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Factors in Delayed Arrival at the Emergency
Department in Patients with Suspected
Acute Stroke

Shin Ho Lee, M.D., Yoo Seok Park, M.D., Sung Pil
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Purpose: Acute stroke is a leading cause of serious, long-
term disability and mortality in Korea. Two major refractory
problems limiting effective stroke management are patient
delays in recognizing stroke symptoms and reluctance to
take action. The purpose of this study was to evaluate the
factors influencing delayed arrival at the hospital in patients
with suspected acute stroke.

Methods: One hundred and seventy-one patients with
symptoms of acute stroke who presented to the emergency
department (ED) between November 2004 and April 2005
were enrolled in the study. A questionnaire prospectively
surveyed by emergency medicine residents was used in
evaluating patients for inclusion.

Results: Fifty-eight patients (34% of the total) arrived at the
hospital within 3 hours of symptom onset. As suggested by
univariate analysis, initial symptoms (mental change and
speech disturbance), presence or absence of bystanders at
the time of symptom onset, utilization of an emergency
medical service (EMS) system and inter-hospital transfer all
seemed to be associated with the time interval between
detection and ED arrival. Further evaluation using multiple
linear regression indicated that severity of initial neurologic
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symptoms, use of EMS transport, the necessity of inter-
hospital transfer, and score on the abnormal Los Angeles
Prehospital Stroke Scale (LAPSS) were statistically signifi-
cant factors affecting arrival time.

Conclusion: Factors that were associated with earlier ED
arrival were severe initial symptoms, utilization of the EMS
system, direct arrival from the site of symptom onset, and
abnormal LAPSS. Therefore, continuous public education
and paramedic training is required to promote early detec-
tion and delivery of patients with acute stroke to an appro-
priate facility.
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Table 1. General characteristics and time factors of study population

n (%) Timeinterval (hours) p-value
Gender 0.029
male 93 (54.4%) 16.0+29.5
femae 78 (45.6%) 26.4+35.9
Initial symptom 0.000
mental change 22 (12.9%) 9.1+31.2
abnormal speech 14 ( 8.2%) 28.7+38.3
motor weakness 78 (45.6%) 9.5+14.7
others 57 (33.3%) 38.7+41.4
Place of symptom onset 0.525
home 139 (81.2%) 20.9+32.6
working place 13 ( 7.7%) 13.7+20.7
others 19 (11.1%) 245+41.9
Witnessed patient 0.000
yes 69 (40.4%) 7.7+19.9
no 102 (59.6%) 29.6 +36.9
Folk remedy use 0.014
yes 28 (16.4%) 255+30.4
no 143 (83.6%) 19.9+334
Transfer from other hospital 0.013
yes 35 (20.2%) 30.1+36.7
no 136 (79.8%) 18.8+31.9
Method of transportation 0.000
EMS * system 58 (33.9%) 7.2+152
others 113 (66.1%) 28.2+37.4
LAPSS' 0.000
normal 94 (54.8%) 37.1+40.0
abnormal 77 (45.2%) 47+ 54
CpPss! 0.000
normal 73 (57.3%) 36.2+415
abnormal 98 (42.7%) 12.2+22.0

* EMS: Emergency Medical Service
"LAPSS: Los Angeles Prehospital Stroke Scale
*CPSS: Cincinnati Prehospital Stroke Scale
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Table 2. Factors related to emergency department arrival time; analyzed by univariate statistics

< 3hours > 3hours

(n=58) (n=113) p-value
Gender 0.262
male 35 58
femae 23 55
Age(years) mean + SD 63.1+12.9 59.2+16.3 0.109
Distance from hospital (km) 73+ 64 20.2+54.2 0.331
Initial symptom 0.000
mental change 16 6
abnormal speech 3 11
motor weakness 35 43
others 4 53
Place of symptom onset 0.889
home 46 93
working place 5 8
others 7 12
Witnessed patient 0.000
yes 42 27
no 16 86
Folk remedy use 0.016
yes 4 24
no 54 89
Transfer from other hospital 0.152
yes 8 27
no 50 86
Method of transportation 0.000
EMS* system 35 23
others 23 90
LAPSS' 0.000
normal 12 82
abnormal 46 31
CPss’ 0.000
normal 6 67
abnormal 52 46

*EMS: Emergency Medical Service
"LAPSS: Los Angeles Prehospital Stroke Scale
*CPSS: Cincinnati Prehospital Stroke Scale
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Table 3. Factors related to emergency department arrival time analyzed using multiple linear regression

Unstant_ja_rdized Standgr_dized p-value
Coefficients Coefficients

Log distance 0.135 0.096 0.109
Initial symptom

abnormal speech 1.219 0.201 0.012

motor weakness 0.354 0.109 0.322
Witnessed patient -0.344 -0.101 0.178
Folk remedy use 0.245 0.057 0.343
Transfer from other hospital 0.747 0.191 0.003
Transported by EMS * system -0.739 -0.207 0.001
Normal LAPSS' 1.403 0.429 0.000

rz = 0.520

*EMS: Emergency Medical Service
"LAPSS: Los Angeles Prehospital Stroke Scale
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Table 4. Factors related to emergency department arrival time analyzed using multiple logistic regression
Odds Ratio 95% CI * p-value
Initial symptom
abnormal speech 5.276 0.823~33.812 0.053
motor weakness 0.540 0.060~ 4.895 0.584
Witnessed patient 0.534 0.196~ 1.454 0.219
Folk remedy use 2.658 0.612~11.550 0.192
Transfer from other hospital 2457 0.824~ 7.326 0.107
Transported by EMS' system 0.415 0.162~ 1.064 0.067
Normal LAPSS* 6.187 1.932~19.806 0.002

*Cl: confidence interval
'EMS: Emergency Medical Service
'LAPSS: Los Angeles Prehospital Stroke Scale
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