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94 ¥EFS W AAe FEstm Y dwol FPozM, ¥zt

o3
(ot
ol

(Ghadimi, Hanifi, & Dinmohammadi, 2021; ©]5= et al., 2015), 7}
TS &% Frigd Fo] gAY, T el A"a el gl F4
2, A8 ol So|th(Khalil & Lahoud, 2020). &% oA AAE
NS HEld A Az 4 O AP A F shold, 53] dEAd HEF
2 AA HEFY 80%E AAsHE HEO|tH(EAA, 2023a). 33
ghxpe] i sk 2018 | ui¥] 2022 d 7.1% SUReRla, A
HEE 60~80 AlZF A A dAE [T 80.3%F AAFTHIIZRF
AAFE 7R, 2023). T3, A 10~15%% AFgstal, UmA| 70~75%%
el o EFS AA HH(RFHEZFTS], 2019), H< 5 A A
% A9 A8 SHRES 1 AT 22.8%(AFHF 5.3%)7F TSIt
AR AxE7E, 2023). A S8 HEFO o AW EAE 1)
Abslel Al Sjgmn] Feke] shE Bk ofyE), JiQle] AdS Wof el #AG
=

A sl Gare MAE A8 Bl Fad B B

Rl

~

(o] B &, 2022; o]4F et al, 2015).



Sto] A &HAE FASAY 3 Ul dAAA=S HU 24 AI7HA] AFE-
= Aot YrhHKim et al., 2021; McDermott, Skolarus, & Burke, 2019;
Powers et al.,, 2018). 18y} 38X H=E=F dxo] AW g d4d Sdl&S

Al s BlES gl A 10% A% siFEH, ol T4 A AHNH
el =2 a7k 8] ARFTAMAe]l Fa €491l Aew wBI HAG

delays model & Fé&f /MedEA= AlRE0] A Al HAXB7FA o] X8

FTAA g9y dAE /M 3E9 a2(Thaddeus & Maine, 1994), o]3% o]
pde g4 YEFolY ALAAY e 5 HIdx g F&HUT

(Muraleedharan & Chandak, 2023; Vaca et al., 2019).

8] HEFT FAEY A5FFAAN FFES VA= 82l gigk A=
s A&Eo] ghrh. Ay ATol A At aaE el AY 4 A9 (Beal,
2014), =% HAYol A+ AF(Reynolds & Ward, 2014), =%
=57} 7Y (Faiz, Sundseth, Thommessen, & Ronning, 2014; Garcia. et
al., 2018), =4 FAA By EA4A7F ¢l 4d9-(Mellor et al., 2015;
Wolters, Li, Gutnikov, Mehta, & Rothwell, 2018), -3 *}& o] &3} &L

|

7Zd$-(Park, Ahn, Shin, Cha, & Ro, 2016; Sobral et al., 2019)9] X &F7
AlZke]l At ®Harh dvh whA, oAb Agrely AEAH, Ad,
59 ditd Aol (Faiz et al., 2014; Pulvers & Watson, 2017),
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A B HEF FAY A8FTAD

ko]l el= YA HEFTORE YR, sdd HEFTS HEFTO 80%
BEE AAGE oRlE Aol A AAHow Abg 9 Ao WAy F

Yooz HaEtH(GBD 2019 Stroke Collaborators, 2021; &A%, 2023a).
of JEA HEFTl I wFI el i =& A&kl o

5

W3kt 10~20%7 =1
Azte F s glel 35, 10~15%= AFEEh v A 70~75%% B
g & HHF, 2016).

H o =gds EE A AA &4, &84, ik, E s AlA

7}
TS B dueldd & E+E£F, 2020, ¢

op

]
Fof o} x| zbfell, A o), lAMS} 7oy A Fof QX B AHA FAE
Z Al "ok o]y 3 EAlE AAES HEI AF A 7T AsA7v,
A 75 AstE ERQlolA &t A4S A IY(Kim et al., 2021;

2&%1, 2018). &3] 4HA s|EY HETO SHeE= & T A

o} ol 77, ATAY R, wgo] ofalAu ddolgel, o4 o
e TES B0E A% FE 52/ 9487 24 Sol JrhBenjamin
3 A7to]

et al., 2018; Khalil & Lahoud, 2020). 334 HEF 34 oA
AA a5 Agads dast, A Algke] A4

FdS F5AA 7heAdo]l B (Pulvers & Watson, 2017). H]= FDA &
sldd HET gAllA x27]o dd &3AIQ] r—tPA & T A

o
w
>
)
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ol X5 & wWolop FAAR aHE IS F A, ATETL &S
Zoled AAA 9TS i HuEtHNINDS r—tPA Stroke Study
Group, 1995). °ol% #¢ Fd& T4 ¥HE=F A7 (European Cooperative
Acute Stroke Study)E Sl 3|dA HEFT §F 3~4.5 AIF FStole dA
SAE wEHA o], FHEA Fol F F Ut TAE AT FOoEA

w4719 g HEST SAE AEske A W97 AW 45 Atew

st E A tHPowers et al., 2018; W3t Z£5313], 2018). 2= A HEF
SIAtE o] g a¥E Folil, THITS FHAadey] YA E S LHEH
B A7 Alolo] AZHE ©EEle] s8] HEF AR 3 & 8H

