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Construction and validation of a prediction model of psychological distress risk in adult patients with stroke
CHEN Yannan,ZHUANG Shumei, JIN Shimei,ZHOU Xueying

(Nursing College, Tianjin Medical University , Tianjin 300070, China )

Abstract Objective:To construct a prediction model of psychological distress risk in adult patients with stroke and validate its predic—
tion effect. Methods: A total of 428 adult stroke patients from the General Hospital of Tianjin Medical University, the First Central Hos—
pital of Tianjin,the People’s Hospital of Tianjin Baodi District and the Special Medical Center of the Armed Police Force were selected
from February to October 2023.A self—designed general data questionnaire, Distress Thermometer (DT ), Numerical pain Rating Scale
(NRS), General Self-Efficacy Scale ( GSES),and Perceptive Social support Scale (PSSS) were used for the survey. Univariate analysis
and binary Logistic regression analysis were employed to identify risk factors associated with psychological distress. Logistic regression
prediction model and random forest prediction model were established. Results: Logistic regression analysis showed that age, stroke type,
NRS score, GSES score and PSSS score were independent risk factors of mental distress (OR=1.146,22.435,4.953,0.713,0.920,all P<0.05).
The prediction accuracy, psychological distress accuracy and area under the receiver operating characteristic (ROC) curve (AUC value )
of the Logistic regression model and the random forest model were 93.0% and 94.5% ,66.7% and 87.5%,0.961 (0.940-0.982) and 0.886
(0.789-0.982) , respectively. Conclusion: Both the Logistic regression model and the random forest model can predict psychological dis—
tress in adult stroke patients, while the random forest model is better than the Logistic regression model in identifying and predicting pa—
tients with significant psychological distress.

Key words stroke ; psychological distress; prediction model; random forest algorithm
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RIFUGAR R EZE . MR, 516504,
A LRI R R TSR | T e KRR P AU RE I R AR
TRV A e, A A I R I FHS, BRI, AR5
K Logistic 101353 Hr F1 ML ARAR A 7544 R i
A e R U B 9 ARG T ABE AN 4635500 IR 5 1)
fER R, B 7E R RS DAk RN 2k =5 1 AT
SRBCHB MRS TSRS 2%
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1.1 #Frstg BT 202342 HE 10 AEXR
HER R R ERE RS — Pl BB L KT
FHR XN B BE BE S ik e 0 I 2 ol R 2 B B
TRIT RN ZE T B RS 4 . AARE: (DTS
(o ot i PR B A HP 2R R ) 2 W BR HER)
()45 18~60 %/ . (3)EIRTHML, 15 £k N IE
o (TG ABS SRS . HEBRPRIE: (1) REA:
AR . (2)BIEFE Diae ™ E AT e L0
JIE RPN . (3) AT IEfE B M2 iR
SPoLOERYT o (4) IEAES INHABFFE o AR A5 T
RTINS, n=22,P(1-P)/8*, A 55 h
a B 0.05, N Z,=1.96; P ZLHRi7e i B0 w0 % A
ROA T SCHRE , A BRI O R R AR RN
38.33~67.9%", WL EE 56%; ViR S
EEHIFE 5%, THEHHUAREAE N 379 ], &3
10% MR e E A I /00 417 i e
YN 428 BB . AWFIEIE T KR ER RS B
B AL (S HHE S . TMUHMEC2022005 ), I
A B SR 5E S R

1.2 M+ L

121 — PRl A R — ORI A R R
HAfTE RN A S O AR R
fEHL ZHE R WOk Y7 AT SRS 3[R
JRAEE T B G E N H WA S ) FLBE 9 A G
107 e e R A A IR RIT
A BRRE TS ).

122 OHYEEIRETHDT) DT & 26 E E 7 4%
BIEEAE P 28 (NCON)HEZE 32 e v SC R - H
PR AL AR T 1 R A OB KT R
FEM OCTEIR ¥ ) ~ 10 (B BEJR 7 ) 3 11 AN RUBE, 438k
M RN DB R B , 19 =4 RN

B2 B0 DR Y o IR BBUREE O 0.809~0.877,
RS EER 0.621~0.685.

