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SUPPLEMENTAL MATERIAL

Supplemental Table I. Characteristics of the three cities

Akita Kure Shizuoka

Population size’ 330,901 252,325 700,477
Population size: 40-74 years* 154,120 118,097 330,971
Proportion of people aged 40-74, %" 46.6 46.8 47.2
Proportion of people aged > 65, %" 22.4 26.0 219
Area size, km” 905.7 353.9 1411.9
Distance, km

Akita-Kure 903.2

Akita-Shizuoka 548.6

Kure-Shizuoka 538.0
"Data of 2006
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Abstract

Background: It is important that the general population be
aware of the early symptoms, since it has been shown that
early arrival to hospitals leads better prognosis of stroke pa-
tients. However, the general population is not well informed
about the early symptoms of stroke. This study was conduct-
ed to clarify which stroke symptoms are less well known and
which information sources are related to awareness of stroke
symptoms. Methods: A multiple-choice, mail-in survey in-
volving 5,540 randomly selected residents, aged 40-74 years,
of 3 cities in Japan was conducted. Their knowledge about
stroke symptoms and their information sources were sur-
veyed; information sources were classified as mass media
(television/newspaper/radio) and personal communication

sources (posters/leaflets/internet/health professionals/fami-
ly and/or friends). ‘Awareness’ was defined as selecting all 5
of the correct stroke symptoms from among 10 listed symp-
toms with decoy choices. The estimated fraction of the pos-
sible impact due to each source on the whole population was
also calculated by odds ratios (ORs) and the proportion of
respondents who selected each source (Pe). The combined
effects of mass media and personal communication sources
on awareness were also assessed. Results: Of the 5,540 resi-
dents, only 23% selected all 5 correct symptoms. Visual dis-
turbance was the least known of the 5 symptoms (35%). All
sources were positively related to awareness, with ORs (Pe)
of: television, 1.58 (72.5%); newspaper, 1.79 (48.0%); radio,
1.74 (13.3%); posters, 1.73 (7.6%); leaflets, 1.50 (24.7%); Inter-
net, 1.66 (5.6%); health professionals, 1.33 (34.8%), and fam-
ily/friends, 1.21 (44.6%). The estimated fraction of the possi-
ble impact due to each source was higher for mass media
(television, 0.31 and newspaper, 0.28) than personal commu-
nication sources (Internet, 0.04 and leaflets, 0.12). Mass me-
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dia only and mass media/personal communication sources
were significantly associated (ORs: 1.66, 2.75, respectively).
Conclusions: As a single method of public education, televi-
sion could be the most effective strategy. Moreover, the com-
bined approach involving mass media and personal commu-
nication sources might have a synergistic effect. Less well-
known symptoms, such as visual disturbances, should be
noted in public education campaigns.

Copyright © 2013 S. Karger AG, Basel

Introduction

Stroke is the leading cause of permanent disability in
adults and one of the major leading causes of death and
disability worldwide [1-5]. Some previous studies exam-
ining time limit for initiation of intravenous thromboly-
sis therapy using alteplase demonstrated that alteplase
treatment within 4.5 h of onset improved functional out-
come [6, 7]. However, it was also reported that delay in
hospital presentation of patients with acute stroke still re-
mained substantial [8-11]. The reasons for this delay
were attributed to both lack of awareness of stroke attacks
and nonuse of ambulances in previous studies [8, 12].
Thus, it is important for improving stroke outcomes to
educate citizens to react immediately and appropriately
at their stroke onset. Such community education should
be focused on the recognition of early symptoms of stroke
onset and appropriate reaction at stroke onset, i.e., to call
an ambulance as soon as possible. Despite the importance
of recognizing early symptoms, the population remains

- poorly informed about the early symptoms of stroke [13-
17].

The purpose of the present study was to clarify which
early symptoms of stroke are less well known, and which
information sources are used to obtain knowledge about
stroke by the general Japanese population. The study
aimed furthermore to identify which information sources
were related to awareness of stroke symptoms.

Methods

Acquisition of Stroke Knowledge (ASK) Study

This study was conducted as a baseline survey of a nonran-
domized community intervention trial, the Acquisition of Stroke
Knowledge Study, to improve awareness about early symptoms of
stroke and the appropriate response to stroke onset. Three cities
in Japan, i.e., Akita, Shizuoka and Kure, were selected. Akita is
located in the northern part of Japan. In the present study, two
districts of Akita city, i.e., Kawabe and Yuwa, were selected in or-
der to prepare for future intensive intervention targeting im-

Cerebrovasc Dis 2013;35:241-249
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provement of knowledge about stroke. Kure is a city in Hiroshima
prefecture in the western part of Japan, and Shizuoka is located in
the central part of Japan. A preintervention survey was followed
by community intervention. After the community intervention,
postintervention surveys have been performed to assess a long-
term effect of our intervention, which are now ongoing and under
analysis. This article was based on the preintervention survey in
2006.

From these three areas, 11,306 community dwellers, aged 40~
74 years, were randomly selected by an age-stratified random sam-
pling method from the Basic Resident Register. To align the age
distribution among participants in the three areas, the number of
listed participants in each age bracket, i.e., 40-49, 50-59, 60-69
and 70-74, was almost equal.

Measures and Procedure

A mail-in survey was conducted from April to July in 2006,
and a closed-end questionnaire was mailed to each participant.
The questionnaire consisted of the following: general knowledge
of stroke, early symptoms of stroke, what to do at the time of
stroke onset, information sources for knowledge about stroke,
and sociodemographic factors (see ‘Appendix’). The questions
regarding ‘early symptoms of stroke’ consisted of 5 correct an-
swers and 5 decoy answers as multiple-choice items. The ques-
tions regarding ‘information sources about stroke’ consisted of
11 multiple-choice items. For these questions, multiple answers
were allowed. The questions regarding ‘Response to stroke at-
tack’ consisted of 7 multiple-choice items, for which a single an-
swer was required.

This study was approved by the ethics committee of Shiga Uni-
versity of Medical Science (17-97).

