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Abstract

Objective: To investigate the influencing factors of social functional impairment in patients with is-
chemic stroke, and to develop and validate a predictive model for social functional impairment
based on the random forest algorithm. Methods: A case-control study was conducted, selecting pa-
tients with social functional impairment treated at the Affiliated Hospital of North China University
of Science and Technology from August 2022 to March 2023 as the case group, and patients without
social functional impairment as the control group. Univariate analysis was performed using SPSS
22.0, and multivariate analysis was conducted using binary logistic regression. A random forest
model was developed, and its performance was comprehensively evaluated using metrics such as
the area under the receiver operating characteristic curve (AUC), accuracy, sensitivity, specificity,
and F1 score. Results: Multivariate logistic regression analysis showed that age 260 years (OR =
3.856, 95% CI: 2.552~5.827), low education level (OR = 2.300, 95% CI: 1.430~3.699), cognitive im-
pairment (OR = 1.633, 95% CI: 1.047~2.549), low disability acceptance (OR = 2.387, 95% CI:
1.611~3.537), low health self-management ability (OR = 1.697, 95% CI: 1.115~2.584), and the pres-
ence of post-stroke fatigue (OR = 2.815, 95% CI: 1.927~4.112) were associated with a higher risk of
social functional impairment in ischemic stroke patients. The random forest predictive model
achieved an AUC of 0.785, accuracy of 0.721, sensitivity of 0.744, specificity of 0.698, and an F1 score
of 0.727. Introducing the SHAP interpretation tool to explain the prediction model, the order of var-
iable importance from high to low is age, post-stroke fatigue, disability acceptance, education level,
health self-management ability, and cognitive function. Conclusion: The random forest model de-
veloped in this study demonstrates good predictive performance and can assist clinical healthcare
providers in screening high-risk populations for social functional impairment in ischemic stroke
patients.
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1. 51§

BOHT AR BRGNS PR EOE R [1], BRPERG2E s B g BN R ERSE B, CRUNE R AL A
B AR SBURF A B S KIEIhRE S, DAL S TR (2], A TR RIAMATE R
AT IENRE ), M. RE. 22 AN ESEEMEM[3]. FFARMRE, e EEt 26
FRPE S A SR AR R AR O BRREAS 0 R A B IR O [4], FERAEEN 40.0%~56.5% [5], FHAT 51K EF 4
SCIRGE BV BE S e K AT R R T PR I 6] . [RIR, BB A4 2 Th BB S I 555 8 n 5% Rz e 4 f 4,
WIMFREL TR T), SERRLE H IS O IR B, 35 s R BE S M AR E (7] BEHLARAR BRI Ak
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J 2 LI B A R i R T AT AR A S DA R A B B AT HE P A RS A R 8], A
W75 T B LAR AR SR A 2 i A O A e 2 D BE SR e B PRI ASE 2R, LIS S L TR ) 5 2 oD R R
DNSEREERPET TG SR AR, MM SeE B R TR, NIRRIZ ST A B A n] SE K Hs .

2. NRKFE
2.1. IR

AR R BISIEBTFE, DL 2022 4F 8 A & 2023 4 3 H AL EE TR 220 &8 R B ph 22 W RHISOR
() 2 E AR R PR I 25 R N AN R AR B 3 D HEE, SRA S AR SR E B R (Word
Health Organization Disability Assessment Schedule, WHO-DAS 2.0)%f#t & Dhaedt 7 vF 2, Birs > 52
[ 286 il AR R G IR FE R R, RIS 73 <51 701 286 B 3 Jyxf HEALHI B SR B GANFR
#E: (1) fr6 b E s P 2 26 FR FE 2023) Hil5E BBk AE 2 Wibs e[ 9] (2) FERk: =45
2 (3) WIERE, BIRIER. HRERARAE: (1) AR K™ BRI DY RERRRG I s (2) BUA ™ B RIRER
Wi, EIaneE O L B DL . ML SR 8 (3) B IR RIA NGB RN . AT
S TR AR B R A E, Ira A %8 s A s .

22. BAEHE

AR A B T R AR SRR AR IVE N[ 10], AR 7 FHZE 2 10 FIHE S . AR
IR, BRI ERMEN A A S D RE BRI IO R A R LY 45% [11], FRE 20%HIREA E e, AT 58 B 5 1
INFEAREN: (15 x 10/45%)/0.8 = 417 {5l AHFFERLGIN 572 B, KL 7:3 MIELBIBERL 2 il 25
£E(400 ) FIMAER (172 ), WZRSEAH TR, ISR T VPAG Y i TP e

