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Abstract

Objective: Stroke is an acute cerebrovascular disease, which is divided into ischemic and hemor-
rhagic diseases, which is mainly caused by interruption of cerebral blood flow or rupture of blood
vessels. It is one of the leading causes of disability and death worldwide. Post-stroke depression
(PSD) is one of the most common neuropsychiatric sequelae of the disease. Recent studies have
found an association between metabolic score for insulin resistance (METS-IR) and depression. This
article explores the relationship between METS-IR score and risk of post-stroke depression in pa-
tients with acute stroke. Methods: Acute stroke patients admitted to the Second Affiliated Hospital
of Anhui Medical University from December 2023 to June 2024 were prospectively selected, and all
enrolled patients were divided into PSD and non-PSD groups using the 24-item Hamilton Depres-
sion Scale (HAMD) within 7~14 days after admission. The risk factors of post-stroke depression
were analyzed by Logistic univariate analysis, in which P < 0.05 variables were selected for Logistic
multivariate analysis, and the correlation model was constructed, and finally the ROC curve was
used to evaluate the predictive value of the model for PSD. Results: The METS-IR of the post-stroke
depression group was significantly higher than that of the non-stroke depression group (38.48 vs
36.84, P = 0.026), and the area under the ROC curve of the model constructed by combining this
index with admission NIHSS and lipoprotein a was 0.669 (95% CI: 0.601~0.738, P < 0.001). Conclu-
sion: METS-IR score is positively correlated with the occurrence of post-stroke depression and is an
independent risk factor for PSD.
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i L7995 B BT OO A BRVE A R BAR T RN 22—, R 25 rh 2 304 . B0 36 e PR B e
Ji[1]e BRIbZ AN, ERAAEERFEE. FRIEZ MR A, X4 EHIHR(post-stroke depression, PSD)#z 1 X
JaEWWIFRAEZ — o A SR TR I AR S I — RV US T . MRk, 1HRRIESE N+
BURHE T BEBERF LR AR [2] . WO R, T EHAI R AR 2R AE 11%~41% A1 3)(3], BRI TG
HHBIRCZE . AN G Ene, B2 A B35 PG SR AETE i . PRIk, B S0 A% v 5 S0 v XU A
TR S AR B T 4B AR A O

H HTA o S AR TR € AR BN RS, AR FARIE RS PR S HIAIAE 2 A — ARG, fi AR
I IBE AL AT 2R A T S R S R S8 AR 2 R AR AR 4] . 1 5 R AR WE PR (1) - EE AL,
AR E S OMERIR . SIS, N2t fERiRI 2R (5] [6]. CAWFFUHE S VEHIARAE S5
PRI B 22K AR B R AP UAR S B A PR Fa it sy, S H R 5 2K U IAREE 12 T T BEAAAE — 2 [ X
[7]o MBS RIRDUIRUIFES (metabolic score for insulin resistance, METS-IR) AJ/E A i-Alk i 5 AP T O TENE, BHF
FAE B 2 A il AR HH METS-IR 1173 528 A R AEARDS,  HLGT A S 4 e e 8 i 2 v A AU
B RIFRTINAE 8] [FIR I BIA 7 R B S H METS-IR 17535 58 B e N HIFIAIER o m fe
A R[9]. AH'E 5264 FHARKIC R MA T A, A B RN METS-IR 153 52t SR G R
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2. MR EA*%
2.1. ARAE

HIREMEIEEN 2023 4F 12 H %2 2024 5 6 HAE 2B RLR 58 it I8 R Be oA 1) S e i 46 o B o A
TG LBERIE S B ER E ST RS AL S . YX2024-067). ABFFRILGIN 464 % &
o, Hrp2se A iaiE.

IINARAE: 1) 18 B LA BRI 2) RIRBIABERETE 7 KL 3) A LM SALEZ F3#5(CT)
B ILIR SR (MR IZWO I A s 4) BFEUIENT, BERCAAHCR . HERRARAE: 1) WEAEAIAREESE
R AP BRI AS A2 255 2) MR BINBE I RIEERE 7 K5 3) 18 5 sl I BefS i CvERL & 4) B
JFECL 1580 5) A LIAMNIMA RGP 6) BhZIGIREIE.

