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
asearly 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 etal. [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, itis 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
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
Do you live 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,
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 Nodisease
2 Cancer
3 Heart disease
4 Arrhythmia

years

Q4
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5 Stroke
6 Transient ischemic attack
7 Hypertension
8 Gastroduodenal ulcer
9 Liver disease
10 Diabetes mellitus
11 Hyperlipidemia/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 abserve the symptoms for several days
Q11 What are your information sources of knowledge about
stroke? Please choose all the sources
Medical dactor
Nurse and/or public health nurse
Leaflet
Poster
Television
Radio
Newspaper
Internet
Family and/or friend
Other ( )
No information source

O WO N AU RN

F— -
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The Effectiveness of a Stroke Educational Activity Performed
by a Schoolteacher for Junior High School Students

Fumio Miyashita, mp,” Chiaki Yokota, Mp,* Kunihiro Nishimura, mp,t
Tatsuo Amano, Mp,* Yasuteru Inoue, Mp,* Yuya Shigehatake, mMp,*
Yuki Sakamoto, Mp,* Shoko Tani, phD,§ Hiroshi Narazaki, ms,§
Kazunori Toyoda, Mp,* Kazuo Nakazawa, php,} and Kazuo Minematsu, Mp*

Background: The purpose of this study was to determine whether our stroke educa-
tion system can help junior high school students acquire stroke knowledge when
performed by a schoolteacher. Methods: A stroke neurologist gave a stroke lesson
to 25 students (S group) and a schoolteacher through our stroke education system.
After instruction, the schoolteacher performed the same lesson using the same edu-
cation system to another 75 students (T group). Questionnaires on stroke knowledge
were examined at baseline, immediately after the lesson (IL), and at 3 months after
the lesson (3M). We analyzed the results of stroke knowledge assessment by linear
mixed effects models adjusted for gender and class difference using the student
number. Results: We assessed 24 students in the S group and 72 students in the T
group. There were no significant differences in the changes of predicted scores of
symptoms and risk factors adjusted for gender, class difference, and each student
knowledge level until 3M between the 2 groups. Correct answer rates for the mean-
ing of the FAST (facial droop, arm weakness, speech disturbance, time to call 119) at
IL were 92% in the S group and 72% in the T group, respectively. At 3M, they were
83% in the S group and 84% in the T group. The correct answer rates of FAST at 3M
were not significantly different adjusted for group, gender, class difference, and cor-
rect answer rate at IL. Conclusions: A schoolteacher can conduct the FAST message
lesson to junior high school students with a similar outcome as a stroke neurologist
using our stroke education system. Key Words: School-based intervention—stroke
enlightenment—FAST—online system.

© 2013 by National Stroke Association

Introduction

Stroke is the leading cause of disability and a main
cause of death in Japan. The number of stroke patients
and the burden of the elderly population will increase

as society ages. With the advantage of acute thrombolytic
therapy with intravenous recombinant tissue-type plas-
minogen activator for stroke outcome,” shortening the
time between symptom onset and hospital arrival is
essential for improving stroke outcome. Although the
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European Cooperative Acute Stroke Study II led to
the expansion of the therapeutic time window of
thrombolysis for acute ischemic stroke,® only a small pro-
portion of patients arrive at the hospital within the time
window.* Improving stroke awareness is an important
factor for rapid access to the acute stroke center at symp-
tom onset.

Although several studies have reported that stroke
educational campaigns improve public knowledge
about stroke in adults®® only a few studies have
examined stroke education programs for children.
Stroke enlightenment for youth is a promising strategy
for the prevention of cardiovascular disease. Because of
compulsory education, implementing stroke lessons in
the education programs of elementary or junior high
school is a promising means for spreading stroke
knowledge in Japan. We developed a stroke education
system that is performed by stroke neurologists for
junior high school students.’® As the next step, to extend
stroke enlightenment all over the country, we investigated
whether this education system was effective when school-
teachers rather than physicians present the stroke lessons
to students. The aim of this study was to verify the effec-
tiveness of our education system in junior high schools
when performed by a schoolteacher.

Methods

The research was carried out in partnership with the
Suita City Board of Education. The Suita City Board of
Education approved this study, and this study obtained
exempted approval from the institutional review board
based on our domestic guideline because of using only
an anonymized and unconnectable data set of question-
naire responses.

Subjects

This study was conducted at a public junior high school
at Suita City, Osaka Prefecture, Japan, from July 2011 to
October 2011. Subjects were 100 students in 4 classes of
the third grade (40 girls, 14-15 years old). The subjects
were divided into 2 groups: 1 class with 25 students
received a 45-minute stroke lesson by a stroke neurologist
(S group), and the remaining 3 classes with 75 students in
total received a 45-minute lesson by a schoolteacher of
health and physical education (T group).