9 A4 A5E W A TR ATHKIm et al., 2021; Li et al., 2021).

3 wlgo] Ul A9 19-44%°4 AEwro] WMo ydss Ao® K

e
MU A AZS BERY] 9% AL WA AT}

dA] HEFT A AB5FFAAY ddH A FH uE eSS B,
T2 22 o g e 93k 2205 Y F ol (Amalia, 2023; Iversen et
5

al., 2021; Li et al., 2021; o]g¥z & FF%, 2020; =&z, 2018), 2179

Aol U TaH ol wpgow 1EsH oldsh A 44 919



[RlE "Msty] QA= olE 7INke AT WalE ook dth(Muraleed
haran & Chandak, 2023; Tere coasa et al., 2022). 1994 ‘3 Thaddeus <}
Maine & 7WE=/=r9] FA7] AbdEo] F3S vA= ads ddstr] 913l
Three Delays Model & 703}l aL, o] REle AA HA7|5 A Ho| A 2 &
2 AsHRoH, A v FAE AYE F Ue ZHLHIE AT
Pt 7 wH=rhKaiser et al., 2019; Papali, McCurdy, & Calvello, 2015).
Three Delays Model & Al @AIZ 73k aL, 1 2 A A (Phase 1 Delay)<
el &8 A LAsE A dola, 2 % A< (Phase 2 Delay)S 9%
A =2 A4 3 2} A A(Phase 3 Delay)2 98 AlA YoAe x5 A4A
o|th(Thaddeus & Maine, 1994). Phase 1 Delay oA+ AF3] &34 a.<lo]
AmFT ARAAY Fa3 gFaclely, 53] k4 a0 Tz 59
ojtf A AL ol A el WAlE Aldoly ¥Fo|tHThaddeus &
Maine, 1994). webA thd259 Q14 S35 93 wsvto] ofd X< A3
of Hyos AMlx AAZEY AA &4stE FI s F9- AAo g
Aol W3S o]&Fo] U Aol Fastth(o]EA, 2023). Phase 2 Delay &
15 Z24FH A =&Zst=d 749 Ads #EEth(Thaddeus &
Maine, 1994). = o5& AA7IA ] A 9 ol S, HE T2 229
Agk A Aelm, 53] Ay ol T 1 A XA A5 F7 24 A4

e J&F= F= adlolah, HHI o5 A uid Hos A=

N
(e

Helolthi(Muraleedharan & Chandak, 2023; ©]&4}, 2023). Phase 2 Delay =
dasy] S8l = AA AXd e A9 E7PS dadies =y
PEPRS} ZFE &5 T &8 Wt EAS A A5 T Phase 3 Delay +

EHHQ B o7 AU ATUA L A ot Ado, 9wl



v A S FHoRY Sol AlA AAdS 7FS A1 HH(Thaddeus & Maine,
1994). AWA AAe sfietr] s o5 AIE W FEY 8 gH H
A, ] B o A &40 A7t T8 8ttHThaddeus & Maine, 1994;
o]FAF, 2023). ©]¥l Three Delays Model & X8 FFA AL Hrlsts
&3k o]2olAvk, il #AC FF¢ES W= YUY HEFT FEY F
qsS olslet=d AgAQ AV Atk(Kaiser et al., 2019). Hg 1%
Al tig A=E 27 98 FAHes e A SASH " A
BAA 54, A" S5 9 MH|A 7R o o] ah4d 9Fe e
239 dF AAHoR, e EPem 5 ko] AW 7] ol "k (Zock,
Kerkhoff, Kleyweg, & Beek, 2016). old & <oA= A HEF

=

AA5e ARFFALN OF F7b BA nBe Fo ARFTA

[-'O
o)

D 9w 29l

484 HMEF AR AaFTAN FFS A DBH 290 AY

o, F2 Aol ¥L4E HAY HEF FAEY ARFT AdNE:
o] =

Aoz YeElgth(Amalia, 2023; Lee et al., 2021). H¥HH,

_9_



A7 FT7F AAFA(EEAZ, 2018), dHo] N FFFAAY} AHo| Q=
T Ru% Y=o (Ghadimi et al., 2021; olgx & &%, 2020), £3)

ZHA(2018)L 65 A ol RSl %7 EFEE olfw, IHEASE

el AT

zFo]7F gtk ®.a13}Sd © v (Geffner, Soriano, Perez, Vilar, & Rodriguez,
T & EFE, 2020), dF AFoA AZLFF A=RFTUF

A AE Aol disiA e o] GAART FagrEo] da, sAo ALY AlA
Y& ToE AFHom HEFT A AW Fos TFeAe] AR
FAA A TS nHE Aoz Bt (lee et al., 2021; ¢Falv] et al,
2016). 49 ¢ A AFASodA diFE SAHoR fFoekA Fdrt
(Faiz, Sundseth, Thommessen, & Ronning, 2018; Ghadimi et al., 2021;
Terecoasa et al., 2022). ATHEAA =AH Zd5-o]AU(Faiz, Sundseth,
Thommessen, & Ronning, 2013; Garcia. et al., 2018) A& Fejoll A v &9l
878 71EQ B, ol&olyt A, AP A Bu A5FT AZto] ¢
AR Yea, AFFEEHY 7S AATE A5 F0 A dFs v
thar &9 tH(Ashraf, Maneesh, Praveenkumar, Saifud heen, & Girija, 2015).

