLE;
AN BMI= R (kg)/ & 2(m?); 4) BRSO R E: ABME =0, S =1 M4aT7H
58 SUNIE 1A H 2D 1 7R): 5) MIEPIRAS (A8 & AR =0, HuT0N =1; MEiikile
SCNIE 1A H A &R 1K)

2.5.2. BEPRTRIEKHFE

BEAG 2L 5 1 (HDALC) B BRIBIRRE W s Jo e e i 3 < W PROVE B A 2 A s R Jao J) I
A R B AS(DR) 2540 B L (A SGLT-2 #iil5). AEFH GLP-1 254, MRt &AL Al
AR Z59) -

253. REHAEEXER
I%%P“j‘\ H‘E*E%/PJ\E\ %JE-E\ ﬁ’t‘ﬁ(CHD)o

2.6. Gt

AT A BRS04 18 B R.4.3.0. Zstats v1.0 (https://www.zstats.net/) 58 %, KKK AR E N o =
0.05, PAp<0.05 NEFAFGI¥E L. RS SAEIESOAE, LR E 096 50)[M (Q,
Qa)lFrrn, WHELECKHA Mann-Whitney U 358 THECTOR ABIEL(H 20 EE) [n (%)]3~, A ELECR A
Pearson y? £ 56 . | 2748 5 18 48 5] U5 73 b7 i B AP R B (HOMAZIR) 558 PRI HIAIIE (I AH DG, R 5
95%E {5 X [A(CI) R ELE L (OR) o RFEAERS . PRSI SR EARE(BMI). FEfk 205 K IGARHZ
RO ATEAT NMRIR (B WARES . DT ), PR B AT I RO S (045 e Lo 52+ B S L vy afiL
JE73 ) SR AR R T R WA 43 2 40T, BAERFUAN R0 N HOMAZIR 5558 R & FEAIAAE 2 [/ A SSME
MPELE 22 5% o 18 F 70 BEER MR RN TR RLEATIR 78 s S AUSR LUAS B8 (p = 0.03L) 381, s RN 53 i (e N
2.29. FifiJ5 43 A5 HOMA2IR < 2.29 5 HOMAZIR > 2.29 /™ X 8] 134w Fe #x (B OR {H & 95% & 15 X
6]y, 3L 1T B AN [F] HOMARIR 7T X[ P 755 3 5 BB 5 F 2 Jo 12k o

3. &R
3.1. MR REVEAREHE

WHE(PHQ-9)E R M P4, BHFUN Ry I IR FHE N2 1 . Horb 53 292 151(62.8%), Zcit 173
#11(37.2%), HBFH TR H(55.24 + 13.23)% (%L 57.00 %, PY4rfr¥la]fE 46.00~65.00 %), VY
HOMAZIR 7y 1.86 + 0.68 (17 1.83, DU/rfi%i[alfh 1.43~2.24). {EFTAH E#H, 218 A(46.9%)4: 12
N T2DM #IRAE . FIHRZH(PHQ-9 > 5 43) b4k M 41 2 1 (HbALc).  MALEF(Scr). JRZEZ(BUN). £I40
I3 AT B FEFRUE2ZE(RDW-SD). JR1E & A (UACR). HOMA2IR /K2 2 5 T AR AR 4L (PHQ-9 < 5 43),
ZERBA G (¥ p < 0.05); HARLELRE R A R MR AR . BB R B . R I AR R R T
AR (35 p < 0.05).
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Table 1. Baseline characteristics of the study subjects

F 1 AR RELIHE

N

S NH(n = 465)

JEHNERL(n = 247)

HIERLH (n = 218)

