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Objective: Despite successful efforts to shorten the door-to-balloon time in patients with ST-segment elevation myocardial
infarction (STEMI), pre-hospital delayremains a problem. We evaluated the factors related to pre-hospital delay using the
Jeonbuk regional cardiovascular center database.

Methods: From 2010 to 2013, a total of 384 STEMI patients were enrolled. We analyzed the onset time, door time,
and balloon time, and the patients were grouped according to pre-hospital delay (120 minutes). Clinical and socio-demographic
variables were compared.

Results: 53.2% of patients had prolonged onset-to-door time (median 130, interquartile range [IQR] 66~242 minutes),
and 68.5% of patients did not achieve <120 minute of total ischemic time (median 175, IQR 110~304 minutes). Pre-hospital
delay was more frequent in patients with old age, female, no local residence, low education level, transfer via other hospital
and no use of emergency squad (119). Only 20% of patients used 119, and 119 team responded in a prompt manner
(call to scene time 6 min), but 41.6% of patients was transported to non-PCl-capable hospitals. Multivariate analysis revealed
that transfer via other hospital [Odds ratio (OR) 2.5, 95% confidence interval (Cl) 1.6-4.1, p<0.001), use of 119 (OR
0.4, 95% Cl 0.2-0.6, p<0.001), age >60 years (OR 1.8, 95% CI 1.1-3.0, p=0.031) and hypertension (OR 1.9, 95% Cl
1.2-2.9, p=0.047) were independent predictors of pre-hospital delay.

Conclusion: The present study demonstrated a significant pre-hospital delay in the treatment of STEMI patients in the
Province of Jeonbuk. Public campaigns and education are needed to raise the public awareness of STEMI and the use
of 119. ( Lipid Atheroscler 2016 June;5(1):21-26)
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Fig. 1. Components of time delay in patients with ST—segment elevation myocardial infarction.
Table 1. Baseline clinical and angiographic characteristics according to pre—hospital delay
Total <120 min >120 min value
(n=180) (n=204) P
Age (years) 64.2+13.2 61.7413.1 66.5+13.0 <0.001
Male (%) 289 (75.3) 148 (82.2) 141 (69.1) 0.003
Hypertension (%) 192 (50.0) 5 (41.7) 117 (57.4) <0.001
Diabetes (%) 76 (19.8) 0 (16.7) 47 (23.0) 0.127
Current smoker (%) 144 (37.5) 71 (39.4) 73 (35.8) 0.462
Previous PCl (%) 33 (8.6) 1 (11.7) 12 (5.9) 0.047
Dyslipidemia (%) 39 (10.2) 21 (11.7) 18 (8.8) 0.399
Anterior myocardial infarction (%) 173 (45.1) 78 (43.3) 95 (46.6) 0.539
Killip class >2 (%) 120 (31.3) 61 (33.9) 59 (28.9) 0.321
Onset-to-door time (min) 229.8+286.7 65.3+29.61 374.9+330.31 <0.001
Door-to-balloon time (min) 85.9£522.9 64.0£127.74 105.2+708.03 0.448

Values are presented as meantstandard deviation or number (%).

PCl; percutaneous coronary intervention

110, 3042)0|UCt SA4F LY & B2l £2F A]ZHonset to door
time)2| SUZ 1302(QR 66, 2428), =2 =
o Z2E7HR]2] AlZHdoor to balloon time)2| 2UZL 428
(IQR 34, 562)0|ULt. 2Lt 53%2 | 2F7~f7f S 2l 2A12¢
O[50|| e

GOH

el C2o| 2412
Lfo[7} BQkm, what 242+ O|Ljol] 25t
Joict 2Lt

www.lipid.or.kr

2. HXtel At=lENN £

QLA R| O|20f] HF=5HALE, Sf0| S22 390l S 2l

[sX e}
% Yol £210| Z|Q|QUCHTable 2). 24| CHet 82F & 2270
(59.1%)0lIM 2SN SM=S EE* gle Has Y= F
T =, 0|52 RIS & ARAIZI0| O 22 ZIC

1195 O[&8%t 0= HMEf & Bl Zakg 4 AUACH

(28.9% vs. 12.3%, p<0.001).

