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Abstract

Objectives: Early recognition of acute myocardial infarction (AMI) and early activation of emer-

gency medical services (EMS) are essential to reduce delays in patient care. We investigated public

awareness of the need to call EMS at onset of AMI and evaluated associated factors.

Methods: In January 2008, a nationwide population-based survey using quota sampling was

conducted in Japan. The primary outcome measure was responsiveness to promptly calling

EMS at AMI onset, subdivided by on-time (daytime) and off-time (nights and holidays) hours.

Results: In total, 1200 participants were surveyed. Their mean age was 46.3 years (standard

deviation, 17.4), and 50.3% (n¼604) were women. A total of 11.6% (n¼139) answered that they

would call EMS during on-time hours, and 27.5% (n¼330) stated that they would call during off-

time hours. Multivariable analysis showed that the participants’ age, female sex, education level,

and self-confidence regarding their understanding of AMI were significant associated factors. The

associated factors were almost identical during the off-time hours; only sex was no longer

significant.

Conclusions: Public awareness of the need to call EMS at AMI onset in Japan was low. Previous

intervention studies that were not effective may not have targeted groups with significant risk

factors.
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Introduction

Acute myocardial infarction (AMI) is asso-
ciated with serious morbidity and mortality
worldwide. Patients with AMI require early
diagnosis and therapy because timely reper-
fusion therapy can result in dramatically
improved clinical outcomes.1–3 Treatment-
seeking delay has three phases. The patient
decision time is the time from symptom
onset to the decision to request medical sup-
port. The transportation time is the time
from deciding to request support to first
medical contact. Finally, the in-hospital
time is the time from hospital admission
to initiation of therapy.4 Patient delay is
an issue associated with the patient decision
time. Early symptom recognition by
patients and prompt calling of emergency
medical services (EMS) are essential to
reduce pre-hospital delay from AMI onset
to reperfusion therapy; however, there has
been little change in the seeking of emergen-
cy care over the past several decades.5–7

Although many factors have been associat-
ed with patient delay, the findings among
previous studies are inconsistent.8–10 Most
studies have focused on post-AMI survival,
but some relevant public health studies
involving patients without AMI have been
performed.11,12 Therefore, this is not only a
clinical problem but also a public health
issue. To determine the risk factors for
patient delay, we conducted a population-
based survey to identify factors associated
with the prompt, correct response to the
onset of AMI symptoms; i.e., immediately
calling EMS.

Participants and methods

Study design

A cross-sectional nationwide population-
based survey was conducted in Japan in
January 2008. The sample was selected
using two-stage weighted quota sampling
of the national population. Quota sampling
does not involve random selection; instead,
participants are selected from each segment
(sex, age, and geographical region) based
on a specified proportion of the population
in Japan. Therefore, this method cannot be
used to calculate the response rate. The
sample and sampling frame were provided
by a marketing research company because
the research budget was limited. Eligible
participants lived in Japan, were 15 to
70 years of age because we believe that per-
sons in this age range can appropriately
perform emergency calls in Japan, and
could read and write in Japanese. This pop-
ulation was expected to constitute a large
portion of Japan and have direct and/or
indirect impacts on encouraging public
awareness, but it may not be a specific
high-risk population. Power analysis
showed that a planned sample size of 1200
participants was sufficient to detect an
effect 1.4 times different from a control
group with a 10% incidence at 80% statis-
tical power and a two-tailed alpha level of
0.05. Ethical approval was given by the eth-
ical review committee of the National
Cardiovascular Center (NCVC), Japan.
All participants provided written informed
consent.
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Measurements and outcome measure

The questionnaire was used to collect data
by the placement mail method (i.e., the
researcher gave the survey form to the
survey target person and later revisited the
person to collect the survey form). The orig-
inal language in the questionnaire was
Japanese. The components of the question-
naire were based on previous studies.12 The
content validity of the questionnaire items
was checked by expert cardiologists and
nurses in the NCVC in the pilot phase of
the study. The participants were asked to
provide demographic information on their
age, sex, marital status, education, and pro-
fession and clinical information on their
history and present status of hypertension
and diabetes and their history of AMI and
stroke onset. They were also asked to list
their symptoms at onset and risk factors
for AMI. Finally, they were asked to state
their self-confidence in their understanding
of AMI (“I am confident that I can explain
an overview of AMI to other persons by
myself”) and their experiences receiving
advice from a physician about AMI onset.