Statistic p

F#(Y), M (Q1, Q)
TR(EE), M (Qu, Qa)
Wi, M (Q1, Qa)
BMI, M (Q1, Qq)
PEALIMZLEE E, M (Qu, Qs)
SMHFEEE, M (Q1, Qs)
il =ME, M (Q Qs)
% FENREM, M (Q1, Qs
/g AEH, M(Q1 Q)
BB HEE, M(Qu Qs)
HLEE, M (Q1, Qs)
JREE, M (Q1, Qa)
PRERE, M (Q1, Q3)
FAEEL M (Q1, Qa)
HPERIA T4, M (Q1, Qa)

57.00 (46.00, 65.00)
4.00 (0.08, 10.00)

4.70 (3.88, 5.37)
1.46 (1.08, 2.23)
2.93 (2.24, 3.48)
1.27 (1.11, 1.44)
0.82 (0.62, 0.98)

61.00 (50.00, 73.00)

6.11 (4.94, 7.55)
6.12 (5.19, 7.31)
3.42 (2.74, 4.25)

56.00 (45.00, 63.00)
4.00 (0.45, 10.00)

25.73 (23.52, 27.63)

8.12 (6.79, 9.40)
4.64 (3.90, 5.43)
1.47 (1.10, 2.24)
2.91 (2.24, 3.54)
1.27 (1.10, 1.44)
0.80 (0.61, 0.99)

58.00 (48.00, 71.00)

5.87 (4.79, 7.20)
6.11 (5.09, 7.37)
3.28 (2.72, 4.08)

450 (0.00, 10.00)

25.31 (22.16, 27.72)

8.70 (7.12, 10.80)
4.74 (3.85, 5.29)
1.40 (1.06, 2.21)
2.96 (2.24, 3.41)
1.28 (1.13, 1.43)
0.83 (0.62, 0.98)

64.00 (52.00, 76.00)
316.50 (259.00, 378.50)306.00 (254.00, 375.50)324.00 (269.00, 380.00)Z = ~1.13 0.259

6.40 (5.31, 7.74)
6.12 (5.34, 7.22)
3.50 (2.78, 4.43)

58.00 (47.25, 67.00) Z=-1.62 0.105

Z=-0.03 0.972

134.00 (120.00, 144.00)131.00 (118.00, 143.00)136.00 (122.00, 145.00)Z = —2.28 0.023
25.54 (22.99, 27.68)
8.40 (6.90, 10.20)

Z=-1.84 0.066
Z =-3.34<0.001
Z=-0.00 0.999
Z=-0.58 0.565
Z=-0.62 0.538
Z=-0.30 0.763
Z=-0.19 0.849
Z=-2.79 0.005

Z=-2.97 0.003
Z=-0.330.741
Z=-1.88 0.060

M AT TS cv, M (Q1, Qa)
YN A TERE sd, M (Q1, Qa)
K AIC, M (Q1, Q3)
RYEAES, M(Q1, Q)

12.60 (12.20, 13.20)
41.50 (39.60, 43.70)
22.18 (13.49, 47.88)
13.90 (10.60, 38.70)

12,50 (12.10, 13.10)
41.30 (39.50, 43.10)
21.48 (13.25, 39.80)
12.80 (10.60, 30.15)

12.70 (12.20, 13.20) Z=—-1.70 0.089
41.90 (39.85, 44.15) Z=-2.29 0.022
24.03 (13.84, 72.67) Z=-1.63 0.104
15.31 (10.60, 55.53) Z=-2.16 0.031