1.2.3 EREF I &= 3£ (numerical rating scale,
NRS)  NRS 2 R T IFAG R i bR A 7 B 1
P TR, 18458 0~10 43, Hi 0 23 Jodf , 1~3
I3 RS L 4~6 43 TP PR T~9 o TR
I, 10 3 AR U | 15530 s YA R iR
1.2.4  — % [ IR A BRI 3R (general self-efficacy
scale,GSES)  GSES J& R ] th A FEAF I A9 v
SRR, VAN BB I — i TR AR IR %
FI N0 KE, BYEEELSE . R Likertd 074>
%, W SEARIER B S8 2 1B, TR 1~4 41, B
53 10~40 43, 15508 AR B TR R ISR . 7EA
5, %5 21 Cronbach o REH 0.87,

1.2.5  4itH At 4 3 FE 5 5% (numerical rating scale,
PSSS)  PSSS i Zimet 25145 ] , 22 57 4 19F 1999
DA, TP BT 1A H W SE 2 SRR
B, 312 N E AR GE SR A SRR A,
Y 3 ANYERE, R Likert7 F0F43 1%, B AN TR
BRI R E” TN 1~7 4y, 15 R 12~84
g3 A5 e R S N WERAZ B K A 42l
B SRR TR 0 12~36 43 A IRAIUE S H 7K, 37~60
43R FRATUE S IR, 61~84 43R i3 ATHE S HEIKF-
TEARMIFE R, iZ 2 5L Cronbach o Z2%0°40.840,
1.3 FARE S ® PR E ML NEH AR 2 4h
FHIE AT S e n B UG B MK e s [
J& R BEREAR B AR T R G, BRI A X R B A
FAE 222 R S IR B B2 L, X A 2 A7 48—
BN , 35 KT 45 31 Bt R, Ao 2 ki
] 450 1y, e 2 ISR S04 428 10y, 15 G de /Iy
FEAR R A RN 95.1%.

14 %itsas R SPSS 27.0 Al R-studio i fF
P Logistic 11 F5U N A5E AU R0 i BL AR AR 00 452 4
YIS TR AR 7, A T N R AGAIE . TR %
B A IERIES 0 R BAME AR E 22 2R 5 1T
GRS A 43 LU 3R o 18] LR RS AR AR
K95 s AT G IES A I THRE OBV MIP25, P75)3%
7N, 20 18] HhE R FH Mann—W hitney U ke g s >k R~
Hor 55 b A I SR A RN F A B SR Dokt (A
R i e B R 2, LA AR A Hp BB 2 A7
FEO PRI VR AR B GO 5 4l =1, O FIE &
H=0), KN R Hrrh BA G2 X (P<0.1)
BRI ZAE A A AR &, 4T 0T Logistic [RIAEEL 1
FHIZA B 1] A (Forward) KUK P {E R/ NH A S
THEE W H AR | AR Nt [ &2, B B AR A
1) A AR TG T2 B S, IR R KA kA 7
ZHhTE . RAIMET AR (AUC)E Tt R 1 |
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THOURREE RS R TR SR ALE F AR I AR
MR TR RE . LA P<0.05 W2 RA G245 XL,
2 #R

2.1 W EFnERE B H 0 RE TR WA
N FAh 22250k PO A e TR R & R 150, 257
WG L (P>0.05), WL 1.

F1 JIGENNREREOEE AR
[xxs,n( % ),M(P25,P75)]

Tab.l1 Comparison of the baseline data of patients in the training
and validation sets[x+s,n( % ),M(P25,P75)]

Eistay W (r=299) MHXE=129) YWz P

N 16.05% LR R4 R s, PRAAEIS 4K
JE NI AU FE bR 48P0 | F BEEE J) &% NRS
1941 .GSES 15941 \PSSS 1941, 2 A 4 it X (35
P<0.05). S5.0BRIER AR, OB 25 4 AR AT 0%
B, FEEAYI A YA <2 000 JC 1 R 25
Tore R s R RO Y FL T R NRS 5
Ay DHIE R 20 GSES #5943 F1 PSSS 15315 T
DR, W 2.
F2 IGEMER RSN ERESHT
[xxs,n( % ),M(P25,P75)]