Stroke Education System and Items with FAST Message

Our stroke education system consisted of an online sys-
tem and the lecture materials were Power Point files
including stroke risk factors, signs, symptoms, and the
FAST massage (facial droop, arm weakness, speech
disturbance, time to call 119).> All junior high schools in
Suita City have their own computer systems, and each
student could use the online systems during the stroke
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lesson. At first, a stroke neurologist (T.A.) gave the stroke
lesson to 25 students (S group) using our online stroke ed-
ucation system (Fig 1, A). A schoolteacher monitored the
lecture and received instructions on how to use the stroke
education system. Within 2 weeks after the instruction,
the schoolteacher performed the lesson using the same
system to the other 75 students (T group). Education
items of a pen, file, magnet, and sticky note, all recorded
with the FAST message (Fig 1, B), were distributed to all
the students after the lesson.

Assessments

A questionnaire on stroke knowledge (a total of 12
items for stroke signs and 10 items for risk factors) was
examined using the online system in all the students
before (baseline [BL]) and immediately after the lesson
(IL). At 3 months after the lesson (3M), the same question-
naire was applied. The questionnaire comprised multiple
choice questions and close-ended questions, which as-
sessed stroke signs and risk factors. The 12 items for
stroke signs included 6 symptoms of stroke (“headache,”
“vision loss,” “facial weakness,” “speech disturbance,”
“numbness on 1 side of the body,” and “weakness on 1
side of the body”) and 6 incorrect or atypical symptoms
(“chest pain,” “dyspnea,” “weakness on 4 limbs,”
“abdominal pain,” “edema in feet,” and “joint pain”).
The 10 items for risk factors consisted of 7 stroke risk fac-
tors (“alcohol intake every day,” “smoking,” “hyperten-
sion,” “dyslipidemia,” “hyperglycemia,” “obesity,” and
“arrhythmia”) and 3 incorrect or atypical risk factors
(“constipation,” “urinary frequency,” and “stiffness of
neck”). Furthermore, the meaning of the FAST message,
such as each word of E, A, S, and T, was also examined
by a single choice test, at IL and 3M.

Analysis of Data

Statistical analysis was performed using the JMP 8.0 sta-
tistical software (SAS Institute Inc., Cary, NC) or Stata
software, version 12.0 (StatCorp LP, College Station,
TX). We collected individual results of questionnaires
on stroke knowledge at each time point until 3M using
the unconnectable student number. Results of the ques-
tionnaire in each group at BL were compared with those
at 3 months and those at IL by the Fisher exact test. For
calculating scores, the student got 1 point if he chose a
correct answer or did not choose an incorrect answer.
Therefore, the scores of questionnaires on stroke signs
and risk factors ranged from 0 to 12 and 0 to 10, respec-
tively. In each questionnaire on stroke signs and risk
factors, we summed these poinis of each student in as-
sessing stroke knowledge. Because each student’s score
was measured repeatedly in a longitudinal manner, linear
mixed effects models adjusted for gender and class differ-
ence and were used to analyze the association between
the score of knowledge for symptoms or risk and lessons
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Figurel. Stroke lesson and items for junior high
school students. (A) Stroke lesson with our online
system of stroke enlightenment. (B) School itens
consisted of pen (a), file (b), magnet (c), sticky
note (d) with the FAST message, and stroke
parphlet.

by each group. It included both a random intercept and
time effect for each student. All statistical analyses for as-
sessing stroke knowledge were performed with Stata soft-
ware using the linear mixed model (MIXED) framework.
Statistical significance was established at P less than .05.

Results

Four students who did not complete questionnaires at
3M were excluded. Finally, we assessed 24 students
(11 girls) in the S group and 72 students (26 girls) in the
T group. ,

Assessment for Stroke Signs and Risk Factors

Changes in the percentage of correct answers to each
question about stroke signs and risk factors until 3M are
shown in Tables 1 and 2. In the questionnaire on stroke
signs at 3M, the correct answers for facial weakness in
the S group and facial weakness and speech disturbance

in the T group were significantly higher than those at
the BL. The proportions of correct answers for alcohol
intake, smoking, and obesity in the S group and smoking
and hyperglycemia in the T group at IL were significantly
higher than those at the BL; however, those differences
were disappeared at 3M.

The median scores of the questionnaire on stroke signs
and risk factors in the S group at BL, IL, and 3M were
6 (interquartile range 6-8.75), 10.5 (8-11), and 8 (8-9) and
7 (5-7), 9 (8-9), and 8 (6-9), respectively. Those in the T
group were 7 (6-9), 10 (8.25-11), and 9 (7-10) and 7 (6-8),
8 (7-9.75), and 7 (6-8), respectively. From the analysis of
linear mixed model adjusted for gender, class difference,
and each student knowledge level, the scores for symp-
toms in the T group were 1.38 points higher than those
of the S group (P = .016). IL, the scores for symptoms
were 2.26 points higher, and even after 3 months, the
scores were .97 points higher than the scores before les-
sons (P < .001, respectively). The scores for the risks in

Table 1. Changes of the percentage of correct answers to questions about stroke signs and risk factors in the S group

BL (%) IL (%) 3M (%) BL vs IL, P* BL vs 3M, P*
1. Stroke signs
Headache 71 88 42 287 .080
Vision loss 17 67 13 .001 1.000
Facial weakness 38 71 83 .042 .003
Speech disturbance 67 96 83 .023 318
Numbness on 1 side of body 46 71 58 .143 564
Weakness on 1 side of body 54 75 71 227 372
2. Risk factors
Alcohol intake 63 92 83 .036 193
Smoking 63 92 75 .036 534
Hypertension 79 83 75 1.000 1.000
Dyslipidemia 71 88 67 287 1.000
Hyperglycemia 67 71 50 1.000 .380
Obesity 38 79 54 008 385
Arthythmia 67 38 46 .082 244

Abbreviations: BL, baseline (before the lesson); IL, immediately after the lesson; 3M, 3 months after the lesson.