2.2. WEYE

RN B H N DG, AFEFEES . YR Srms PRE . WO, WOl SIUEHET) B8RS
(DM). 7&Co0 (CHD)FILL 5 B B(AF);  SEUG A6 A A5 S M MU (FBG) . H il =ER(TG). & JH[E EE(TC).
%5 5 G 2 IR S| BE(LDL-C) s %% B2 i & 1 IR [ B (HDL-C)~ [RI L PR IR (Hey) /N 2% FE g B
(sdLDL). fE®E M a(Lp(a))~ EESIEWIRR(FFA); PHAL &R IEHE 45 A Bt NIHSS (National Institutes of Health
Stroke Scale) PP/ 8E3R . 24 T & /RHIAL Y € & 3% (Hamilton Depression Scale, HAMD).

METS-IR = Ln [((2 ¥ FBG) + TG) x BMI}/[Ln(HDL-C)]

TG. FBG 1 HDL-C #JPA mg/dl #&7x; BMI= 1AE/5 & 2, HBAH kg/m?.

2.3. 94

XA N NBE S5 5 7~14 RATH 24 TRPCE /R EHIAR PP & 5 R (HAMD)#E T P43 A1 7340 : 4F PSD
(HAMD < 7)1 PSD (HAMD > 7).

2.4. G+ EE

KFH SPSS 26.0 Siil- s it T & . MEE BRI B IESD M, IESS M NEHERR
NEIIEET7 7] AmAS AT R s A TP A B VU 2 AL FE(IQR)], FERI T A S K 3B 2 HR 36 6f i 28 0t
TR . BUAh, 2 MEAR B R RE R AR AN T 20 L (%), FFRERT FLAL AT 2 056 . e B v G 6 PR 253k
ITHR & Logistic 704, JEHILH P <0.05 Fabridb AT M @R AT 2 R &K Logistic [FIH 8T, #HEAE X
KRR AR IR ROC el H e, 25 RFRAHE ORI 95%E (5 X [[(95% CI),
P <0.05 gt #u3E.
3. &R
3.1. PSD 4AF1dE PSD ‘tA—fk BRI EL i

EL AP A B R BB A 2 IR . SRR . WO AR ik . OB EEh . RO, S
fRE ., BMI. BEAEZE P9 S5 G B3 2 %P >0.05, % 1). 53F PSD 4HAHEL, PSD ZH ARl NIHSS 5
Fi(4vs3,P=0011). B4, 5k PSD 4iAHLL, PSD ZH HE JRIP £ R 5 5(41.1% vs 23.6%, P = 0.003).
3.2. PSD 28 F14E PSD A SCI8 = R RIEL 3

549k PSD 41AHLEE, PSD IR A a (244.00 vs 195.00, P =0.014). H il =fif(1.48 vs 1.20, P <0.001)
VN AR FE AR S A (1.18 vs 1.04, P = 0.004)/KF 535 T, 1 2 25 5 i 2 11 IR T B /K P31 (1.17 vs
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1.22,P=0.042). A1, PSD 4 EA % v )25 IS LB (5.94 vs 5.27, P < 0.001) A1 METS-IR +43(38.48 vs 36.84,
P=0.026). T AENTEE . 35 5 i 25 1 JE [ L A JE [ J A ) 704 2 Joe R /K ST FE P 4H 22 1) 6 3 e
SEEF(P>0.05, % 2).

Table 1. General data comparison between PSD and non-PSD groups

5% 1. PSD YA 53F PSD A — % iZ R} EL 4

PSD 41 JE PSD 4 p
(n=95) (n=161)
2 27 (28.4) 42 (26.1) 0.684
G 60.0 (51.0~72.0) 61.0 (54.0~71.0) 0.544
R 47 (49.5) 74 (46.0) 0.587
el 44 (46.3) 81 (50.3) 0.537
e ML 84 (88.4) 130 (80.7) 0.109
ST 39 (41.1) 38 (23.6) 0.003
)75 Bl 3(3.2) 10 (6.2) 0.435
5k L9 4(4.2) 9 (5.6) 0.848
REA: 2 19 (20.0) 33 (20.5) 0.209
B (cm) 166.0 (160.0~170.0) 168.0 (160.0~171.0) 0.700
R (kg) 68.0 (60.0~76.0) 68.0 (60.0~75.0) 0.792
BMI (kg/m?) 24.80 (22.31~26.99) 24.22 (22.41~26.96) 0.462
B NIHSS 4 (2~6) 3 (1~4.5) 0.011
BMI: fREIEHL.
Table 2. Comparison of laboratory data between PSD and non-PSD groups
5% 2. PSD ¢A53F PSD ¢ASCIS = BRI EL A
PSD 41 e PSD 4 p
(n=95) (n=161)