HOMAIR, M (Q1, Qs) 1.83 (1.43, 2.24) 1.80 (1.29, 2.11) 1.92 (1.51,2.49)  Z=-3.45<0.001
51, n (%) =128 0.257
5 292 (62.80) 161 (65.18) 131 (60.09)
i 173 (37.20) 86 (34.82) 87 (39.91)
2515 £ =2.88 0.411
H Az 142 (30.54) 76 (30.77) 66 (30.28)
SGLT2 4l 7£H 148 (31.83) 74 (29.96) 74 (33.94)
GLP1 4 47 (10.11) 22 (8.91) 25 (11.47)
SGLT2 #ifil7Bk& GLP1 25254 128 (27.53) 75 (30.36) 53 (24.31)
i, n (%) x2=0.78 0.379
ANl 354 (76.13) 184 (74.49) 170 (77.98)
Eiiiv 111 (23.87) 63 (25.51) 48 (22.02)
WEF, N (%) 22 =299 0.084
AN 323 (69.46) 163 (65.99) 160 (73.39)
TRiH 142 (30.54) 84 (34.01) 58 (26.61)
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B PRI B L%, n (%) ¥2 = 13.68<0.001
& 118 (25.38) 80 (32.39) 38 (17.43)
& 347 (74.62) 167 (67.61) 180 (82.57)
BE IR B B A 29548, n (%) £ =032 0571
& 175 (37.63) 90 (36.44) 85 (38.99)
= 290 (62.37) 157 (63.56) 133 (61.01)
BEPRIE A EMERA, n (%) 2 =0.36 0.550
& 420 (90.32) 225 (91.09) 195 (89.45)
= 45 (9.68) 22 (8.91) 23 (10.55)
HEIRIFEALESRAE, n (%) ¥ =0.34 0.557
& 366 (78.71) 197 (79.76) 169 (77.52)
= 99 (21.29) 50 (20.24) 49 (22.48)
B, n (%) %2=18.06 0.005
& 360 (77.42) 204 (82.59) 156 (71.56)
= 105 (22.58) 43 (17.41) 62 (28.44)
FILE, n (%) 22 =4.74 0.030
& 251 (53.98) 145 (58.70) 106 (48.62)
= 214 (46.02) 102 (41.30) 112 (51.38)
FLAg, n (%) 22=0.80 0.371
& 265 (56.99) 136 (55.06) 129 (59.17)
= 200 (43.01) 111 (44.94) 89 (40.83)
REWIFE, n (%) 22=245 0.117
& 238 (51.18) 118 (47.77) 120 (55.05)
= 227 (48.82) 129 (52.23) 98 (44.95)
JFTHEEA A, n (%) »2=0.16 0.687
& 435 (93.55) 230 (93.12) 205 (94.04)
= 30 (6.45) 17 (6.88) 13 (5.96)
FRIR, n (%) 22=0.14 0.705
& 431 (92.69) 230 (93.12) 201 (92.20)
b 34 (7.31) 17 (6.88) 17 (7.80)
L, N (%) #2=0.19 0.663
& 421 (90.54) 225 (91.09) 196 (89.91)
= 44 (9.46) 22 (8.91) 22 (10.09)
HRBAL, n (%) %2 =0.84 0.360
& 432 (92.90) 232 (93.93) 200 (91.74)
= 33(7.10) 15 (6.07) 18 (8.26)
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MEAEAEA N5, n (%) £ =3.20 0.074
& 410 (88.17) 224 (90.69) 186 (85.32)
& 55 (11.83) 23 (9.31) 32 (14.68)
FURIRES T, n (%) =131 0.252
= 405 (87.10) 211 (85.43) 194 (88.99)
& 60 (12.90) 36 (14.57) 24 (11.01)
fEHEE %, n (%) %2 =0.55 0.459
= 427 (91.83) 229 (92.71) 198 (90.83)
P 38 (8.17) 18 (7.29) 20 (9.17)

E: HOMA-IR: S ZRIRPUIEL: Z: 2 - BHE R, 2 EHBR%: M: A%, Qu: H—Mahik, Qs H£=
Vysrfi¥i. p<0.05 ZRA5H%E L.

