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<Abstract>

Objectives: This study evaluated the effects and relevant factors of community-based education and advocacy intervention on stroke
awareness among the general population. Methods: The study enrolled 505 community-dwelling adults aged 19 years or older who
completed a survey before and after a community-based intervention held between May 2014 and December 2014. Trained staff collected
data about knowledge of five stroke warning signs, emergency response, golden window of time (<3 h), and demographics. Results:
After the intervention, public awareness of all five stroke warning signs increased significantly from 26.5% to 33.9% (p=0.011). Public
awareness of the golden window of time also increased significantly from 70.1% in April 2014 to 75.8% in December 2014 (p=0.040).
In a multivariate logistic regression analysis, older age, higher education level, and exposure to stroke-related public service announcements
or educational materials were significant predictors of knowledge of all five warning signs for stroke. Conclusions: Comprehensive
community-based intervention is effective for improving public awareness of the warning signs of stroke and the golden window of time.
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<Table 1> General characteristics of respondents (n=505)

n (%)

Gender

Male 253 (50.1)

Female 252 (49.9)
Age group

19-39 yr 188 (37.2)

40-59 yr 208 (41.2)

60-79 yr 109 (21.6)
Residential region

Rural 129 (25.5)

Urban 376 (74.5)
Education level

<6 yr 50 (9.9)

7-12 yr 216 (42.8)

>13 yr 231 (45.7)

Non-response 8 (1.6)
Monthly household income

<2 million won 173 (34.3)

2.01-4 million won 185 (36.6)

>4.01 million won 87 (17.2)

Non-response 60 (11.9)
Personal or Immediate family history of stroke

Yes 118 (23.4)

No 387 (76.6)
Relative, acquaintance, or neighbor history of stroke

Yes 106 (21.0)

No 399 (79.0)
Hypertension

Present 86 (17.0)

Absent 419 (83.0)
Diabetes mellitus

Present 31 (6.1)

Absent 474 (93.9)
Dyslipidemia

Present 59 (11.7)

Absent 446 (88.3)

1. CHax 4

B Aol Fodgh AlES F 5059 (A 2531, AAF 252
H)o2 tdAte HEF AHLS 46.0+16349 01, A
W2 40-59417F 41.2% 2 7P Bt AFAYG L =A
AH(F)°] 14.5% % FEA A (5 H) 25.5%°1 Bl ©ATt
VEFFEL UIE o)do] 45.7%= 718 Bgon, 4 Ht
THEASS 201-400%HU 0] 36.6% = 71 ©okTh E<l
= AANS(FEE, A, Ad)o] HEF 2Tg T2
& 23.4%, AY-ZH- o] ko] HEF S e A
21.0% AATh Bl AWELE 18 17.0%, F

6.1%, o)A AEZ= 11.7% U3 TH<Table 1>.
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ZAF 26.5%04 AAERAF 33.9%E folEAl Fhetath
[Figure 1]. AP ZAb A H &3] QAA51aL Q= HEFT L
ZAHe- Aol Aol 79.8%, 1A ™ 72.7%, AZ0}HH] 64.2%, A
2ol 58.4%, A% FF 51.1%2] o2 QA &o] E9kt)
AR ZALol| Bl AFSZ2AM A A o]0l 4.8%p(p=0.048),
Z k] 9.7%p(p=0.001), A1 ZHol 6.4%p(p=0.038), A3+ F&
6.3%p(p=0.043) = AAE&o] T3l STt AATE, oA H
0.4%p(p=0.887) =712 <AL 3k wWslr} moir:}
[Figure 2]. 39, HEF B34 570 5 B3 AN+
APRAZAF 3261154700 A AP ZA} 3.54+1 4570 2 F-25HA|
%713} Th(p<0.001)(data not shown).

