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[ Abstract] Objective To build a system dynamic simulation model for medical decision-making delay in
patients with acute ischemic stroke,and to analyze the influence of key variables on decisional delay.Meth-
ods The system dynamics simulation model was built with the Anyl.ogic simulation platform, based on
the cross-sectional survey data and carried out to verify the validity of the simulation model by calculating
the relative error and the mean square percent error. Results The deviation of the relative error in the sim-
ulation model from that of the real data was less than 10% ,and the mean square percentage error was 3% ,
indicating that the model fit well. The results of the system dynamics simulation experiment showed that
knowledge on stroke, health literacy, family adaptability and cohesion, social support,and accessibility of
medical services affected the medical decision-making delay of patients, with their effectiveness ranked
from high to low as social support,family adaptability and cohesion,stroke knowledge level, health litera-
cysand accessibility of medical services.Conclusions Medical institutions and medical staff should work out
relevant intervention and measures to improve patients’ knowledge on stroke,health literacy,family cohe-
sion and adaptability,social support,and medical service accessibility.
[ Key words] acute ischemic stroke; medical decision-making delay;system dynamics

[ Mil Nurs,2024,41(04) :46-50]

[W#E AHA] 2023-12-21  [1EEEH#A] 2024-03-25 2P B K 25 FP Cacute ischemic stroke,
[BERBED LA HIF IS (ZR202IMG0SD) ATS) B ARy 2 BR 5 S0P T M0 5% 9 19 T B AL ATS

[fEER ] . LRI 20 . HLE :0532-82991020 o ]
UBEEE] 14 AT 1 20931 81507112 Bl 3.0~4.5 b BRI RS S A o BT P 1 —



R

April 2024,41(4)
Mil Nurs

o« AT o

WEAE RS 0, 3R KOS R R T AT R AL
4106 ERRIR T R AN 52 A R R
S HIE R TIR  di AE A RR EE E E  E  p OR A SR
JEAE DD B B8R A A TR IR R T R E R
P57 5 W i ) e 1 hE AN e RN AN TR BR
HZHNERHESEm AIS BEHREREK SRR
] ELAT Al £ M 2 Inl B ke 0. T R GE Bl D) A
(system dynamics.SD) 1] 8 450 B 5215 &L, 70 B A 3
[i] P Bk 2 FHAH ELAE L i D AR 2 vk L 2 8 R 5 1 5 A
RG-S, A BEGERA E SD F LT, YR A G
B ATS il I e 5 JE 3R A4 5% i WL o o DA ik 2> 18 3
Ak = P 3R AE R B ]

1 WERE5FE

1.1 #rRab % 2021 4 10 H&E 2022 4E 6 H ., 5l
AR I 0 BT 5 TH R = O S B B 4 A B X A 2
WRHE G EBE ) AIS B NS 4. 99 A BRI
(DAEIE 18 % DL b5 () FF A ¢ v 2 fofe it 4 i 4+
T2IRTE M 2018) Y2 Wi AR it 5 (3) [ & i - e
G o HEBRARUE . (1) A IF FoAh 2% 5 ™ 5 M SRS M
PR ()M ENTE, TR E: (D BEREKE
PN 6 4 AL & JHE R B 1 0 ke 5 gl 5 B ) 255 () &
VER BN B Ak, R AR N Bk & . A
98 26 R BE AR BE 22 Bt &5 it (QDU-HEC-2021180)
REAEAIF 2875 2 B, 3 R B OR 4B 3R ROl 40,99 ~
67. 9% BUA T FTBL 55 %, BEAR R 5 KB R R 4
ViRZEN 5%, a=0.05,Za=1.96 , fRARXH n=
Za'w(1—m) 0", 25 BB TR, N 20 %6, 1 2 I