FFA (mmol/l) 0.57 (0.34~0.72) 0.49 (0.33~0.67) 0.348
LDL-C (mmol/l) 3.16+0.86 2.97+0.86 0.089
HDL-C (mmol/l) 1.17 (0.99~1.35) 1.22 (1.07~1.42) 0.042

Lp(a) (mg/l) 244.00 (158.00~423.00) 195.00 (103.50~331.50) 0.014
TC (mmol/l) 4.87 (4.09~5.75) 4.59 (3.93~5.46) 0.125

TG (mmol/1) 1.48 (1.14~2.11) 1.20 (0.87~1.64) <0.001

Hey (mmol/1) 15.20 (12.10~18.40) 14.40 (12.15~17.80) 0.726
sdLDL (mmol/1) 1.18 (0.94~1.74) 1.04 (0.73~1.37) 0.004

FBG (mmol/l) 5.94 (4.97~8.11) 5.27 (4.74~6.09) <0.001

METS-IR 38.48 (36.05~43.61) 36.84 (32.58~42.38) 0.026

FFA: B JEIIR: LDL-C: &% EEEAHEE,; HDL-C: @ EREANMEER, Lpa): BEA a; TC: MIEE
FE; TG: HiM=M5; Hcy: FZEMEFEL; sdLDL: /NiiFLHEEMREH; FBG: SMEIMME; METS-IR: JiES I
TS
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3.3. PSD BB E R Logistic 34

F T Re MG R R b 5 R S R AE A TR SR T B R i, K EE AN B B85 PSD KR
A BV S, AR BRI (OR: 2.25, 95% CI: 1.30~3.90, P = 0.004), A% NIHSS (OR: 1.17, 95% CI:
1.06~1.28, P=0.001), METS-IR 3(OR: 1.05,95% CI: 1.01~1.08, P =0.008), 75%% % i 2 [1(OR: 0.36, 95%
CI: 0.14~0.90, P=0.029), AEZK T a(OR: 1.00,95% CI: 1.00~1.01, P=0.010), /)N %5 {%5% % A5 2K 1 (OR: 1.59,
95% CI: 1.07~2.37, P =0.023), ZHEIMLHHOR: 1.18,95% CI: 1.07~1.31, P = 0.001) A1 H Jii =E&(OR: 1.34, 95%
CI: 1.02~1.77, P =0.037) (L% 3).

Table 3. Univariate Logistic analysis of PSD
# 3. PSD HYEHI & Logistic 7347

B Exp(B) 95% CI P
el 0.12 1.13 0.64~1.99 0.684
G -0.01 0.99 0.97~1.01 0.366
W AR 0.14 1.15 0.69~1.91 0.587
el -0.16 0.85 0.51~1.42 0.537
[EuINES 0.60 1.82 0.87~3.82 0.113
ST 0.81 2.25 1.30~3.90 0.004
75 i -0.71 0.49 0.13~1.84 0.291
SO -0.30 0.74 0.22~2.48 0.628
BEAE A -0.09 0.91 0.52~1.59 0.746
B -0.01 0.99 0.97~1.02 0.694
A 0.01 1.01 0.99~1.03 0.395
BMI 0.02 1.02 0.96~1.08 0.574
FFA 0.54 1.71 0.64~4.58 0.286
LDL-C 0.26 1.29 0.96~1.73 0.091
HDL-C -1.02 0.36 0.14~0.90 0.029
sdLDL 0.46 1.59 1.07~2.37 0.023
Hcy 0.00 1.00 0.98~1.02 0.671
TC 0.09 1.10 0.90~1.33 0.351
TG 0.30 1.34 1.02~1.77 0.037
FBG 0.17 1.18 1.07~1.31 0.001
METS-IR 0.05 1.05 1.01~1.08 0.008
Lp(a) 0.00 1.00 1.00~1.01 0.010