HWedees 2 Bds Al A9 2= Aol A5F7Ad0] g
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Sharobeam, Jones, Walton-Sonda, & Lueck, 2020; Z&aZ, 2018).
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1 3kltkUJo, Oh, & Jang, 2021). %3, AFH(2015)L & A Y
H OEEY HAET @ASe] Al A9 wls), Addl gd EsiA

o7} 745 & 3hr ool HEF AEe] E=F3E= v o

Nedeltchev(2003)2] <ol st x5 7He3k Hdo| vz 714 A=
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A. Three Delays Model

Thaddeus ¢} Maine(1994)& AFR o] B 718 AH|A o]&3} IF&HF}]
AwgFpA Aol HAE 4= = A HS JNdF8E Three delays model &
N (Figure 1)3sFtr. o] P AM7FA] ©AIZ 2ol X zmA| o] H

SHAE A A ARgo]l AE T gl 7 %3 ojRow, 7 w@Ae A<

0%

S r}okdl Yl o3 wAFE Tt Astal 9t (Thaddeus & Maine, 1994).
7y dAEE A3 EW, Phase 1 delay
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Factors Affecting

Utilization and Outcome

Phases of Delay

Socioeconomic/Cultural factor
— Women’ s Status

— Illness Factors

— Economic Status

— Educational Status

Phases 1:
> Deciding to Seek Care

N

Accessibility of Facilities
— Distance

— Transportation

Phases 1I :
Identifying and

Reaching Medical Facility

g

Quality of Care
— Previous Experience

— Satisfaction with Service

Phases 1II :
Receiving Adequate

And Appropriate treatment

Figure 1. Three Delays Model(Thaddeus & Maine, 1994)
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Figure 2. Conceptual Framework of This Study
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Table 1. General Characteristics of the Subjects

(N=151)
Variables Categories n(%)
Gender Men 108(71.5)
Women 43(28.5)
Age(years) <65 54(35.8)
(M£SD : 64.10£11.40) >65 97(64.2)
Marital Status Married 133(88.1)
Single 8(5.3)
Others® 10(6.6)
Type of residence Apartment 89(58.9)
Others® 62(41.1)
Living alone Yes 8(5.3)
No 143(94.7)
Educational Level Less than High School 66(43.7)
College or more 85(56.3)
Method of transportation 119 33(21.9)
Car 87(57.6)
Others* 31(20.5)
Way of visit Emergency Room 94(62.3)
Transfer 39(25.8)
Outpatient 18(11.9)
Note. Others® = Divorce, Bereavement, Separation; Others® = House, Villa, Nursing

institution ; Others® = Public Transport, 129
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Table 2. Clinical -Situational Characteristics of the Subjects(Cont.)

(N=151)
Variables Categories n(%)
NIHSS® Mild 133(88.1)
(MzSD: 1.74£2.29) Moderate to Severe 18(11.9)
Previous Stroke Yes 15(9.9)
No 136(90.1)
Hemiparesis Yes 78(51.7)
No 73(48.3)
Number of symptom 1 121(80.1)
> 30(19.9)
Symptom onset day of week Weekday 106(70.2)
Weekend 45(29.8)
Symptom onset hour of day Night time(Oam~6am) 28(18.5)
Other than at Night 123(81.5)
Risk factor
Hypertension Yes 68(45.0)
No 83(55.0)
Diabetes Mellitus Yes 40(26.5)
No 111(73.5)
Dyslipidemia Yes 27(17.9)
No 124(82.1)

“Note. NIHSS=National Institutes of Health Stroke Scale
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Table 2. Clinical -Situational Characteristics of the Subjects(Cont.)

(N=151)
Variables Categories n(%)
Place of recognition Home 109(72.2)
Outdoor 42(27.8)
First Action Called 119 17(11.3)
Ask others for help 81(53.6)
Wait for symptom to improve 53(35.1)
Presence of others Yes 124(82.1)
No 27(17.9)
Awareness of 119 SCS” Yes 40(26.5)
No 111(73.5)
Registration of 119 SCS* Yes 2(1.3)
No 149(98.7)
Use of PHC" Yes 6(4.0)
No 145(96.0)

“Note. SCS = Safe Call Service; PHC = Public Health Center
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Table 3. Socio—Cultural, Environmental Characteristics of the Subjects

(N=151)
Variables Categories M=SD or n(%) Range
Stroke Knowledge 23.03£6.15 7-25
Health Belief Perceived Susceptibility 12.32%+4.96 5-25
Perceived Seriousness 18.03x4.96 6-30
Perceived Benefits 31.18+5.48 8-40
Perceived Barriers 13.89+3.74 6-25
Total 75.42%£11.78 36-114
Family APGAR Score 7.33+£2.45 4-15
Social Support Network 24.48+7.86 7-41
Distance(km) 50.88+94.19 0.84-390
Place of residence Seoul 81 (53.6)
Gyeonggi-do 45 (29.8)
Province 25 (16.6)
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Table 4. Analysis of Treatment Seeking Delay in General Characteristics

(N=151)
Non-Delay Delay
Variables Categories (n=66) (n=85) </t(p)
n(%)