The primary outcome measure was the
participant’s responsiveness, indicating
that one would promptly call EMS at
AMI onset. We divided the outcome mea-
sure into two separate periods: daytime
(on-time) and combined nights and holi-
days (off-time) because a previous study
indicated that the responses differed
between these two periods.13 The correct
response was “if I feel any strong malaise
in my body or any abnormal physical or
psychological symptoms, including pain,
that I had never before experienced, I will
definitely call EMS during the daytime,
nighttime, and holidays.” If the participant
did not respond that they would call EMS,
we asked for other response options and
their reasons. If the participant responded
that they would wait, we asked about the
reasons for doing so and until what time

they would wait to decide to act on the

situation.

Statistical analysis

We investigated factors of the primary out-

come variable by performing a multivari-

able logistic analysis. Age, sex, education,

profession, current disease status, disease

history of the participant and his or her

family, knowledge of symptoms and risk

factors, understanding of AMI, and doc-

tors’ advice were used as potential con-

founders in the multivariable logistic

analysis because they were significant in

the univariate analysis. Missing data were

eliminated from the analysis. Odds ratios

(ORs) and 95% confidence intervals (CIs)

were calculated. We analyzed the daytime

and night/holiday groups separately. The

statistical software JMP (version 10.0;

SAS Institute Inc., Cary, NC, USA) was

used for all data analyses.

Results

The survey was administered to 1200 par-

ticipants. Their mean age was 46.3 years

(standard deviation, 17.4), 16.8% (n¼226)

were aged >65 years, and 50.3% (n¼604)

were women. These results are similar to the

total population distribution in Japan. The

proportion of self-reported healthy partici-

pants was 74.3% (n¼891). The frequency of

a history of an AMI diagnosis was 0.8%

(n¼9), a history of a stroke diagnosis was

0.9% (n¼11), AMI onset in the partici-

pant’s family was 12.9% (n¼155), and

reported stroke onset was 16.2% (n¼196)

(Table 1).
For the primary outcome measure,

11.6% (n¼139) participants reported that

they would call EMS following the onset

of AMI symptoms during the day, and

27.5% (n¼330) reported that they would

call EMS during the nights and holidays.
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Table 1. Participant demographics by EMS call or other response in on-time (daytime) or off-time (nights
and holidays) hours

Total
On-time Off-time

EMS call

Other

response EMS call

Other

response

Variable n¼1200 n¼139 n¼1061 p-value n¼330 n¼870 p-value

Age in years

<65 974 (81.2) 100 (10.3) 874 (89.7) 0.003 239 (24.5) 735 (75.5) <0.0001

�65 226 (16.8) 39 (17.3) 187 (82.7) 91 (40.3) 135 (59.7)

Mean� SD 46.3� 17.4 49.6� 18.4 45.9� 17.2 0.018 52.4� 16.5 44.0� 17.1 <0.0001

Sex

Male 596 (49.7) 80 (13.4) 516 (86.6) 0.048 172 (28.9) 424 (71.1) 0.295

Female 604 (50.3) 59 (9.8) 545 (90.2) 158 (26.2) 446 (73.8)