APt NIHSS 0.15 1.17 1.06~1.28 0.001

BMI: {KE$8H; FFA: WS RIR; LDL-C: (R E & AEER; HDL-C: S EAEEAMEER; Lpa): BEA
a; TC: SJHMEE,; TG: HIM=EE: Hcy: [EAEMEFER; sdLDL: /NMIEREENEEA; FBG: ZIEIMLKE; METS-
IR: JESRIPURETED

3.4. 2L ER Logistic 577
TE_ iR Hr Rk B P <0.05 $8b5 o HAF &, 165 2 8 L2V J5 HEFR HDL-C. FBG. ¥ JR 5% 52 F1 TG,
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BXA METS-IR P45 ARt NIHSS. JlEEH a. DN #RE EIEE AWEBA, DUE® K4 PSD AL &
HEAT T Logistic 70 #1. 7E% R &K AR H, METS-IR (OR: 1.04, 95% CI: 1.01~1.08, P = 0.025). AB%
NIHSS (OR: 1.18, 95%CI: 1.08~1.30, P = 0.001). f§ZE a (OR: 1.00, 95% CI: 1.00~1.01, P = 0.009). 5 PSD
PRI R E A S5, N PSD S fE R R &k 4).

Table 4. Multivariate Logistic analysis of post-stroke depression

5= 4. ZEREHIBRA % [E & Logistic 774

B Exp(B) 95% CI P
Lp(a) 0.00 1.00 1.00~1.01 0.009
sdLDL 0.34 1.41 0.92~2.16 0.119
METS-IR 0.04 1.04 1.01~1.08 0.025
B NTHSS 0.17 1.18 1.08~1.30 0.001

‘T EEM L EILLM, TG, HDL-C. FBG FHE KI5 s g HEBRE B )M R4 LP(a): IE8EA a, sdLDL: /N
KBNS, METS-IR: BB =BT .

3.5. #33& PSD FuRsERY

WEH R ST G R 2, BIISEE 1 aw ABE NIHSS. METS-IR $E43 35 R FA R, H AUC N
0.669 (95% CI: 0.601~0.738, P < 0.001), LI H BIFHIPERECILE 1),

1.0
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Figure 1. ROC curves of PSD prediction models
1. PSD FURARELE) ROC HAZ

4. it
FEZR T, TRATECEE 7 2 b 5 AT 5 3R 26 o S HI0AT 25 58 18] 1 — R V0 LR S0 S ek, R BB
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NIHSS. EHEH av METS-IR PFo &2 G HIAR MO GRS R 2, =BG M 2 B AT T2 v 5 $AR
()R A — R I TR S

A JE AR 2 A R WM RS ST RORE . —, IBEER T ERAEBANKE . HARWER
o, AMOUPE PR NSRS, LA RREZ AR RE, B LRHR IR T FE B T 2% PSD &
BTG . EARBEFA, AT INAE b J5 0408 2 A7 78 5 1w (PO RO B 28 . APt NIHSS, X $R7sE
L DR AL AT REAE A T R AR R AR R R A R . BEARA W SHR H, NIHSS P 5%
AR RS S IEAHOG[10] [11], XS AR R —3. HAURITTREW & 1) M& D ResRassm & 4
SIENEES), SR ZE; 2) RIBSEHRAERIFE M 3) 2R F(W TNF-a. IL-6)5Z00
LB ACHI[12]; 4) HPA HhiDjREZEL 2 B0 & o[ 13].

AT X S0 = BORHR /- R B, A 5 AR B A B AT B H I =R S IR IR . /N S5
BERREAMEEE a, &% EEE A EAC. BRI TR IS TEAMA I 2 ih B AR b, 2 d 540
ABERIREE a KFEGE, =& EARE EKCFBUR[14]. X587 M AR 2 R ma SRR E[15]. 1l
SEE RS RSB FEREA[16], SEmai M, FEWALSERE AL, FEMARFISIMAEE, fEmE
TCIIDIREAIAFE, BE AR ERE P, RE A2 FARE IR AR ZR (170 R, LT S35 38 AT g 51 R J0E IR
R, {RBEHERI R AE[18][19]. Wang Y 55 A FE H PSD i35 B4 nl Ae A BE R w5, B2 g s 7K1 7
= AT RE S35 PSD 1K JE[20].