Gender Men 44(66.7) 64(75.3) 1.36(.244)
Women 22(33.3) 21(24.7)

Age(years) <65 21(31.8) 33(38.8) 0.79(.373)
>65 45(46.4) 52(53.6)

Marital status Married 59(89.4) 74(87.1) 0.19(.660)
Others® 7(10.6) 11(12.9)

Type of residence Apartment 40(60.6) 49(57.6) 0.13(.714)
Others” 26(39.4) 36(42.4)

Living with relatives  Yes 62(93.9) 81(95.3) 0.14(.712)
No 4(6.1) 4(4.7)

Educational Level Less than High School 31 (47.0) 35(41.2) 0.51(.477)
College or more 35 (53.0) 50(58.8)

Method of 119 23(38.4) 10(11.8) 12.89(.002)

transportation Private care 29(43.9) 58(68.2)
Others® 14(21.2) 17(20.0)

Way of visit Emergency Room 51(77.3) 43(50.6) 13.73(.001)
Transfer 13(19.7) 26(30.6)
Outpatient 2(3.0) 16(18.8)

*Note. Others? = Divorce, Bereavement, Separation, Single ; Others® = House, Villa, Nursing

institution ; Others® = Public Transport, 129
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Table 5. Analysis of Treatment Seeking Delay in Clinical-Situational

Characteristics(Cont.) (N=151)
Non-Delay Delay
X/(p)
Variables Categories (n=66) (n=85)
n(%)
NIHSS® Mild 58(87.9) 75(88.2) 0.01(.947)
Moderate to severe 8(12.1) 10(11.8)
Previous Stroke Yes 4(6.1) 11 (12.9) 1.97(.161)
No 62(93.9) 74 (87.1)
Hemiparesis Yes 35(53.0) 43(50.6) 0.089(.766)
No 31(47.0) 42(49.4)
Number of symptom 1 58(87.9) 63(74.1) 4.42(.041)
>2 8(12.1) 22(25.9)
Symptom onset Weekday 48(72.7) 58(68.2) 0.36(.594)
day of week Weekend 18(27.3) 27(31.8)
Symptom onset Night time(Oam~6am) 15(22.7) 13(15.3) 1.36(.293)
hour of day Other than at Night 51(77.3) 72(84.7)
Hypertension Yes 32(48.5) 36(42.4) 0.56(.453)
No 34(51.5) 49(57.6)
Diabetes Mellitus Yes 14 (21.2) 26 (30.6) 1.68(.195)
No 52 (78.8) 59 (69.4)
Hyperlipidemia Yes 15 (22.7) 12 (14.1) 1.88(.171)
No 51 (77.3) 73 (85.9)
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Table 5. Analysis of Treatment Seeking Delay in Clinical-Situational

Characteristics(Cont.)

(N=151)
Non-Delay Delay ‘
‘ . <Ht(p)
Variables Categories (h=66) (n=85)
n(%)
Place of recognition Home 44(66.7) 65(76.5) 1.78(.182)
Outdoor 22(33.3) 20 (23.5)
First action Called 119 13(19.7) 4(4.7) 20.95(<.001)
Ask others for help 42(63.6) 39(45.9)
Wait for symptoms
11(16.7) 42(49.4)
to improve
Presence of other Yes 57(86.4) 67(78.8) 1.44(.230)
No 9(13.6) 18(21.2)
Awareness of Yes 21(31.8) 19(22.4) 1.71(.200)
119 SCS* No 45(68.2) 66(77.6)
Use of PHC” Yes 2(3.0) 4(4.7) 0.27(.696)
No 64(97.0) 81(95.3)

“Note. SCS=Safe Call Service; PHC=Public Health Center
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Table 6. Analysis of Treatment Seeking Delay in Socio—cultural and

Environmental Characteristics

(N=151)
Non-Delay Delay )
</t(p)
Variables Categories (n=66) (n=85)
n(%) or M(£SD)
Stroke Knowledge 23.76+6.74 22.47£5.62 0.13(.203)
Health Belief Perceived Susceptibility 12.61+5.09 12.11+4.87 0.31(.540)
Perceived Seriousness 17.83+4.64 18.18+4.72 0.01(.656)
Perceived Benefits 31.29+6.06 31.09%£5.02 2.18(.830)
Perceived Barriers 13.35£3.40 14.32+3.40 0.84(.114)
Total 75.08£11.85 75.69%+11.81 0.12(.750)
Family APGAR 7.07%£2.42 7.48+2.46 0.59(.316)
Score
Social Support 25.68+7.67 22.93+£7.89 0.08(.033)
Network
Distance(km) 33.41+£71.61 64.45+107.01 -2.13(.035)
Place of residence Seoul 43(65.2) 38 (44.7) 7.49(.024)
Gyeonggi-do 17(25.8) 28 (32.9)
Province 6 (9.0) 19 (22.4)
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ABSTRACT

Factors of treatment seeking delay among ischemic stroke patients :

based on Three Delays Model

Na, Sun Gyoung
Department of Nursing

The Graduate school of Yonsei University

Ischemic stroke leads to limited recovery following the irreversible degeneration
of brain tissue, making it crucial to receive appropriate treatment within the
“golden time” after symptom onset for better prognosis. It is therefore vital for
patients to avoid delaying treatment upon recognizing symptoms. However, the
proportion of patients arriving at the hospital within this critical period remains
below the majority. To minimize treatment seeking delays, comprehensive research
1s required, including modifiable risk factors for each stage of delay. This study,
utilizing the Three Delays Model, aimed to identify the influencing factors at each
treatment seeking stage and establish a foundation for intervention strategies to
decrease delays in ischemic stroke patients.