LA LR 480 il

1.2 F&*

121 BELA

L2.11 —a AR & A BATS 6 G BT

VS AR SO A AR B A — N T SE B DL R
ATS AR A AE B8] | AR Ml G B IR PR E il = i [ 25
PP A O BERE . 38 I b B AT K | PR T IR S5 4 4 RT
G0 AT B 3 Yk FEVEAN BT IR 55 AT Be MK OE
1.2.1.2 B PmRAERE RN T 2016
ARG TP I A R A S R BUKS . %R
AL A TP R AR L S RO L fa B PR L 4 2 A
FRAT R 5 ORI B S FR 6 4T, 3k 40 MR H, R
M=, & ER T 1 20, WA 0 43, Ear 0~40
4. %) Cronbach’s o &AM 0.862,

1.2.1.3 Mk m & A 4 B & A8 & & & (health lit-
eracy management scale, HeLMS) H P i bR 25
T 2012 Gt FH T 502 1 s £ A R R TR KT, %
TR R SRR T R AR BB RE ) R A
SR SCRE 4 MERE 3L 24 N5 H . R Likert 5 3757

MEGEAABE” 2 WA WMER UG 1~5 43, 63 24~
120 43, ZEFRM Cronbach’s o %N 0.940,
1.2.1.4 REFFEAE N HEER (family adapta-
bility and cohesion evaluation scales, FACES-IICV)
H1 Olson 2T 1982 4R %l . 2% ) Mg 4 #i% 0 T
D6 Z i 1 D1 22 8] 1) 15 TR 2R A1 8 2 2R 4 i o2 g Ak
Ba RN TR] A i v B 1 B0 e A 1 A8 1 R 07 o5 722 1) g
IV, RS GE R R AE M 2 MR Ot
30 MR H . RHI S HPFar AR 2 B2 o it
K 1~5 43, B4y 30~150 43, iZE W) Cronbach’s o
R 0.872,
1.2.1.5 #4& L # % £ & % (social support rating
scale,SSRS)  HH M KR F 1994 45 Gt il , £ 55 2 WL
SCRE LSRRI SCRF A FHEE 3 AN4ERE 3k 10 5%
Ho &H 1~4.8~10 B4 4 AW 735031 1~4
Gy H S 5 AT H NS R T S
WOt 1~4 70358 6.7 HETCARMR I 0 73, Ak
AR PRI R H (3 9 IO 3. S43 12~66 43,4547
R RN AL 2 SRR KPR . %05 3R A9 Cronbach’s a
FHN 0716,
1.2.2 FAOKE 7 & AT R A D T E A A
") , I A A G AR T 5T 19 H Y b 2 S 45 TR
2 ) RO R) RS 235 S 0] s 6 T IS IR E
S R B U 5 (0] 4 L A e 430 B30 8 450 57 B3 AR
HANFEEE IE,
1.2.3 itz R SPSS 26.0 P47 B dhE o
o fFEIERS AT TERER I 2 £5 Fow B IE
BOH T EER R M (P, Poy) Eon, 41 L
BRI T 22 93 B 8 Kruskal-Wallis H #5450, 114
BEORE SR HIASCECR B 53 He i3 20 8] e HCR R O7 ke
B, DL P<C0.05 R ZEFAGIFE L,
1.2.4  AIS & # 3k E 2k F R R A 5 7
1241 WA ARG AW LR D SR A
ZOr A DARE R ALS B35 1M AR A AR
FMEREZR I s (OBIRH R A BB R ENE
SRR T | B RE R A A ™ R 5 (3) A BRI
B A AR BB AGRE IR (4 52N G JAE 2 9 55 3 I
Fhge SR L I BT R S5 P e, I A R Ak
BRI FBE R GG NAE A2 SR BT IS5 T Rtk
5 AN PR BN KBS i, R, A E R
PR R GEANA T SO A AL iR PR 2R T3, A8
BEEHEATE AR KA,
1.2.42 BARXAZAaH  FET SD LK SCH
T2, B A A I e SR R I R R B P CRL A 3 A I e 5t
) RIS B e 3R A 3R PR SR A B B (R G 2 A B d
L, 0LE 1.2,



. 48

ZEFAPH 2024 4F 4 F,41(4)

18 ToRET R B
+

‘kz‘ . fﬁ}‘
—FEREE A PAAAT
T Uﬁmqgif/f

+

& 3AF

(i e TR KT

B1 #ERKKEEERBELRE

I E A
HRAEPEE

BZ } %T’f“‘?’/\\
FREST HAA KB

B & EREIRA R ITEJzGOyLAJ:

> fi NS

B2 SERFEERERERE

1.2.4.3 MAAZTARETE (Fa & E ]St
ATLS H w5 P s E IR SD A6 i Ak, B AT 50 A
P 5 10T i Bl B R AR b ik AR L AR BF 5 B T
Ak L 8 T T ACHE . R Anylogic BOUFAS A ATS
$%Ejﬁ|§{k%i£%ébﬁ£m£

1.2.4.4 FRXEITAAKEE ﬁ/ﬁT&/\éﬂﬁAIs
B MER SRR R, TS m B E XS R%
VBRI 58 B, A SC 25 & SD B2 3Rk K A Wi 1 18 A 500 1
Gt 2= A s R Oy B KO B T H G

RERETEE

sESRETRNRE
Dl g—
71N

G 0122
ETRSTRAT )

AISEE R [E

B PN FE — 2 3 L A ] P R AR ek L A Y
AR AR T 5 AR A T UM O AR A Y 3fe B 5 il B AR
it ph 5 A G 1Y AR R Il T R BOR o S A 2
IE 2543 A R X 80O R A FR B0 B, AR RS
A3 H S P B8O AT FR O U o R
WA ] R B BUE . T 280 o e AR
T OO UERRE R AY 28 AR X R EA T JC R ARAL B
1.2.4.5 SD AR A2 A B e K6 U6 T d R0 B B0k
HHEEAM AL RGN ER . AU I0” 8 o
RRHDLE 0 L S A 1 50308 52 B0 R A% B0 E . M x5 22
¥<<10%., ¥ 77 A 4 W iR 22 (root mean square,
RMS) <5 %0 RN BRI G 841

2 #R

2.1 AIS B — AR fr A Ak KR IR 480 i
AIS B LB R £ (61.87%0) . E i =60 % (5
62. 50 % ;1B (BOAKR 5 33.96 % s SCAL TR BE Jg /N2 Je L
T b 35.63%0 5 M B A JE 7 89.79 %0 5 A Mk T o5
46.88%0 s X BHE N JT U AR 3000~5000 (i 30.63%
PR IER F IR ON 4 b, P SRR 2 it IS pke 5
] >>1 b A K Bsf 20 Of B8 Je 3 B [ <<1 b)) 43 51 285
iR 195 1], AIS Bl PR PSR 3R R 5k 59.38%%

2.2 SDAFAREHIELR HAMEFLKN 1.0
LR A]SN 40 d, I 56 F 1 W 1 o 2 £50dE o Bk g ) 4
480 i K AIS BFHWI IR {E & Sl 480,48 47 F IH 4N
3 7R, BTAT 25 5 5 0 W w45 R AR — 3L LA
FEARFF A SD 2ok, Wk 1 PR .

?F%@EESE&K$

G
HeEEAT
G
o SR E
343
| ¥ *
aEEs EaohE
_.4%%8.2 G tjETElﬁitF??
. \ {
N - . \
= e Py = REEIREE
- gﬁgw—}ﬁ A ——
0 18-1 |
G
Rl SEFH60S0E
] "®
FaEE SimARNE
4,143



S |
FEP April 2024,41(4)

Mil Nurs e 49 .
*1 HTEEIOREZEIE 3.2 MEEEHR AMRERER.BREFRE
FEIN ¢ DFEGER RBFShRLs AR 2 ATS AL R GER () 2 M TR 2K, il 3 R o7 J (e
R DI 190 195 0.02 FREAT A4S PRG54 Ml B R FR K e B kA
SEAREEER W 2= OO IR XA 0 R B O R4 o IR e
RMS=0.03

23 AISBEZFHAERRLERZABEGALER S
A R AR AN R KT B AL A 2R, SD
HLSL I ATS BB ANE & 2000 1], 45 E 0 TE]
100 d, 43 ¥ B 5 4> B AR 1 A ) b Y BL Al | 43
FEETE 2096 .40 % .60 %6 o W58 A5 1 HU(H 25 5 X% ple o
FIEIR R NE 52, 25 RN SR 2 B, it R PR A
IR NEBE DL B K P Y B i i e 2D, S
JE PR R SR AR R S 23 S G E R % B 5 3 0
A R R R R L BEYT IR 55 AT Rk