Tab.2 Univariate analysis of stroke patient in the training set
[xss,n( % ),M(P25,P75)]

(%) 48(39,54) 49(42,57)  -1.95 0.051
5

5 180(60.2) 82(63.6) 043 0512
I 119(39.8) 47(36.4)
JEAE i

Wi 198(66.2) 82(63.6) 0.28 0.596
AT 101(33.8) 47(36.4)
ZHERRE

INFERVLT 76(25.4) 36(27.9) 324 0.198
v ER 204(68.2) 79(61.2)

AR LT 19(6.4) 14(10.9)
iA4

ol ER R 185(61.9) 74(57.4) 0.77 0.381
TEHR 114(38.1) 55(42.6)
BEy7 At

EE 37(12.4) 10(7.8) 1.97 0.160
BRI 262(87.6) 119(92.2)
TEURAR L

RIS/ IS 36(12.0) 17(13.2) 0.11 0.743
(=Y 263(88.0) 112(86.8)
JLFE

il 28(9.4) 14(10.9) 0.23 0.893
FicfH 224(74.9) 95(73.6)

Fi 47(15.7) 20(15.5)
T 2(2,3) 2(2,3) -1.33 0.184
FHENI A WA (GT)

<2 000 56(18.7) 24(18.6) 0.44 0933
2 001~5 000 126(42.1) 55(42.6)

5 001~8 000 92(30.8) 37(28.7)

>8 000 25(8.4) 13(10.1)
Jig A a2 A

FHAEIY 258(86.3) 113(87.6) 0.13 0.715
H i 7Y 41(13.7) 16(12.4)
fR(A) 1(1,3) 1(0.5,3.5) -0.16 0.870
=275

o 99(33.1) 45(34.9) 0.13 0.722
= 200(66.9) 84(65.1)
1RIT I

FARIGBIT 17(5.7) 5(3.9) 0.60 0.437
e 282(94.3) 124(96.1)
HHRE

R 205(68.6) 96(74.4) 148 0.224
v/ AR S 94(31.4) 33(25.6)
NRS 1543 1.2+0.5 1.2+0.5 -0.04 0.969
GSES 15843 69.0£9.4 68.9+10.1 0.13  0.899
PSSS 1547 33.0£6.6 32.8+7.0 0.36 0.717

T NRS : BB E 1T i 4 5 GSES : — it A IR BB I 2 3¢ 5

PSSS: 4TE AL TR R

22 WNAEBHCHRBRELGRZHER T oM

WIZRAE (n=299 ) A7 W] 2.0 R vy 19 JE & 48 191, 46

LA IEHH(n=251) G (n=48) x%NIZ P
() 46(39,53) 57(48,58) -4.11  <0.001
4531
EE 151(60.2) 29(60.4) 0.001 0973
& 100(39.8) 19(39.6)

JEAE

T 168(66.9) 30(62.5) 035 0552
Akt 83(33.1) 18(37.5)

INFERLLT 64(25.5) 12(25.0) -020  0.842
W EE R 170(67.7) 34(70.8)

AR 17(6.8) 2(4.2)

Ol

Tolb/EER 150(59.8) 35(72.9) 296  0.086
TEIR 101(40.2) 13(27.1)
BTS2 AT

A2 30(12.0) 7(14.6) 026 0612
BT ORI 221(88.0) 41(85.4)
TEURIR AL

KA E IS 34(13.5) 2(42) 335 0.067
CLE 217(86.5) 46(95.8)
L B

= 27(10.8) 1(2.1) 047  0.065
Fic e 182(72.5) 42(87.5)

Fi 42(16.7) 5(10.4)

T 2(2,3) 2(2,3) -1.68  0.093
KRN HWA L)

<2 000 40(15.9) 16(33.3) —2.58  0.010
2001~5 000  108(43.0) 18(37.5)

5 001~8 000 79(31.5) 13(27.1)
>8 000 24(9.6) 1(2.1)

LGRS

FHFERY 225(89.6) 33(68.8) 14.86  <0.001
1 7Y 26(10.4) 15(31.2)

JREE(H) 1(0.5,3) 1(1,3) -0.14  0.889

w 77(30.7) 22(45.8) 418  0.041
= 174(69.3) 26(54.2)