The study employed a descriptive correlational design and involved 151 patients
who exhibited neurological symptoms, were diagnosed with ischemic stroke, and
received treatment in the emergency room or were hospitalized in the neurology

ward. Data collection spanned from July 2020 to November 2023, using surveys
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and interviews with patients in the emergency room or hospital and their
accompanying guardians. The study’s main measurement variables were based on
Thaddeus & Maine’s (1994) Three Delays Model. The collected data underwent
analysis using descriptive statistics, frequency analysis, independent sample 7
tests, chi—-square tests, and multiple regression analysis, using the SPSS26.0

software.

The research findings are summarized as follows:

1. The average time taken for subjects to seek treatment was 23.86(+36.05) hours,
with a median of 6.5 hours. Among 151 patients, 66 (43.7%) patients arrived at the
hospital within the crucial 4.5-hour window (the “golden time”) following symptom
onset.

2. Factors significantly influencing treatment seeking delays among subjects
included visit way and visit means under general characteristics; number of stroke
symptoms under clinical-situational characteristics; social support network under
sociocultural  characteristics; and residential area under environmental
characteristics. Findings revealed that subjects visiting the hospital via an
outpatient clinic experienced an 8.03 fold increase in treatment—-seeking delay
compared to direct emergency room arrivals, and a 2.70 fold increase when arriving
by car compared to using emergency services (119). Additionally, the delay was

3.61 times higher for cases with multiple stroke symptoms compared to those with
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a single symptom. Regarding social support networks, each point increase in the
score corresponded to a 6.0% decrease in the likelihood of delaying treatment.
Finally, subjects residing in Gyeonggi—do faced a 2.64 fold increase in delay
compared to those living in Seoul. The logistic regression model’s goodness of fit
was 0.898, surpassing the Hosmer and Lemeshow test’s significance threshold of

0.05, indicating the model’s suitability with an explanatory power of 22.1% to 29.6%.

These results suggest that identifying factors influencing treatment delays in
ischemic stroke patients can provide essential data for developing policies or
intervention programs aimed at reducing these delays. To decrease treatment-—
seeking delays in ischemic stroke patients, it is imperative to enhance education
and awareness about symptoms, hospital routes, and visitation means, and to devise
practical strategies for leveraging the community system and healthcare through

integration with care services.

Keywords : Ischemic stroke, Treatment seeking delay, Care seeking behavior,

Arrival delay
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I. Introduction

Ischemic stroke, a condition leading to brain damage and neurological symptoms,
results from the blockage of blood vessels that supply the brain (Powers et al.,
2018; Korean Stroke Society, 2019). It manifests through symptoms such as limb
weakness, dysarthria, numbness, dizziness, and vision problems(Khalil & Lahoud,
2020). Ranking as one of the four major annual causes of death, alongside malignant
neoplasms, heart disease, and pneumonia, ischemic stroke comprises about 80% of
all stroke cases(Statistics Korea, 2023a). The incidence of ischemic stroke
increased by 7.1% in 2022 compared to 2018, predominantly affecting individuals
aged 60 to 80, who represent 80.3% of all cases (Health Insurance Review &
Assessment Service, 2023). Moreover, ischemic stroke results in a 10%-15%
mortality rate, while 70%—75% of survivors experience complications, including
disability (Korean Stroke Society, 2019). Over the past five years, the per-person
medical expenses for ischemic stroke patients have surged by 22.8% (Health
Insurance Review & Assessment Service, 2023). Therefore, ischemic stroke
represents a significant social and health concern, exacerbating medical expense
burdens in aging societies and impacting interpersonal relationships and community

dynamics (Li et al., 2021).
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Recovery from ischemic stroke is notably limited once irreversible degeneration
of brain tissue occurs. Current domestic and international guidelines recommend
administering thrombolytics within a crucial window, termed the “golden time,” of
up to 4 hours and 30 minutes following symptom onset (Kim et al., 2021; McDermott
et al., 2019; Powers et al., 2018). Despite this, the rate of ischemic stroke patients
receiving intravenous thrombolysis in Korea is only 10.7%. The primary cause of
this low rate is the delay in treatment seeking, from symptom onset to hospital
arrival (Kim et al., 2021; Lee & Lee, 2022). Treatment seeking involves the
patient’s recognition of symptoms and subsequent pursuit of appropriate medical
care (Dracup & Moser, 1991). Thaddeus and Maine (1994) originally conceptualized
the factors and stages of delay in treatment seeking until hospital admission in the
context of mothers in developing countries, introducing the Three Delays Model
(Thaddeus & Maine, 1994). This model has since been extended to describe the
delays in seeking care for emergency conditions such as hemorrhagic stroke and

myocardial infarction (Muraleedharan & Chandak, 2023; Vaca et al., 2019).

Research on the factors influencing treatment seeking delays in ischemic stroke
patients has been ongoing. Despite multifaceted efforts, delays in seeking treatment
among these patients persist. Previous research has primarily focused on simple
factors, such as general and disease-related characteristics of the subjects.