*Fisher exact test.
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Table 2. Changes of the percentage of correct answers to questions about stroke signs and risk factors in the T group

BL (%) IL (%) 3M (%) BL vs IL, P* BL vs 3M, P*
1. Stroke signs
Headache 85 69 50 046 <.001
Vision loss 40 72 25 <.001 .075
Facial weakness 54 69 90 .086 <.001
Speech disturbance 69 90 92 .003 .001
Numbness on 1 side of body 67 71 64 719 .861
Weakness on 1 side of body 65 88 74 .003 .366
2. Risk factors
Alcohol intake 78 89 90 116 .067
Smoking 74 90 82 .008 158
Hypertension 83 89 79 471 670
Dyslipidemia 69 71 57 1.000 167
Hyperglycemia 61 78 57 .046 735
Obesity 51 65 57 .128 616
Arrthythmia 60 68 49 .386 181

Abbreviations: BL, baseline (before the lesson); IL, immediately after the lesson; 3M, 3 months after the lesson.

*Fisher exact test.

the T group were also 1.39 points higher compared with
those of the S group (P = .008). IL, the scores for risks
were 124 points higher (P < .001). However, after
3 months, the increases of the scores were not significant
(P = .246; Table 3). The predicted score adjusted for
gender, class difference, and each student knowledge
level are summarized in Figure 2. There were no signifi-
cant differences in the changes of predicted scores of
stroke symptoms or risk factors until 3M between the
2 groups.

Assessment for FAST Message

Correct answer rates for the meaning of the FAST at IL
were 92% in the S group and 72% in the T group. At
3 months, the correct answer rates were 83% in the S
group and 84% in the T group. Although there was a sig-
nificant difference among the 4 classes in the correct
answer of FAST at IL, no differences were observed be-
tween the 2 groups or gender. The correct answer rates
of FAST at 3 months were also not significantly different

when adjusted for group, gender, class difference, and
correct answer rate at IL (Table 4).

Discussion

In this study, we showed that a schoolteacher could
conduct a stroke knowledge lesson using our stroke edu-
cation system that includes stroke symptoms, risk factors,
and FAST message to junior high school students with
the same outcomes as those obtained by a stroke neurol-
ogist. The stroke knowledge of the FAST message and
stroke symptoms were preserved until 3 months after
the stroke lesson by a schoolteacher and by a stroke
neurologist.

Some reports have indicated the significance of school-
based interventions of stroke enlightenment. Morgenstern
et al! reported that a scientific, theory-based, educational
intervention could improve intention to call 911 for stroke
among middle school children. Williams et al reported that
incorporating cultural elements such as hip-hop music
improved retention of stroke knowledge for elementary

Table 3. Linear mixed effect model of symptom and risk scores for the effect of lectures in the S group and time after the lecture
adjusted for gender, class difference, and each student

Symptom score Risk score
Coefficient Z P value 95% CI1 Coefficient Z P value 95% CI

Girl .55 1.97 048 .00 to 1.09 .59 2.27 .023 .08 to 1.10
Class difference —.47 —2.49 .013 —.85t0 —.10 - .47 —2.64 .008 —-.82to —.12
T group 1.38 2.42 .016 .26 to 2.49 1.39 2.65 .008 .36 to 2.42
Timing of tests

IL 2.26 8.66 <.001 1.75t0 2.78 1.24 5.43 <.001 .79 to 1.68

3M 97 372 <.001 46 to 1.48 26 1.16 246 —.18 to .71

Abbreviations: IL, immediately after the lesson; 3M, 3 months after the lesson.

—164—



STROKE ENLIGHTENMENT PERFORMED BY A SCHOOLTEACHER 5

A

Figure 2. Predicted score of symptoms (A) or
risk factors (B) adjusted for gender, class differ-
ence, and each student knowledge level. There
were no significant differences in the changes of
predicted scores of stroke symptoms and risk fac-
tors until 3M between the 2 groups. BL, baseline
(before the lesson); IL, immediately after the
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lesson; 3M, 3 months after the lesson.

school children'? and that they would be effective conduits
of critical stroke knowledge to their guardians.'® Previ-
ously, we showed that our stroke education program
improved stroke knowledge, especially the FAST message,
for junior high school students and their parents.'” These
results indicate that school-based interventions of stroke
enlightenment are effective for the prevention of not only
cardiovascular diseases but also lifestyle-related diseases
such as hypertension, diabetes mellitus, and dyslipidemia.
In addition, children may educate their parents or grand-
parents indirectly by communication about their acquisi-
tions of stroke knowledge. From the results of the
present study, we propose a new strategy for promoting
school-based interventions all over the country that uses
schoolteachers in an important role for stroke enlighten-
ment.