K2 BRPEZTRAMEMNMPRERKRERBEERRL

- 5 WG WIRIE WIIRME

- WM BT 20% $RTF10% T 60%
AR 1200 1091 1007 906
fd 2 IR 1200 1109 1030 961
REERBESENME 1200 1071 956 855
[ARASES 1200 695 400 239
[ 57 iz 55 W] Rk 1200 1111 1034 968
3 itig

3.1 AIS BAstE kR ERIK  AHFEH ., AIS
FBH Y s e O AE 3R PR R 25 AR 0L, e 3R AE SR R R
59.38%,5 Lim %" AR 45 R — B, PR iR
ALBFE Y 4 h, o IR T R R L s T e
ARG A Y B D SR b A B DL U6 ATS BB
R 59 I e 3 A SR AT R A B A Akt /b el {2 BE ATS
RS RL B /b TR SR E SR R iR T A R 1 OC
P18

3.2 AISEBE#RERERERG Y0 A E

3.2.1 F ¥ kip k- F O ABRE R TR HERK
FiESR HR o AR 2 b R K P Y R T e > . B
FEFNR K R R SR 2 ) A A G
PE . AT 58 5% IR 5% AR FH 1l 2 A e R R K7
B — 2 R VE M R KO B R BRVY L AR BF 5 B
(18 i A v 20 7K T 8 A R A A I A e R R
IKOP RN OB it S T A5 0 B B R
R R R R 0 AN B S R L A B T b R
PRI 470 38 T 5 A T e A v fgdt S 280 I o 3 R
TR AT U0 52 38 1 2 ARG 2 A i e A HERY
A 2R UL TR B Rl A TR R 2 A @ R E
T 301, L AN A S 2R 5 L i DR A rh R ] TE o 2 ofA T
WoRINEAY &R A

B Ach s £ R Y 4 RE R IR K R
FBR NI LK PSR AT Ry . A BT R, i A
Hh R B R R IR B R A B B R K X DD
= e 5% S 3 F) R B R AR AL R OR 5 ik — P T
G 1) BIF 5 AT BTE 58 LA BT 50 285 D Ji 52 mi AL o] LA
L il 7E A RO T TR . 7 BT AR R OT R 2 TR
THOR M B E ARG a4 R R R U
il /L I 2 PRI IS DR SR HE IR ) A A

3.23 REFFEASERME AFREGRER, K
WE S 8 B 5 0 PR ATS HR A IS D 5 AR R 1 5
PUER . R GRBE 5C 28 T T 2 8, K8 A B4 =22 [
B A L V) S E SR DA KGR [ 1 O B T
R Bl i FE R ER L R L X 5 e R T &% R
BEU . GRBEIE N AT SR A 5K RE IO X 5 IR L 1Y
AT iR KT 1 S BE 3 I P A ) T R B A LA
BRI X s B p gl 1= o 4 DX R IR g ) 4 B T A
H LB ATS FREE R Y B i 6T T R ALS 835 45
P oK B w8 SR S B S A

3.2.4 A& xH  ABIIEREIR A SRR
ATS B BE PSR SE IR 1 5 i D 3R 547 LA 2
R—EB0 B B R R, 32 i pk 23 SR K CF X s>
HIE IS TR SR HIE A 5 I A P A R, T R K P AR 3
R P B8 38 09 B LS 0L SRR SORFR T JEE
B AR AS R AR I BRI TE R B9 A 2 BE TR A
P g RO T BB R B2, B g5 N DU AE O
T i A Hp R LA B A N B8 IR B e 1%
WAL 2 SR Ko 80O SR 5 T Oy S8 e it
M SCRE A b s e ANRE BT A A ol R VA
e TRUREE o A A 0 IO SR A DD S 4R e 4
1R 28 AR R R RORE IR R s L SR O i 4 B T AR
ARl TR 28 R AR T B A AR X A
TSR AN VA v s fE AT A S B Bl /N AL
I 2 Al B A PR 3, B e b 2 SRR 5 T s
Jih A v e FE N RR R 2 5 Ak 2 16 gl A G A R
ISR B T B A RN 8 M AL 2 S0

