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The Effect of Symptom Recognition on
Pre-hospital Delay in Patients with
Acute Coronary Syndrome

Ji Hwan Lee, M.D., Jae Don Sohn, M.D., Sun Wook
Kim, M.D., Tae Nyoung Chung, M.D., Yoo Seok Park,
M.D., In Cheol Park, M.D.

Purpose: This study was performed to determine the asso-
ciation of symptom recognition with pre-hospital delay in
patients with acute coronary syndrome (ACS), and to deter-
mine the factors influencing symptom recognition.
Methods: A prospective study from June 1, 2009 to July
31, 2009 was performed. The pre-hospital delay was calcu-
lated by subtraction of the hospital-arrival time from the
symptom-onset time. The pre-hospital delay of the patients
that recognized the symptoms as cardiovascular in origin
was compared to the patients that did not recognize the
symptoms as cardiac in origin. In addition, the socioeco-
nomic indexes and risk factors were evaluated.

Results: Eighty three subjects were enrolled from a total of
205 patients suspected of having an ACS during the study
period. No statistical differences were identified in the com-
parison of the pre-hospital delay by socioeconomic and risk
factors of ischemic heart disease. The median pre-hospital
delay of the patients that recognized the symptoms as car-
diac was 2.9 hours compared to 11.9 hours among the
patients that did not recognize the symptoms as cardiac;
this difference was statistically significant (p=0.003). There
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were statistically significant differences in symptom recogni-
tion between the patients that had a history of cardiovascu-
lar disease and those that did not (p=0.037), and between
the patients that took aspirin and those that did not
(p=0.014). In addition, the severity of symptoms differed
between the patients that recognized their symptoms and
those that did not; this difference was statistically significant
(p=0.019). Only the severity of symptoms was statistically
significant by the logistic regression analysis (p=0.018).

Conclusion: The pre-hospital delay was shorter, if patients
that recognized the symptoms as cardiac in origin. A history
of cardiovascular disease, taking aspirin and severity of symp-
toms were factors influencing the recognition of symptoms.

Key Words: Acute coronary syndrome, Time factors,
Attitude to health

Department of Emergency Medicine, Yonsei University
College of Medicine, Seoul, Korea
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2. 1R

ARE AR R BRAE Fa St A
B BAE F 7247 U] 199 AT mro]
Bl o8 Atk AT AL ARE A, o],
99, 49, BEEFE FHAAL, AYAAE 25, F
A, &% W AAY 4 DAY, P, WADS, ALAS
HEBAR, ALY F7, okad Y g of 7l 7
see s deRAne AT wE ARG8T
S A% WPAY WREY FAEL $HE We 7
$2 st FEY, B4 TN, 39 2R,
FEO 54 D AT, FY WY F UER AL B
%, vl i, epg el e A of R, e mAE
ARAW, AFARS R %S Ba A B
Fo Aut AZRAALE olgito] SFo| gL WE
0, /M4 A% 55 1022 sho] 2Atekeleh. 34 A A
Qe AR FHRY A7 A2 AT

Bahe] FHAAEE Galo] Wo] & FFHol T4
QEAMel} YAF wE AFAB A% A0% P75
FE? ek Aol o, ohle’ 2 2AbSHh

3. At=2l 24

SR AR 9 B2 SPSS 15.0 for window (SPSS
Inc, Chicago, USA) & ©]g3}3ith 148 M= A5
EA wpet FaEtxFda B SRR ") o
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A7 T Fisher's exact test® #4391, A48 A
= t—testt} Mann—Whitney U test® ¥4 &th o
WM 7o) A AA TS §J8| 4] Pearson’s correla—
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1047 ol Qlth A 2AL AR SOoF 2199 A7t A
ol lom HFH o 834 ] #xrF Ao XTI
(Fig. 1).

