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Table 1. Univariate and multivariate association between

variables and pre-hospital time

Table 2. Association between NIHSS and factors

responsible for the hospital presentation

within 3 hours

The factors associated with knowledge of
“‘The 3-hour time limit’

Univariate analysis between groups classified

by first reactions at stroke onset

Table 5. Univariate and multivariate analysis between

seek medical advice and others
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Fig. 1 Pre-hospital time between groups classified

by first reaction



ABSTRACT

Influence of first action at stroke onset and stroke
knowledge on pre—hospital delay of acute ischemic

stroke patients

Jae Jin Lee
Advisor : Prof. Jin Ho Kim M.D., Ph.D.
Department of Medicine,

Graduate School of Chosun University

Backgrounds : Majority of stroke patients are still unable to receive
thrombolytic therapy because they do no not reach a hospital within 3
hours from onset. The aims of this study were to know factors including
knowledge of stroke which could affect pre-hospital time and the
association between first actions of patients after stroke onset and
pre—hospital time.

Methods : From May 2007 to December 2007, consecutive ischemic stroke
patients presented within 3 days from onset and their relatives were
interviewed about knowledge of stroke (stroke warning sign, thrombolytic
therapy, the three-hour time limit, and wuse of emergency medical
service)and first actions (self-treated, wait and see, seek advice, seek
medical advice) at stroke onset. Clinical data of patients were collected
from medical records.

Results : One hundred fifty three patients were included finally. Thirty
seven patients (24.2%) were reached to our hospital within 3 hours from
symptom onset. In univariate and multivariate analysis, factors

independently associated with presentation within 3 hours were age (odds
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ratio [OR]0.95, 95% confidence interval [CI] 0.91-0.99, p=0.008), atrial
fibrillation (OR 5.02 CI 1.35-18.70, p=0.016), NIHSS at admission (OR 1.09,
CI 1.01-1.18, p=0.028), and to know ‘the three-hour time limit" (OR 3.55,
CI 1.45-8.72, p=0.006). In the patients with NIHSS >4 points, to know ‘the
three-hour time limit'was only an independent factor associated with
presentation within 3 hours. This knowledge was significantly associated
with background with completed high school (p=0.038). Patients who
sought medical advice were more early arrived to the hospital. The main
factors related with seek medical advice were NIHSS (OR 1.13, CI
1.048-1.213, p=0.001) and atrial fibrillation (OR 3.01 CI 1.009-8.948,
p=0.048).

Conclusions : Knowledge of ‘the three-hour time limit was only a
modifiable factor which was able to influence on arrival within 3 hours.
Initial actions of patients including call emergency medical service affect
the pre-hospital time. The public education about stroke knowledge about
‘the three—hour time limit’ and ‘call emergency medical service’ may give
a more chance of thrombolysis to acute stroke patients.

Key words : Stroke, Thrombolysis, Emergency medical services,

Education
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Table 1. Univariate and multivariate association between variables
and pre-hospital time

Wﬁg&lrns 3 %ﬁ%g?g Univariate ~ Multivariate
N=37 N=116 p Value p Value
Demographics
Age, Mean (£SD) 61.6 (12.5) 66.3(11.7) 0.040 0.008
Male, N (%) 24 (64.9) 71 (61.2) 0.690
Past history & Neurologic
state
Hypertension, N (%) 15(40.5) 66(56.9) 0.083 0.619
Diabetes mellitus, N (%) 8 (21.6) 27(23.3) 0.835
Hyperlipidemia, N (%) 7 (18.9) 24(20.7) 0.816
Atrial fibrillation, N (%) 9 (24.3) 10 (8.6) 0.020 0.016
Coronary disease, N (%) 3 (8.1) 7(6.0) 0.705
Previous Stroke, N (%) 2(5.4) 10(8.6) 0.732
NIHSS, median (range) 5 (0-32) 3 (0-25) 0.007 0.028
NIHSS=4, N (%) 16(43.2) 83(71.6) 0.001
Stroke knowledge
To know ‘Stroke warning
sign’, N (%) 29 (78.4) 81(69.8) 0.314
Call 119 after detection,
N (%) 15 (40.5) 23 (20) 0.012 0.063
To know ‘Thrombolytic
therapy’, N (%) 20 (54.1) 59 (50.9) 0.735
To know ‘The 3-hour
fime Limit, N (%) 22 (59.5) 39 (33.6) 0.005 0.006
Personal information
Completed high school,
N (%) 24 (68.6) 74(64.9) 0.690
Live with relatives, N(%) 31 (83.8) 94 (81.0) 0.777
Residence outside
Gwang Ju city, N (%) 12 (32.4) 63 (53.9) 0.020
Distance, Km, mean(+SD)  22.1 (22.4) 35.8 (34.5) 0.006 0.108
Referral from primary 12 (324) 58 (50.0) 0.062 0.187

hospital, N (%)

N; number of patients, NIHSS: National institutes of Health Stroke Scale
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Table 2. Association between NIHSS and factors responsible for the

hospital presentation within 3 hours

NIHSS <4 NIHSS >4

OR CI p Value OR CI p Value
Age 093  087-098 0010 095  089-1.02  0.140
History of hypertension 285 0681179  0.149 160  0.37-689 0527
History of atrial fibrillation ~ 560 0.28-111.59 0259 450 093-21.83 0062
o know "The 3-hour time 95 (76-1072  0.113 504 1.26-20.18 0022
Call 119 after detection 822 181-3742  0.006 116 0.29-467 0836
Distance from hospital 098  094-101  0.55 100 097-1.02  0.687
Referral from primary hospital 065  0.13-3.19 0591 038  091-159  0.186