3. 2A AlZZM= Sixjo| 119 O|2AIEH

| B2t & 7704(20.1%)0{A2H0] 119 O|25tCt. faf
S 119 T2 |72 62(QR 4~118)0|04, 119315 & ¥ &

-v-

23



J Lipid Atheroscler 2016;5(1):21-26

Table 2. Socio—demographic characteristics according to pre—hospital delay

<120 min >120 min |

(n=180) (n=204) L HEILE
Residency (%) 0.004

lksan city 90 (50.0) 72 (35.3)
Others 90 (50.0) 132 (64.7)

Education <high school (%) 82 (45.6) 126 (61.8) 0.002
Night onset (6 p.m.-6 a.m.) (%) 65 (36.1) 74 (36.3) 1.00
Holiday onset (%) 45 (25.0) 45 (22.1) 0.656
Not-married (%) 30 (16.7) 37 (18.1) 0.788
Via referral hospital (%) 80 (44.4) 147 (72.1) <0.001
Use of 119 (%) 52 (28.9) 25 (12.3) <0.001
Private transport (%) 59 (32.8) 72 (35.3) 0.666
Table 3. Status of 119 responses
Variables Results
Patients called 119 (%) 77 (20.1)
Onset to 119 call time (min) 34 [9, 113]
Call to scene time* (min) 6 [4, 11]
119 call to door time (min) 42 [26, 72]
Non PCl center transport (%) 32 (41.6)
Transport time of direct transport cases (min) 28 [24, 42]
Transport time of referral center visit cases (min) 72 [56, 94]

Continuous variables are presented as median [interquartile range].
Call to scene time indicated interval from the time at the patient called emergency squad (119) to the time at 119 rescuers
arrives at the patient’s side.

Table 4. Multivariate analysis for the prediction of pre—hospital delay

univariate multivariate
OR 95% (I Jo, OR 95% Cl e)
Via referral hospital 3.2 2.1-4.8 <0.001 2.5 1.6-4.1 <0.001
Use of 119 04 0.2-0.6 <0.001 04 0.2-0.6 <0.001
Age >60 years 2.1 1.4-3.2 <0.001 1.8 1.1-3.0 0.031
Hypertension 1.9 1.3-2.8 0.002 1.9 1.2-2.9 0.047
Male gender 0.5 0.3-0.8 0.003 0.8 04-14 0.395
Previous PCl 0.5 0.2-1.0 0.047 0.5 0.2-1.2 0.121
Residency (lksan city) 0.5 0.4-0.8 0.004 0.8 0.5-1.3 0.395
Education (< high school) 0.5 0.3-0.8 0.002 0.7 0.4-1.2 0.167

PCl; percutaneous coronary intervention.

AlZH2 422(IQR 26-728)0|2UCHTable 3). 12{Lt 1190|M IAEWZASO| J[YH HZR[9} =S Bl2ie
10|QICHTable 4). 0|SS CiHZFEAMGH

A S SHA| U= HAOZ O|&TH A7 41.6%E 2A[6H  |olst 29I
1 ol 0] A HiZ2 HY MIE{Z 0|45t 04| His AIO| 7| #E M2 LIS A2(0dds ratio[OR] 2.5, p<0.001), 60AM|
O Z|HE|ACE 0|49 H-H(OR 1.8, p=0.031)2} 1EHHOR 1.9, p=0.047)0|
Aletol 22 §API0|SOD, 119 0182 AlZ+ EHEO| S
4. 82 M oHi| Xjolo] GEQIX} 88 2 ROIASOL, 119 OIS S At 859
29I0|ACHOR 0.4, p<0.001) (Table 4).

re
m
et
[
ol
1o

10| AlZE 2|l Rolet ARAOIUM, 4, A



Mi Rim Lee, et al.: Prehospital Delay of STEMI

L

= G0ME HSAY Ay gadet MEQ| 2i=S Hig
O UFHY 9 HZEMS Ele| 3 M HA| A |0y et
2015 ZAIGIAL). HUSHAME (1) B Olye| Bt 24|
{HOlyel 3l M A XS 20|11 Qlen], 1 Zit % 0]y
SRPF I R0 24T 2AIZILH0l| AR 2|2E A| Z5i
AL, (2) G M AAH2| T 20122 = 60M| 02| A
o1y, 2 o, SAAI=0| 27ttt S 75101 018k
20 H2 119 018&S & & A=, 3) 119 &5 A2
WL SAAES T 4 Sl YHCR 0l5Sh= 20| 2AR-YS
2 4 UAACE