In the present study, we analyzed results of question-
naires on stroke knowledge by measuring repeatedly in
a longitudinal manner; linear mixed effects models were
adjusted for gender and class difference using the student
number. These analyses demonstrated the efficacy of our
education system performed by either the schoolteacher
or stroke neurologist with the handling of the between-
and within-student attainment of stroke knowledge.
Although the attainment and the BL of stroke knowledge
were different between the genders, 2 groups, and among
the 4 classes, the correct answer rate of FAST at 3 months

ume
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is preserved in spite of groups, gender, class differences,
and the results at IL. Our stroke enlightenment items,
such as the magnet poster on the refrigerator at home
and stationaries printed with the FAST mnemonic, may
fix the FAST message in their minds. On the other hand,
stroke symptoms other than FAST, such as headache
and vision loss, were not recalled by the students after
the lesson. Our items of stroke enlightenment need to
be improved for stroke symptoms not involved in the
FAST mnemonic and stroke risk factors.

There are several limitations to our study. First, a rela-
tively small number of subjects in a single junior high
school may cause selection bias. However, we showed
the effect of our education system by the schoolteacher
with the analysis of the between- and within-student dif-
ference using linear mixed effects models. Second, we
examine the acquisition of stroke knowledge only for
students but not their family. We could not evaluate an in-
direct education effect to their family through students in
this study. However, we have showed that our education
system was beneficial for their guardians and the stu-
dent.'® Third, the assessment of stroke knowledge was
examined by multiple-choice and closed-type questions,
possibly associated with an overestimate of stroke knowl-
edge compared with open-ended questions. Fourth, our
education program in the present study requires access
to the Internet for the stroke lesson. However, the online

Table 4. Multivariate logistic regression of the correct answer of FAST

Correct answer of FAST (IL)
Odds ratio zZ P value 95% CI
T group 7.48 1.54 125 .57-97.44
Girl 1.19 3 766 .38-3.77
Class difference 21 -3.55 <.001 .09-.50
Correct answer of FAST (3M)
T group 1.74 51 .608 21-14.41
Girl 92 -.14 .892 .30-2.87
Class difference 81 —.46 .645 .34-1.97
Correct answer of FAST at IL 1.22 27 791 28-5.25

Abbreviations: FAST, facial droop, arm weakness, speech disturbance, time to call 119; IL, immediately after the lesson; 3M, 3 months after

the lesson.
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systems can be accessed by anyone, from anywhere, and
at any time, although there may be security issues
and server technical issues. The stroke education program
with these online systems is a promising means of sp-
reading stroke enlightenment nationwide. Finally, this is
a cross-sectional study, and behavioral change of calling
emergent medical service at awareness of stroke re-
mained unknown. Significant delays in seeking care after
stroke were reported, even after a campaign to promote
public awareness of stroke.'* A lack of association be-
tween stroke symptom knowledge and the intent to call
EMS was also indicated from a population-based sur-
vey." Time monitoring of prehospital delay in the stroke
centers within the area of the intervention of stroke edu-
cation is expected.

In summary, a schoolteacher could play an important
role for spreading stroke knowledge all over the country
using our stroke education system. Our stroke education
system of an online system and school items with the
FAST message is a promising means of education
for larger student populations. A large study of our edu-
cation system with multiple urban junior high schools
should confirm these findings, and monitoring the

changes of prehospital delay in the community is

essential.
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5 %KiH-10 WA LDAr—VREE L7z, REBRRET
WZERREC IDS EVHW SNTB Y, KR Tid, #
#X (NGSPE (%) =102x]JDS{E (%) +0.25 %) I
X D EHE L7z NGSP AHAME" %2 v /.

et AR ‘

7 — 5 T FHE + /- R (SD) TR L. HE
DFHED BT 58S (ANOVA) 2 vy, Bk
THRFORBEICODVWTIRIAL 2EBRELH V.

P<005 Z#MEWICEZE L L, B ICEKETY 7 1+
JMP 7.0.1 (SASinstitute, USA) #{EH L7, IfE=2
VIOV OIEE LT HhAlcEE BT 2 EF %
HH»T 5 ENCHbAICEE2REBE R £, ©&
B, PERPRFEIE, MRWARE ALHERMTT,
R mfZZoFE ERFEEFERSOAEL
M EHE THHEERSNTE L CERB ST 21T
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F7:, BETESE LTOBRREHZZICEb 2 RTF
ZHLPIT 5 BN CIRB EHZZ 0B EEER
& L7ofimd, il MR, BERMERLE, HbAlc
(NGSP) fif, BERWABEE, M5ERMTT, HERFE
BFRFSOFELZHVER L T5LEUIV AT 4 v
7 ERAT R AT 7. BRI & HbAlc X B ¥t
BB EHENT L7, SUREE Y 7T U BHD
BEEY I -8 ER L THELD LT 21T-
7o, BE BB OMBARE, HERFEPIEFE & ARE
(r=0270) \&B\TH Y, Fis & BREHE (r=0266),
BREEE & ARE (r=0232), FhUAofsEHE
H02RWThoTe. LEHMBOERE 224K T
MOBWHEERIZRD R0z, Thb2HE
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G, A"V UERES (1964 6 FitFREMS
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B8, SCHREE D EEFRICHET 2 mEEs | (F
BR204E 12 F 1 HEUE) (i L, E 7 iERammis
BV —REERRIC L AL EORRBEEZIT T
5 (R E 5 M24-007).