NIHSS: National institutes of Health Stroke Scale
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Table 3. The factors associated with knowledge of ‘The 3-hour time
limit’

N To know ‘3 hours time limitation’, N (%) p Value

Age
67< 73 26(35.6) 0.305
<67 80 35(43.8)

Sex 0.766
Male 95 37(38.9)
Female 58 24(41.4)

Hypertension 0.922
Yes 81 32(39.5)
No 72 29(40.3)

DM 0.231
Yes 35 17(48.6)
No 118 44(37.3)

Hyperlipidemia 0.792
Yes 31 13(41.9)
No 122 48(39.3)

Atrial fibrillation 0.832
Yes 19 8(42.1)
No 134 54(39.6)

Previous stroke 0.364
Yes 12 3(25)
No 141 58(41.1)

Coronary disease 1.000
Yes 10 4(40.0)
No 143 57(39.9)

Live with relatives 0.349
Yes 125 48(38.4)
No 27 13(48.1)

Live in OO city 0.488
Yes 78 29(37.2)
No 75 32(42.7)

Completed high school 0.038
Yes 98 44(44.9)
No 51 14(27.5)

Referral from primary hospital 0.763
Yes 70 27(38.6)
No 83 34(41.0)

Call 119 after detection 0.633
Yes 38 14(36.8)
No 114 47(41.2)

Neurologic state 0.707
NIHSS <4 99 38(38.4)
NIHSS>4 53 22(41.5)

N: number of patients, NIHSS: National institutes of Health Stroke Scale
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Table 4. Univariate analysis between groups classified by first

reactions at stroke onset

Wait &  Seek Seek
Self treat éuee ad%?ce rggg%ggl P value
N=46 N=21 N=34 N=48
Pre-hospital time
Within 3 hours 11(29.7) 0(0) 5(13.5) 19(51.4) 0.002
Demographics
Age, mean ( SD) 64.8(10.1) 67.4(10.6) 64.7(14.7) 65.5(12.0) 0.827
Male, N (%) 25(54.3) 12(57.1) 22(64.7)  32(66.7) 0.608
Past History and
Neurologic ‘state
Hypertension, N (%) 27(58.7) 15(71.4) 15(44.1)  23(47.9) 0.171
Diabetes, N (%) 11(23.9) 4(19) 7(20.6) 12(25) 0.935
Hyperlipidemia, N (%) 13(28.3) 4(19) 5(14.7) 9(18.8) 0.479
Atrial fibrillation, N (%) 5(10.9) 000) 2(5.9) 12(25) N/A
Previous Stroke, N (%) 4(8.7) 3(14.3) 2(5.9) 2(4.2) N/A
Coronary disease, N (%) 2(4.3) 4(19) 0(0) 4(8.3) N/A
NIHSS, median(range) 3(0-21) 3(0-9) 3(0-14)  6(0-32) 0.009
NIHSS>4, N (%) 14(31.1) 2(9.5) 6(17.6) 29(60.4) <0.001
Personal Information
Live with relatives, N(%) ~ 4087)  16(762)  27(818) 40(833)  0.743
Live in Gwang Ju, N(%) 28(60.9) 10(47.6) 15(44.1)  23(47.9) 0.437
Distance (mean, Km) 30.5(33.8) 36.6(39.3) 36.8(34.0) 28.8(25.4) 0.627
Completed high school, o555 6) 1365, 26(788)  3166) 0207
N (%)
Stroke Knowledge
To know ‘Stroke warning
. o 29(63) 17(81) 22(64.7)  40(83.3) 0.083
sign’, N (%)
To know “Thrombolytic
therapy’, N (%) 19(41.3) 14(66.7) 17(50) 29(39.9) 0.152
To know "The 3-hour 1737 7(333)  14412)  22(458) 0739

time limit, N (%)

N: number of patients, NIHSS: National institutes of Health Stroke Scale

N/A: statistically unavailable due to small number of cases
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Table 5. Univariate
advice and others

and multivariate analysis between seek medical

Seek medical advice

Yes No Univariate ~ Multivariate
N=48 N=101 p Value p Value
Demographics
Age, Mean (£SD) 65.5(12.0) 65.3(11.9) 0.919
Male, N (%) 32(66.7) 59(58.4) 0.334
Past history and Neurologic state
Hypertension, N (%) 23(52.1) 57(56.4) 0.330
Diabetes mellitus, N (%) 12(25) 22(21.8) 0.662
Hyperlipidemia, N (%) 9(18.8) 22(21.8) 0.670
Atrial fibrillation, N (%) 12(25) 7(6.9) 0.002 0.048
Coronary disease, N (%) 4(8.3) 6(5.9) 0.585
Previous Stroke, N (%) 2(4.2) 9(8.9) 0.301
NIHSS, median (range) 6(0-32) 3(0-21) 0.001 0.001
NIHSS>4, N (%) 29(60.4) 22(22) <0.001
Stroke knowledge
To know *Stroke warning sign’, 40(83.3) 68(67.3) 0.041 0.062
N (%)
To know ‘Thrombolytic therapy’, 29(60.4) 50(49.5) 0212
N (%)
To know ‘The 3-hour time limit’
’ 22(45.8 38(37.6 0.340
N ¢ (45.8) (37.6)
Personal information
Completed high school, N (%) 31(66) 64(65.3) 0.938
Live with relatives, N (%) 40(83.3) 83(83) 0.960
Residence in Gwang Ju city, N(%) 23(47.9) 53(52.5) 0.603
Distance, Km, mean (£SD) 28.8(25.4) 33.9(34.9) 0.312

N: number of patients, NIHSS: National Institutes of Health Stroke Scale
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Fig. 1 Pre-hospital time between groups classified by first reaction
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