A YolE 60.8£12.74 o, FA7 601
(72.3%), A7} 23 (27.7%) 01 AT} Hé-?d A A A
A ZEE] Fokghe 3.8AIZF(AHES W9, 1.3-12.0) ©]%d
g BAY A Adadss Agw
(48.2%), ot29 AL HE&t1 9l
(32.5%) ol“ﬂr 1195 53l d
= 68 (7.2%) 01911, EF Aol A &Nk vhAY A et

AlF 5 ddd Ex= 1198 (13.3%) 013tk Wi Aol Y
At 107 (12

EZFgAAS T3 < O0%)e1Rq 1, =
TAR FEOY FH BEYS 4% A 751
(90.4%) 013t} SHFEAE A AP AR J st 3

A= 477 (56.6%) 01 Q3 36™ (43.4%) & AEABAR
desigich HEAEE L FAdEE Mol 331 (39.8%),
BorgA Fa%o] 504 (60.2%) 01Tt WY @A Eel
o] FAFo] A A ste] o5 Zlojeta AY7he Ak 621

(74.7%) ©] it}

2. Q15 = AlE
ot g3 & B XA Ltef 2HA|

—dHEA X' 2 =X

x

Presentation on the ED* with symptom of possible ACS'
n=205 AY, B&FE, A 7, B FRE Y A 94 A
Aol FAARL Aol 7k gl tH(Table 1). E5 tho] &= W ¢l
ACSnm_c?o[;ﬂirmed Transferred in A A A= ARAAS BolA LhH(p=0.250)
i iad &%, §, $70) A% SRl 1AL, Py, JAB
E|igib|e participants Age 31'7'] Eﬂ‘l s 7 1)?3]’%1211 %‘ff“_ 3] ‘?4 @ QJX}-E B
n=104 A WA Aol §2] @ 2ol 5 Hol A ehgk(Table 2).
RASELE oo el 3. UMM U Aot WA F T xIeiTel 2
DAA? Refused to participate 1197FUE S8 SFd=248qd s gxo ¥y
n=3 h=0 A 9A Ade] FFaE 1.547H A9 W9, 0.9-3.3)
O o] g3t e FA 420 (RHES) W, 1.6-
Participants
n=83 125) 8t AACE fFolstAl gk em (p=0.035), &
A9 Sapol AR Aol vty AXE BAAA
Fig. 1. Elsgévir??r?r;ig;vlng the derivation of the sample Wel A A 29 Fakzro] 2.9/ 7 (AR W] 1.8
' o 5 Hol W
* ED: emergency department. §.4) 0% QlAehA Kd #ae] 1194 (sl W4,
" ACS: acute coronary syndrome. 3.6-24.0)° Hl& FAAE ou A #FNX
" DOA: death on arrival. (p=0.003). A5 el ol X HdLdH B 542
 DAA: discharge against advise. z2 Exzo pu oaogAHoMe Redy 9 Az
Table 1. Pre-hospital delay according to demographic and socio-economic findings of study participants
N (%) Pre-hospital delay (hours) p-value
Sex 0.333
Male 60 (72.3%) 3.9(1.7-12.8)
Female 23 (27.7%) 3.2(1.0-9.5)
Education 0.532
< 12 years 57 (68.7%) 3.2(1.2-12.0)
> 12 years 26 (31.3%) 4.6 (1.8-10.8)
Work status 0.776
Working outside home 22 (26.5%) 3.7 (1.7-9.7)
Not working outside home 61 (73.5%) 4.0(1.2-13.5)
Insurance status 0.961
NHI* 80 (96.3%) 3.7(1.4-12.0)
Others 3( 3.6%) 8.2(0.5-21.5)

* NHI: National Health Insurance.