However, there is a need for research on more comprehensive factors, including
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controllable risk factors. This study represents the first domestic investigation to
categorize the stages of treatment seeking delay and analyze factors based on
theoretical frameworks. Utilizing the Three Delays Model, which outlines the
factors affecting treatment seeking delay at different stages, we aim to examine
the influencing factors in treatment seeking delays among ischemic stroke patients.
This is achieved through a thorough literature review, providing evidence for

intervention measures aimed at reducing treatment seeking delays in these patients.
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II. Methods

A. Study design

This study, guided by the Three Delays Model (Thaddeus & Maine, 1994),
focused on exploring the delay in seeking treatment among ischemic stroke patients
from the point of symptom recognition to their arrival at a tertiary general hospital.
The study employed a descriptive correlational design to identify factors

influencing the delay in seeking medical attention.

B. Participants

This study’s participants were individuals diagnosed with ischemic stroke who
had exhibited neurological symptoms and had been treated in the emergency room
or neurology ward. The selection of participants was based on the following
inclusion criteria:
@ Individuals aged 18 years or older, diagnosed with ischemic stroke, and either
treated as emergency room patients or admitted to the neurology ward through the
emergency room.
@ Individuals capable of reading, understanding, and personally responding to the

questionnaire.
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The analysis ultimately included responses from 151 participants, after excluding
9 individuals who either declined to participate in the study(6 people) or had

indeterminate symptom onset times(3 people).

C. Measurements
1. Dependent variable
(1) Treatment seeking Delay

In this study, treatment seeking delay refers to the interval from recognizing
symptoms of ischemic stroke to arrival at the emergency room (Thaddeus & Maine,
1994). A delay in treatment seeking is defined as visits occurring more than 4.5

hours after symptom recognition.

2. Independent variable
(1) Clinical-situational characteristics

Clinical-situational factors include stroke severity, prior history of stroke,
presence of hemiplegia, number of stroke symptoms, day and time of onset,
comorbidities, recognition of symptoms and their location, initial action upon
symptom recognition, absence of a guardian at symptom onset, and engagement
with public health center or visiting nurse services, as well as the use of 119 safe

call services.
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(2) Sociocultural characteristics

@D Knowledge related to ischemic stroke

The health-related knowledge was assessed using the Korean version of Rahe et
al. (1975) knowledge measurement tool, approved for use in this format (Rahe,
Scalzi, & Shine, 1975; Chang, 2004). Scores range from O to 25, with higher scores
indicating greater health-related knowledge. Regarding the tool’s reliability, it had
a Cronbach’'s a coefficient of .93 at development, .82 in Chang Me-Kyung’'s

study(2004), and .90 in the present study.

@ Health beliefs

The health belief measurement tool, approved in its Korean version and based on
the original developed by Rosenstock(1974)(Rosenstock, 1974; Lee, 2009), was
utilized. Health beliefs reflect an individual’s subjective perceptions that influence
disease prevention behaviors. Previously, the tool’s reliability was reported as

Cronbach’s a =.78 (Lee, 2009), and it was .83 in the current study.

@ Family APGAR Score

The Korean version of the Family APGAR score, developed by Smilkstein in 1978,
was utilized with approval (Lee, 2009). This score measures family functioning on
a scale from O to 2 across five domains: family adaptation, cooperation, growth,

affection, and harmony. At its development, the score’s reliability was indicated by
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a Cronbach’s a coefficient of .86. In a previous study by Lee (2009), the coefficient

was .90, and in this study, it was .88.

@ Social Support Network

For measuring the social support network, we employed the tool developed by
Lubben in 1988, using its Korean version with permission (Lee, 2009). It consists
of questions 1 to 9, each rated from O to 5 points, where higher scores signify
greater social support. At the time of its development, the tool’s reliability was

established with a Cronbach’s a of .77, and in this study, it was .83.

(3) Environmental characteristics
The environmental factors considered included the distance from the location of
symptom recognition to the hospital under study, the area of residence, and the

presence or absence of an emergency medical facility.

(4) General characteristics
General factors such as age, gender, education, marital status, cohabitation, way

of visit, and means of visit were investigated.
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D. Ethical consideration
This study received approval from the Institutional Review Board at the Samsung
Medical Center (IRB #2020-04-148). Written consent was obtained from all

participants.

E. Data analysis

The data collected were analyzed using the SPSS 26.0N program. Descriptive
analysis was employed to describe general characteristics and study variables.
Treatment-seeking delay differences according to subject characteristics were
compared using the independent samples /—test and the chi-square test (x°-test).
Multivariate logistic regression analysis was performed to identify factors

influencing subjects' delay in seeking treatment.
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III. Results

