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[ Abstract] Objective To explore the impact of insulin resistance (IR) on the occurrence of post-stroke depression (PSD) and its
predictive value. Methods A total of 242 patients with acute stroke admitted to Department of Neurology of Affiliated Tangshan
Worker’s Hospital from October 2021 to September 2022 were subjected in this study. Then according to Hamilton Depression Scale-17
(HAMD-17) , they were divided into PSD group (n=69) and non-PSD group (n=173). A self-designed questionnaire was used to
collect their clinical data. National Institutes of Health stroke scale (NHISS) , Essen stroke risk score (ESRS), and daily ability assess-
ment scale (Barthel index) were employed to evaluate the stroke status. Laboratory indicators, such as lipids, high-sensitivity C-reactive
protein (hs-CRP) , hemoisocysteine (Hcy) , fasting blood glucose (FBG) and fasting insulin ( Fins) were collected. After homeostasis
model assessment-insulin resistance (HOMA-IR) was calculated, the patients were divided into low-IR group (n=182) and high-IR group
(n=60) with HOMA-IR value of P,5. SPSS statistics 26. 0 was used for data analysis. Depending on data type, student’s ¢ test, Mann-
Whitney U test or Chi-square test was performed for comparison between groups. Logistic regression analysis was applied to analyze
the effect of TR on PSD. Receiver operating characteristic (ROC) curve was drawn to evaluate the predictive value of IR for PSD.
Results Significantly higher body mass index, NHISS score, total cholesterol, hs-CRP, Hey, Fins levels and HOMA-IR, and lower
Barthel index were observed in the PSD group when compared with the non-PSD group. The patients of male, and history of hypertension

and hyperlipidemia were prone to PSD (P<0.05). Multivariate logistic regression analysis showed that history of hyperlipidemia
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(OR=3.52, 95%CI 1. 44-8. 62; P<0.05) , NHISS score (OR=1.12, 95%CI 1. 00-1.25; P<0.05), hs-CRP (OR=1.11, 95%CI
1.04-1.19; P<0.05), Hey (OR=1.07, 95% CI 1.03-1.10; P<0.05) and HOMA-IR ( OR =8.84, 95% CI 3.86-20.22;
P<0.05) were risk factors for PSD. The ROC curve showed that after introduction of HOMA-IR, ROC area under the curve was 0. 88
(95%CI 0. 84-0.92) , sensitivity was 81. 2%, and specificity was 78. 8% (P<0.001). Conclusion IR is an independent risk factor
for PSD. High HOMA-IR level at admission is associated with an increased risk of PSD.
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1.1 HRIIFH

PEHE 2021 4F 10 A & 2022 4FE 9 A4EJLFE T R
F o E L TN B B s BRI B G 1R 2 i A
BB RIS SE . ARRHE . (1) 75 Ch E Ak
B 2SS 618 B 2018) 1 i bR i, 453k 15
CT 5] MRI #1112 ; (2) 4E it =18 % ; (3) W fE<1 JH,
HEBRFRAE : (1) ARG M 5 5 (2) AT IR A i
D EERSAE F) HORS R 245 S AT AT L IR 259 5 (3) Hh
SEECo97 e I 5 S At i A8 £ B PR 2% 9 S AR 5
(4) ey HoAth P 28 S 80 iR H 5N R S8 LR A
AN 242 5835, ABEE 5 10~ 14 RE DU IR
HVER 2% —17 (Hamilton depression scale-17, HAMD-17)
WITE PE4y =8 433k PSD 41(69 ) , 3F43<8 43 %

F A h 5 AR 400 B ( non  post-stroke  depression ,
non-PSD) 2H (173 ) ., AW LI H T K240
MDAERTTE e B B et i (NCSTIW -2021-01)
A BEB B AERET.