Aekakz FAHS Aol7k 9191 TH Table 3). E3 U9 A 5. ArA Ul Z ot B4
AARFTE B A GA AdHEs AadAE HolA &
sket 2l 9] Fapo] WAL 9 o 4
NS4 AEE BAHde= =%
4. Q1715 = Ale|-FHMEA X7 B ?IE (p=0.019). AL T4 AAEe EE B
oF SHIX| =2to| £HA| S, e olM Y Al %= o] Q=
Apol & Holx| ofgkth. EE tE o L 7
AH, vol, wsFE, A9, REEFl wek 4 T S AR mek HuE 19 A oSk
AAZ &= ZFo] 7k A tH(Table 4). AFAA F A4 tH(Table 6). 57 A=} EA HEad
o] IA YL 74 FA(p=0.037) 9 oFAT AL B8 B HAY, opiuY Bg D F g3 27
AR (p=001004 FAMCE o Sl | e T A IR A 4] BT} odds ratio 1.30% 4
FAAEE BolaL otk 1 99 A g ARt uet T4 ANA e} Aol AUUTH(p=0.018, Table 7).
A L8] 2po]= Kol A &gkrh(Table 5).
Table 2. Pre-hospital delay according to risk factors of acute coronary syndrome
N (%) Pre-hospital delay (hours) p-value
Exercise 0.455
Yes 18 (21.7%) 6.0 (1.3-17.1)
No 65 (78.3%) 3.5(1.4-9.8)
Smoking 0.442
Yes 30 (36.1%) 3.1(11-12.3)
No 53 (63.9%) 4.0(1.9-12.0)
Alcohol 0.743
Yes 32 (38.6%) 3.8(1.4-12.8)
No 51 (61.4%) 3.8(1.2-10.0)
Hypertension 0.551
Yes 48 (57.8%) 4.3(1.4-12.8)
No 35 (42.2%) 35(1.3-8.2)
Diabetes 0.226
Yes 19 (22.9%) 6.5 (2.0-13.0)
No 64 (77.1%) 35(1.1-9.9)
Hypercholesterolemia 0.634
Yes 2 ( 2.4%) 3.0(1.7-4.2)
No 81 (97.6%) 3.8(1.3-12.0)
Rend failure 0.687
Yes 3( 3.6%) 3.8(1.0-8.2)
No 80 (96.3%) 3.8(1.4-12.0)
Previous CVD* 0.993
Yes 40 (48.2%) 3.8(1.2-11.4)
No 43 (51.8%) 3.8(1.5-15.0)
Previous stroke 0.085
Yes 4( 4.8%) 16.1 (4.9-24.0)
No 79 (95.2%) 3.5(1.2-12.0)
Taking aspirin 0.961
Yes 27 (32.5%) 3.5(2.0-9.60)
No 56 (67.5%) 3.9(1.2-15.5)
Family history 0.778
Yes 2 ( 2.4%) 8.5 (2.0.4-15.0)
No 81 (97.6%) 3.8(1.3-12.0)

* CVD: cardiovascular disease
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Table 3. Pre-hospital delay according to clinical characteristics of study participants

N (%) Pre-hospital delay (hours) p-value

Transported by EMS* system 0.035
Yes 6( 7.2%) 1.5(0.9-3.3)
No 77 (92.8%) 4.2 (1.6-12.5)

Transfer from other hospital
Yes 11 (13.3%) 9.5(1.1-21.5) 0.523
No 72 (86.7%) 35(1.4-11.4)

Taking NTG" before arrival 0.580
Yes 10 (12.0%) 4.5(1.0-10.5)
No 73 (88.0%) 3.8(1.4-12.0)

Chief complaint 0.671
Chest pain 75 (90.4) 4.0(1.2-11.9)
Others 8 ( 9.6%) 2.9 (2.0-235)

Symptom duration 0.245
Continuous 43 (51.8%) 3.8(1.1-9.0)
Intermittent 40 (48.2%) 3.8(2.0-20.6)

EDT outcome 0.562
Ward admission 47 (56.6%) 3.2(1.2-11.9)
ICU® admission 36 (43.4%) 4.1(1.6-17.3)

Final diagnosis 0.904
Myocardia infarction 33 (39.8%) 45 (1.4-12.8)
Unstable angina 50 (60.2%) 3.5(1.2-12.0)

Symptom recognition 0.003
Yes 62 (74.7%) 2.9(1.8-84)
No 21 (25.3%) 11.9 (3.6-24.0)

* EMS: emergency medical service.
T NTG: nitroglycerine.

* ED: emergency department.

$ ICU: intensive care unit.

Table 4. Comparison of demographic and socio-economic findings for participants recognized and not recognized symptom

as cardiac
Recognized as cardiac (n = 62) Not recognized as cardiac (n=21) p-value
Sex 0.644
Male 44 (71.0%) 16 (76.2%)
Female 18 (29.0%) 5 (23.8%)
Age 60.31£12.0 60.6 + 12.2 0.919
Education 0.818
< 12 years 43 (69.4%) 14 (66.7%)
> 12 years 19 (30.6%) 7 (33.3%)
Work status 0.804
Working outside home 16 (25.8%) 6 (28.6%)
Not working outside home 46 (74.2%) 15 (71.4%)
Insurance status 1.000
NHI* 60 (96.8%) 20 (95.2%)
Others 2( 3.2%) 1( 4.8%)