A. Characteristics of the subjects

This study included 151 subjects, of which 71.5% were men and 28.5% women.
The mean age of the participants was 64.10 = 11.40 years. A significant majority,
88.1%, were married, 94.7% resided with family members, and 5.3% lived alone.
Regarding the clinical-situational characteristics, stroke severity was
predominantly mild, with 88.1% scoring 4 points or less. The average ischemic
stroke severity score was 1.74 £ 2.29 points. In 90.1% of instances, it was the
subject’s first stroke, with symptoms primarily identified at home in 72.2% of cases.
Upon symptom onset, 53.6% initially sought help from another individual, and in
most instances, a guardian was present (82.1%). Hemiplegia was the primary
symptom in 51.7% of the cases, and 19.9% reported experiencing two or more
symptoms at the time of their emergency room visit. Concerning the sociocultural
characteristics, subjects’ knowledge of ischemic stroke averaged 23.03 £ 6.15
points out of 25, health beliefs averaged 75.42 + 11.78 points out of 125, and social
support networks averaged 24.48 =+ 7.86 points out of 50. In terms of
environmental characteristics, the average distance from the subjects’ residences

to the study hospital was 50.88 £ 94.19 km, with 53.6% residing in Seoul.
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B. Patterns of delay in seeking treatment

Among the 151 patients studied, 43.7% arrived at the hospital within the critical
golden time of 4.5-hour following the onset of symptoms. The breakdown by time
intervals was as follows: 37.1% sought hospital care within 3 hours, 6.6% between
3 and 4.5 hours, 6.0% between 4.5 and 6 hours, and 23.1% between 6 and 24 hours.
Notably, 27.2% of patients reached the hospital more than 24 hours after
recognizing symptoms of ischemic stroke. The average time taken to seek
treatment from symptom onset to emergency room arrival was 23.86+36.05 hours,
with a median of 6.5 hours. The range in this study was broad, with the quickest
seeking treatment in 24 minutes and the slowest taking up to 7 days. Moreover, the
average time taken to decide to seek treatment after symptom onset was 15.9 *
27.40 hours, with a median of 3.0 hours. The average time from making this decision

to hospital arrival was 7.97 * 19.41 hours, with a median of 1.77 hours.

C. Differences in treatment seeking delay based on patient characteristics

Factors significantly associated with delays in seeking treatment included the
way of visit (x?= 13.73, p = .001), method of transportation (x*= 12.89, p = .002),
patient’s initial action (x? = 20.95, p < .001), number of stroke symptoms (x° = 4.42,
p=.041), social support network (z=0.08, p=.033), place of residence (x* = 7.49,
p=.024), and distance from the hospital (#=-2.13, p=.035), all showing significant

differences.
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D. Factors affecting patient delay in seeking treatment

The logistic regression analysis revealed that several factors significantly
influence the delay in patients seeking treatment. Specifically, the way and means
of visit, the number of stroke symptoms, the social support network, and the place
of residence were notable factors. The analysis showed that the time taken to reach
the hospital was 8.03 times longer via the way of visit compared to an outpatient
clinic (p = .013), and 2.70 times longer when the method of visit was by car (p
= .032). Moreover, patients residing in Gyeonggi-do were 2.64 times more likely
to delay seeking treatment compared to those living in Seoul (p = .035). The
likelihood of delaying treatment was 3.61 times greater in cases presenting two or
more stroke symptoms than in those with only one symptom (p=.023). Additionally,
for each incremental point in the social support network score, the probability of
delaying treatment decreased by 6.0% (p = .015). The explanatory power of the
model was quantified using Cox and Snell’'s £ (0.221) and Nagelkerke & (0.296),

indicating an explanatory range of 22.1% to 29.6%.
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VI. Discussion

A. Delay in treatment seeking in ischemic stroke patients

Receiving timely treatment is crucial for patients with ischemic stroke, and this
necessitates their prompt arrival at a hospital capable of providing treatment
immediately after symptom recognition (Powers et al., 2018; Wang et al., 2021).
Despite this, fewer than half of the patients arrived at the hospital within 4.5 hours
from symptom onset, indicating a missed opportunity for effective treatment. Prior
research highlights this issue; for instance, a study focusing on elderly stroke
patients found an average delay of 14 hours from symptom onset to hospital arrival
(Kim et al., 2018). The average delay in our study was 23.86 hours, exceeding the
duration reported in previous studies. In contrast, it was shorter than the 29.35
hour average reported in a recent Korean study (Lee et al., 2021). The discrepancy
between the average treatment seeking times in recent and earlier studies may
reflect the impact of COVID-19 on patients’ reluctance to seek emergency care,
contributing to these delays. A multicenter study conducted in Daegu during the
COVID-19 period in Korea found that ischemic stroke patients were often hesitant
to visit hospitals for fear of infection. This hesitation led to delays in the prehospital
stage of treatment during the COVID-19 pandemic (Lee et al., 2021). Similarly,
another study highlighted a significant increase in hospital visit delays during the

domestic COVID-19 outbreak, particularly among individuals in their 60s and 70s.
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This pattern suggests these subjects might have been reluctant to visit hospitals
(Jeong et al., 2022). Consequently, the emphasis on social distancing during the
pandemic may have discouraged acute stroke patients from seeking medical
services. Notably, in this study, the time taken to decide to seek treatment was, on
average and median, longer than the time taken to decide on a transfer. This finding
aligns with results from a previous study (Muraleedharan & Chandak, 2023) and
indicates that the coronavirus pandemic likely influenced delays in making the
decision to seek treatment. These findings underscore the ongoing necessity for
awareness campaigns and promotional efforts to encourage ischemic stroke

patients to seek immediate treatment upon symptom onset.