BT

FARIGIY 30(12.0) 7(14.6) 026 0612
s 221(88.0) 41(85.4)
H R

B 184(73.3) 21(43.8) 1633 <0.001
v/ EE BEAK 67(26.7) 27(56.2)

NRS 134y 1.2+0.5 1.3+0.5 -3.29  0.001
GSES 1343 70.0£9.5 63.0£9.5 458 <0.001
PSSS 15443 34.5+5.6 24.0+5.6 12.85  <0.001

1 :NRS IR ECA T 5342 GSES . — % F FRALAB I 353 PSSS ¢
AtE RS
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23 WSHRBELSEEH Logistic B3 54 B IRM
KA FIR R AR AR NRS 15357 \GSES
1373 PSSS 1373 L B & A fE R R, WLk
3. MR Z R ARG I AR 5 S0 5752 )
HER, MG b8 OB Logistic 1117
JRURSE IR , 453 3 385 : Login (P)=1.388+4F- i x
0136415 Hi IfiLx3. 111+ PR 1573 x 1.600+ 8 AH 12 52
FF131%(~0.083 ) +— M F FALHERG 5 x(-0.338)
®3 REFEHEELEREEREZED Logistic ERSHT
Tab.3 Logistic regression analysis of risk factors of psychological

distress in stroke patients

K2 B SE Wald P OR 95%CI1
A 0.136  0.038 13.001 <0.001 1.146 1.064~1.234
SR 3111 0.767 16.443 <0.001 22.435 4.988~100.897
PIRfSsr  1.600 0431 13.764 <0.001 4.953 2.127~11.533
St

4 -0.083 0.021 16.330 <0.001 0.920 0.884~0.958
S
— R
XLt -0.338 0.054 39.058 <0.001 0.713 0.641~0.793
A

2.4 IR RMAUAARBEE  ARARBEHLAT A
P B (niree ) AN [RRFAEZCE (miry ) 5P 2448
AMETTTRZE R (out of bag, 00B) AR IL I R IK], >R H
which.min PRELZE R 7R i ntree=134 B, fRA 1) -1
LIMITTHRZE RN BE PRI niree=134,
S PR IRORCRE miry=4 I, PAYASSME TR 22 5 b
{5 DA S SR B d R T L LD 1] 2.
FEMASE t AT I0E , 758 B ERf % 94.5%
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Fig.1 The variation of the number of decision trees and the rate of

out—of—pocket error estimation in random forest
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2.6 Logistic = JAAE AN 5 W AUARAMAR AL 69 T 2L AR
s FEHLARMEBIRY A SO R R = T Logistic 7]
ABETRY  JE— 25438 2 B, 76 1E 5 HERfR R BUSE |
FEF M L Logistic 1A YR &5 T REAL AR AR 1Y
AR AR R 7 D, BEMLARMRBIRY S T Logistic
[, UL 4. Logistic [MIFRERIY AUC “H0.961
KTFBEHLARAAIG AUC {H 0.886, W4
x4 RERBEODRBE Logistic TNEE
OB AL AR AR BT 4 T 25

Tab.4 Prediction results of Logistic prediction model and random

forest prediction model for psychological distress in stroke patients

TN PR R B R U

- o AUC(95%CI
B (%) (%) (%) (%) (g MVCO%CD
Logistic 0.961(0.940~
1 93.0 66.7 98.0 81.7 100 0.982)
Rt 0.886(0.789~
s 94.5 87.5 955 737 982 0.982)
H: AUC: iR T
1.0
0.8
B 0.6
B 04
T BEALAR AR
0.2 - Logistic [P1JA5347
|~ BHLL
0] Ea— , . . ,
0 02 04 06 08 10
1-F¢ 5

B4 BZEREEOIEEE Logistic B 3#EE
FNBEMLFR PR B TR R b
Fig4 Comparison of the predictive effect of Logistic regression
model and random forest model on psychological distress

in stroke patients
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IR AUC 1E 0.886, UiPH Logistic [R1IAERY f) T30
BT, fEIERMER R . BUREE . R,
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tic [EN AR IR AN A7 7E B G500 B 5 1) JR 1N g
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