B R

1. T—20HE

SHEARICH D L:BESEKDFT— % % Table 1 12
R, PEERIT669+/- 108 TH Y, 60 % 70
RATER 6 EE2 HEo Tz, BELIR 145E, BEE
RIRTH o7 HRFERHHIZES 10ETH Y,
SAEPINIFH3E, 510254 2%, 10-15FE 2582
g, LED LM IETH o7 R ERERGER
3, 1125 895 (T 568+/-120%) TH Y,
ABEE, IRR22, HbAlc Bl X A% 705 % 520
72.39.6 BITHERFABRENR D 1, 629 % HWEED SFE
RIBEOIFEZ R Tz,

2. BLHO%E

BRI, &HEDTIT %, BHE63 % THo/. BLK
B4R EE, K681+ /108, BEPE662+/-108
WCHolz. EEROFEERFREREEICEEZ 7D
Riro 72, KV CEERBERIEr - (IH
585+/-123m%, B 559+/—1L7 %%, p<001). 4
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Table 1 BEWELBAR

T+ /- BREE BAE (%)

iy 669 +/~ 108 1015 (989)
PER R EBEEAR (H) 120 +/— 103 1021 (99.5)
HbAle (%) 722 +/- 098 926 (90.3)
n (%) A (%)

PR (&) 376 (36.6) 1025 (99.9)
FERIE A BRI 406 (39.6) 1026 (100)
BeaMLT 4 (R 642 (62.9) 1021 (99.5)
RF = H =2 696 (67.9) 1025 (99.9)
B FIRATE 160 (15.6) 1024 (99.8)

Table 2 HbAlc HET 2EHE (ZEEMEN)

EIPEEES QU+ F 22 D 95% fEHEX [
-0.0020 00004 1945 0.0001 * -0.0028, —0.0011
0.0187 0.0092 4,06 0.0435* 0.0005, 0.0368
Log [EBRHAM] 0.0197 00043 20.95 00001 * 0.0113, 0.0281
BERBARE 0.0123 0.0096 1.66 0.1976 —0.0064, 0.0311
g (k) 0.0076 00092 069 04058 —0.0104, 0.0257
IRF 2R 0.0137 00101 1.85 0.1734 —0.0061, 0.0335
HIETFIRETR -0.0046 00123 0.14 0.7070 -0.0287, 0.0195

i - HbAlc fE - BERBARE CIRER D, BEHBE
BB HIC R L TAETHRICHE L, BLEITFY
149+ /-054 % (95 %KX H 0.43-255) Th o7z
WG ER 2 H OBBRE LERICRE TS L
50 05 74 B ¥ TOR TR BEREFIGERICEE
2RO Lo ld, SOBEAFHTEBENLIBEHT
(& H322+/-112%, B H375+/-631%, p=
0016), B LTI LENF LV BEH T (XK
679+/~78 5%, B 626+/-97 8, p=0002), ¥R
WBEEBB LT, F72, T Y bu— VR,
BRERBEROMEEZEZRE TS &, MEaY fo—n
A+ OB TEEDOBERBERFBVERETH-
72 (ZMEB99+/-101 &%, BHESS4+/-1115%%, p=
0.0028). AR, ML5EZATC, ¥4 HbAlc fE, HER
FEE PR RRICBLEZIRO 2 ho 7.

3. miEarbo—n

HbAlc (NGSP) EOFH & EREEE, 722+/-
098 % (HbAlc (JDS) 15 682+/-098 %) TH o 7=.
HbAlc fEL AT 2R T2 S BRI L2 25, &
W OGEE), B (i), BREERESE (BE) 2
EFEICHbAlcESME LA L C\vw/z (Table2). IkE
FHOBE2E (HbAlc (NGSP) E62 %K) - B
(6268 %) - R+4r (6973 %) - RE (7483 %) + R
(84 %L L) L Ra LBa, #08E1TEnEN,
86 % - 220% -230% 244 % - 125 % TH by, BE

ZEROI VPO VEEBEIREZELTWwWLEAEIL
31 % T, WOEFMBEBEHAZEIZEL TR P27
(Fig. 1A). E/z, THbAlcfEE AL Vv X AL LA
HiT98 % ThH o7z, FMMEBEHK S OEE 2 HERF
BRSO OREEEE RS X 45 E E TIE -

BOHBEFKETH B, DBEARATGBEEL 2D 15
FEHTEIIRRPRDE o T, FhlmpgEay
P VAT OEEITE DR TH 10-15 %YFEET S
MR TH o7z HbAlc 252 WEIAE, EREEE
12T E < (232%), BRI LT (Fig
1B).