Urban/rural

Large city 318 (26.5) 36 (11.3) 282 (88.7) 0.865 94 (29.6) 224 (70.4) 0.337

Mid-sized city 372 (31.0) 46 (12.4) 326 (87.5) 0.570 99 (26.6) 273 (73.4) 0.645

Small city 354 (29.5) 44 (12.4) 310 (87.6) 0.554 89 (25.1) 265 (74.9) 0.237

Rural 156 (13.0) 13 (8.3) 143 (91.7) 0.174 48 (30.8) 108 (69.2) 0.327

Education

Junior high 128 (10.7) 20 (15.6) 108 (84.4) 0.131 40 (31.3) 88 (68.8) 0.315

High 535 (44.6) 75 (14.0) 460 (86.0) 0.018 163 (30.5) 327 (69.5) 0.039

College 249 (20.8) 23 (9.2) 226 (90.8) 0.194 62 (24.9) 182 (75.1) 0.302

University 276 (23.0) 18 (6.5) 258 (93.5) 0.003 61 (22.1) 215 (77.9) 0.022

Missing 12 (1.0) 3 (25.0) 9 (75.0) 0.144 4 (33.3) 8 (66.7) 0.649

Profession

Farmer 37 (3.0) 7 (18.9) 30 (81.1) 0.157 11 (29.7) 26 (70.3) 0.758

Merchant 162 (13.5) 18 (11.1) 144 (88.9) 0.840 55 (33.9) 107 (66.1) 0.048

Full-time 378 (31.5) 37 (9.79) 341 (90.2) 0.188 91 (24.1) 287 (75.9) 0.072

Part-time 159 (13.3) 11 (6.9) 148 (93.1) 0.048 39 (24.5) 120 (75.5) 0.368

Housekeeping 216 (18.0) 26 (12.0) 190 (88.0) 0.818 68 (31.5) 148 (68.5) 0.148

Student 108 (9.1) 17 (15.6) 92 (84.4) 0.170 20 (18.4) 89 (81.7) 0.025

Unemployed 133 (11.1) 23 (17.3) 110 (82.7) 0.029 46 (34.6) 87 (65.4) 0.052

Missing 6 (0.5) 0 (0.0) 6 (100.0) - 0 (0.0) 6 (100.0) -

Health condition

Healthy 891 (74.3) 101 (11.3) 790 (88.7) 0.649 224 (25.1) 667 (74.9) 0.002

Hypertension 142 (11.8) 19 (12.6) 132 (87.4) 0.682 52 (34.4) 99 (65.6) 0.041

Hyperglycemia 87 (7.4) 12 (13.8) 75 (86.2) 0.504 33 (37.9) 55 (62.1) 0.024

Diabetes 36 (3.0) 4 (11.1) 32 (88.9) 0.928 13 (36.1) 23 (63.9) 0.240

Other 85 (7.1) 10 (11.8) 75 (88.2) 0.957 23 (27.1) 62 (72.9) 0.925

Missing 13 (1.1) 1 (7.7) 12 (92.3) 0.659 4 (30.8) 9 (69.2) 0.791

History of AMI and stroke onset*

AMI 9 (0.8) 2 (22.2) 7 (77.8) 0.317 4 (44.4) 5 (55.6) 0.253

Stroke 11 (0.9) 3 (27.3) 8 (72.7) 0.102 5 (45.5) 6 (54.6) 0.044

None 1171 (97.6) 134 (11.4) 1037 (88.6) 0.335 319 (27.2) 852 (72.8) 0.203

Missing 11 (0.9) 1 (9.1) 10 (90.9) 0.795 2 (18.2) 9 (81.8) 0.487

Family history of AMI and stroke onset**

AMI 155 (12.9) 17 (11.0) 138 (89.0) 0.798 41 (26.5) 114 (73.6) 0.754

(continued)
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Among participants who responded that
they would not place an EMS call (n¼780
during the day, n¼622 during nights and
holidays) (Table 2), the primary reason
given was “I think I do not need to call

for this symptom by itself ” (n¼588
[74.8%] during the day, n¼ 422 [67.8%]
during nights and holidays). Among partic-
ipants who responded that they would wait
to call (n¼273 [22.8%] during the day,

Table 1. Continued

Total
On-time Off-time

EMS call

Other

response EMS call

Other

response

Variable n¼1200 n¼139 n¼1061 p-value n¼330 n¼870 p-value

Stroke 196 (16.2) 24 (12.2) 172 (87.8) 0.752 65 (33.2) 131 (66.8) 0.052

None 882 (73.5) 103 (11.7) 779 (88.3) 0.865 231 (26.2) 651 (73.8) 0.091

Missing 11 (0.9) 1 (9.1) 10 (90.9) 0.795 2 (18.2) 9 (81.8) 0.487

Data are presented as n (%) unless otherwise indicated. SD, standard deviation; EMS, emergency medical services; AMI,

acute myocardial infarction.
*One participant had AMI and stroke. **Six participants had AMI and stroke.