5d d2aM

WSOl AlYES 2017| floiME 7ttt 2E
7

SHR{0]A] WH2 A|ZH LjO]| ZHER 2[RI+ AISEIOfOF BHCH® 2|k
)

LAZH HQUT} O|RRI0| o2 Bl T2t S ZRYAISTIR|Q
AZFS THO| CHEE|QIOL}, B9 A CHA| 2|210| ZHME| D U3
or2 AIHOICES ZUf CH2 Z2|oME He A T 2|¢Hoj|
Chelf 205 HRS0| QUCH 2 S ThY 2| ADZAM= 212
CHAFO 2 Bt CITI0|A] AITLZAN ZAF B S Z§RE27[R|O| AfZI0|
WSS 0z|= 24 2 1Y 225 ARIZ M0 T2 A2
2|42 B05ICE Park S| HTOIAME SAF L & 254
LHQS A7 |0 FEFS O|x|= 20102 WS A&, ZAL Ul
A7t 2494 ol Lol o2 Hsk QICt® B 2| AlRA
MZ SI2IE CjAICR Bt 0| 52| UM 712, HEY
AlZE 21510] nppfed, D21 LRl HEHO| SZA T2 2|XN0]| ISk
2L Q0I5 QIztZ2 ENEIICt® ME 2| FRE Cfaez
5 2 GHT0ME G0M| OJAC| I3, OfA, LFe 512, Ml e}
LE2 119 O|280| WY M ThA| 2|¢io| =&l 20l0|Uct e
2|2 H|WA 242 H2O| 2O ZAH HIM A[ZHO|Lt HZA|
L C2 20| et CIEA| AR 2|lo| &l Q012 OfL[QIe
LE, 60M| OJAto] 10| REl Q01 29| LIZ LI} Q!

Q10| Ciist WRO| LR HOB MEICE O[] HREOIA
TEHOR LIEHLE AIZH 2(%i0] 28 2912 U
o

2 119 0O|ZEN SMAEE & Sl= BS EwRdts A0l

S oRAHIASl BE 0|82 4 HTZMS B
S4 9 5 23 S AUS SR 4 ACH” 23

£ OIZT 27 SUEM2YS AR LI/MA| E2 L ARE 2[HO|
FOlSHH Aast F2 ofele| Hago| AT 5
Ch" 2o AME 2012'd HZESMAIEI I d

T S T2 ARPIA| 22l ARRIe| SYZLE 14820|2
TS OIZFHS met OHA| IRkS WVt 242E 130224 1
O 50& 2|07} HAZ[ACtY B0SIRCE T2
T S QBIIR| 12028 Y45t HIE0| at 018 &jof
47 2%¢! BHHO|| O|23tR| ob2 BHk= 39.2%= HOHXLC
Bstn QICt 0j=2| 2 AZBMS Bl0| g2} 0[&50
60%Q1d| Hish, =L AL 2014 EAHEZ|E 2120 Of5tH
(A2 oY Bxatm) A Aeto| 119 152t 0|8&2
40.1%01 S2tot, HHAIZE LY 2[Ex|27]2 =2HI82 119
TEXE 0|85 2R 72.3%Z2 2|27 |2 gkt LIzt 2gat
9| 288%Z I YA21 QICH 2 A0 WA AMelH
2B MIEC| 7 AT EMES LHRIAR= 20%8H0] 119 T2t
Olgst 1, 0] S 41.6%+= Et YSZ S&E|0] 224t
ALES Bt Sthsiofin, Pathele] nes sttt 5i2)

f

i1

FAH
o

i
3]
N
el
TS
rx o0z rglﬁ =

k!

O

= | Astye=2E M, T 7oA ARY

, &l Bt S50l
ATRM KA YA BAEY ZAS0| TH55H HRI0|
3702, 0] M| Welo| 2IRE B ZARI| R3(0] 21 SXS
2 USR] 3 ZoR WCETE SR, b STEH Al A2

>
=

S SRR10f| Tt 2M2 SHR| oMM 2E 29 2
SRRfof| Cifeh M2 Ofl2k= HOICt A, Sad
TRA9| HA L THACf R|&H0f| ThEh 242 0|F0{2|Z|
HOIEr T2t = Grof R HH U TAHC| A2ARES
42522 U= Hste|o| QL) WE AlZE o
AlE0| Aldllof o]e] 2M0] 2