135

Awareness of 0-4 waming
Symptoms

5 Awareness of 3 waming
Symptoms

Pre-mtervention Post-imtervention

[Figure 1] After the intervention, awareness of all five stroke
warning signs increased from 26.5% to 33.9% (P=0.011)
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Sudden numbness or wezkmess

Sudden difficulty spezking or
understandimg speach

Sudden dizziness

Sudden visual mpairment

Sudden severs headache

= Post-intervention

Pre-mtervention

[Figure 2] After the intervention, awareness of 'sudden
numbness (P=0.001)", 'sudden difficulty in speaking or in
understanding speech (P=0.048)', 'sudden visual impairment
(P=0.038)", and 'sudden severe headache (P=0.043)
increased significantly, while awareness of 'sudden
dizziness(P=0.887)" did not increase.
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715+ BH(p=0.002)(data not shown). ¥ &5 A A] W& &
HAAZE Aage JAAS L v AFE A AL 79.6%
oM AFZZAF 903%Z 23l Z7FeFA tHp<0.001). =
o, A A SHFAA AT 2ALE B9 et ZEERY
AA &L AP AL 70.1%01 4 AFFEZAL 75.8%E 2 81|
=718 THp=0.040)[Figure 3].

Unknown
u Enown

Pre- Post- Pra- Post-
intervention  mtsrvention intervention  imtsrvention

Subjective awareness Awareness of golden time

[Figure 3] After the intervention, recognition of the need for
prompt treatment increased: subjective awareness
increased form 79.6% to 90.3% (P<.001) and awareness
for the golden window of time (<3h) increased form
70.1% to 75.8% (P=0.040).
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<Table 2> Factors associated with knowledge of all five
warning signs for stroke based on multivariate
logistic regression analysis

Knowledge of all five
waming signs for stroke

OR" (95% CI™)

Female (/male)
Urban (/rural)
Age group
40-59 yr (/19-39 yr)
60-79 yr (/19-39 yr)
Education level
7-12 yr (/<6 yr)
>13 yr (/<6 yr)
Monthly household income
2.01-4 million won (/<2 million won)
>4.01 million won (/<2 million won)

Personal or immediate family history of
stroke

Relative, acquaintance, neighbor history
of stroke

Hypertension
Diabetes mellitus
Dyslipidemia

Exposure to stroke-related public service
announcement or educational materials

1.54 (1.16-2.06)
0.87 (0.61-1.24)

178 (125-2.55)
2.24 (1.32-3.80)

1.85 (1.01-3.39)
3.29 (1.67-6.46)

1.07 (0.75-1.53)
129 (0.83-2.00)

1.39 (0.98-1.97)

1.10 (0.81-1.49)

120 (0.81-1.78)
0.94 (0.52-1.71)
0.72 (0.46-1.14)

1.65 (1.24-221)

‘OR: odds ratio, "CI: confidence interval.



KN
NAZAL 43.6%N A AFEZAL 46.1% 2 &2 2ol= §)
AHp=0.411). AT w42 FAHEES FAHZ A

)

HE, AGAg] HEFT w5FRARIS #do] gle TvA

hYA
PES AT WA, A4 QA ARG Aol E TV-2iH 2
B 1(38.2%>412%) S AZTS 2 7T A (21.4%—40.3%)
+ 5733 th(data not shown).

V. =9

£ AN GUATE YOR SHA B

HEF DHFRARIO AGFAe NEF A

FEBY AR WA B8 Bk T

POl QAT A K AL 5 FHA S

B339 QA FASH FHEAL.

WY F SFOAPH 0 ZEEKY) UF Ao
[e]

AGAS) uRABANAA FelshA FYRASS Fels

oy T
)
rlo
N
r\(

HEFo] AP o FFA
ARS8 HEF B1FH
Fojof St}(Brice et al., 2002; Silver, Rubini, Black, &
Hodgson, 2003; Hodgson et al., 2007). & AdFoA = HEF
A1 oA A= dEdH S5 9 HEFSEAT
QoA 288 HEFT AUFHE AHESHATHKIm et al,
2013). SEUSHHEZF 2] 98%ll A HEApH], 101%