Analysis Methods

Differences in responses among age groups were assessed
with the x? test. In this study, respondents with ‘awareness’ of
early symptoms were defined as those who selected all 5 correct
early symptoms of stroke from the 10 symptoms listed, except for
those who selected all items. The odds ratio (OR) of having
‘awareness’ of early symptoms from an information source was
calculated with logistic regression analysis after adjusting for age,
sex, survey site, with/without risk factors for stroke, with/without
stroke patients close to respondents, and living alone or not,
among respondents who did not have a past history of stroke. In
addition, the estimated fraction of possible impact due to each
information source on the whole population was calculated ac-
cording to the ORs mentioned above and the proportion of re-
spondents who chose each information source using this formu-
la in analogy to Levin’s [18] formula for population-attributable
risk: [Pe x (multivariate adjusted OR -- 1)]/[Pe x (multivariate
adjusted OR -- 1) + 1], where Pe is the proportion of respondents
who chose one information source as their own information
source, and OR is the odds ratio of having awareness of early
symptoms in the same respondents. We believe that both of them
are important to improve public awareness. Further logistic re-
gression analysis was performed to assess the combined effect of
mass media and personal communications on awareness of
stroke symptoms. .

All significance tests were two-tailed, and p < 0.05 was consid-
ered significant in all analyses. Data were analyzed with SPSS ver-
sion 15.0 for Windows (SPSS Inc.).
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Table 1. Response rate and characteristics of respondents by sex and age

Overall Sex Age, years
men women 40-49 50-59 60-69 70-74
Responses, n 5,540 2,618 2,922 1,390 1,524 1,779 847
Subjects, n 11,306 5,672 5,634 3,184 3,311 3,207 1,604
Response rate, % 49.0 46.2 51.9 43.7 46.0 55.5 52.8
(n=5540) (n=2618) (n=2922) (=1390) (n=1524) (=1,779) (n=847)
Past history of stroke 128 (2.3) 81(3.1) 47 (1.6) 7 (0.5) 14 (0.9) 60 (3.4) 47 (5.5)
Self-reported underlying diseases of stroke
High blood pressure 1,211 (21.9) 656 (25.1) 555 (19.0) 107 (7.7) 270 (17.7) 518 (29.1) 316 (37.3)
High cholesterol 729 (13.2) 325 (12.4) 404 (13.8) 94 (6.8) 217 (14.2) 306 (17.2) 112 (13.2)
Diabetes 429 (7.7) 270 (10.3) 159 (5.4) 43 (3.1) 85 (5.6) 193 (10.8) 108 (12.8)
Heart diseases 213 (3.8) 127 (4.9) 86 (2.9) 10 (0.7) 26 (1.7) 103 (5.8) 74 (8.7)
Arrhythmia 423 (7.6) 241 (9.2) 182 (6.2) 50 (3.6) 102 (6.7) 172 (9.7) 99 (11.7)
Transient ischemic attack 31(0.6) 19(0.7) 12 (0.4) 1(0.1) 4(0.3) 11 (0.6) 15 (1.8)
At least one of diseases mentioned above 2,143 (38.7) 1,131 (43.2) 1,012 (34.6) 253(18.2)  521(34.2) 888 (49.9) 481 (56.8)
With stroke patients close to respondents 3,031 (54.7) 1,426 (54.5) 1,605(54.9) 703 (50.6) 883 (57.9) 1,010 (56.8) 435 (51.4)
Living alone 471 (8.5) 230 (8.8) 241 (8.2) 92 (6.6)  115(7.5) 166 (9.3) 98 (11.6)

Data shown as number of subjects with percentage in parentheses.

Results

Response Rate and Age Distribution of the Survey

Population

The respondents of this study were 5,540 individuals
(response rate 49.0%) with a mean age of 58.1 + 9.8 years,
52.7% were women (table 1). Of the respondents, 2.3%
reported a history of stroke, 54.7% reported that a close
acquaintance had suffered a stroke, and 38.7% had at least
one of the risk factors for stroke (table 1).

Knowledge of Stroke

As shown in table 2, approximately 80% of all respon-
dents reported knowing what stroke was. Concerning the
early symptoms of stroke, approximately 90% of respon-
dents appropriately selected ‘sudden hemiplegia’ and
‘sudden speech problem’ as early symptoms, followed by
‘sudden, severe headache’ (72.3%) and ‘sudden dizziness
or loss of balance’ (62.7%). However, only 35.0% of re-
spondents selected ‘sudden vision problem’. Of all re-
spondents, 1,288 (23.2%) were classified as having ‘aware-
ness’ of early symptoms, which was defined as complete
selection of the 5 correct early symptoms. The proportion -
of respondents who had ‘awareness’ was higher in those
aged less than 60 years (26.8, 19.3%, respectively, p < 0.001
for the ¥ test), and was higher in those who had someone
close who was a stroke patient than those who did not

Public Awareness of Early Symptoms of
Stroke in Japan

(26.1, 19.8%, respectively, p < 0.001 for the x* test). Even
among 4,285 respondents who reported that ‘T generally
know what a stroke is’, only 1,076 (25.1%) were defined as
those who had awareness of early symptoms of stroke
(data not shown). Over 80% of respondents answered that
they would call an ambulance at stroke onset (table 2).

Associations between Information Sources and

Awareness of Early Symptoms of Stroke

In the present study, eight information sources were
grouped into two major types of information sources.
Television, newspaper, and radio were categorized as
‘mass media’, and Internet, family/friends, leaflets, post-
ers, and health professionals were categorized as ‘person-
al communication sources’. As shown in table 3, the pro-
portion of respondents who chose television (72.4%) was
higher than other information sources, especially ‘per-
sonal communication sources’. Few respondents selected
the Internet and posters as the information source about
stroke. Substantial gender difference was not observed.
Health professionals were chosen by elders, whereas In-
ternet was chosen by young people.