3.2. RBFEMINIBYS T2DM BEAIRIXF

2 Z N & logistic B A 45 R BoR, AN &KL EHTRIESS, HOMA2IR 5 T2DM &2 140
it (DL PHQ-9 &RV > 5 /3 NS Wibnih) 2 [RISSAFETE B35 (W IEAH DG ORHE, BARGuH45R T 3k 2. 1) &
KIEBLA (Model 1): 4 HOMA2IR &E3 0 1 AN AL, S SRR (1 & 4 %: - FF 75% (OR = 1.75,
95% E(F X [A]: 1.32~2.32, p<0.001); 2) F:AlRZIERZA (Model 2, B AR IEREARFEME . Fi. T2DM
BRI AE. BMI. PEILIN AT R (HbALS)): HOMAZIR &7t 1 AL, FIARIE & A2 KU1 5 75% (OR =
1.75, 95%&E(FX[A]: 1.30~2.35, p<0.001); 3) LK R IFERA (Model 3, 7£ Model 2 J:fili |- %5254 {8
FAS O WM. AR IERE M B ShAETEAR): HOMAZIR & THR 1 ANBAL, AR A& 25 XU T 84%
(OR =1.84, 95% ClI: 1.33~2.55, p < 0.001). Model 3 7E Model 2 [ F&ah bt —5 % T 259 IS ol W)
TR R B s B B TR Sy R TR S RECa e S R A AT AN N s AT 24 A
3, 4R o8 HOMAZIR 5 2 BUWE PR AIARAE ) 5¢ R 3 — 2D 19 51 (OR = 1.87, 95% CI: 1.39~2.53, p < 0.001) .
UEAh, 24 HOMA2IR 1E N AR (WU r B0, ZaRA B it %5 L 2725 logistic [A13 547 .
s AEA VR RY (Model 1), HOMA2IR Q4 54017 &2 3 1E A 5(OR = 2.66, 95% ClI: 1.57~4.51, p < 0.001);
Q2 [ OR 2}y 1.58 (95% CI: 0.94~2.68, p = 0.087), #irGuit2=mENE. M. 8. 2. BMI K&pE
b L2125 5 (Model 2), Qg S35 1458 (OR = 1.73, 95% ClI: 1.01~2.98, p = 0.047), Qg fJ<BE) 2 #(OR =
2.57,95% Cl: 1.48~4.46, p < 0.001). #F— B, Tl FHAEHEME . B, &Lk, &
I~ MRIAEAE 5E) K B DhReFRAR(ULET . JRZE R JRIME H & H) )5 (Model 3), Q, (OR=2.07,95% CI: 1.13~3.77,
p=0.018)F1 Qs (OR =2.78,95% ClI: 1.49~5.16, p = 0.001) [¥] LI I LR+ . 3%, H AL & BTk - HOMA2IR
Qs fEZ BRI T LG5 . FIRGE KW, HOMA2IR 5 2 Uk PRI MARE 2 7] 7776 5535 i 1E A 56 56
R, HX—RBAE R 2 PR A R R 5 R AR B A7 1E

3.3. RS

W TR AR 3 Fin. fERZHIE T4 H, HOMA2IR /KF5 T2DM HAAE A G PE T i 3%
ZE5, AHEIMLE AW WA EZE R, LR S A, 9 5 3T S AR (1Y) S o B L AL 68 35 42
F+(OR =2.65, 95% ClI: 1.67~4.21, p < 0.001), TMfEIEmM s B FAY, “FH RPORRIH B3& 1 inE s
(OR =1.47,95% ClI: 0.95~2.28, p = 0.083); & Z e B r: fEFER <60 % MWL NBEH, &
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B FZARB TSR ) S B B A 2 %% (OR = 2.65, 95% Cl: 1.68~3.83, p < 0.001), M7EER >60 2K ARET,
%I U] S LR 99 #4 #4(OR = 1.28, 95% CI: 0.78~2.10, p = 0.327), LiRZEHILR, &ML EARASFAER
NBE(EERY <60 %) 2 FHPS T2DM $ARE I 1) B B NAS M R 1, 7R 2R B ik & = 4Pt