N

>,
K-
=
_?L

A]
& 7MAE FEHE Y
A 74 1549 B ASE ATHKim et al., 2013).
B AFoA gujlEe] A Y& HEFT BT
e Ao, Sl ojA o] EA UEhd W, A3
A 02 A Z7oll(64.8%) 9F A 7E F85(57.4%)9] A&
ST 2010 504 o] FFFGA FTFRE oL
ZAYH AFANAE HEF FASE T A9} A
F T80 A& 7HE BHAl UERUA B e} v gt
AFE HATHLee et al., 2012). =3+ 60-844 SHFAI TS

27yl = Yk Ch(Hickey et al., 2009). 254 o] 4 1=k o
< 2 2 AT A s HEuhE e} doj el o
A, Aoz Aj 5, oA", A
2 yrokth(Mochari-Greenberger, Towfighi, &
= O 3 AFolA = HSnhH]
o} ool el A&l 7 ERTH(Worthmann et al,
2013). 18-80A1 & EFA NS tIF o2 3 AFoA = A
o, &, AARY FHS FA YERD ¥, HET)
o} Ao SE-S vl-§- W3k THSug Yoon, Heller, Levi,
Wiggers, & Fitzgerald, 2001).
B AFelM oA, 19, =
o3k ajloltk FFA R 1AY, =
FIL-AFTRE S FA Y] HEF
At = A-ollA
, HET Yol tie A A=
3 e A ch(Park et al., 2006; Lee et al., 2012). =+
AFolME e A= BEAo] gtk 2l
o YR AFFAES oz 3 A (Lundelin et al,
2012904 AT, 2 wEFE, w2 TR AFEH, 4
BAF, Bl ao] HES AAZe} BHo] YA H=
A 7H(Schneider et al., 2003)oA = AAH, =& AFFTE, o
A, el nds), AEH2EHEE S0, d% ATolME A
ARH L WGFE] HEFT BT 2
o] A tHPandian et al., 2006). H-2H& A (Falavigna et
al,, 2009)°1A4 & H2 WFFFEol, Yol ol d7-(Wahab
et al, 2008)°l4= FAI & wFFEo], AL AT

(Géngora-Rivera, Gutiérrez-Jiménez, & Zenteno, 2009)°l|4+=

4 o

¥o 19
rlr

s

rlo

[¢)

w — ©

o @ e owd i oo

o)

AN

5

N

r
[e

o
e

E2 WE&Fo] 183l 3F A7(Sug Yoon et al., 2001)l]
Me 5 A&TTd 52 /A5 HEF H1FE 9
259} folgh Fdo] I & AT} vRVIAZ =]

Pandian et al., 2006, Lundelin et al., 2012)14] A A& o] =&



EIE

% AR FoJ3 FEAA ol ALY THE A7(Sug Yoon et
al., 2001; Park et al., 2006; Wahab et al., 2008; Falavigna et
al., 2009; Gongora-Rivera et al., 2009; Lee et al., 2012)° A=
ol #ERIAT) opd Wi, B AFoA s adFE o]
o3k AAJAATE 7= A7+ (Schneider et al., 2003)o1A4 =
B A9} o] o Aol gk HJAAAAIT, vol A gof
(Wahab et al., 2008)o A= B0l 2t =AAA
o ekt IR Ee B0 thEte AMEE ] of
FAARE 2 A9 oA oA 15t AFdHEoks 1L

B

ol

AL Ao R GARTE oS Ao E 3 uSER
AFdo] Althal o g2 wo] MPHPE Ho| JFS n| S A
oE F4H

1 5¢ =ol e AGALE] A ST REA Y HEF 2
A= R el tigh B2 A7 FHEAEH, R
of AFNA HEF A1 D SHUA AAZ A
= 295 AT 4 UK Lecouturier et al., 2010; Rasura
et al, 2014). sFAIRE T 2o A77F Foprlg]7kel ol
Al o] FoF o, ofAlotof A= U E(Miyamatsu et al., 2012)
oA IPH A77F LA fElvEtelA s JgPd A
T7F ATt ofdMECA ‘Act FAS.T HEF AL
1870 A& & 2 Aol A tidate] 80% ol/dol
de ¢ dlen, 47 HEF A