The results of multivariate-adjusted logistic regression
analyses, which were performed to assess associations be-
tween each information source and ‘awareness’ of early
symptoms, are shown in table 4. These results demon-
strated that respondents who obtained information for

Cerebrovasc Dis 2013;35:241-249
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Table 2. General knowledge, knowledge of risk factors and early symptoms of stroke, and reaction to stroke onset by sex and age

Overall Age, years
(n=5540) 45749 50-59 60-69 70-74 pvalue
(n=1,390) (n=1524) (a=L779) (n=847)

Do you know what is ‘stroke’® <0.001
Generally know 4,285 (77.3) 1,017 (73.2) 1,194 (78.3) 1,401 (78.8) 673 (79.5)
Only name of disease 1,063 (19.2) 339 (24.4) 284 (18.6) 310(17.4) 130(15.3)
Do not know 96 (1.7) 9 (0.6) 21(1.4) 40 (2.2) 26 (3.1)
Nonresponding 96 (1.7) 25(1.8) 25 (1.6) 28 (1.6) 18(2.1)

What are the early symptoms of stroke onset?
Sudden one-sided numbness or weakness of the face, arm, orleg 4,797 (86.6) 1,242 (89.4) 1,346 (88.3) 1,512 (85.0) 697 (82.3) <0.001
Sudden confusion or trouble speaking or understanding others 4,796 (86.6) 1,255 (90.3) 1,371 (90.0) 1,495 (84.0) 675(79.7)  <0.001

Sudden severe headache with no known cause 4,008 (72.3) 1,077 (77.5) 1,158 (76.0)  1,222(68.7) 551(65.1) <0.001
Sudden dizziness, trouble walking, or loss of balance 3,471 (62.7) 882 (63.5) 997 (65.4)  1,111(62.5) 481(56.8) <0.001
or coordination

Sudden trouble seeing in one or both eyes 1,938 (35.0) 571 (41.1) 579 (38.0) 544 (30.6) 244 (28.8) <0.001
Palsy of both hands and/or fingers® 2,461 (44.4) 675 (48.6) 712 (46.7) 729 (41.0) 345(40.7)  <0.001
Selected all 5 correct warning signs of stroke 1,288 (23.2) 373 (26.8) 408 (26.8) 344 (19.3) 163(19.2) <0.001
Selected all 5 correct warning signs of stroked 1,267 (23.0) 367 (26.4) 399 (26.2) 339(19.1) 162(19.1) <0.001
How do you respond if you are having a stroke attack?* <0.001
Immediately call an ambulance 4,500 (81.2) 1,176 (84.6) 1,265 (83.0) 1,401 (78.8) 658 (77.7)
Immediately call a primary physician at clinic or hospital 401 (7.2) 44(3.2) 89 (5.8) 171 (9.6) 97 (11.5)
Immediately call a large and/or special hospital 150 (2.7) 40 (2.9) 38 (2.5) 48 (2.7) 24 (2.8)
Immediately see a primary physician at clinic or hospital 124 (2.2) 24 (1.7) 29 (1.9) 54 (3.0) 17 (2.0)
Immediately see a doctor in large and/or special hospital 261 (4.7) 78 (5.6) 82 (5.4) 72 (4.0) 29 (3.4)

See a primary physician at clinic or hospital during office hours 24 (0.4) 6 (0.4) 2(0.1) 9(0.5) 7(0.8)

See a doctor in large and/or special hospital during office hours 11 (0.2) 4(0.3) 2(0.1) 3(0.2) 2(0.2)

Wait and observe symptoms for several days 11(0.2) 3(0.2) 3(0.2) 4(0.2) 1(0.1)

Unknown 58 (1.0) 15 (1.1) 14 (0.9) 17 (1.0) 12(1.4)

Data shown as number of subjects with percentage in parentheses. * Single answer was required. ® Multiple answers allowed. ¢ Decoy answer. ¢ Of the
5,519 respondents, excluding those who chose all 10 items. p value for x* test.

Table 3. Proportion of respondents who chose each information source among 5,391 members® of the general population (%, by sex and
age)

Type of information source Overall Sex Age, years
(=531 women 40-49 50-59 60-69 70-74
(n=2,527) (n = 2,864) (n=1,377) (n = 1,501) (n=1,714) (n=799)
Mass media
Television 72.4 68.5 75.9 74.2 71.8 73.2 69.0
Newspaper 48.0 48.1 47.8 48.0 50.2 49.5 40.3
Radio 13.2 14.4 12.1 11.1 14.9 14.3 11.1
Personal information
Internet 5.5 7.1 4.1 10.7 6.9 2.1 1.3
Family/friends 44.5 40.5 48.0 39.7 48.7 47.0 39.5
Leaflets 24.6 25.6 23.7 20.0 29.2 259 20.9
Posters 7.5 8.2 6.9 7.8 9.3 7.0 4.6
Health professionals® 347 36.6 33.0 21.9 30.5 414 50.2

25,391 respondents excluding respondents who had a past history of stroke (n = 128) or selected all 10 as early symptoms (n = 21).
® Medical doctors and/or nurses.
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2.5 4

Fig. 1. Estimated fraction of possible im-
pact of each information source on aware-
ness about stroke symptoms on the whole
population (for formula, see text). ORs
were calculated adjusting for age, sex, sur-
vey site, with/without close stroke patients,
living alone or not, with/without risk fac-
tors of stroke such as high blood pressure,
high cholesterol, diabetes, heart disease, ar-
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health professionals; F/f = family/friends;

Types of information sources about stroke

Po = poster; In = internet.

Table 4. Awareness of stroke symptoms by each information
source among 5,391 members of the general population

Type of information Univariate Multivariate
source adjusted®
ORs 95% CIs ORs  95% ClIs
Mass media
Television 1.68 1.44-1.96 1.65  1.41-1.93
Newspaper 1.83 - 1.61-2.08 1.81 1.59-2.06
Radio 1.67 1.41-198 1.75 1.47-2.08
Personal information
Internet 194 151-248 1.68 1.30-2.16
Family/friends 1.27 1.12-144 1.21 1.06-1.38
Leaflets 1.53 1.33-1.76  1.53 1.32-1.76
Posters 1.78 1.44-222 1.74 1.40-2.17
Health professionals® 1.23 1.08-1.40 134  1.16-1.54

‘Awareness of stroke symptoms’ was defined as to select all of
5 correct early symptoms of stroke (n = 1,241, 23.3%). ORs and
95% Cls were calculated among 5,391 respondents, excluding re-
spondents who had a past history of stroke (n = 128) or selected all
10 as early symptoms (n = 21).