FHIR R 45 ) A XIS B o

Table 2. Association between HOMAZ2IR and depression in type 2 diabetes mellitus

5% 2. HOMA2IR 5 2 BUHEFRRDERAY < Bk

B 1 B 2 iy 3
2H 5
OR (95% CI) p OR (95% CI) p OR (95% ClI) p
HOMAZIR 1.75(1.32~2.32) <0.001 1.75(1.30~2.35) <0.001 1.83(1.32~2.53) <0.001
HOMAZIR (U537 %%)
1 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
2 1.58 (0.94~2.68) 0.087 1.73 (1.01~2.98) 0.047 2.07 (1.13~3.77) 0.018
3 1.18 (0.70~2.00) 0.536 1.16 (0.67~2.00) 0.594 1.33(0.73~2.41) 0.348
4 2.66 (1.57~4.51) <0.001 2.57(1.48~4.46) <0.001 2.78(1.49~5.16) 0.001

e BR L RV AN 2. RS PR RS, AR BMIL BELIZLE A

o MR 3. PRSI 29SO Sl

MEP . JEEELMLE L B mfUE S RO IRESEAN AR AR AL BMIL REfL . WLBFL SREE. RE A EA.

p <0.05 ZRAHitR L.

Table 3. Correlation between HOMAZ2IR levels and diabetes comorbid depression in different subgroups

5% 3. AEIL4E HOMAZIR 7K S5#ERBIEHIERAYHE = 14

2H 51 NE(%) OR (95% CI) p p for Interaction
Eoe: SEUN 465 (100.00) 1.98 (1.46~2.69) <0.001
PESI 0.619
% 292 (62.80) 2.08 (1.40~3.09) <0.001
% 173 (37.20) 1.93 (1.17~3.18) 0.010
SGLT 0.430
HoAth 4 142 (30.54) 2.14 (1.14~4.02) 0.018
SGLT2 il 720 148 (31.83) 1.44 (0.87~2.38) 0.152
GLP1 4 47 (10.11) 2.99 (0.86~10.36) 0.084
SGLT2 #ifilf1Bk& GLP1 K24y 128 (27.53) 2.71 (1.39~5.27) 0.003
Eiiip 0.648
& 354 (76.13) 2.09 (1.46~2.99) <0.001
& 111 (23.87) 1.83 (0.95~3.50) 0.069
AR 0.311
% 323 (69.46) 1.91 (1.32~2.78) <0.001
& 142 (30.54) 2.34 (1.32~4.14) 0.004
o 1 0.044
& 251 (53.98) 1.47 (0.95~2.28) 0.083
2 214 (46.02) 2.65 (1.67~4.21) <0.001
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5ok L9 0.881
Fa 421 (90.54) 2.00 (1.44~2.77) <0.001
== 44 (9.46) 1.03 (0.34~3.13) 0.961
PR REZEAS N B2 0.922
& 410 (88.17) 1.96 (1.41~2.74) <0.001
& 55 (11.83) 1.69 (0.72~3.99) 0.229
BMI 0.849
<24 159 (34.19) 2.35 (1.35~4.10) 0.003
24 <BMI < 28 200 (43.01) 1.95 (1.17~3.24) 0.010
>28 106 (22.80) 1.88 (1.05~3.38) 0.034
() 0.028
<60 271 (58.28) 2.54 (1.68~3.83) <0.001
>60 194 (41.72) 1.28 (0.78~2.10) 0.327
AN 4 E 0.229
<7 121 (26.02) 2.85 (1.41~5.77) 0.004
<7 344 (73.98) 1.77 (1.26~2.49) 0.001
TR (EF) 0.486
<10 314 (67.53) 1.86 (1.28~2.71) 0.001
>10 151 (32.47) 2.37 (1.35~4.15) 0.003

#: p<0.05 EFAGIMEE L.