%715+ Th(Hartigan et al., 2014). SdlA 6
°ok3J =% JJ-TOF AAE AP F HEF

o

<F National Stroke Foundatlon-/] HEF
(2004-20109)= F3ll 27 o] HEF
S AFES] HI &0l 20%014 53%E Tre]fs}ﬂl 27}8}
o, A FuE B Aol HE
g #HHAdo] UAATHBray et al, 2013) ofm g} 7} <l
Jo g g Ao A kst AYujAE 283 12712
S RS Bl 270 o) HEF AT
S Al Hlg0] 61.9%0MA 72.8% = Tr‘-/] sk
ATHOser et al.,, 2013). T ZEFYFo| A 20772 HZ
AFRJAE AW F 27 ol HEFT BuFdE UA
= A9 Bl & HIStE AW E A3 AR, FAAGAA
73%AN A 2% = FolatA F7IsIANE A G A=
H3b7h YIS th(Fogle et al., 2010). ZAU Tl & 1871€ Al
FE IAETV THA04%54.1%) D AZE TVER

=
o>

N
Qe XN 18

>

rl

rlrghomﬂr&

(

WSELAGO X|HFole| HEF ZuB4 ¥ ZEERY X Eof ojxE 23 T

(38.8%—49.6%) A9 27] °o)}e] HEF A Al
A= Aleke] vl go| foatAl Z71et9ATE QAMENE
HA) S 43 TR A9 fofsk wshyt G Th4l1.7%—
40.8%)(Silver et al., 2003). 9]=2] ATLEF Hl5HA|, £ A
ToME 871 L7 A DA o A TheFst g FHAY S A
A

o
o ol nid
®
N
FE
1o
i
ofN
0?~
[42‘
)
b
st
fpy
ofy
(03

?ﬂ:rLoﬂ/HL =Yy X]G'A}ﬁ
WEFTHAY o] FAol] vl AN HEF JAAE 7fA
37} At A S ERIsHY o H(Marx et al, 2010), ¥
2o 2/1€ TVEEAY] 2 599 u8ErRzs 93 &
SAL S G A= a7t QLo Aol AT a3t e
Aoz ™ IMiiller-Nordhorn et al., 2009; Mlyamatsu et
. 2012). AGAE] WSS RANYG Y] AT} gt
ﬁﬂrl-:- UAAR=E, AsLoA 4d3F AgH F5 "J'-T'-Uﬂxﬂi
283 nSAHJALS AGALS] HEFT JAEE A7
A Zgor, aaAdl AR S flEl F= %ﬂﬂﬂzﬂ
o} A F5 FAAE 8 AS AN A HMikulik

B, M7 A} Bod ZAA F HAEIA
2ol BEH 1 10 e} FAEAA o] HoluThe

AtAzrt = WHH(Hodgson et al, 2007; Kim et al.,
2011), HEF AL} HEF EA A A %%;LEH—Q
dF D S T HAEZA LA B gloke

A3 = JthWilliams, Bruno, Rouch, & Marriott, 1997;
Derex, Adeleine, Nighoghossian, Honnorat, & Trouillas, 2002;
Fussman, Rafferty, Lyon-Callo, Morgenstern, & Reeves, 2010).

meba A AAE Qukelel 1A E7} 2| A ﬂx}al A

A SEUS(119 A3k B 7 o]8)H U F
AEZA I AA FFE PR =A ) g F7HH9 °ﬂ
T7F B8 Ao
2 A7 ted 22 2 VA Aol ok AA, =
i%f_’_ A BHEE 7|FoR A, AR, AR