2 Medical doctors and/or nurses.

b Multivariate-adjusted ORs and 95% CIs were calculated ad-
justing for age, sex, survey site, with/without closed person with
stroke, living alone, with/without risk factors of stroke such as
high blood pressure, high cholesterol, diabetes, heart disease, ar-
rhythmia, and transient ischemic attack for each information
source.

Public Awareness of Early Symptoms of
Stroke in Japan

stroke from any type of sources were more likely to be
aware of early symptoms of stroke than their counter-
parts: newspaper (OR: 1.81), radio (OR: 1.75), and televi-
sion (OR: 1.65) as ‘mass media’, and posters (OR: 1.74),
Internet (OR: 1.68), leaflets (OR: 1.53), health profession-
als (OR: 1.34), and family/friends (OR: 1.21) as ‘personal
communication sources’.

Estimated Fraction of Impact due to Each Information

Source on the Whole Population

Figure 1 shows the estimated fraction of the impact
due to each information source about awareness of stroke
symptoms on the whole population. Mass media, espe-
cially television and newspapers, were found to have a
large estimated fraction, i.e., 0.32 (95% confidence inter-
val, CI, 0.23-0.40) for television and 0.28 (95% CI, 0.22-
0.34) for newspaper. On the other hand, despite high
ORs, posters and the Internet as personal communication
sources had a relatively small estimated fraction due to
the small proportion of respondents who chose them as
information sources, 0.05 (95% CI, 0.03-0.08) for posters
and 0.04 (95% CI, 0.02-0.06) for the Internet.

Combination of Mass Media and Personal

Communications

To assess the combined effect of mass media and per-
sonal communications on ‘awareness’ of early symptoms,
respondents were divided into four groups according to the

Cerebrovasc Dis 2013;35:241-249 245
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Fig. 2. ORs and 95% ClIs of awareness of
stroke symptoms by types of communica-
tion source among 5,391 participants of the
general population. ‘Awareness of stroke
symptoms’ was defined as selecting all 5
correct early symptoms of stroke. ORs and
95% Cls were calculated among the 5,391
respondents, except for respondents who
had a past history of stroke (n = 128) or se-
lected all 10 as early symptoms (n = 21).

ORs and 95% Cls of awareness of
stroke symptoms

ORs were calculated adjusting for age, sex,
survey site, with/without close stroke pa-
tients, living alone or not, with/without
risk factors of stroke such as high blood
pressure, high cholesterol, diabetes, heart
disease, arrhythmia, and transient isch-
emic attack, along with each information

Cases/number:

No source

26/225

Both
mass media
and personal
communication
sources

882/3,225

Mass
media only

Personal
communication
sources only

157/973 176/968
Combinations of two types of information sources

source.

type of information source (no source, personal communi-
cation sources only, mass media only, both mass media and
personal communication sources). On multivariate-adjust-
ed logistic regression analysis using ‘no information source’
as the reference group, as shown in figure 2, obtaining
knowledge about stroke from ‘mass media only’ was posi-
tively related to ‘awareness’ of early symptoms of stroke
(OR: 1.66). The combination of mass media and personal
communication sources was significantly related to better
knowledge of early symptoms of stroke (OR: 2.75). ‘Per-
sonal communication sources only” did not have a signifi-
cant association with awareness of stroke symptoms.

Discussion

The present study is the first community-based study
focusing on information sources for ‘awareness’ of early
symptoms of stroke among the general population in Ja-
pan. In the present study, the proportion of the general
population reported that they would call an ambulance if
attacked by a stroke was higher than in the United States
[19]. However, only about one fourth of respondents
(23.2%) selected all of the correct early symptoms of stroke.
Furthermore, despite the low prevalence of respondents
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who selected all 5 correct answers, nearly 80% of respon-
dents reported that ‘T generally know what stroke is’.

In previous studies that focused on knowledge about
stroke, 35-70% of respondents had awareness of the ear-
ly symptoms of stroke [20-22]. The discrepancy in the
proportion of people with awareness between previous
studies and the present study may be due to the difference
in the definitions of ‘to be aware’ of stroke symptoms. In
the present study, persons with awareness were defined
as those who selected all 5 correct early symptoms of
stroke from among 10 symptoms. On the other hand,
knowledge of only 1-2 of correct symptoms was defined
as awareness in the analysis of previous studies, i.e. Fogle
et al. [22] defined a person reporting two or more symp-
toms of stroke as one who had awareness of stroke symp-
toms, and they reported that the proportion of people
with awareness was 68-73% before the campaign. The
reason why such a strict definition was used for the assess-
ment of awareness about stroke symptoms in the present
study is that people cannot choose their stroke symptom
when it occurs. Robinson et al. [23] reported that symp-
toms not included in the FAST campaign (leg weakness
and visual loss) were poorly recognized by British people
and indicated that this lack of knowledge might lead to
delays in hospital presentation. Actually, in the Greater
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Cincinnati/Northern Kentucky Stroke Study, it was
found that stroke/transient ischemic attack patients with
numbness or visual changes were less likely to contact
emergency medical services [24]. To call an ambulance
and go as an emergency to the hospital, people who have
stroke attacks and bystanders must recognize that it is a
stroke, no matter which early symptom is observed. As to
knowledge of which early symptom is lacking, less severe
symptoms such as ‘sudden vision problem’ and ‘sudden
dizziness or loss of balance’ tended to be recognized less
as early symptoms than sudden hemiparesis/speech prob-
lem/severe headache in the present study, which should
be emphasized in public education or a campaign.