3.4, JE&MXR

{5 B BRI PR ST 7 BRI R AR R N R R T, G5 RER W TEXT A A E 5 i R IR AR TR IE
Ja, JREZRIRPTIEE(HOMA2-IR) 5 HIVAR 1) A A RIS 2 (A1 RF 4 B LR 3 TEAH DG ORI (A p (B K 0.001,
0.001 J% 0.002) (MWLK] 1). JARZRMEAI0SE RALR I H 1] ReAEAE AR M SCHREFIE(p fE53 %8 0.075, 0.054 &5
0.059), HIOCHAEAEMAAI: 21 HOMA2-IR /K- 2.0 B, HARIEE 1 A& A2 XU 2 B A i & 2R
FERINE T 2HUINE ETHAS 3. [ERMRIENE, EXHER. MRl 2 ZORRPHRRE . AR EREBMI). b
AR 21 25 1 (HbALc) % 6 TiIER AR B 58 AR IEJ , HOMAZ-IR 5 T2DM HIAIE 22 7] F) 8 A S Bk ni 473 4
Frgiit 2 B E K (p=0.001). HE— SO NIRZS . DOBRGS . B SR S, B AEAOR S, i s
Sy ORI AR NS, DAL JRERA TR B KSR 2548 R D 25 22 B TR TR
AR AT, HOMA2-IR S3IARI B R IR IR PR R R 2, (RIS 3 R 2R M RO A e S T i T
FasE, AAESTH B RIS BIME (p < 0.05) Mt i HEL Rk B . FIRGEIRITR, R RIS T2DM HIAR
SERA MO ERNZER, H 2 HOMA2-IR AT m7/K F(>2.0)8F, 5% T2DM FIARIE & A i XU 2 81
IR IRHE -

3.5. HOMA-IR ¥t 2 B8R fm L ADEREE A IS W3 Bk

ROC Mz #rah RIL7% 4 flfE 2, HOMAZ2IR ) ROC #h£k F AN 0.593, FrifEi N 0.027; FH#iikc
95%E 5 X [A2h 0.541~0.645, XIAVEFEIRA, #&~ AUC hE S Rie M Ry, Wik W3 p = 0.001
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(<0.05), H 95%Ef5XEAREE 0.5 (FEAIEMILR AUC 1H), K HOMAZIR X} H AxF 44 T4 {E
BHEZSE . RERME: BEA8FRBREE + fiatt - D)4 H HOMA2IR 1 & ik FHE
N 2.4650, BAE NPT FE AR R US55 5 1 S A T

2 20 . 204 .
0 P for overall = 0.001 P for overall = 0.001 P for overall = 0.002
P for nonlinear = 0.075 P for nonlinear = 0.054 P for nonlinear = 0.059

)
—
&

S

0dds ratio (95% CI)
s

0dds ratio (95% CI)
s

0Odds ratio (95% CI)

w

[t
%.5 1.0 15 2.0 2.5 3.0 3. 2),5 1.0 15 2.0 2.5 3.0 3.5 %.5 1.0 15 2.0 2.5 3.0 3.5
HOMAZIR HOMAZIR HOMAZ2IR

e B 1 R, B2, JHEE. MR AEEY. RFE. BMIL BHMELIMA S A, B 3. MR Y. B
JHL MR, AEME. B, SR RO ISR A, AR WRE. BMIL B DUEF. REE. RMEA
HH. p<0.05 ZRERITFE Lo

Figure 1. Non-linear relationship between insulin resistance index (HOMAZ2-IR) and depression

B 1. BEHERIIEH(HOMA2-IR) SHIHRIE& M X &

Table 4. Efficacy parameters of HOMA-IR in diagnosing T2DM combined with depression
Fz 4. HOMA-IR 2 T2DM & FHHIEBIERIAES B

95% ClI
L7 AW E it 28 T T A HBUEAE% FERE%
TRR BR
HOMA-IR 2.465 0.593 0.541 0.645 27.1 91.9
20
P for overall = 0.001
P for nonlinear = 0.075
15
)
N
K
S 10
g
3
o
5
0
0.5 1.0 1.5 2.0 2.5 3.0 3.5
HOMA2IR

Figure 2. ROC curve of HOMA-IR in diagnosing T2DM with depression
E 2. HOMA-IR 2B T2DM #I4BERT ROC BhZk
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4. g