%‘8}39]]“} g}g};y_zr%o] oy B]Q%E%



8 HHLSALTUSIA| HB2H M1

8% E}U}

R
(o
1>
bt
i
=
o
b oft
o
T2
rc
i
_k.=
ot
npi
O
HU N
N
>
PL

A, ANY RS HAA L I Fol HTFY
£ %ol Tk A, AT, JBRY FF, FA S
ME So] EAEA WolA] o WFER HEF A4
of BUHL AL 5 Yotk WAl AGAL wge
85 AR(AGF Aol o] FEBA, A48 YEAD F)
o GBE F13 £ A ol A 247 ol ol A
steh oA, Aa, AT, A9 5 s
3, AT Aol T RAFRAY S Ao 5
Yol mhek BT ARAe) EnE B/ 5 Yotk
oA, ThE 2910] obd XA WEFHAYCE Q1)
AT UREAGEAR B8 ¢ & ) HAA

oo g

oiN

>
=

= T AAA 53 430 %35\}13], 2 dTe o
A A ZH7} obd AAQARS wGFHAR S| R AR
EHE Hrienh &5 HET] TSt AR kAl
$AE e s HEFT AR Pl &S A=A,
3 AA B AR gl aRAdAE Brtd 2
271 Aek LEA, 2010 AEAAAHEBESAH A
T Y 153 TRE T AGFUNEY HET A
E7H 498 wokle ALz o ddn i AR EAL
Aol on] HEFol| B3 wETHE YT HEo] Fof
A FRE HET A=} GE AFel vle] =3ke A
o2 FH, old we} o] wHFHARIS] EHT} F
A o0& A7 (underestimation) =& 7FsAdol Utk

o A4 0 BESY) T AN =S A BA LAY
AZHE BEAAN H2F dFel 24H Y2 vIA
2 Qukle] YEF AHEES Folt 2] 0§ FasiT
2 Q7oA Ao BEe] Arlskel ke wel
HEF BRERAYL AYstel 1 18 AZAG o
£% QAEE AUAAY) AAAE B 718, 55
BTk AAE Aol 2BA FHHA LEFRA o
BT B 5 92 Aol BF FF G HEF
TEFRAL B, G A9F 0 ngsEo] e A
3¢ iz 43H08 A8 Bage Ju

References

Bray, J. E., Johnson, R., Trobbiani, K., Mosley, L., Lalor, E., &
Cadilhac, D. (2013). Australian public's awareness of stroke
warning signs improves after national multimedia campaigns.
Stroke, 44(12), 3540-3543.

Brice, J. H., Griswell, J. K., Delbridge, T. R., & Key, C. B. (2002).
Stroke: from recognition by the public to management by
emergency medical services. Prehospital Emergency Care, 6(1),
99-106.

Derex, L., Adeleine, P., Nighoghossian, N., Honnorat, J., & Trouillas,
P. (2002). Factors influencing early admission in a French stroke
unit. Stroke, 33(1), 153-159.

Evenson, K. R., Rosamond, W. D., & Morris,
Prehospital and in-hospital ~delays
Neuroepidemiology, 20(2), 65-76.

Falavigna, A., Teles, A. R., Vedana, V. M., Kleber, F. D., Mosena,
G., Velho, M. C., . . . & Roth, F. (2009). Awareness of stroke
risk factors and warning signs in southern Brazil. Arquivos de
Neuro-psiquiatria, 67(4), 1076-1081.

Fogle, C. C., Oser, C. S., McNamara, M. J., Helgerson, S. D.,
Gohdes, D., & Harwell, T. S. (2010). Impact of media on
community awareness of stroke warning signs: a comparison
study. Journal of Stroke and Cerebrovascular Diseases, 19(5),
370-375.

Fussman, C., Rafferty, A. P., Lyon-Callo, S., Morgenstern, L. B., &
Reeves, M. J. (2010). Lack of association between stroke
symptom knowledge and intent to call 911: a population-based
survey. Stroke, 41(7), 1501-1507.

Gongora-Rivera, F., Gutiérrez-Jiménez, E., & Zenteno, M. A. (2009).
Knowledge of ischemic stroke among a Mexico City population.
Journal of Stroke and Cerebrovascular Diseases, 18(3), 208-213.