This study also clarified how general citizens obtained
knowledge about stroke, for example, from mass media,
such as television, newspaper, and radio, or personal com-
munication sources, such as the Internet, family/friends,
leaflets, posters, and health professionals. Apparently, all
information sources were positively associated with high-
er awareness; the OR for having awareness was highest in
the persons who selected newspapers as information
source. However, in the present study, the estimated frac-
tion of impact due to each information source on the
whole population was the largest for television, followed
by newspapers. Silver et al. [20] performed a telephone
survey before and after mass media campaigns, and they
reported that television advertisements changed the abil-
ity to name the early symptoms of stroke in a Western
population. We also reported that a 1-year intervention
with a television campaign improved public awareness of
stroke symptoms only in the intervention area in a com-
parative study design [25]. It seems that consensus has
been obtained about the strong effect of television on im-
provement of stroke knowledge in community-based in-
terventions. However, Silver et al. [20] also reported in the
previously cited study that no significant change by re-
ceiving print (newspaper) advertising was observed in
their study. On the other hand, the present study demon-
strated that respondents who reported newspapers as

 their information source tended to be aware about the ear-
ly symptoms of stroke, and the estimated impact of news-
papers on awareness of stroke symptoms was the second
largest after television. A possible reason for explaining
this discrepancy is the difference in the daily newspaper
subscription rate between study populations. Since about
49,063,000 households in Japan in 2006 paid for a total of
69,100,000 subscriptions [26], it was considered that most
Japanese read newspapers. Campaigns involving newspa-
pers could be a particularly effective intervention strategy
for populations with a high newspaper subscription rate.

Public Awareness of Early Symptoms of
Stroke in Japan

To assess a certain information source, its effect on
personal education and the proportion of citizens who
chose it as their information source are both important in
the view of public education. Accordingly, we calculated
the estimated fraction of impact due to each information
source on the whole population. The present study indi-
cated that mass media might have a huge advantage in
educational campaigns to improve knowledge about
stroke. Our findings also suggest that personal commu-
nication sources, including leaflets and the Internet, show
a potential effect to increase individual knowledge; how-
ever, it is important to improve their distribution systems
to ensure that many citizens can access the above-men-
tioned personal communication sources. Additionally, in
the present study, it is very interesting that acquisition of
knowledge via a combination of mass media, such as tele-
vision and newspaper, and personal communication
sources, such as leaflets and/or posters, was strongly re-
lated to awareness of early symptoms of stroke. Our find-
ings are valuable for the development of an efficient strat-
egy for education of the public at large.

There are several limitations to the present study.
Firstly, there might have been a response bias in the sur-
vey because of the low response rate. Unfortunately, in-
formation to compare responders and nonresponders
could not be obtained. Respondents may have been citi-
zens who were relatively interested in stroke. Thus, the
prevalence of citizens who have awareness of stroke
symptoms might be overestimated. Secondly, the inten-
sity of exposure, such as the duration of watching televi-
sion or reading a newspaper daily concerning stroke, was
not evaluated because of the limited space of the mail-in
survey questionnaire. Thirdly, socioeconomic factors,
such as educational level or annual income, which might
be associated with information sources [27], were not
considered. However, representatives of local character-
istics such as household composition ratio, educational
levels and unemployment rate, did not substantially differ
between average of three study areas and the whole of Ja-
pan. Finally, the cross-sectional design cannot prove cau-
sality. In conclusion, this community-based survey in-
volving a randomly selected sample of the general popu-
lation showed that most respondents knew that they
should immediately seek healthcare, including use of an
ambulance, when they suspected or are suspected to have
a stroke attack. However, they did not completely under-
stand the early symptoms of stroke onset, especially mild
symptoms. Less well-known symptoms, such as visual
problems, should be noted in the campaign. In addition,
the present study showed that any type of information,
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especially a combination of mass media such as television
and newspapers and personal communication sources
such as the Internet and leaflets, was associated with
awareness of stroke symptoms. A campaign including a
mixture of mass media and personal communications,
therefore, should be an effective strategy for public educa-
tion about stroke. Further prospective or intervention
studies are needed to assess the synergistic effects of com-
plex intervention strategies.
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Appendix
Q1 Age years
Q2 Sex
1 Man
2 Woman

Q3 Do you have any paid work/job now? (A part-time job is
also included.)
1 Yes
2 No
Q4 Do youlive alone?
1 Yes
2 No
Q5 Do you know what is stroke?
1 Yes: generally know
2 Yes: only name of the disease
3 No
Q6 Do you know that stroke is comprised of three types, i.e.,
cerebral hemorrhage, cerebral infarction, and subarach-
noid hemorrhage?
1 Yes
2 No
Q7 Have you suffered any disease? Please check all of the fol-
lowing
1 No disease
2 Cancer
3 Heart disease
4 Arrhythmia
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Stroke
Transient ischemic attack
Hypertension
Gastroduodenal ulcer
Liver disease
10 Diabetes mellitus
11 Hpyperlipidemia/hypercholesterolemia
12 Kidney disease
13 Hyperuricemia/gout
14 Rheumatoid arthritis
15 Asthma
16 Cataract
17 Mental disorder
18 Dementia
19 Other disease
Q8 Do you have any family members, colleagues, or friends
with a history of stroke?
1 Yes
2 No
Q9 What are the early symptoms of a stroke attack? Please
choose all fitting symptoms from the following
1 Sudden one-sided numbness or weakness of the face,
arm, or leg
2 Sudden nasal bleeding
3 Sudden fever
4 Sudden confusion or trouble speaking or
understanding others
5 Sudden pain on left shoulder
6 Sudden trouble seeing in one or both eyes
7 Sudden dizziness, trouble walking, or loss of balance
or coordination
8 Numbness of both hands and/or fingers
9 Sudden severe headache with no known cause
10 Sudden difficulty in breathing
Q10 How do you respond to a stroke attack? Please choose only
one from the following
1 Immediately call an ambulance
2 Immediately call a family physician at clinic or
hospital
3 Immediately call a large and/or specialized hospital
4 Immediately see a family physician at clinic or hospital
5 Immediately see a doctor in large and/or specialized
hospital
6 See a family physician at clinic or hospital during

office hours
7 See a doctor in large and/or specialized hospital during

office hours
8 Wait and observe the symptoms for several days
Q11 What are your information sources of knowledge about
stroke? Please choose all the sources