METS-IR (Metabolic Score for Insulin Resistance){E —F FH T ¥4 i & Z HEPT(Insulin Resistance, IR)
IR HR AR, RN, S EREA. Bl =g BMI &— g AWk Zfis5i0n
JEMLBEAEPRE VDM OC, Z5G St 1 IR ARUAREA U I e W R R, FOA 1R i . sAICAR I IL A [21].
B RIPUE Z PR PR (1 2 BURE RS REJHEGE « O IS0 56 ) B AZ Lo B A BRATL A 2 —[22]. Btk
Z A, IRE TSR RS RIS A R AR R R I DG . IR I 22 ML G A v KU, B
BESBKEREREAL . N R DIRERRAS . JORE RBIATIMARTE Bi[23]. BT, METS-IR P53 /K P54 kA4
JARS 3G 0 2 TEAH DG [24] [RIEF, IR 5408 2 18] B4 UF SSAEAE — ARG . — T & 240,704 £ 538 1)
ZERES TR H S PRI R 1 I F KPR R B Z AP 2 (HOMA-IR) RS A 19 0, (H FHKSPAE G2 A A
B EET]. B IRIE RN Z P Ed IR SHACIRAS B IEAESG, Hod IR B RS Bl & HIAR RS 7K 1
hnmsg AN, T AE AR D AR R IOCER[25]. 7R SR E B B8R METS-IR $F4r S0 n— AN fr, 4
A B e 2 38 1.1 AN A 4 s (9] MifEZE s v, SR H HOMA-IR B¢ IL-18 205 nl fe
BT PSD IR B AGST[26]. {H METS-IR PEA01EJy IR BOFTHEEAQA,, B 5 T AE 9 A rp s 4 Y
M e s DR 2% B Tt 7 v 75 4 — DI LR SK

FEAHE T R I METS-IR ¥4 Al /E 925t JE FAR O S e R 2R, HAde RIS A B NIHSS. i &
1 a (PR ARL f T 26 v 5 AR 1) SR A — %€ I R L(AUC = 0.699).  Ho i iR SCEIA Ty Jk & 22
AT, viEZ EYLHIFC AR TS IAECR R AR . B, IR SRR ZEL, 5] k18 & 5 &R A,
TS RAE B, A8 TNF-0n 1L-6 S5 2 K70 WA MG N [27 ] A il A I i 4 26 v 28 s B
B AFAE B S I IL-17 F1IL-6 7K-17[28], IX L6 580k K F- 2 Bl PR ML 57, #f| BDNF ik, i FH i 4k
PHE LA B [29], 5K PSD. HIK, IR 51K HPA HiThReRiH, SR RE/K PR &, XD
WP 2RV (30]. A, IR ISR S RAEME TR R OREIER, TR A K & iiAR
W, IE R S-FR LSS R A B R R G RAT[31]. BEAL, IR 5 SRR REREAS, I S A N
FHEMATTHI[32]. FRPUHISLEIVER, WTREMERE T R METS-IR 373 855 5 5 9f K PSD (¥ FEELfil,
R IX LE A 75 58 2 (I PR AT I8 25 30— IR 04T
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S AW TN R IR A R BRI T U R R, (B /IR, AR R BT 7T 2t
—bEE. M, WHIREARRUN, HETFIN GORA BB, ATRERRE T AR I, 5 2E
HZ G KEEARRIATHE MR BT R RIGIE . 25 =, BFARTHU B EEBRRIEEAT T OBEEAY,
SRZ A PSD MK HNBERSE, AR EIT BV PP R A 2 A AT L. 5=, BT
IEEREPIRIIEHRIA R, Plantt Q3. IR SE, AR R ™ R BT RIS UEAH %

"
45k,

£3 b, METS-IR P90 72 S BRIBR 5 S P T B AdE AR, ZRG e 1 IR AT ATREA QU ) S o RE JEE S 1E
Arp 35 h METS-IR $F73 5 25 vh G AR B A A2 AR S IEA R, /R A PSD BT R R 3%

SE K
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