Gumbinger, C., Reuter, B., Stock, C., Sauver, T., Wietholter, H.,
Bruder, 1., . . . & Hacke, W. (2014). Time to treatment with

D. L. (2001).

in acute stroke care.



CWERTES

recombinant tissue plasminogen activator and outcome of strokein
clinical practice: retrospective analysis of hospital quality
assurance data with comparison with results from randomised
clinical trials. British Medical Journal, 348, g3429.

Hartigan, 1., O'Connell, E., O'Brien, S., Weathers, E., Cornally, N.,
Kilonzo, B., & McCarthy, G. (2014). The Irish national stroke
awareness campaign: a stroke of success? Applied Nursing
Research, 27(4), el3-el9.

Hickey, A., O'Hanlon, A., McGee, H., Donnellan, C., Shelley, E.,
Horgan, F., & O'Neill, D. (2009). Stroke awareness in the general
population: knowledge of stroke risk factors and warning signs in
older adults. BioMed Central Geriatrics, 9, 35.

Hodgson, C., Lindsay, P., & Rubini, F. (2007). Can mass media
influence emergency department visits for stroke? Stroke, 38(7),
2115-2122.

Kim, J., Hwang, Y. H., Kim, J. T., Choi, N. C., Kang, S. Y., Cha,
. K, & Lim, B. H. (2014). Establishment of
government-initiated comprehensive stroke centers for acute
ischemic stroke management in South Korea. Stroke, 45(8),
2391-2396.

Kim, Y. S., Park, S. S., Bae, H. J., Cho, A. H., Cho, Y. J., Han, M.
K., ... & Yoon, B. W. (2011). Stroke awareness decreases
prehospital delay after acute ischemic stroke in Korea. BioMed
Central Neurology, 11, 2.

Kim, W. J., Ko, Y., Park, J. H., Ban, B., Han, M. K., Cho, Y. J.,
& Bae, H. J. (2013). Validation of five cardinal symptoms used
for stroke awareness campaign. Journal of the
Neurological Association, 31(1), 15-20. [Korean]

Kimura, K., Iguchi, Y., Shibazaki, K., Aoki, J., Watanabe, M.,
Matsumoto, N., & Yamashita, S. (2010). Early stroke treatment
with IV t-PA associated with early recanalization. Journal of the
Neurological Sciences, 295(1-2), 53-57.

Lecouturier, J., Rodgers, H., Murtagh, M. J., White, M., Ford, G. A.,
& Thomson, R. G. (2010). Systematic review of mass media
interventions designed to improve public recognition of stroke
symptoms, emergency response and early treatment. BioMed
Central Public Health, 10, 784.

Lee, Y. H., Shin, M. H., Kweon, S. S., Choi, J. S., Park, M. S., Cho,
K. H., & Lim, Y. S. (2012). Awareness of stroke warning signs
and risk factors: result of a 2010 community survey in Gwangju
metropolitan  city. Journal of the
Association, 30(1), 26-32. [Korean]

Korean

Korean  Neurological

Lundelin, K., Graciani, A., Garcia-Puig, J., Guallar-Castillon, P.,
Taboada, J. M., Rodriguez-Artalejo, F., & Banegas, J. R. (2012).
Knowledge of stroke warning symptoms and intended action in
response to stroke in Spain: a nationwide population-based study.
Cerebrovascular Diseases, 34(2), 161-168.

Marx, J. J., Klawitter, B., Faldum, A., Eicke, B. M., Haertle, B.,
Dieterich, M., & Nedelmann, M. (2010). Gender-specific
differences in stroke knowledge, stroke risk perception and the

=
S

2Ajglo] x|t Falo| |

effects of an educational multimedia campaign. Journal of
Neurology, 257(3), 367-374.

Mikulik, R., Goldemund, D., Rief, M., Brichta, J., Neumann, J.,
Jarkovsky, J., & Kryza, J. (2011). Calling 911 in response to
stroke: no change following a four-year educational campaign.
Cerebrovascular Diseases, 32(4), 342-348.