3.2.5 BEHFMBETAM AU R BN, EITR

g5l Je MR ATS SRE L BE R R AE IR R [ R . 7E
LB UG 3 S : @5 N (gl A VA ) 15 R L A &
BTl AL AR ST R R AR BE A T A 1 L IX 3
SEE KL BRI L 3T 3 2 BOR AR DI B 2 Y
DX T JR 2 v i i N TR O £ L ARG 25 A IR B2 T IR



« 50

ZEFAPH 2024 4F 4 F,41(4)

55 AR AR B M B AT R K P, R BR YT g T K
2 B BN R T] 4 e AR )2 BT LA 9 N g B R
- A T AR IR 55 o DR B M A 43 908 9T A B
1l B2 8 A 280 it ke B 2 R TR sk = 1R T IR 5% R
PR RE R WL Be . 78 28 % AT L2 4 BT, WO I OC T 28 U
W 45 22 11 55 BB I, 0 — 20 i 4 B T R B R BT
A F AU AT IE SR W R 2 AR N A
PR A 2 L sl S0 A rh AR DO IR 9T 9% T E R
AR,

4 ING

AWFFEHT SD HEE ATS Mt BE P o 48R R

Be 2 A AT, 85 B W OR AR R OKOE VR R

I FRE R P 5 3E N A2 SRR R T IR 95 TT M

PEACF- 10 ATS 35wl B e 3 SE 38 1 52w R %L HL

$i 1 23 SCHR KT X b 5 B e B E AR N B BT R

JE Jc v b ATS FRE A B R SR SE AR 4R IE T AT A

WG . AT A AE 43 Ry BR P - — 2 A F 5% o A I I

Bt I 2l R AT G 1] W 58 E — 2 B Ik I 4R 5 H

FEHLHR AL AT T A A 1 AH OC T S e L D10 S ik

A R B R R AR s TR AR S ANAE 1T =

P EBER R RN A B IR A A TR

REEA S,

| &% k]

[1] TSIVGOULIS G,KATSANOS AH,SANDSET E C,et al. Throm-
bolysis for acute ischaemic stroke: current status and future perspec-
tives[ J ].Lancet Neurol,2023,22(5) :418-429.

(2] #5020 ety P 3 o K v R BR ) 0. o 52
FhIkik ,2018,38(8) : 685-688.

[3] MOSER D K.KIMBLE L P,ALBERTS M J.et al.Reducing de-
lay in seeking treatment by patients with acute coronary syn-
drome and stroke: a scientific statement from the American
heart association council on cardiovascular nursing and stroke
council[ J].] Cardiovasc Nurs,2007,22(4) :326-343.

L4 Ml AR T A VR G50, 25 1 & e e e i 4 v A8 ok 5 e 3
FE R 5 Ay BEOK P b 2 SCRERI N 5 2 A AR DG M [T . A A
FRI%,2021,38(6) :42-45.

[5] PARK H A,LEE H A,PARK ] O. Association between area-
level socioeconomic deprivation and prehospital delay in acute is-
chemic stroke patients; an ecological study [ J/OLJ. [ 2023-10-
11]. https://pubmed. ncbi. nlm. nih. gov/33050565/. DOI: 10.
3390/ijerph17207392.

(6] rpAR B oot 07 2 0 ox o P A 12 2 2o 1 2005 2 4 2 I I8
24 [ B M AR 2R dE B 2018 ) 1. b A i 2 B
#,2018.51(9):666-682.

[7] ONZALEZ A,COEDEROAC,CRISTOBAL M, et al.Contribu-
tion of onset-to-alarm time to prehospital delay in patients with
ischemic stroke [ J/OLJ. [ 2023-11-10 . https://pubmed. ncbi.
nlm. nih. gov/31519457/. DOT: 10. 1016/j. jstrokecerebrovasdis.
2019.104331.