1.2 FHi&

(1) —MeBophlcsE . B B AT IR SE T 7%k
T O S B REAE R ) ARIE B A
e | R A S0 (R I Hs B PR | IR L | R I
i) AN AR R o (2) RV, AR
1d P58 %35 B [ 57 TIA W 5% Be A< 4 3% ( National
Institute of Health stroke scale, NHISS) Essen %5 H1Jx{
[543 2% ( Essen stroke risk score, ESRS) 5 H ¥ fig
JIPPAit iR (Barthel $5%0) , PEAG & B2 D REIR
B A XU 4 2 M H w AR TG S SRR, A BE )R
10~14d 5¢ i HAMD-17 53, WAL 8 & I ARG AL,
PSD HIIZWIbRIERT & OR PR AR 12 18 5 G 1T T 5
T hR ) ( Diagnostic and Statistical Manual of Mental
Disorders-5,DSM-5) . (3) SEH ==K A, ABt)a
2 KRG =25 N IDK I, 380 2od 1l 0 00 2 125 % B i
& H MH [& B ( high-density lipoprotein cholesterol ,
HDL-C) K% B B & 11 IH [5] B (low-density lipopro-
tein cholesterol, LDL-C) . & JH [& /5 ( total cholesterol
TC) . H I =8 (triglycerides , TG ) /K- 18 12 7 45 b
FACEE 72 25 i LB (fasting blood glucose , FBG) |
75 MR 2 (fasting insulin, Fins ) 7K ; 18 1 B0 247
D5 Hey ; 380 128 /68 SRS LI 5 B2 L B2 A60] hs-CRP
K-

1.3 EXRIZHIRAE

(1) HOMA-IR : HOMA-IR = Z5 i FBG x 25 Ji§ Fins/
22.5, HOMA-IR 19 55 £ 73 S A 1 R AT G2 — A, K
ZHWAEF P,y HEAT 505 AR 5E L HOMA-IR
{8 Pos Ry FUH  F B8 70 IR KP4 ( <3.50)
5 IR BKFAL(>3.50) o (2) i : ol i &7 ik
& =140/90 mmHg( 1 mmHg=0. 133 kPa) , s BE 1112
WSk e 1l F AT R R B R 25 (3) M
PRIA : 2 MG A = 7. 0 mmol/L BL& J5 2 h Il 4 =
11. 1 mmol/L 5 I Jliz % %5 ¥ it & i % (oral glucose
tolerance test, OGTT)2h B =11. 1 mmol/L, 5k
LW , F iR BERE 25 ) e i
(4) FE L% 2 WARES IR 2tk ST Bedf s ALO L
MAEZ W RAYT $6 76 (2019) )17 . (5) iR LAE -
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ZWtRiES B [ SO I A 5% B A 46 FE (2016
FEBITIRO) Y, (6) MR i 5 %X ( body mass index,
BMI) : BMI= it (kg)/ 55> (m®) 0 (7) WMl =
130/d, R 1D R, (8) TR b F- ¥4 H OH
(RS & i 50% L) 1) =100 ml, F582 1 4204 I
1.4 SEit=acE

K SPSS 26. 0 GEit 8 A F AT BdE o0 A o 4%
B IEAS A T 5 TR DA B+ bR M 22 (x2s) 3R
7N AL FEBCR F o R s AN AT A IE S 0 A i i
BERME FH AR AL (DU BRI ) [M(Q,,Q,) 1%
7N, ] FE 3R ] Mann-Whitney U K255, 31505
BELBIEL (43R ) Fon, AL HLECR X K5
FKHZ & logistic [71IH 43 #71 PSD & A= 1) 5% i ]
2. LR ASRITFEXWAZEEIAZHER
logistic [AIJAEAY | DL & A PSD Ay RIS & (A
non-PSD =0, PSD = 1), ¥ ifill 73 #r 1 #2 v A TR 2% [
2R R 7 kA 18 I A Y
HE, KH MedCalc 4l 32 10 # TAERHIE (receiver
operating characteristic, ROC) 1 £k, 43 #T1 IR X} PSD
AT M E . P<0.05 K2 A g # R X,

2 &4 R

2.1 PSD 5 non-PSD HEEELF R LR

242 5] 5. v PSD 2H 69 1], non-PSD £H 173 i,
PSD MY LR A 28.5%, 2 4 &, PSD 41 BMI
F1 NHISS ¥ /3 & T non-PSD 4 ; Barthel #5 3% {% T
non-PSD 41 ; 54 F 3 KA v LA R i ILAE 975 B0
W kA PSD, ZER ARG R L (P<0.05), 2 4
FEE A W PR s b0 IR s RO s K
Essen PFo3 UL, 252 7 BG4 B XL (P>0.05;38 1),
2.2 PSD 85 non-PSD ALIG EIEFR LB