MmiE2 Y be— L2 EREICRET 5 &, SERY
7 —[C HbAlc (NGSP) EIXAEZEL RO
(trend p=0003). 50 B (62 A)7.16+/-097 %,
5054 % (49 A) 7.35+/-099 %, 5559 &% (79 A)
751+/-114%, 60641 (167 A) 7.35+/- 112 %,
6569 # (180 A) 7.24+/-102 %, 7074 % (191 A)
698+/-080 %, 75797 (120 A) 7.21+/-0.86 %,
S0 mELLE (91 A) 7.11+/-093 % TH Y, 5550 mft
PEVERTH o7z, /2, MEEESAT (HbAlc
(NGSP) A 84 %A L) oEIAE, B¥ETIE 50 &
BEOEBMBTRIEL  2oTEY, BEREVIOE
EORRIFICT Y PU—-VARRETH o7 (Fig 1
CH). —FMcix, 50MH%EE 60 RETFICATD
HEVEL o Tz (Fig ICH). Bied 70 %A
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4. HbAfc EBHE

HbAlcHZ BB L Wi WEIEIEEHEIC£ <, 80
BUETIRIS% U ETH -7 (Fig ID). 72, 50
BAMOEEZICBVWTHHSOEZTWBL TV E
EWMEH o7 (HbAlc % [HIB 2] H¥11.8 %).
80 ME ki & 151 HbAlc DRRME L AHE $ 585
A= REBUVRAFAy IR Lz 25, FEih
(p=0246), M3 (p=0956), BEEEHIR (p=0.138),
WERWABRE (p=0175), BEALAFERTT (p=
0.868), [ERHEHIZ2 (p=0.001), BERFEIEFIRITE
(p=0008) TH Y, IRFEYZD & HERPEREFIRDT
BRFN AT LTAECHB LW E8h 7
I =BT 5 & HbAle fEOIEREI A1, 5564
BROERTHRHNEWZZ L AR 2HEER DY
(p<0.01), ¥ Z DI BV THBAERATENICD
Zh o TWwi, M5, 80RL B4 T, HbAlc
ORI R AR & ARICHEE L Twi,

5 RRTCHZLRS JCEETRAE SOME
SEOT vr— T, BASZBEED, FHES

A) &4E% 100 % & L7=& HbAle 57 T =D —k V55—

B) &My bu—nayrI)— (BR - R+4 - RE - R) 0S4 & HERFBREMN
C) BERE, MBI amiEa s bu—URT (HbAlc 84 % LLE) s

D) BEHBICBITS HbAlc 2 [HSR W] AL BEOHE

32%, E1ENF23%, HECIEF4%THY, %
ZFLTWRWEEELLEEY3 b7z Tib
B ETEDEBRR2ZZ L WA HEHEETHY
B350 1 PR ZEHZZ L ko7, BiE
22 L AR RAENED b-E B, BAER TR,
Eiy (W), WA (&), EEEIE (BE), HbAlc
(BfE), BERBAR (HY) B X UEEFIR (B ©
Bolz. WMFERMNT (FhEEiIBEH) TRz
HZBTECE2R0 ol SRR I, F
W (BE), A (K, EBREEE (BE), HRBA
WE (HY), HEFIE (T8, OFEEIL LT
AEE A %R0 7 (Table 3). £E# Y 7= —Hlic
AT L7 IRRLE B2 2RI, 50-70 1 DA IR IR 1 TR
B CH S B Ao 72 (5054 5 p=0022, 5559
1% p=0.044, 60-64 5% p=0.009, 65-69 % p=0.035) (Fig.
2A). BERICBT A NS OMEEKR D, HE, Bk
B, BERBARE &M LTwiz

6. WERREEFRAFRS KUFSFHE
SEOT v —OfER, BERFEEEFREEHL
T BB, 20 156 %12k X% o Tz (Table
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Table 3 B =HZZLHETLEE (SEEHEN)
HEH ERERER  fEEEAE 22 P 95 % EHEREE v AL(EERR
E# s 0.021 0008 6320 0.009* 0.005, 0.037 1021 (1.005-1.037)
R (o) 0426 0.174 6,000 0014* 0.088, 0.771 1.531 (1.092-2.163)
Log [EKEE] 0.251 0075 11.390 0.001* 0.105, 0.398 1.286 (1.111-1.489)
HEREARE 0.434 0.176 6.060 0014* 0.091, 0.783 1544 (1.095-2.188)
EAUYE A6 ) 0.114 0.166 0480 0490 —0.212, 0.438 1.121 (0.809-1.550)
Log [HbAlc (%)] 0773 0629 1510 0219 —-0.451, 2.017 2.167 (0.637-7519)
BEFIRDTRE 0904 0273 10.960 0.001* 0.389, 1.465 2460 (1.476-4.326)
A100 %ﬂ’-ﬁ”)ﬁl TR EHRBEOEE C

BEDEIR%)
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RGN 1
BARA TH o722, BRWER

<50 50-54 55-59% 6064 65-68 70-74 75 79 80<

BHBICH T 5 EEFIRRHERRS—

P S TR IS
BRHTYP?