[8] HURST K,LEE R,SIDESO E,et al.Delays in the presentation
to stroke services of patients with transient ischaemic attack and
minor stroke[ ] ].Br J Surg,2016,103(11):1462-1466.

[9] BOLARINWA O A.Sample size estimation for health and social
science researchers: the principles and considerations for differ-
ent study designs[ ] ].Niger Postgrad Med J,2020,27(2):67-75.

L 105 P Ji. B& 97 MR 55 AT B 3 A A 2 41 N 2% BB AR 0 1Y 52 i [ D .
BN - WL AR MO 22 . 2021,

L1108k . B 348 20T T il 2 v W 52 00 26 38 RS AT B 2 WL 48
AR (DR 50 AR R, 2016.

CA2 TN b, A% 9 5 A (g B 36 3% 4 3R 19 BF 5 % G 0 28 i I [ D],

. 2 HOR%, 2012,

L1308 S MG, VRS  HSHE -, 45 52 BE 256 5 J8 ML B 1 i 3R L K
JE PR 3R ) A0 R M ——1E B 5K A 43 BUIE 5K BE D
Xt BRBFSE 00, h O B AR 2K, 1991(5) :198-202.

C140W KU A AR AL 2 SO X S0 A R A s [T . oh O 31 B4R
Z&i,1987(4) :183-187.

[15]JGEFFNER D, SORIANO C,PEREZ T,et al. Delay in seeking
treatment by patients with stroke: who decides, where they go,
and how long it takes[J].Clin Neurol Neurosurg,2012,114(1):
21-25.

[16JKUANG J,ZHU X, YANG L,et al.Factors influencing alertness
to premonitory symptoms in stroke patients with pre-hospital
delay[J].Public Health Nurs,2022,39(6):1204-1212.

[17]LIM S H,TAN T L,NGO P W, et al.Factors related to prehospital de-
lay and decision delay among acute stroke patients in a district hospital ,
Malaysia[ ] ].Med ] Malaysia,2023,78(2) :241-249.

[18]JIVENSEN A B, BLAUENFELDT R A,JOHNSEN S P, et al.
Understanding the seriousness of a stroke is essential for appro-
priate help-seeking and early arrival at a stroke centre:a cross-
sectional study of stroke patients and their bystanders[]]. Eur
Stroke J,2020,5(4) :351-361.

[19]LIM S H,TAN T L,NGO P W,et al.Factors related to prehos-
pital delay and decision delay among acute stroke patients in
a district hospital, Malaysial J ]. Med ] Malaysia, 2023, 78 (2):
241-249.

[20JNUTBEAM D,MCGILL B,PREMKUMAR P.Improving health
literacy in community populations; a review of progress[]].
Health Promot Int,2018,33(5):901-911.

[21JPOSAWANG P, VATCHCRCVONGVAN P. Development of
health literacy assessment scale for Thai stroke patients[ J].Top
Stroke Rehabil.2023,10(25) : 1-9.

[22] 2% M 00, 222 30, 55 T 52 T 58 3R 10 1 08 M A8 A {17
H A Y AR BT LT P AR O ] 2, 2019, 23(7) : 861-865.

[23 08 A Bk 41 ij 4 i A8 8 958 005 2K 4 Ik 5 4k 25 SCRF L B 7 2 9 AR
KRS D] T ) P BE 2R, 2022,

C24 JBRAR AT » 87 T2 AR AR B 12 97 I 55 {3k 405 &5 4 X0 4% 14 05 1 07 119 3% i
LI e gl K2 24 4i Ak 2 B4 2, 2023, 25(6) : 57-70.

L2587 B 0] TLE W MR B2, 45 22 8T g 2 e 8 9 IR 55 5 Il ] R
WEFEL ] B SR IR 5 9 B2 Ak, 2024, 19(1) : 38-41.

[26 150048 JU. B2y IR 55 AT B poxd J& B f e AT S A9 52 i [ DL s - i
W 28 B R 2. 2019.

AR 3C H B - il D