Medical doctor
Nurse and/or public health nurse
Leaflet
Poster
Television
Radio
Newspaper
Internet
Family and/or friend
Other ( )
No information source
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FBHIERICE L, BERBERED IEPFEMET
BEEZIT TV BIRDD 5720, HIRICET 5EHM
B & ph ) O ROEFREESEEFH OO
HTHBHYY. KRFERERBEIL, F08#E LT,
EFBEEE LIRS BRAORE - SR L E
EIFED SNTEHIRTS 29, MR KB LT
BB DEL, BENOT7 7 BRZRFLEZORT
w5, £ THE, ERGERXEZZ bNns BiE
BV AERFRERRERERLITET 5720 1B
BORBREROB DD & THEBBEZNRICTV
r—trREET o7

1) BENIERIFRIZEEL v 7 — R - ABMAH (T565-8565 KIRKFIKHTHEH & 57-1)

2) BEEEEAS (F563-0024 KEAFHMHETSELTH 21D

3) KB EAERT (F563-0041 KB HETHGEET 3-19)
B L BAR—ER (T565-8565 AKMFFRHETWEEES 571 MMTBEAEVIERERIEY v ¥ — R - REHRD

SZfHH 1201249 A 10 H /$RIRH : 201344 A 16 H
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WRFE 56%8% (2013)

HREFE

T — MREX

BEEIREAMK O TFER 23 4E 12 A5 F K
24428 FTO3» ARICEEE2KRERE DK 350
(WRHT 125, BT 120, &M 52, AT 50) DR
BRERICHERFBREOLGFER2FHS LIBEON, N
EIZOERABER2BON A 2NR L L CHRESEE
B7 V-t 2iTo7. &5 LI K2 EIL, H5hE
BHE BTz 1,026 MR fRsT L7z,

AEEE

Ty —bOEBR, TEOIOHEETHS.

L F# ( F)

2. 3 (B - &)

3. BRFECBELEDTHrOB X ZTELb T T
2 ()

4. BERFEOHEE BHEAREEL) T, ARLZZ
LEBHVIETH? (BB W)

5. EEOMRBEILLLTRFERTVET
27 (kR - BT

6. BMEDH %D HbALCIEED L LW TTh?
FOERICOP LTLBE W, (15w 567
8910 k)

7. BREEHNCRMEZZBLCnET R (F
FLTwhv - EHNICES

DERZHE - FICIECSW - 2~-3FIC1HTS
v)

8 BB ERFEERELEF o TCwETH?
(F - &)

[T oREME, ERFESEFIRE o T s BB
AN E S

9. WRFEBFIRE LRLEOIIICHFL VT
TR?

(FHERICE CH - BRERBOLET - HBiCBw
ThHbHI LHBEWN)

10. BRHEEFIRE EZREOHRB 2V, EM
REEBEFVPH O L TR LWL EHEMETE
¥ Lz ? (BRCEL . bhbzwn)

HbAlc SAZE

HbAlc 22w TiE, TH S % v] OBREICZ T
5 %RiH-10 WA DR —VREL Lz, AERET
WEERR I DS EFHW SR TE Y, BRCTIE, #
25X (NGSPfE (%) =102%xJDS{E (%) +0.25 %) {2
LY FHE L7z NGSP MU E" % A vz,

IRETRRAT

7 FI3FIE + /- B#EE (SD) TR L. BHHE
DB D LB 58 HT (ANOVA) 2 v, B
THRFORECOVWTRAA 2EBELH V.

P<005 ZMEBWICERE L L, BITICEMHeY 7 ¢+
JMP 7.0.1 (SASinstitute, USA) #5H L7z. M¥Ea
Y hu—VvDFFEE LT HbAIc B BT EF 2
Bo2cT 5 BN THALCEZ RREBER, £, &
B, MERWRHELRE, BRWARE, WHERMIG
R cHZP0aE ERFESRFRFSOFEE
WY ERETAEMBASNTE L CERB ST 21T
7=,

T/, BETESHL LTCORMEHZZCHEDL 2 ET
FHLPICT S BN TR EHZZOEELRHEER
& L7, Fim, MR, MRBBHEE, HbAlc
(NGSP) 18, ¥ER®BARRE, WHERMNT, HERFEE
BFRRFBOFELMIERLTHEETIDRT 4 Y
7 ERAW 2T o 7o, BAEIRE & HbAlcflix BN
WIS IB \EHRAT L7, BLE B h 7 U BHKD
BAR T I — B8R ek L CEMEIL D LT 21T o
7o, ZEBREOMBRENE, BRFEFEFE L ARE
(r=0270) " JZETH Y, Fre BRI (r=0266),
WEEEEAR & AR (r=0232), ZhUAOMAEHE
02 R\ THoTe. SEEMUOERE 2 3 £RHT
BOBMVABBRERD R olzzn, IhbiHE
e LT L.

HIERIE

KBFFEE, "V YFET (1964 4 6 A EREMS
AT, 20084 10 BV VIET) &ML LTEAY
BE, CEHRFEEO EEMFICET 5 HERE ] (F
B204 128 1 HRUE) (L, E7I5RERZE
vy —REEEARIC L AMEFEORE L ZIT T
B (KRB M24-007).

wOR

1. F—20OHBE

SEAR I L BBEEEO T~ F % Table 1 12
Y. FHERIT669+/-108TH Y, 604L 70
RETED 6 EFE 2 Ho T, BENIT 4%, REE
U TH o BWRFEERHITFH I0ETHY,
S5EDHAH 3%, 5-10FEHH 2%, 1015 FE 4582
&, 15 EL RN 3B TH o7, FERFGEBERGE
W, RS 89 (FH568+/-120/) THY,
AR, IBH3%2, HbAlc B8 L A&z MAH 2 380
72. 39.6 % ICHERRIRABZED S U, 629 % AR bed b3
RIREDOIFE %3 ENTwi,

2. BLBO#%E

HRE, ZZHAT3T %, BEFE3%Thol. BL
BEWE, KM681+/-1087%, B 662+/-108
RTHoT:. ROFHERFERHRICEELZED
Riroled, BETERRERIEERIE» > (ZH
585+/-123 %%, B¥559+/-117 %, p<001). 4
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KBRS RE R 3V ) & BERASE AR L B T IRET R