BRHRISL,
DA R AET M BT R AT,
IBEESADBENGR AL A CER T BIENE R T,

TRISSER FRIL SOERERI ST

@i
-
2

l

~ e
BASAETH—PFSRBRIOR AR AT . mentmpoy e

ORI FRERIT LTI A REAINR T

B RROTRL LR RH AT EILILREB T
SO FHL TSRS VIR Ao BRI
TR,

IZTEEFIROER & ER
(Lt A) BEHBCBT 2B ERZEE 0S4 (MEERRIRE, EgRRERRE)
(BT, B) 2E#HBICBT 2 HhAle 2H 52 vwEls (MEEFRRE RgESREnE)

[HERFEEFIREIBRLTT2?

69 BIZABREYNH oz (FREFFEHETIZIM %T
Hoiz).
EREFEFR L ARBOSETABIISTEED

EBICH LT [EETER] AL LS, Th
2, 0%, 72%, 8 % &, BICHEWLTWwWi HWVE
BB d» o7 (p=00037).
7. BRBEEFRMISEERRARRES LU ME
arhO—ILORE
EIEFIRFTHIERBAGE L A B 2B S - /2
(r=022, p<00001). ARRED IV L B2 BED
215 WX FEZFAFLTBY, AREZL® 81 %I
BB LTEEICEETHo . MFT, FEFEED

HbAlc fEDFH + /- 1B#EEEE (95 BEEXE) 1%,
ANEBEOH BBEETIE FEDYE (106 N) T
735+/~010 (7.15-756), F W% L#E (270 A) T
731+/-006 (7.19744), AREBOZVWEETIEX, F
BB 47 A) T717+/-013 (690-743), FiEL
LB (481 A) T713+/-004 (7057.21) THYH, F
R ROEETIEI Y PO — VIR EERER D
oz,
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8. MERBEHFIRAIFE HbATc BBAEDRE

HbAlc 2415 v 2 &2 lo8lA1E, FIRFRE T
38 %, JEFTHETIL6 % (P<001)THYH, FIRFF
BCHEBRI o7z £ S 73 — 5 HbAlc
OBMEZ R L ORI, COERTD, R
FEETIRAE L TV AEAE CGEREEIchiL
T) BHH? HbAlc ERMENE -7z (Fig 2B). 4%
12, 60 BERE TIXEBFIRFTRE I HbAle [ &5 %
VW] EEZLBER Vo (FREFREE TR
113 %A HbAlc 2 M5 dro72). —F, 0@ ET
W, CEEFIEF NS HhAIC R EICHEE LD I
Ho 7z (Fig. 2B).

LIEBEMNT 1T, HbAlc EOIR & PIEFTH & OH
RARARIZ, 4EE, MR, ABRBL MY LTEETH-
72 GRAE#E A v A1 275 (1.19-800), p=0034). Ak
L FIRFTROMICZEEAZRD ol AKE
D B EE T, HbAle 255 2 WEIG X FIRFTIFE
D 28 % GEFFETIZ63 %), B EPEZE LCw
ZVWEHARPEFRBENI0I% GEFEE T
254 %) ThHolzd, ABREOZWEZTIE, HbAlc
FHLRVWEEGEFIEFREO 41 % GEFrEHE Tl
135 %), IRFEMZS % L TW AR WES 3 RIRRRE
D265 % GEFTERETIZ09%) THY, AKERD
DEBEFREIREL TV BEIE O EETEICB Y
TELTWw.

-

KA B ERERE ISR\ T, BRI Ry 58
RBELIBERNRIC, BRFRDREBENELL
BEREPRE L MED Y o iR B B E -
BO#ifY, £BFEOR/IEcLEToTBY, BH
PRI ARBRHNAICD 22D ST, AFELLE
5720 OMBERIIT TR TS THL 2 &0
LR o e, ERSERNC HbAlc R R Lz s 2
5, MpEa Y b — VR OEEE, BT 50 A%
o T 50 RETE L 60 RETEICE o Tk,
ZOEMTIE, ABERREOWEE - AELRETEILD
2%, TORBETEIEN TV VI EREZL LN
b, BRIV bU—VEFECE LRSS Lo
TREFENE L FEGDEVIEFHEL PR o T
BY, ERFEBEOREFMOEMDI DI, 45K
WS, FE, BRPHBTOS S ICHERNRMAL X
BOLERERET HHERTH 5.