B I M HERS, T2DM FER 3 R IEE BT R E S, SRR, & A Z0RE i e B
FERFEEITE, NATTR DL T2DM BB, S0AR RS A & A 2 i i I L EO s 2P AN L 45 i 3
(OB SRIPEE , B 7 U B A 3 4 5 ) R S PR AR A (AR T DLA o [ N ANRAT R A 7R, 20 30%I1 i
PRI B A I IACREIR, Forh 10007 - FEEHNAL[10]. ALK, T2DM B HIHRAE 1) R 5 14
T29%, TfIEESZ IR B R IRYT I T2DM &3 X — Lb B al e 2 1 F+ %2 53%. T2DM F8 2 FF A HAHRAE 1) X,
W A R R R 1) 2 R [ 1006 BRI R A £ 106 B 26 LG SRR A R R s FE S TR A B I [12] o L
&G HBERITIRAE N MBHSHBURE 2. By RIENAN L .. R O S —E Mk,
EIRAT I3 S 09F 70 PR TR 2% DR 3 A 159 R v A VT A0t 0 995 81 (X0 R AR B TR, R, R 2 I ) SR Ik
MUK A HA[13]-[15]. $KF] T2DM EE AR BRI 2R, ST RRRIEIN . SEEmE4 R
AEEER L.

Jik &5 ZZ 4Pt (Insulin Resistance, IR) H HI#% & SCONHLAARXT i I 25 A2 BN (R BBUBMEBRAR, SBURS FG
RRIEIEF EYFRN2] A2 T2DM RFIICHE, fEMEERRAE R BB A EEEH. ARk
W, B S RIRPUACT G, IAEIR AT SR ™ B [0] [16]. UbAb, BRI ZAS S54% SAER R IREF BRI 2 T
THREREIG A 3Rt R FH[L7] [18], #1545 ek b o T REFIAT N SR VB TEMLAI[16] o AT —
TR C R, TEREEIARE T A BN, R S BT ™ 5, SRR 2, AU 2 - i Bk
SN 2% Th BE RS 60 55 2 19]

B 5 L IR)IE T 2 FhHLHIZE 2 ZROBE PR i (T2DM) 5 HIT A (CD D) 149 B AR B 25 o o 47 o B
F, 03 R 5 R HKPU AT 66 S U8 B A5 Sl SR U (R AR AN A1 JBE 5 AT M i LR
Fefoi - Ak - B EARGR R Z R SR R SR RAERE . EALRIE. W - Wk EREL . R MR
5 7% K7 (BDNF) 7K BRI DA S S m SR AR o 3t 5 B AKL 5 B30 0k 3 % 8 mT e ANk 5 i AR B0
FAMARIEAR, HEME R 2 BUBE R SHARE SR8, 1) i - ik - 5 EARsh 2 iH 2 T2DM 1 CDD
MSLRIARAE, & SRLREIN 2R, JEmnE S ZHPT. 76 T2DM 1, N - \eff - B F iR
AT FETERRIRES, SEUR KT, X R S B AU R AL . X R BEVE ER 5 AR R A
JEL ik By SR AR ORIE, RS B AR I AR SR ) XU [20] [21]: 2)  BH A RS R DR B 1D ik & Z KL
SR 2 5GP AR DI RE ARG X 38, il SRR Tt i 2 . AT R, T2DM B fRix
KM X IR I 5 I Th B ez, X 5 08 % AR BURA AN D e RS AH DG [22] [23]; 3) 7E T2DM H1, %k
R i A i O B0 S BRI i 8 AR [24] [25] - AL RO S5 2 N E CDD 251 44 a5 [26]
[27]. CDD A & 58RI AR, X it — BN E S R AT, CDD ) RS N 2 5 30 4 41 i
R RS P A, IR 3 KI5 S A8, B 40 SO5E R I fi D e i3 [ 28] X Pl 28 ¢
KEIRAS & CDD Al T2DM [WFL[RIFFAE, 2R IR RO T S Rl B A @ s 4) B - ol i 5z g o
WXANAME g B 2= 40, 76 T2DM 5HECE SR hoR I EZAE R . 2R mIEERE . B R s
RYEZ MR B INNG, BEW MRS A AN 2SS, AR, iR
AR 2 S - MHARAE, (R R AT (T2DM I SSBERFE) 1 R 2E o T8 B A Pt 7 A 4 B A TR
SEARI P SR R R S R U, X AR I S 2 R R A RN R R RS S @ [29] . kA, g
T TR S R (R 3l T AR 22 51 R A, X2 T2DM FMARSE 10 3L B3 ZEHLHI[30] [31]: 5) JE 24K
PUAT BEIE I AR RPN 278 R R T I ACSF RO RE,  Semash & n B RIS 25177, 7E T2DM 5 CDD 3t
i IR R A R R A BB EFI[32]