5 non-PSD 41 & 3 b3, PSD 41 & & TC,

hs-CRP Hey %5 i Fins &% HOMA-IR 7K1 . 7
ZRAGHE X (P<0.05) ;2 4 ## TG HDL-C ,
LDL-C 75 FBG K- thi, Z R L8 it 48 X
(P>0.05;%%2),

2.3 PSD X4EHEMEZE

DU & AR S R A8 i (IR 2 non-PSD =0,
PSD=1) i1t BAK K logistic [0V 43 87, 45 2] ¥E 51 |
fo I 995 B i B I AE 5 5B BMIL, Barthel 45§ %%
NHISS #£43 . TC .hs-CRP Hey %5 Fins 2 HOMA-IR
KA GET# 38 L(P<0.05) o FEhilorHrad B v iy
(E’s%?,]&%}gﬁ logistic Iﬁlﬂﬂéj\ﬁ?,éﬁ%ﬁ%
PG I E 95 S (OR = 3.52,95% CI 1. 44 ~ 8.62;
P<0.05) NHISS P£4r (OR=1.12,95%CI 1.00 ~ 1.25;
P<0.05) . hs-CRP ( OR = 1.11, 95% CI 1.04 ~ 1.19;
P<0.05) .Hey(OR=1.07,95%CI 1.03~1.10;P<0.05) .
HOMA-IR(OR=8.84,95%CI 3.86 ~20.22; P<0.05)
PSD KA fE R &R, w445 31 £ B & logistic
R HAT B8 123 L (P<0.01) . iZFRIBE 0% 1E 1
5325 83.4% MW WF 5 XF 42, NHISS ¥ 43 hs-CRP |
Hey (HOMA-IR 7K P45 55 K A7 e 95 i ILRE 95 5 19 £8
H R PSD AT REME R R (R 3)

2.4 ROC %4 #7 IR XF PSD BT 4 &

AV ] HOMA-IR il PSD A4 #h 28 F 1fi #2 ( area
under the curve, AUC) A 0. 71(95%CI 0. 65~0.77) ,
H# HOMA-IR 51 AEIE &7 5 G K PR AR 2K
PO AR PR 2R A i P i R AL 9 S v I L O B
BMI #§ % Barthel $& %, NHISS #- 43, TC , hs-CRP |
Hey, AUC M 0. 84 (95% CI 0.79 ~0.89) 34 i £ 0. 88
(95%CI 0.84~0.92) , 51 AHI R LN 82. 6% , ¢ 5+
JEHR 76.2%; 51 A J5 REE N 81.2%, FE R E R
78.8%(P<0.001) , H5| A HOMA-IR J5 fit) JX{ & A 751
e AR ESFAGIFE X (P=0.04; K1),

%1 PSD 5 Non-PSD 42 2EE L& FHIELE

Table 1 Comparison of baseline data between PSD group and Non-PSD group
Item PSD group(n=69) non-PSD group(n=173) X*/t/7 P value

Gender[ n( %) ] 7. 166 0. 007

Male 54(78.3) 104(60. 1)

Female 15(21.7) 69(39.9)
Age (years, x+s) 62.30+12.77 61.79+10. 11 0.302 0.764
Previous medical history[ n( %) ]

Hypertension 52(75.4) 99(57.2) 6.915 0.009

Diabetes mellitus 17(24.6) 47(27.2) 0.162 0. 687

Coronary heart disease 10(14.5) 21(12.1) 0.245 0. 621

Hypercholesterolemia 22(31.9) 22(12.7) 12. 182 <0.001
Smoking[ n(%) ] 35(50.7) 76(43.9) 0.917 0.338
Alcohol drinking[ n(%) ] 31(44.9) 66(38.2) 0.943 0.331
BMI(kg/m?, #+s) 26.30+2. 88 25.25+3.32 2.296 0.023
Barthel index[ M(Q,, Q5) ] 50.00(30. 00,75. 00) 70.00(35. 00,85. 00) ~1.595 0.012
NHISS score|[ points, M (Q,, Q3) ] 3.00(2.00,8.00) 3.00(1.00,5.00) 1. 560 0.015
ESRS score| points, M (Q,, Q3) ] 3.00(2.00,3.00) 2.00(1.00,3.00) 1.293 0.071

PSD: post-stroke depression; BMI: body mass index; NHISS: National Institute of Health stroke scale; ESRS: Essen stroke risk score.
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%2 PSD 45 Non-PSD 42 &KW EIRIRILE
Table 2 Comparison of laboratory indicators between PSD group and Non-PSD group