Table 1 BEWELTBAE

T v/ - BRREE FEAE (%)

EfG 669 +/— 108 1015 (989)
BERREREE () 120 +/- 103 1021 (995)
HbAlc (%) 722 +/— 098 926 (90.3)
n (%) BAE (%)

B (Zt) 376 (36.6) 1025 (99.9)
PERIB AR 406 (39.6) 1026 (100)
BEAMLESE (Fbe) 642 (62.9) 1021 (99.5)
RfEE%2 696 (67.9) 1025 (99.9)
HIE IR 160 (15.6) 1024 (99.8)

Table 2 HbAlc 2 HME§ 2HE (ZEERT)

HE EEARE  RREERE 2 D 95% fEHX M

il —0.0020 0.0004 1945 0.0001* —-0.0028, —0.0011
R (i) 0.0187 0.0092 4.06 0.0439* 0.0005, 0.0368
Log [@Ee#A ] 0.0197 0.0043 20.95 0.0001* 0.0113, 0.0281
PERIIA BB 0.0123 0.0096 1.66 0.1976 —0.0064, 0.0311
Mg Rk 0.0076 0.0092 0.69 04058 —0.0104, 0.0257
RA e ZP 0.0137 00101 1.85 0.1734 —0.0061, 0.0335
HEETIRIT —0.0046 0.0123 0.14 0.7070 -0.0287, 0.0195

# - HbAlcfE - BERWARE CHRES D, BREBE
B HICHBE L TCRETERICE L, BRETTFY
149+/-054 % (95 %1E4EX [ 0.43-255) THo7z.
BIEBRIGER & M OBRE ZERIICHRETT 5 &
50 g5 74 i COM TR FEERRGERICEE
2RO o7, 0ERBTIIEENL Y EEHT
(& M322+/-112%%, B M%375+/-63%%, p=
0016), B L TR LA L VBB T (XH
679+/-78 1%, B 626+/-97 1%, p=0002), R
WEEREE B L Tw, 72, I Y ba— i,
BRFBEROMELRE TS L, MY Pu—
RAGOEBTCLEOBERBERISVWERTH-
7z (K599 +/-101 %%, B¥E554+/-111%%, p=
0.0028). ABEHE, JL5%AEftTT, 3 HbAlc fE, $ER
FEEFIRFTRRCBLEIRO 2P o . '

3. mEarro-—Jb

HbAlc (NGSP) HEOY¥H & iE#FEE, 722+/-
0.98 % (HbAlc (JDS) 1 6.82+/—-098 %) Tdh - 7=.
HbAlcELHET A RT2SEBEN L2 25, £
OGBS, MR (&), BRWERNEE (BE) 2
FEIZHbAlc HHM L 4B LTz (Table 2). Im¥E
EHOBREL%E (HbAlc (NGSP) 1E62 %kKiF) - B
(62-6.8 %) - RNt+4 (6973 %) - RE (7483 %) « &
(84 % L) LRy L7za, FOEETFNREN,
86 % - 220% -230% - 244 % - 125 % TH Y, FE

ZEROI VMO VEHEBRREZEL TS BER
31% T, WOEPMBEHEEZBIEL TCwizdroz
(Fig. 1A). #7;, [HbAlcfER MR L AL LA
FHX08 % ThHolz. FIMIEFEBRXSOEEEERR
BREABRE» S ORFMEBEE R & 4EH T TILE -
BOH#HFAPKRETHLY, LBERTHBELEY 15
FEHRBIIARRPRDL RoTwiz, Tl
U= VART DEET EORE T 10-15 $EET 5
HWRTH o7 HbAle 215 a4, BIEEBE
12 EH/DEL (232%), UBRAS LW (Fig
1B).

Mgz v ba—- V2 ERECRFT 2 L, &BEBY
731 —FIT HbAle (NGSP) HRAZERELEDL
(trend p=0003). 50 Bk (62 A)7.16+/-097 %,
5054 #% (49 A) 7.35+/-099 %, 5559 @& (79 A)
751+/-114 %, 60-64#% (167 A) 7.35+/-1.12 %,
6569 2% (180 \) 7.24+/-102 %, 70747 (191 A)
698+/-080 %, 7579 &% (120 A\) 7.21+/-086 %,
O L O1 A) 711+/-093 % TH h, 5559 At
PEVERTHo7. T/, IEEENRY (HbAlc
(NGSP) 1E2% 8.4 %L E) oEA1E, B3 50
BEOERBTRIBEL ZoTHBY, BEEVIOE
ERHOBRI IV P UV RRTH -7 (Fig'l
CH). —HuHid, 50HEL 60 RETEICAT D
HEHE L o T (Fig 1CHKR). Bkl d 70 Bt
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BER A

fHbALCHTIAY—DEFEIS

C

BEDOEIE(%)

56 %85 (2013)

BERE. HRICHTAFTOES
35 = Bk

30 : B
mi o
0
15
10 -
5
g

fa%gso%?‘,b& CACASCE S @so" ‘:;? @so“” @'& ﬁ@“ J\é\“ %Q’?
HbAlc h7=1)— F@hTIY—
B @RMMEO&KHALATIV—OEIE D ZFFBHEICHITHHbALCEMLLLES
. 50 :;e? . A AZO ‘
?W_n‘ 35 o FAR! 4_1‘115 :
0 30 3 ‘m
e 25 A e 10
#@3 20 ; [T 4.;.:'5.,“, A N, WY/ T .Hm
o 1s W s
10 H
R L 8 c,"'%“@bq @Q é"@ '\0:\&«%:\0) %"!7
#E R E AR (4F) FEgHTI)—
Fig. | BREEEERRER
(Ek, A) &% 100 % & L7 HbAle # 7T —D—k 57—
(EF, B) #mEor bo—-ur53y— (R - A+5  RE - FW) OHE&LERFERDR
(BL, C) &4ERE, By oMoy ba— VAT (HbAlc 84 % ML) OEl&
(BT, D) #EHBICBT S HbAle 2 [HILRW] 2EL-BEOHE