* NHI; National Health Insurance.
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2 QABER she o] FHATAA B o FE QARS8 @9lo] W A WA Aol v AL JFE
A7) Slol 7S #A A 8 4 F shuol 7]l whel 7 Aate] AFol7k vk o34 L FF )9

oWl AT FAMYFUTTE Aol SHAAE o g Skl tehte, ol2 Q8] 47 4244
7 A A AQe mAE dFS Aot 1 9 APAE 7] ol o] e A G AAI} e
Table 5. Comparison of risk factors for participants recognized and not recognized symptom as cardiac

Recognized as cardiac (n=62) Not recognized as cardiac (n=21) p-value
Exercise 0.134
Yes 11 (17.7%) 7 (33.3%)
No 51 (82.3%) 14 (66.7%)

Smoking 0.073
Yes 19 (30.6%) 11 (52.4%)
No 43 (69.4%) 10 (47.6%)

Alcohol 0.132
Yes 21 (33.9%) 11 (52.4%)
No 41 (66.1%) 10 (47.6%)

Hypertension 0.662
Yes 35 (56.5%) 13 (61.9%)
No 27 (43.5%) 8 (38.1%)

Diabetes 0.908
Yes 14 (22.6%) 5 (23.8%)
No 48 (77.4%) 16 (76.2%)

Hypercholesterolemia 0.444
Yes 1( 1.6%) 1( 4.8%)
No 61 (98.4%) 20 (95.2%)

Renal failure 0.568
Yes 3( 4.8%) 0 (0.0%)
No 59 (95.2%) 21 (100.0%)

Previous CVD* 0.037
Yes 34 (54.8%) 6 (28.6%)
No 28 (45.2%) 15 (71.4%)

Previous stroke 0.264
Yes 2( 3.2%) 2 ( 9.5%)
No 60 (96.8%) 19 (90.5%)

Taking aspirin 0.014
Yes 25 (40.3%) 2 ( 9.5%)
No 37 (59.7%) 19 (90.5%)

Family history 1.000
Yes 2( 3.2%) 0 (0%)
No 60 (96.8%) 21 (100.0%)

* CVD: cardiovascular disease.
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el zfol7t glas FAska dop 0. Egk vol 7t @ StTh AAHY A2 A0 AU, B FA=ol
S 52 e A AAAzro] o] ATk Qe W, 8% S W daelM $Y A Ado] Padithe 1
Lpo] 7 A A Aol @GS vl = The BT Qo O] AHHY ol V]Ee] Ad v gho] A Ak
W Aol QlgALE 8 A A A Aol /el dis A Ao 3l wE A ol AT
S el J S A Aoz 5T 5 Ak AW A2 BrEa g
DeVon %2 @ $haellA o A Aol HojA = A A A= Aol glvks Husk o, 2 A
], o= AW Sl o8 &% FEFE ol 55 TollM e day Adad HAY & A ]
Table 6. Comparison of clinical characteristics for participants recognized and not recognized symptom as cardiac
Recognized as cardiac (n=62) Not recognized as cardiac (n=21) p-value
Transported by EMS* system 0.330
Yes 6( 9.7%) 0 (0.0%)
No 56 (90.3) 21 (100.0%)
Transfer from other hospital 1.000
Yes 8 (12.9%) 3 (14.3%)
No 54 (87.1%) 18 (85.7%)
Taking NTG' before arrival 0.439
Yes 9 (14.5%) 1( 4.8%)
No 53 (85.5%) 20 (95.2%)
Pre-hospital delay 2.9(1.8-8.4) 11.9 (3.6-24.0) 0.003
Chief complaint 0.411
Chest pain 57 (91.9%) 18 (85.7%)
Others 5( 8.1%) 3 (14.3%)
Symptom duration 0.342
Continuous 34 (54.8%) 9 (42.9%)
Intermittent 28 (45.2%) 12 (57.1%)
Pain severity 6.0 (3.75-8.0) 5.0 (1.5-6.0) 0.019
Systolic BP? 136.6+28.8 1345+245 0.758
Diastolic BP 7891%19.2 81.3*117 0.504
Pulse rate 75.51+16.6 79.1+16.0 0.385
Respiration rate 15 (14-16) 15 (14.5-17) 0.147
ED’outcome 0.956
Ward admission 35 (56.5%) 12 (57.1%)
ICU'" admission 28 (43.5%) 9 (42.9%)
Final diagnosis 0.737
Myocardial infarction 24 (38.7%) 9 (42.9%)
Unstable angina 38 (61.3%) 12 (57.1%)
* EMS: emergency medical service.
T NTG: nitroglycerine.
T BP: blood pressure.
$ ED: emergency department.
" ICU: intensive care unit.
Table 7. Factors related to symptom recognition analyzed using multiple logistic regression
Odds ratio 95% CI* p-value
Previous CVD' 2.455 0.703~8.572 0.159
Taking aspirin 4.986 0.923~26.921 0.062
Pain severity 1.279 1.043~1.569 0.018