B. Factors related to delay in seeking treatment in ischemic stroke patients

1. General characteristics: way of visit, method of transportation

Among the general characteristics, the way of visit and the method of
transportation were identified as significant factors contributing to the delay in
treatment seeking behavior among participants in this study. The findings revealed
that the delay in seeking treatment was 8.03 times longer for patients who arrived
at the hospital via outpatient clinics than those who directly accessed the
emergency room. A domestic study showed that the time taken for patients to visit

the hospital directly was 7.96 hours, whereas it was 25.28 hours for those visiting
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through another hospital, marking a statistically significant difference (Lee, 2009).
The substantial discrepancy between direct emergency room admissions and those
via outpatient clinics underscores the necessity for systemic enhancements at the
hospital level. Therefore, there is a pressing need to improve hospital protocols to
ensure efficient screening and treatment based on symptoms, instead of relying on
standard outpatient appointment procedures. This could be achieved, for instance,
by implementing a pre—treatment questionnaire system for outpatient appointments.

Regarding the methods of hospital transportation, our findings revealed that the
delay in seeking treatment was 2.70 times more likely when patients arrived by car
compared to using a 119 ambulance. This aligns with prior research indicating that
treatment seeking delays decrease when ischemic stroke patients are transported
to the hospital via a 119 ambulance (Magnusson et al., 2021; Nguyen et al., 2021).
International studies have shown that 83.4% of ischemic stroke patients arrive at
the hospital by car or taxi, while only 16.6% utilize an ambulance (Wongwiangjunt
et al., 2015). In our study, although the proportion using ambulances was slightly
higher at 21.9%, it still remained lower than expected. This may be attributed to a
lack of awareness among patients or their guardians about the benefits of using a
119 ambulance. To enhance usage rates, ongoing initiatives such as education and

promotion are essential (Garcia et al., 2018; Mandelzweig et al., 2006).
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2. Clinical-situational characteristics: number of stroke symptoms

Among the clinical-situational characteristics of the subjects, the number of
stroke symptoms emerged as a significant factor influencing the delay in seeking
treatment. This study’s findings indicated that the delay in seeking treatment was
3.61times longer when multiple stroke symptoms were present compared to a single
symptom. Notably, the symptoms experienced by ischemic stroke patients differ
from those in hemorrhagic stroke patients or myocardial infarction patients. This
disparity suggests that many stroke symptoms and signs may not be readily
recognized as indicative of a stroke by patients or their guardians, leading to
misjudgments. Lee & Moon (2020) underscored the continuing need for concise,
straightforward, and repeated education on the clinical signs of progressive stroke.
Furthermore, Fladt et al. (2019) observed that the lack of awareness of early
ischemic stroke symptoms contributes to treatment seeking delays. Similarly,
Ranawaka et al. (2020) emphasized the necessity of a strategic approach to enhance
stroke awareness, proposing the use of mass media such as television. In response,
a national campaign has been initiated to reduce treatment seeking delays in
ischemic stroke patients. This campaign, utilizing mass media, targets not only
high-risk groups but also the general public. It aims to raise awareness about the
importance of utilizing emergency rooms during acute neurological abnormalities,
a step deemed essential for improving overall stroke management.

3. Sociocultural characteristics: social support network
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Among sociocultural characteristics, the social support network emerged as a
significant factor explaining the delay in seeking treatment among the subjects of
this study. When a stroke occurs, immediate assistance from family or neighbors is
critical, especially given the neurological symptoms. The importance of the social
support network, which encompasses the actual resources exchanged and the level
of support available in response to symptoms, cannot be overstated. Changes in
family dynamics and generational composition, such as the rise in single households
and nuclear families, have led to a weakening of family functions. While the social
support from non—blood relations such as neighbors and friends is as crucial as that
from blood relations, forming these relationships is increasingly challenging in an
urbanized culture. This complexity necessitates institutional intervention (Lee,
2009). With the elderly population (aged 65 or older) projected to comprise 18.4%
of the total population in 2023, and with the country on the brink of becoming a
super-aging society in 2024—expected to exceed 30% in 2035 and 40% by 2050
(Statistics Korea, 2023b)—it is imperative for society and the state to intervene.
Expanding nursing scopes within the community to manage patients with risk
factors and establishing an official support network, leveraging medical personnel
in public health centers who played pivotal roles during the COVID-19 period, is
urgently needed.

4. Environmental characteristics: residential area
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In this study, residential area was identified as a significant factor influencing
delay in seeking treatment among environmental characteristics. Individuals
residing in Gyeonggi—do were found to be 2.6 times more likely to experience a
delay in seeking treatment compared to those in Seoul. Consistent with previous
research, factors such as increasing stroke severity and reduced distance from
home to hospital are associated with a decreased likelihood of delay in seeking
treatment (Butdee et al., 2023). A domestic study by Lee (2009) also found a
significant variation in emergency room arrival times based on the location of the
stroke onset. Given the critical importance of prompt hospital arrival for effective
symptom management, addressing community disparities is imperative. This
necessitates the development of infrastructure that reflects evolving demographic
structures and treatment environments, ensuring equitable resource distribution for
quality treatment management. Furthermore, to mitigate regional disparities,
enhancing the prehospital stroke patient transport system and advocating for the
establishment of a stroke disease center aligned with a severe emergency medical

center are essential steps.
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