{HEFST HOMA2IR iX—F8h5, AHICHF IR . A FE R B 5 R ARG TR SRR 5 $R %05 T2DM 1
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HCRE RIS, R E R, MARAL(PHQ-9 > 5 43) i HOMA2-IR &3 i TR KK ZH(PHQ-9 < 5 43) (B p <
0.05), fEIHETEAMREHEERIG, HOMA2IR 455440 2 2 LBk (Model 30R =1.83,p<0.001), fif & Z LT
F1 T2DM FARAE B IEAR DG PEAE 247 e s I AR B 28 o i — D A8 Bh BRI 37 5 S A R e 71 2
iR R, 191 HOMA2-IR SRR R &R, H R S TAERHIE(ROC) H 26 73 i v Al 1 6
By AP E(HOMA-IR) XS 2 BB SR (T2DM) & FFHIARRE 2 Wik g, 45K i7" HOMA-IR ] ROC it
28 N AL (AUC) A 0.593, 95% & 17 [X [A](CI) A 0.541~0.645, #&/x HOMA2-IR 5 T2DM & FH- AR AAAE
FHIEAE, (HHAE N R — Vb EMEWINEG IR, 75456 HATRARIECA TEAS

5. B4

25 E PR, HOMA2-IR /K-V-BE%E T2DM & FEHAR I ™ SR R IZ it v, I Ho2 T2DM & IR & A=
BT R R R, 5T HOMA-IR > 2.465 (1) T2DM &35, iR 75 3 A i HAMAR S 28 Itk — b 52 3k b
OHEPHl, EEEG R NG IR . AR AM AL G T A N B TR () R B, W)
REEIE B E ACE . IIRGL . BROVARHE ARG REAT N BRI SRR T A M55 2 H 48, %f HOMAZIR 5
T2DM & HAMAR B RIS TF = AR TR AR RN, T BUBNAR T REAZAE iR Al BARAN P 22, HLJGIE 58 A HE R AL
GG N SL R FE R R 2R I CERE MR o SRR FURLE— P I N A 22 R DAL IR 2 4 BE 3R bR (N 20 E 4F
PR BSHH . FKEEAIJUN . BRMb 2R BRI ORFE S AR), DL 20U R 7R [ 5 2415 T2DM & JE4IAT
[ LS ICIBEHLR Al PR 1) a2 A I 42 ) 5 O BT L) R Ak SRS B2 (I O T SE R S0 RF . IR, AR
WHFAREWTTH BT, FEARERVDN, PPN AFEEAAAE R R, 8= KA ViR RIS E bR &
YIRITIUG 3, AR AR I 5 2 0t AUk B ARG PRI 5 T 1 SE B S FANME «

= A
AT L2 RO 2 5 T D i 30 2528 B M (L HE 52 YX2024-210), AT 20 349
BB RN T
EE&ME
2023 2 RA PR BERHITH (AHWJ2023BAc10010).
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