Miyamatsu, N., Kimura, K., Okamura, T., Iguchi, Y., Nakayama, H.,
Toyota, A., . . . & Yamaguchi, T. (2012). Effects of public
education by television on knowledge of early stroke symptoms
among a Japanese population aged 40 to 74 years: a controlled
study. Stroke, 43(2), 545-549.

Mochari-Greenberger, H., Towfighi, A., & Mosca, L. (2014) National
women's knowledge of stroke warning signs, overall and by
race/ethnic group. Stroke, 45(4), 1180-1182.

Miiller-Nordhorn J., Wegscheider K., Nolte C. H., Jungehiilsing G. J.,
Rossnagel K., Reich A., . . . & Willich S. N. (2009).
Population-based intervention to reduce prehospital delays in
patients with cerebrovascular events. Archives of Internal
Medicine, 169(16), 1484-1490.

Oser, C. S., Gohdes, D., Fogle, C. C., Tadios, F., Doore, V., Bell,
D. S., ... & Helgerson, S. D. (2013). Cooperative strategies to
develop effective stroke and heart attack awareness messages in
rural american Indian communities, 2009-2010. Preventing
Chronic Disease, 10, E80.

Pandian, J. D., Kalra, G., Jaison, A., Deepak, S. S ., Shamsher, S.,
Singh, Y., & Abraham, G. (2006). Knowledge of stroke among
stroke patients and their relatives in Northwest India. Neurology
India, 54(2), 152-156.

Park, M. H., Jo, S. A., Jo, 1., Kim, E., Eun, S. Y., Han, C., & Park,
M. K. (2006). No difference in stroke knowledge between
Korean adherents to traditional and western medicine - the AGE
study: an epidemiological study. BioMed Central Public Health,
6, 153.

Rasura, M., Baldereschi, M., Di, Carlo. A., Di, Lisi. F., Patella, R.,
Piccardi, B., . . . & Inzitari, D. (2014). Promotion and
Implementation of Stroke Care in Italy Project Working.
Effectiveness of public stroke educational interventions: a review.
European Journal of Neurology, 21(1), 11-20.

Schneider, A. T., Pancioli, A. M., Khoury, J. C., Rademacher, E.,
Tuchfarber, A., Miller, R., . . . & Broderick, J. P. (2003). Trends
in community knowledge of the warning signs and risk factors
for stroke. Journal of the American Medical Association, 289(3),
343-346.

Silver, F. L., Rubini, F., Black, D., & Hodgson, C. S. (2003).
Advertising strategies to increase public knowledge of the
warning signs of stroke. Stroke, 34(8), 1965-1968.

Sug Yoon. S., Heller, R. F., Levi, C., Wiggers, J., & Fitzgerald, P.
E. (2001). Knowledge of stroke risk factors, warning symptoms,
and treatment among an Australian urban population. Stroke,
32(8), 1926-1930.



10 BHRSAZFUSRIA| AB2H M1z

Wahab, K. W., Okokhere, P. O., Ugheoke, A. J., Oziegbe, O., Asalu, R., Adams, H. A., . . . & Dengler, R. (2013). Educational
A. F., & Salami, T. A. (2008). Awareness of warning signs campaign on stroke in an urban population in Northern Germany:
among suburban Nigerians at high risk for stroke is poor: a influence on public stroke awareness and knowledge.
cross-sectional study. BioMed Central Neurology, 8, 18. International Journal of Stroke, 8(5), 286-292.

Williams, L. S., Bruno, A., Rouch, D., & Marriott, D. J. (1997). Zangerle, A., Kiechl, S., Spiegel, M., Furtner, M., Knoflach, M.,
Stroke patients' knowledge of stroke. Influence on time to Werner, P., . . . & Willeit, J. (2007). Recanalization after
presentation. Stroke, 28(5), 912-915. thrombolysis in stroke patients: predictors and prognostic

Worthmann, H., Schwartz, A., Heidenreich, F., Sindern, E., Lorenz, implications. Neurology, 68(1), 39-44.