BEYe=, H=d

2joio| F25t 24 F

Of]
12
ON
ol
!

|.r|
=
i
=
j
Ju

(¢]

H

50
il
i

I
ol

r
e
r £

m
iE
L

f

o
|'— O-IE 3—\|O§ AOH7F

= BA =

1o
)
il
o

19
]
0x

>

H
1=
oI
for
~
un
10

&
o
!
rﬂ
X

1o
ol
=
rr 0
NI
k
Jﬁ_ 3
m e
i Rﬁ
>
g
_“E N
ull
Wi
fu

2F0|| Cifet QAS 0|11 SHO| Al

08510 SAMAIE0| 7ttt U2 UR5I=S st 82 2

10| LS ZHo2 AIZIEIC)

REFERENCES

1. Gersh BJ, Stone GW, White HD, Holmes DR Jr. Pharma-
cological facilitation of primary percutaneous coronary

25



J Lipid Atheroscler 2016;5(1):21-26

26

intervention for acute myocardial infarction: is the slope
of the curve the shape of the future? JAMA 2005;293:
979-986.

. O'Gara PT, Kushner FG, Ascheim DD, Casey DE Jr, Chung

MK, de Lemos JA, et al. 2013 ACCF/AHA guideline for
the management of ST-elevation myocardial infarction:
a report of the American College of Cardiology Foun-
dation/American Heart Association Task Force on
Practice Guidelines. Circulation 2013;127:e362-e425.

. Jeong MH. Can time delay be shortened in the treatment

of acute myocardial infarction?: experience from Korea
acute myocardial infarction registry. Korean J Med
2010;78:582-585.

. Thygesen K, Alpert JS, White HD, Jaffe AS, Apple FS,

Galvani M, et al. Universal definition of myocardial
infarction. Eur Heart J 2007;28:2525-2538.

. Terkelsen CJ, Sgrensen JT, Maeng M, Jensen LO, Tilsted

HH, Trautner S, et al. System delay and mortality among
patients with STEMI treated with primary percutaneous
coronary intervention. JAMA 2010;304:763-771.

. Jeong JO, Kim YC, Sung BY, Kim JK, Jeong JY, Lyu JG,

et al. Analysis of time delay to affect thrombolytic
therapy in patients with acute myocardial infarction.
Korean Circ J 1997;27:842-850.

. Kim JA, Jeong JO, Ahn KT, Park HS, Jang WI, Kim MS,

et al. Causative factors for time delays in patients with
acute ST-segment elevation myocardial infarction
undergoing primary percutaneous coronary intervention.

Korean J Med 2010;78:586-594.

10.

1.

12.

13.

14.

. Park YH, Kang GH, Song BG, Chun WJ, Lee JH, Hwang

SY, et al. Factors related to prehospital time delay in
acute ST-segment elevation myocardial infarction. )
Korean Med Sci 2012;27:864-869.

. Lee JH, Jeong MH, Rhee JA, Choi JS, Park IH, Chai LS,

et al. Factors influencing delay in symptom-to-door time
in patients with acute ST-segment elevation myocardial
infarction. Korean J Med 2014;87:429-438.

Meischke H, Ho MT, Eisenberg MS, Schaeffer SM, Larsen
MP. Reasons patients with chest pain delay or do not
call 911. Ann Emerg Med 1995;25:193-197.
Thuresson M, Jarlov MB, Lindahl B, Svensson L, Zedigh
C, Herlitz J. Factors that influence the use of ambulance
in acute coronary syndrome. Am Heart J 2008;156:170-
176.

Johansson |, Stromberg A, Swahn E. Ambulance use in
patients with acute myocardial infarction. J Cardiovasc
Nurs 2004;19:5-12.

Herlitz J, Hartford M, Aune S, Karlsson T, Hjalmarson A.
Delay time between onset of myocardial infarction and
start of thrombolysis in relation to prognosis. Cardiology
1993;82:347-353.

Mathews R, Peterson ED, Li S, Roe MT, Glickman SW,
Wiviott SD, et al. Use of emergency medical service
transport among patients with ST-segment-elevation
myocardial infarction: findings from the National
Cardiovascular Data Registry Acute Coronary Treatment
Intervention Outcomes Network Registry-Get With The
Guidelines. Circulation 2011;124:154-163.