P ETRAT OEEIZRRL Tz,

4. HbAlc S3&1E

HbAlc ERIRB L TWARVWEEIE®REIZE , 80
MU ETIX 15 % ETh o7 (Fig 1D). 7z, 50
BARBOBEZICBVTOEDDERITELTHEE
AWK o7z (HbAlc % TSR] 25118 %).
80 R % W ICHbAlc DRAE L HBET 587
A—FRBEBUVXTF 4y 7T LIz 25, i
(p=0246), ¥ (p=0956), WEEHIR (p=0.138),
WRFEARRE (p=0175), BRALGFERITT (p=
0.868), MRAERIZZ (p=0.001), ¥ERFEEET IR
(p=0008) TH Y, BFEHZP LERMEEFIRIT
BRENENWHMY LTERICHB LTz Ely 7
I —BNCHENTS 5 & HbAlc EDIIBEA L, 5564
BROER TR EHZZ L AR LHEEE DY
(p<001), Hic Z DRI BV THBIRETENICD
BHoTwiz, )5, 80w EDEMR TIE, HbAlc
EOITBIIER B AGE & A& ICHE L Twi.

5. RAITHSLRE JOEEFRAG EOEE

SROT vr— bR, REZFBEER FRER

32%, E£1HEZF 23%, HEICIEH»14%THY, Z
BLTWRWERIZLLEAENR3L %dDo7. Tib
b, E1TEEER 222 LT FRGEETHY,
K350 1 FRME2EHZZ L Cwiro/ R
23 L FERAEFRD b WE B, BAEB TR,
FEiy (W), %5 i), BEEH (BE), HbAlc
(M), MERWARE (V) BLOEEFIR (FiF) <
Hote. WHEZMNT FhRTIHE CilEfE
HZBTHIcE2RO 2o . ZEBBIICIX, F
Wo(Eim), MR (Zi), BEHE (RED, BERBEA
REE (1), EHEFIR (iR, OFLEEIMELLT
EE BB ZED7- (Table 3). £4EEA 7TV =5
AT L7z IRAHE B S22, 50-70 B ORE R FIR
g CHL PICE o 72 (50-54 1% p=0.022, 55-59
7% p=0044, 60-64 % p=0.009, 65-69 &% p =0.035) (Fig.
2A). BERICE T 5N OAEBEERS, M5, Bk
IR, MERRABRE L IH LT,

6. MRFEEFIRFTIFES JUMSHE

SEOT V7 — b OMR, BERFEEFIRZEAL
TWwBEEE, 240 156 %2k ©F > Tz (Table
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RERH SR ERE I3V 2 FRWSERE & B FIRpT AL

Table 3 M EHZZLHMT HHEE (SEEMNT)

HH mEGRE  REEEE 2 D % % EHEEH 4y XL(EEREMD
E (1 RE) 0.021 0.008 6.820 0.000% 0.005, 0.037 1.021 (1.005-1.037)
B (ZE) 0426 0.174 6.000 0.014%* 0.088, 0.771 1.531 (1.092-2.163)
Log [BBERE] 0.251 0.075 11.390 0.001* 0.105, 0.398 1.286 (1.111-1.489)
BERWRARE 0434 0.176 6.060 0014* 0.091, 0.783 1.544 (1.095-2.188)
BeshaL 7 8 (R Be) 0.114 0.166 0480 0490 —0.212, 0438 1121 (0.809-1.550)
Log [HbAlc (%)] 0.773 0.629 1510 0.219 —-0.451, 2.017 2.167 (0.637-7519)
EEFIRFTE 0.904 0273 10.960 0.001* 0.389, 1.465 2469 (1.476-4.326)
A EFHREBICETIRMENRZEOIE C
- B 5 L 0 T O
i A T M1
Se BREHTTH?
H so - e, W B SRR, i; S
IBESAOSHUME AL BT IR AR R T, a’ '1 2
40 - T ISHGES TR CORMERE SV T M -
: L A e T TR SO
30 : - b i S o by - BN PRGN B LI B FEATIR T Senine St
<50 5054 5558 6064 65-62 7074 7579 80X FASROMAERL MU T ESHER Y
Emh;f_jl )___ zziofe):ﬁv&um&. LHB b AR & & ﬁv"é
B » HEWBEICHITHHDALEMSLLEE
18 - N T - - wre e o PR -

16 ) HEEFIRHY -
EHEFRGL

BEDEE(%)

<50 50-54 55-59 60-64 65-69 70-74 75-79 /0=

FipHTd)—

Fig. 2 BHEFBEERFEREEZOBCEHCRITEEFTROER L ESR
Bk, A) BERBCBY ZEMEHZZE OHES (MEEPRTE, [EERREFTE
(AT, B) SERRBICBIT S HbAle 2H 52 wEld (MEEFRFE, REEFIRERR
(B, C) BREICRY 3 EEFRERRAY — ERFEAEFIERIBHL TR ? ]

. EBEFIRESEOY L, [HRBIZBWTWB Z L
£\ ](61 %), MBRICHEST 5126 %), MBICHRT
51(10 %) LFrRRRRIIREL ThH o722, BRRER
BEICH LT MHEEcE] LEELLEEE, Fh
Zrn, 0%, 72%, 88 % &, HWICEFR L CWB A
EIZE o7 (p=00037).
7. ERFRESEFRAFEERFARES LU ME
a2 bO—-IVOFE
EEFIRFRHIERBARE L AR 2EE1H - 72
(r=022, p<00001). ARREDH LE2BEED
215 B FIEZFFLTEY, AREZL® 81 %I
BB L THEBECERTho . 5T, FIEFREED

69 %I ABRREDNH o7 (FIRFEHF/E TE M %T
Holz).

BIEPIRIEE ARBOFET 4B EED
HbAlcEDFH + /- EHERZE (95 %EEXH) 12,
ABRBEOD 5 EETIE, FEDVE (16 N) T
735+/-010 (7.15-756), FMk % L# 2710 A) T
731+/-006 (7.19744), ARBOZWEHE T, F
BH Y8 (47 N) T717+/-013 (6.90743), Fik%
L& (481 A) T713+/-004 (705721) THYH, =
EFEOFETIED Y PO —VIZREELRELRD
oz
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