23. fiRIA

() —HEEHRER: SRR FE . ISR A BN SRR R L., (2) 2 iBAL:
AR R B WAE AR, PEAL B W AAAE AL B . (3) IAFNThRE: R ADRE #UIR A4 25 58 (Mini-Mental State Ex-
amination, MMSE) I AR D) RE RS BREAFE 2, %8RI 1975 FH3EE Folstein & A[12[#RE 1), Z&ER
SLALHE 5 AYERE, 30 Mk H, B R 30 48 B9y > 27 SR HE N TGN A D RERRRG s <27 43 F5E L)
RefstS. (4) 1R 4E2 s K554 52 5 8 % (Acceptance of Disability Scale, ADS), %% i1 Linkowski
MRIEIR B SZ RG], FEH TR MRS E[13]. ZERILEHE 4 DMgERE, 3t 32 Mk H
32~64 HMREARIKT s 65~96 M AREH KT 97~128 MR EHAKT, A FOHRAF gD N 1, HAKF
N 0.(5) R HIREHEE 7 R A N R B 3R H R /) 832 (Adult Health Self-Management Ability
Scale, AHSMS), 1%& % HBXFKRISE N gmifil[14], FLAHE 3 Mor&ER, 7 M, 38 1Mk H. (6) ZEH)EHE
57: P57 M H i B3R (Fatigue Severity Scale, FSS)1% &% /& B Krupp %[ 1514, 5 9 MNcH, Hkifik
A JERT B . EREY 9 MNKHE, KH Likert7 HiFirik, BTS00 INEREL 9, AT LS H A
SCHRIE R PR RV Ay 199 >4 M RNIETT, 1950 <4 ARSI« (7) XIS RAMA
PFE % (Self-rating Depression Scale, SDS)MVFHIARFEREE, H Zung [16]F 1971 4FFF K. ZERIL 20 Nk
H, K730 20~80 73, f5 73 B AR IR FE ™

24. G FERZE

K H SPSS22.0 PLK R4.4.2 A AT R U W AN AR . THEEORLIR RIS A Lu b AT iR, 2HI8] Lk
R 0. BRERME G E LA RPN Z N R logistic [FH40H7. KH R4.4.2 BAELE Tidy
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models MR, 442 Rk A = SRR BN BENLARMARL, A H 5 4728 SCERUE B o g 48 R itk
TSRO . BRIV PSR A ROC IR NEIFAAUC). MR F1 203 Resm AN R B S RPN
fRFR, ROC ML PP BRI X 73, W il e PP A B R A HE L o A6 /KT @ = 0.05.

3. 58
3.1. BRINMRZEDBEHSTEGREEE RS

2L B FE A 2 T RS BB AL IR L) B, 4R . SCIRRREE . HSURIRIL INRITIRE . (5URIE2 AT . fi e
[ R B K ST A AR o 5 55 KT LU 2 5 B G242 (P < 0.05, P < 0.01), W% 1.

Table 1. Univariate analysis of influencing factors of social function in patients with ischemic stroke

* 1. RIMMRFZEFBEML SIS WEREERS

F=® o I 21 ki x2 P

& 150 152

PERI 0.028 0.867
5 136 134
<60 % 146 54

RS 65.073 <0.001
>60 % 140 232
WIFR S LAk 247 197

SCAREE N 25.162 <0.001
INERCLTR 39 89
. IRAH 185 196

JEAE 0.951 0.329
Vo) 101 90
[ 245 225

WS 4773 0.029
PR 41 61
e qm 93 114

ZE A ERAL A 111 94 3.640 0.162
LA 82 78
SN 120 125

HURA 0.178 0.673
(PN 166 161
1EH# 234 193

INENThEE 15.530 <0.001
NG 52 93
o 216 197

2 5 AR 3.145 0.076
FAR 70 89
e KT 207 151

iR S 23.414 <0.001
KT 79 135
R KT 222 182

R B R HKP 13.484 <0.001
/K 64 104
o 191 115

A Y 40.590 <0.001
H 95 171
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3.2. RFESKBESHERI M KZE B EL S THRERRPER T logistic BT 5347

DAt ThRe AR, RRERMTA g AR B BN L R logistic (A1) 7347 . TR{E
RN 2, FREIR, Fie 260 5 STWREEAIHT LUIR  IFIZhRERERT . D2 AR R E &
RPN A o i 57 R 5 BRIV 4 B B A S DU REBRIE ARG, SRR, BRI 3.

Table 2. Variable assignment table of multivariate logistic regression analysis

2 2. ZEZ logistic BN HEEMER

A P TR AH
&g Y 0= KFxfg, 1= HkiE
R X1 0=<60%, 1=>60%
SAFRRE X2 0= EF R E, 1= % ELIF
S AR L X3 0= O, 1= R
NFThRE X4 0= IE%, 1= [ig
il %: 3735 3 X5 0= /K, 1= fRKF
18 B IRE HKF X6 0= mKF, 1= 1KKT
A S 57 X7 0= TR, 1= FHXE

Table 3. Multivariate logistic regression analysis of social dysfunction in patients with mild ischemic stroke