Table 2. Reasons for not responding “EMS call” by time

On-time Off-time

Would not call EMS n¼780 n¼622

Reasons for not calling EMS

The symptoms do not require it 578 (74.8) 422 (67.8)

Feel embarrassed calling 112 (14.4) 100 (16.1)

Inconvenience for someone 144 (18.5) 156 (251)

Unknown how to call 5 (0.6) 4 (0.6)

Other / no response 91 (11.7) 81 (13.1)

Waiting and seeing n¼273 n¼229

Reason for waiting to call EMS*

This is muscle pain; it will diminish soon 200 (73.3) 172 (75.1)

Medical services too distant 18 (6.6) 17 (7.4)

No other persons to consult 19 (7.0) 12 (5.2)

Afraid of severe disease 35 (12.8) 18 (7.9)

Other / no response 35 (12.8) 33 (14.4)

Duration of waiting and seeing

<1 hour 48 (17.6) 35 (15.3)

1 to < 2 hours 24 (8.8) 15 (6.6)

2 to < 3 hours 29 (10.6) 10 (4.4)

3 to < 5 hours 8 (2.9) 7 (3.1)

5 hours to end of the day 15 (5.5) 18 (7.9)

Tomorrow 146 (53.5) 140 (61.1)

No response 3 (1.1) 4 (1.7)

Data are presented as n (%). EMS, emergency medical services.
*Multiple answers.
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n¼229 [19.1%] during nights and holidays),
the primary reason given for waiting was “I
hope the symptom will diminish soon”
(n¼200 [73.3%] during the day, n¼172
[75.1%] during nights and holidays).
Among the respondents who reported that
they would wait, about half reported that
they would wait, observe the symptoms,
and decide by the next day.

During the daytime, the multivariable
analysis showed significant independent
associations for age (by 10-year increments,
p¼0.0449), female sex (p¼0.0219), lower
education (junior high school, p¼0.0303;
high school, p¼0.0004; college, p¼0.0449;
reference is university education), student
status (p¼0.0028), and self-confidence
(p¼0.0191). During nights and holidays,
themultivariable analysis showed significant
independent associations for age (by 10-year
increments, p<0.0001), education (high
school, p¼0.0297), student status
(p¼0.0371), and self-confidence (p¼0.0321)
(Table 3).

Discussion

This study examined public awareness
regarding appropriate actions following
the onset of AMI symptoms in Japan
using a nationwide sample survey. The
two main findings were as follows: 1)
There was low public awareness of the cor-
rect response to AMI symptom onset (plac-
ing an EMS call) in Japan. The
participants’ age, sex, education level, and
self-confidence about understanding AMI
were significant factors affecting the AMI
onset response. 2) There were small but sig-
nificant differences in awareness of the
appropriate response, as well as in the fac-
tors associated with this response, between
the on-time and off-time.

Our findings are similar to those of some
previous reports. Public awareness of symp-
toms, AMI risk factors, and the need to call
EMS at the onset of AMI symptoms was

relatively low, as some authors have

reported.12,14–20 Receiving advice from a

physician did not affect the calling of

EMS, which is similar to a finding in a

study of Polish adults.11 Age, sex, education

level, and student status were still associat-

ed with EMS call awareness in the multivar-

iable analysis. A previous study showed

similar results in a non-professional

group.14

Some of our findings are different from

those of previous reports. Although older

women were found to be a high-risk

group in a systematic review based on a

post-AMI patient registry,9 paradoxically,

older women in the general public were

not found to be a low-awareness group in

our study. Additionally, in the general

public, there was only a small difference in

AMI-onset decisions between the on-time

and off-time.
The participants’ self-confidence regard-

ing their understanding of AMI was a sig-

nificant factor. Otherwise, we found no

association between symptoms of AMI

and risk factors for an EMS call response.