Ttem PSD group(n=69) Non-PSD group(n=173) (24 P value

TC[ mmol/L, M(Q,, Q3)] 4.91(3.85,5.88) 4.75(4.00,5.44) 1.365 0.048
TG[ mmol/L, M(Q,, Q)] 1.40(1.04,2.06) 1.35(1.00,1.78) 1.323 0. 060
HDL-C[ mmol/L, M(Q,, ;)] 1.01(0.87,1.22) 1.06(0.86,1.29) -0.577 0. 893
LDL-C(mmol/L, &+s) 3.07+0. 86 2.86+0. 83 1.742 0.083
hs-CRP[ mg/L, M(Q,, 05)] 4.65(2.55,9.03) 1.30(0. 89,3.05) 3.576 <0. 001
Hey[ pmol/L, M(Q,, Q3) ] 18.95(14.90,34.93) 14.40(12.50,17.20) 2.627 <0.001
FBG[ mmol/L, M(Q,, Q3) 1) 5.86(5.00,7.32) 5.39(4.82,6.72) 1.332 0.058
Fins[ wWIU/ml, M(Q,, 05)] 13.03(8.55,17.70) 7.73(5.82,10.48) 3.290 <0.001
3.230 <0. 001

HOMA-IR[ M(Q,, Q5)] 3.56(2.43,4.88)

2.12(1.38,2.79)

TC: total cholesterol; TG triglycerides; HDL-C: high-density lipoprotein cholesterol ; LDL-C: low-density lipoprotein cholesterol ; hs-CRP ; high-sensitivity

C-reactive protein; Hey: homocysteine; FBG: fasting blood glucose; Fins: fasting insulin; HOMA-IR: homeostasis model assessment-insulin resistance.

# 3 SEZE logistic [T 517 PSD & £ R ZM0E &

Table 3 Multiple logistic regression analysis on influencing factors of PSD

Multivariable-adjusted

Unadjusted
Factor
OR(95%CI) P value OR(95%CI) P value

Gender

Male 1

Female 0.68(0.27-1.70) 0. 409
Hypertension 1.59(0.67-3.76) 0.294
Hypercholesterolemia 3.21(1.25-8.21) 0.015 3.52(1.44-8.62) 0. 006
BMI 1.02(0.91-1. 14) 0.772
Barthel index 1.00(0.98-1.02) 0.937
NHISS score 1.11(0.96-1.28) 0. 147 1.12(1.00-1.25) 0.042
TC 1.06(0.84-1.33) 0.623
hs-CRP 1.11(1.03-1.19) 0. 005 1.11(1.04-1.19) 0.003
Hey 1.06(1.03-1.10) <0.001 1.07(1.03-1.10) <0.001
HOMA-IR

Lower level ( <3.50) 1 1

Higher level( >3.50) 8.12(3.40-19.44) <0.01 8.84(3.86-20.22) <0.001

PSD: post-stroke depression; BMI: body mass index; NHISS: National Institute of Health stroke scale; TC:total cholesterol; hs-CRP; high-sensitivity

C-reactive protein; Hey: homocysteine; HOMA-IR : homeostasis model assessment-insulin resistance.
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/D = BEFR AR (adenosine-triphosphate , ATP ) JH£E ,
HAI ATP & R ad AR, R AR N BE A7, 7E IR
AT, AMPK 36 1k BE & AMPK 3 B2 L IR 25
AMPK £ (#3820 11 FEAIG , BE B RS 4 3 1 174 £ A
b o AL N 1= 8 NN = 25 QM ES [P P N
TR T A s AR A 26Ok 1R T RE B 9 R
P e R T R 4 2RI 3 e 2 S0 4N
JHe g o S5 S, I R B 5 5 a2 e i 15 | ) A AR T B
TN, 2 R ) RE HE B A, 2k 1 {48 107 K ki 7
KR ATP 2RI R, FETVAR B TR SR S5 43
R T RERACIAYASfE > R, IR #5010 PSD &
A S LT AT g 5 Zeobi AR D RE RIS G

2% |-, HOMA-IR & PSD & A= (9t 57 f | PR %
ABERT HOMA-IR 5 7K F-15 PSD 1 XUBS: 3% i AH ¢,
H HOMA-IR % PSD % 50 ELA7 5 R A9 AL
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