PR, BERMEORICHE L TREENSE L KE
BOkEMECSEINTYS, T, AFENSE
IZb7eb7:0% { OBEMBLLMBETOEBILET
bh, HEOEENIL, HIRTODEREENEEOT
BB, BHAEICE 5 EEEBOBRBIIATHTH

Y, FOEBEOLEF Y ADOREI 2. T,
H AR T & OB R E B IR R 5 BB
L CREERE LA TELARLY - VTHDLE, £
DERFRLFHRICET LK T - S EREE T
v, RRETIE, ERGEHMXEEZ 5N BEEEIC
BT O MEERIREFT R ER AR OB REBRE
D156 %IZEEFEoTWBEILEHLMICLZ. 2D
RIITBEPIE (F 23 4 | BARBEEHEREY CIE
RE542 %) CHBLTERFHEL, SBEHICE
BESHZERALCOLLENSLLEZON:. 20D
7o, BENIEREFRITIE XV & — R KB AZ, HRO
PR bR L RS - WREMS - EAS - fRE
i OIS 2 BRE R BRI EE 7 U 7 4
HVNSAREARETIE, EBFRERBOZDDRR
¥ — (Fig. 2CZRT) ®VEB L, 29EFT 1,330, Mf
600, IRIEET 365 HFTICEA L CBERICED, HiEP
B2 W TOBER Y VT —27 OBEICE L
TW5,

AR CIE, MEREREELHCEEOY - —L L
THURIC BV 5 HbAlc RAE L RA 2 HiZZ 08 &
THE L7:. HbAlcfEZ [ASZ2w] L& 2788
EROK 18T, F0EE1E, 80l EoE®RE, 50
BRI OEEE, BEENEY (124) BEICE o
7z 7, BEOHIEPBERZZL CwirnweEz
THEY, BFIHERBARED RWEEBEICE VIER
ThHolz. Thb k), BEOERFESETIXED
BHICBATS ) ERHOYR—- P LETHL &
R, BERRIR OEBRIAE & 9D 7 M B Vv THERREL
BFERELRTHTHB I LIRBRENT WS, 80 mER
C, BERPES TR, HbAlc BRAE GRE
Fv AW 478) REHMEHMZHITEH s v X
249) * BB LEEND o 2. ZOMBEERIZ, Fi
VERY, FERMABCEE, M¥Eay hu—v, AHEAN
oLk, ML TEY, EEFIRIC L 2ERFEEER
BB RERTEICORN o CwB LEZ LR, HE
BFRREOPHEZRTHERETHLEELLND.

BEFFEE, HHBBICESS 77— MAETHY
EREEETREAEALTVWAEER I Y P I — LAt
B EWEBRED, £EEL T THEND .
¥/, HhAlc D EHCHRETH Y LT LI EMHE
WEROETERWT SRS S, LrLeds, K
WECHELNIEDY b — W& H 7T —DH
HIRBLW?, RAZBENL, £ TORE L RAERE
THY, BBIZOMERFHIRSHERE KL T
Bb0EEZOND. SEIXENMLEE RN ENRT
VBHERRIE BB ICIRE L RETH 505, WRFEE
ECoREEFERE L-BRICKL, EEMEZEHRK
EL7BIBOSEERY LY RBTETVRLEEZS
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N5, RHFFE T HbAle BAE LR M IS & 4
FEZMAT L 2 {HERRZ L, PV OTENSE
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BRTEICEE RO o7z,
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— Abstract
Surveillance and Evaluation of Diabetes Management in the Toyono Medical District

Ichiro Kishimoto®, Yasuhiro Ashida?, Yoko Omori?, Hirotoshi Nishi?, Yasuko Hagiwara?,
Toshiaki Fujimoto®, Hisashi Makino”, Yoko Ohata?, Mitsuko Iwane?, Keiko linuma?, Kazue Maeda®
and Shigeru Sato?

Critical Path Meeting for Diabetes in Toyono Medical District

"Department of Endocrinology and Metabolism, National Cerebral and Cardiovascular Center
#Toyono Division of Japan Pharmaceutical Association
9Tkeda Public Health Center of Osaka Prefecture

The implementation of programs for diabetes control and complication prevention depends on reliable data.
A survey of diabetes conducted at local pharmacies in the Toyono area to evaluate the severity of disease
and capacity for selfmanagement revealed that, among 1,026 participants (mean age: 66.9 years, 36.6 %
women, an approximate duration of therapy of 10 years and mean HbAlc: 7.2 %), only 31 % had the required
HbAlc level (below 6.9 %) recommended by the Japan Diabetes Society. A substantial proportion (12.8 %) of
the patients had an HbAlc level of more than 84 %. In addition, 9.8 % of the patients were unaware of their
HbAlc level and 32.1 % did not undergo regular eye examinations to check for diabetic retinopathy. Multi-
variate analyses revealed that a higher HbAlc level was associated with a younger age, female gender and
longer duration of therapy. Having regular eye examinations was found to be associated with an older age, fe-
male gender, longer duration of therapy and possession of the Diabetes “Renkei” Notebook. The Diabetes
“Renkei” Notebook is a notebook with instructions and patient records that helps in sharing information
among clinics, hospitals, caregivers and the patient. Although the “Renkei” Notebook is thought to make it
easier to stay organized in the management of diabetes, this has yet to be proven. The present study demon-
strated that the use of a “Renkei” Notebook is associated with favorable improvements in self-care, such as
knowledge of one’s HbAlc level and attendance at regular eye checkups. The results indicate the need for a
continuous, systematic analysis of patient knowledge and education along with the widespread use of the

“Renkei” Notebook for diabetes management and self-care.
J. Japan Diab. Soc. 56(8): 543~550, 2013
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