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Background: For the improvement in stroke care, we have campaigned for stroke warning signs and its symptoms.
However, few reports on the validation of symptom selection in the campaign have been published till now.

Methods: Based on the prospective stroke registry, patients were identified, who were hospitalized with stroke within 7
days from the stroke onset and had relevant lesions on their brain images. One presenting symptom was selected in each
patient through review of electronic medical records by an investigator, and those collected symptoms were classified
into 5 symptom categories or the unclassified. Those 5 symptom categories were developed and are being used in the

stroke awareness campaign in 2009 by the Korean Stroke Society (KSS).

Results: A total of 3027 patients (age, 66.57+12.6 years; male, 58.2%) were enrolled in our study. The rate of frequency of
each categorized symptom was 54.9% for unilateral numbness or weakness, 27.5% for confusion or speech disturbance,
2.8% for visual disturbance, 10.5% for dizziness or gait disturbance, 2.3% for severe headache, and 2.0% for the
unclassified. Ninety-eight percent of stroke patients were classified into one of the 5 symptom categories. Confusion or
speech disturbance was associated with the shorter pre-hospital delay, whereas dizziness or gait disturbance with the
longer delay. Dizziness was the most frequent symptom in TIA, and so was severe headache in hemorrhagic stroke.
Conclusions: Our study shows that the 5 stroke warning symptoms of the KSS campaign represent well the presenting

symptoms of Korean patients with acute stroke or TIA.
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Figure 1. The Korean stroke society used this logo for stroke
awareness campaign in 2009.
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Table 1. Baseline characteristics of subjects (N=3027)

Characteritics

Male 1761 (58.2)
Age (years) 66.57+12.6
<55 523 (17.3)
55-64 664 (21.9)
65-74 985 (32.5)
75-84 679 (22.4)
>85 176 (5.8)
FAT to Arrival time (hours) 9.45 (2.37 t0 36.38)
<3 886 (29.3)
3-6 763 (25.2)
12-24 734 (24.2)
>48 644 (21.3)
NIHSS at admission 4 (1to8)
Risk factor
Hypertension 1897 (62.6)
Diabetes Mellitus 812 (26.8)
Hyperlipidemia 480 (15.9)
Smoking 1077 (35.6)
Atrial fibrillation 136 (4.5)
Prior TIA 175 (5.8)
Prior stroke 630 (20.8)
Stroke type
Ischemic stroke 2411 (79.6)
Hemorrhagic stroke 320 (10.6)
TIA 296 (9.8)
TOAST classification (Ischemic stroke only)
Small vessel occlusion 498 (20.6)
Large artery atherosclerosis 937 (38.8)
Cardioembolism 487 (20.2)
Other cause 63 (2.6)
Undetermined cause 426 (17.7)
Prestroke mRS 0 to2 2755 (91.0)
3t05 273 (9.0)

Value presented as number (%) or mean =+ standard deviation or median
(interquartile range).

FAT; first abnormal time, TIA; transient ischemic attack, mRS;
modified Rankin scale.

B < 3 hours 3-12 hours ®12-48 hours ™ >48 hours
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Figure 2. The bar chart showed changes of the presenting symptoms
according to arrival time. The number represented a proportion of
each symptom within the set time (%).
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Table 2. The frequencies of presenting symptoms in overall and by sex or stroke type

Symptom Overall Sex Stroke Type
Male Female p IS HS TIA P
All patients 1761 (58.2) 1266 (41.8)  <0.01 2411 (79.6) 320 (10.6) 296 (9.8) <0.01
Paralysis 1661 (54.9) 991 (56.3) 670 (52.9) 0.07 1321 (54.8) 187 (58.4) 153 (51.7) 0.24
Speech 832 (27.5) 443 (25.2) 389 (30.7) <0.01 681 (28.2) 81 (25.3) 70 (23.6) 0.16
Vision 84 (2.8) 61 (3.5) 23 (1.8) <0.01 67 (2.8) 7(2.2) 10 (3.4) 0.67
Dizziness 318 (10.5) 183 (10.4) 135 (10.7) 0.81 250 (10.4) 20 (6.3) 48 (16.2) <0.01
Headache 71 (2.3) 45 (2.6) 26 (2.1) 0.37 49 (2.0) 17 (5.3) 5(1.7) <0.01
Unclassified 61 (2.0) 38(2.2) 23 (1.8) 0.51 43 (1.8) 8(2.5) 10 (3.4) 0.15

Value presented as number (%).

Each symptoms represent words in a parenthesis; Paralysis, Speech, Vision, Dizziness, Headache.

IS; ischemic stroke, HS; hemorrhagic stroke.
°p value is for chi-square test.
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Figure 3. The stroke symptoms occurred differently depending on
age.
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