%% 3. RERMMEREFBEL SRS EF logistic BIR4

TiH B1E FrifEiR Wald x2 P& OR fH 95% CI
Ga 1.350 0.211 41.055 <0.001 3.856 2.552~5.827
SRR 0.833 0.243 11.788 0.001 2.300 1.430~3.699
TS URAR T 0.243 0.252 0.929 0.335 1.275 0.778~2.092
INFIThRE 0.491 0.227 4.668 0.031 1.633 1.047~2.549
sk 4=z B 0.870 0.201 18.815 <0.001 2.387 1.611~3.537
i 4=Eia=gil 0.529 0.214 6.085 0.014 1.697 1.115~2.584
R 5 5 1.035 0.193 28.646 <0.001 2815 1.927~4.112

ik -2.192 0.234 87.826 <0.001 0.112

3.3. BEHL AR R B B9A93E 5T

W AR 7:3 L BIBENL 2 I ZRBEFASE, 2 R R A0 M e He A i U R BN B AL AR PR
BRY, BUEES AR . SCFRRE. IAFITNRE. (iokIEs2fE . (iR B 3R AR T AN A o 5 0% 55 1 BE AL AR
PRI . SR AUC. S REBE. R A F1 A BORAT RV RE TP, 12 i 28 R T AR
0.785, HEWIZR A 0.721, REEN 0.744, KRN 0.698, F1 5ECN 0.727, 7B IZAR A LE T 5 i 44: g
At B A 22 D) RE BRI I RIVELLF . SR RAE NS Y ROC MIZR LA 1, 3R/ (1 X 3 FE AL LT
A LE AR SE b VRIE R DL 2, ARHERNZR LIS 3, SRR IZBAY Y TI 45 SR 5 B S i v & R B R
Ufo ABFFN 7RI AT AR, 51N SHAP fR: T B0 WS R 34T iR, e AN R R S A A
TR 25 5 2 6] AR S, SRAEETT AL I R . SHAP HE B HEZ AT SHAP LI LI 4. & 4 1 i)(a)
N EEEMHEA K, (b)) SHAP #EHEE . SR KR, AR5 20 il = BRI SO RS . A
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RIS GIRBEEE . SCLTREE. (RHEERATIA AT AL, MR T T MR SHAP
R T AFAEA RO RAOREN, 45 RRM), SR 60 5. A RRS A K. (TR
IR HE TR A . SCACRRIERI DL o ARt X B i) TR LE B, 18
BREAL 2RI TR
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Figure 1. ROC curve of random forest model on test set
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Figure 2. Confusion matrix of random forest model on test set
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Figure 3. Calibration curve of random forest model on test set
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Figure 4. SHAP analysis of stochastic forest prediction model
4. FEALARMFUNIEELE) SHAP 534
4. g

AE 4 BRYE R PA o L P8 0 2 v o 8 B P e S S BRI 17, T i A4 i 24 o B8 R 2 Th RE TR A 1) A
HALHE AN . A2 D REBRBA AN B R I S AV T B 5 RS O, B8 R ERIAE 2 SR i 4
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Mo KBTS TRENLARMEE, RS 5 R R PR i 4 b 838 A 2 ThRE SR SR I X AR, FitE—2D
RS TRER, DU R 5 T R Ak .

AR, File SCREE . INFIThRE . DiRIES2 L AR DT . (2R B B B RE /138 5 R ALk
PG A R A 2 D AR UL R A Ok . R R A S REALAR AR B v, 2 % f) A S 4
JETEAL, RUEXAE ST I R AL R . ATRERIIER . BEEFRIE N, EE MRS
FAEBATIESCAR, Ml BT, MR EARAL KM 2B R G R EL, HESBOANMIIRE . BaIRE
FAGG TR I HEER, TR R At S SAERIRE /1[19]. BRFEEASL, STURREE. NAThRE. 11
PRIESEIE . AR a7 R B R L RE ) S At 2 DO RESR I R E A G . SO BT e T BB X
TAFIRIIBEARRE AR, TS BB E 18 T MR M S 2 SRR R SRIRE JI B AR, b s b Bk A2
[20]« TA BN T R RS 5535 A 10 BT AU B o 457493 T R X AL 22 Th BEAATE SR THT S AL , e D AHAT D) RE RS,
FEUBE PR AL SAT S5 HORE S B35 T R, MATTT 55 R AL B AR IO AE S IR SRR B AT AN [l A 2 A E0 1)

(217 3Rt 52 B e W 5 2 0ok B B XA T E B 1 00 BRI L RE 3, #5652 PE B T 2 5 Y B e g AT 9,
Mt 2225 55 R FE[22], 34T BRI R (R S DI RE - 2 Fh 58 57 1 i & s N LI T2 R
HAFAER PR SE, 301 IL-6 ZKF T e S ERE A FRRS AIS S B AL R B, T 6 25 P AU 8 2 1 sl i
NS SHANRIE23]. @EEREHEESN T FRE SR, %A LSRR RE IR A,
T ER 2404 2 TR RE RV IR [24] o 3K 8 [A] 3 AT R 30 3o 5 10 8 5 PRI DRI o0 BRGNS R /A R R AT
SEFFZ AL DO RE BRI I R AR R 25

HERFR ] 2 ELA RO T sk A% J A v S8 A 2 DO REGRBE, TR F8 2 St AR AL R BT S T ok
FE . K FUAL B AR ARSI T R I g 2 o AR A S DO REBRFE I AR Y, AR T AUC 5N
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