Therefore, richer, more direct interventions

that specifically target high-risk groups,

rather than mass-media campaigns might

be needed. This recommendation is consis-

tent with findings from some intervention

trials.20–22 We might need to continuously

support personalized information, educa-

tion, and suggestions to affect the patient’s

prompt decision to call EMS through chan-

nels such as social media and smart media.
Our study had some limitations. The

study design was cross-sectional, and our

findings are therefore associations that

cannot imply causal relationships. We

adjusted for some potential confounders in

the multivariable analysis, but there are still

effects from unmeasured confounders.

These findings are from Japan; findings

from other countries may differ. EMS is

also dependent on the specific healthcare
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systems in different countries and regions.

However, we expect that our findings will

be applicable to other developed countries

because the challenges of pre-hospital delay

are similar internationally.

Conclusion

Public awareness of the prompt, correct

response at the onset of AMI was low in

Japan. Poor responses were shown among

lay persons who were older, were men, had

Table 3. Factors associated with EMS calling by time

On-time Off-time

Variable Adjusted OR (95% CI) p-value Adjusted OR (95% CI) p-value

Age 0.98 (0.97–0.99) 0.0449 0.97 (0.96–0.98) <0.0001

Sex

Men Reference

Women 1.77 (1.08–2.96) 0.0219 1.39 (0.97–2.00) 0.0721

Education

University Reference

Junior high 0.44 (0.21–0.93) 0.0303 0.94 (0.56–1.59) 0.8188

High 0.38 (0.21–0.65) 0.0004 0.67 (0.46–0.96) 0.0297

College 0.50 (0.25–0.98) 0.0449 0.74 (0.46–1.15) 0.1796

Profession

Full-time Reference

Part-time 1.44 (0.65–3.43) 0.3777 1.08 (0.64–1.84) 0.7795

Farming or merchandizing 0.99 (0.55–1.84) 0.9808 0.92 (0.60–1.41) 0.7023

Housekeeping 0.74 (0.36–1.54) 0.4265 0.83 (0.50–1.38) 0.4734

Student 0.31 (0.14–0.66) 0.0028 0.51 (0.27–0.96) 0.0371

Unemployed 0.72 (0.36–1.46) 0.3575 1.22 (0.73–2.09) 0.4505

Health condition

Healthy Reference

Hypertension 1.12 (0.64–2.06) 0.6914 1.04 (0.69–1.58) 0.8553

Hyperglycemia 0.99 (0.51–2.12) 0.9978 0.92 (0.56–1.51) 0.7195

Diabetes 2.15 (0.71–9.45) 0.1940 1.31 (0.63–2.88) 0.4750

Other 1.15 (0.57–2.61) 0.7073 1.09 (0.65–1.90) 0.7504

History of AMI and stroke onset

None Reference

AMI 1.19 (0.19–10.9) 0.8621 1.20 (0.26–5.93) 0.8159

Stroke 0.44 (0.11–2.27) 0.2959 0.43 (0.12–1.53) 0.1906

Family history of AMI and stroke onset

None Reference

AMI 1.36 (0.77–2.58) 0.3023 1.47 (0.97–2.26) 0.0714

Stroke 0.99 (0.60–1.69) 0.9787 0.80 (0.56–1.14) 0.2141

Risk factors

Number known 1.00 (0.89–1.13) 0.9475 0.94 (0.87–1.19) 0.1786

Symptoms

Number known 0.98 (0.81 1.19) 0.8439 1.04 (0.90–1.19) 0.6151

Self-confidence in understanding AMI

Per 1 score 1.43 (1.06–1.95) 0.0191 1.27 (1.03–1.59) 0.0321

Advice from physician

Yes 1.04 (0.39–3.33) 0.9461 1.24 (0.58–2.77) 0.5824

OR, odds ratio; CI, confidence interval; EMS, emergency medical services; AMI, acute myocardial infarction.
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a low education level, and had low self-

confidence regarding their understanding

of AMI. There were some differences in

the factors associated with the awareness

that one should promptly call EMS

between daytime and nights/holidays.
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