* Cl: confidence interval.

T CVD: cardiovascular disease.
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e A A Adell= SAA ZFel 7 AT shA R A A R F gAMYENTFTY vYd Y 1
dadsge] 39S 7p gt} of A S ek & 8 RS T SAAALEE FIA7I= Aol Be A
Aol SAJAAETE EAA R FsHA =4 o= A AAdS Fo17] A% skt Wt ARRE Sl
dEuAge) A E TP AL AU ofAv s HEs) Aoz Aztdtt B A 9 Ade SAAGAAG
= A A SE ARSI Bl Aoyt FAJOE BRSNS W 119 Hd ol & #dd
WS ol FAABAGENT L St A4 o] olFre] Aol FEA A Aol & Ao R Azt
o @] "izow Azkd shARE AEad o] 37 o sHARE SARIA EE Y e A AAske @At
= 7 15%9 874 S45 AA A 3T o= ol AAA AR ofet o] FFd Ao e JFS v|H Aow
of et w& FHIF S FQFHS o] gt Az, ojil Aol TS AAT &2+ 90.3%7}
71E8 W Aol S B F S4H0R S5 L9 HHE ol &ahA] kol B A @7 A<lo]
SAA Agtet= Alo] ¥ A dA Ads Eol=H v i A2 A2 SARJMAETE FEA ARG S EA
G Aol shlper e Ao M 119 A3 o W2 Aol & Ade F58 Fo o g
= 53 SHARAE A WLF FApelM FAH R Fo 3l AT e fldh WA F5 SAJMA LT A
SHA B A Al A o] Foke. kAR A 837 T A FEAde] mAs I Yol A et
A 7.2%%) 67 o] o] g5k3laL o= A9 FAN TP A As Aoz AzhArt,
Aol A B 45~73%¢°] Hlstd v 2 Aol E Kol a7 A oRe A WA, ol A= Mol 9l
I R A = 11975 T 9] o] &= F © 1 sk ee] Alghe Shappola AdE o o
AFCR g Aa7t oA ¢kt 1197w E ©l daE B A9 o st sHstr| o= AlEe] 3l& A
S8 A= AR e dAskL 8l SdE A O fedn o] 58] S8 A=Al vl A
atA 3 St e & 1= 11973 S o] 8384 & 7b Besteet AzEn oA, & delM 22 A AL
otk sHAIRE FARTE FR 3 A TS A A} $ 8k Al 9] sklth. Chambless 579 & w4427 A%
9 90.3%7F 11975 HE ol &84 ebskrhs Hold o] Aol M FEd - 28 ofu AFEE gk T oF 2/37F
= FF AFLAE AL s ERpelA vt S el 22 el Abgehglhal shlv wEbA AL ekt
Sk ofyet, 2710l 119755 diel w=A dAgtsts 3 & Aol sk S e #2229 Aotk
TXAE gk Slo] FARY T8t A& AAReE uteb FF Aol = 2AR] o HEete =2 A A
th 71E AT SEAEAAN AEFeA ¢k sl Gt Ao 2afof I Ao AzkEnt Al WA,
o el WEsAY Agtshs A Hd A dA S A7 e A A AL @EAAAR FEAACE Y
A aQloletar spupe® SR F Ao M= Y T el & ArelMs ol E AldekA X AL
oA dde o] e A dA A Fdghol 9.5/ 19THHE o182 FF FEAAS A 2442 2o
o w AR WAg A9 3.5AF Bk AA N S vl o] B e A SA A A fApEgA A uket A
Aow zol= §lolth o= AAA R Hdd FA5T) g Zolth. upeb &5 dyelM s fAEgAAR =%
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