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Increasing survival after out-of-hospital cardiac arrest (OHCA) is
strongly associated with early defibrillation.’-3 Public access defib-
rillation (PAD) is, therefore, one of several key elements to save
OHCA victims, and, indeed, its effectiveness in various settings has
been elucidated.#® In Japan, the PAD programme was started in
July 2004, and automated external defibrillators (AEDs) have been
disseminated with amazing rapidity.’%'! A nationwide, prospec-
tive, population-based, observational study covering the whole

¢ A Spanish translated version of the abstract of this article appears as Appendix
in the final online version at doi:10.1016/j.resuscitation.2010.09.466.
%% Clinical Trial Registration Information: http://www.umin.ac.jp/ctr/index.htm
(UMIN000002043).
* Corresponding author. Tel.: +81 75 753 2401; fax: +81 75 753 2424.
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population of Japan showed that survival after OHCA increased as
public access AEDs increased.!?

Although the PAD concept, that is, early defibrillation by lay res-
cuers with public-access AEDs, is widely accepted, there are studies
showing the difficulties for people in general to use AEDs on the
scene.'3-15 Thus, the placement of AEDs and information given to
the general public of AED locations are as important as the actual
cardiopulmonary resuscitation (CPR) training with AED.

We established an Internet service informing people of the
location of AEDs (AED Map) and have provided information on
registered AEDs through the website since 2007. Recently, we
developed a new AED Map that is accessible even by cellphones
(Mobile AED Map) for emergency use. This study uses a simulation
trial to compare the time and travel distance to find and retrieve
an AED with or without the Mobile AED Map.
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1. Methods
1.1. Study design

This study, which was designed as an open, prospective, indi-
vidual, randomised controlled trial, was carried out in February
2009.

1.2. AED Map system

The AED Map is a free-access web map showing information on
the locations of registered AEDs (http://osakaaed.jp/maps). Regis-
tration of AEDs is carried out by the Osaka Life Support Association,
a non-profit organisation, using letter, e-mail or telephone in coop-
eration with the Osaka prefectural government. The AED Map
provides not only the geographic location of each AED but also
information on the name and nature of the facility with the AED
installation map below in text form.

The Mobile AED Map indicates the mobile phone's location using
the global positioning system (GPS) function of cellphones and indi-
cates nearby AEDs on the cellphone display. It takes several seconds
before the GPS function pinpoints the mobile phone’s location and
displays the map on the screen. For backup, the locations of the
nearest four other AEDs within 500 m are displayed. The monitor
range can be changed to 100, 200, 500, 1000 and 1500 m by the
user. Text information about the nearest AED, including distance
from the user and the name, business hours and telephone number
of the facility is also displayed (Fig. 1).

1.3. Study participants

Participants were recruited via local billboards and Internet
advertisements as well as by word of mouth from the current par-
ticipants. People of age 20 years or more living in Japan and having a
cellphone accessible to the Internet were included. Those who had
any difficulties in their movements and were familiar with Kyoto
University, where the trial was conducted, were excluded.
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Fig. 1. Cellphone display of Mobile AED Map.

1.4. Randomisation

Participants were randomly assigned to either the Mobile AED
Map group or the control group stratified by sex and age (age <40
or >40 years) using permuted blocks and a computer-generated
randomisation list drawn up by a statistician. The allocation was
opened to the participants at the trial site.

1.5. Interventions

The following scenario was presented to each participant:
“Someone has collapsed in front of you. He does not respond at
all. I (instructor) will call 119 and perform cardiopulmonary resus-
citation. So, please find and retrieve an AED as soon as possible!”

Participants assigned to the Mobile AED Map group were told to
use the Mobile AED Map to find a nearby AED using a flip-design cell
telephone (N-02A; NTTDOCOMO, Inc., Tokyo, Japan). The control
group members had to find an AED without the Mobile AED Map.

Two campuses of Kyoto University were selected as
the trial fields. The main campus (http://www.kyoto-
u.ac.jp/en/access/campus/main.htm) had seven AEDs in an area
of 0.16km? (field A), and the north campus (http://www.kyoto-
u.ac.jp/en/access/campus/north.htm) had eight AEDs in 0.16 km?
(field B), in February 2009. The starting point was specified in each
field as it was estimated to take about 2 min (120-170m) to reach
the nearest AED. Fig. 2 shows the geographical relationships of the
located AEDs and the starting point of this simulation.

To mask the study field and the AED locations in the field, the
study participants were taken by a chartered bus to a waiting room
near each starting point after assignment. The Mobile AED Map
group was shown how to use the Mobile AED Map, and they care-
fully familiarised themselves with system operation for some time
before moving to the trial site.

The trial was carried out person by person, and each exami-
nee was blinded to the performances of the others. After the trial,
the control group members were also instructed on the use of the
Mobile AED Map. All participants received a prepaid card of 5000
yen as token thanks for their participation.

1.6. Data collection

The time from the starting point to the AED, and from the AED
to the starting point and the participants' actions, including their
travel routes, were recorded in an original report form by two inves-
tigators following the participants with a stopwatch. In field B, the
Mobile AED Map operation time, that is, the time from starting to
use a cellphone to recognising the direction of the nearest AED was
also recorded. Travel distance was calculated by the two investi-
gators by tracing the participant’s route on the map soon after the
simulation.

1.7. Questionnaire

After the trials, all participants were debriefed to identify their
difficulties in accessing the AED and the most useful information to
find the AED. A five-point Likert-scale questionnaire and an open-
ended questionnaire were used to obtain the information.

1.8. Outcome measures

The primary outcome was the overall time to find and retrieve
a nearby AED to the starting point in two trial fields. Secondary
outcomes included their time fractions (starting point to AED and
AED to starting point), travel distances (overall, starting point to
AED and AED to starting point) and the participant’s impressions
about the AED search with or without the Mobile AED Map.
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Fig. 2. AED locations in the study fields.

1.9. Statistical analysis

We estimated that an AED Map user would find and retrieve
an AED within 2405, and a control group member would do so in
3605, based on a previous report.'® Based on 0.8 power to detect
a significant difference (p=0.05, two-sided), 17 participants were
required for each study group. To compensate for possible absences,
we planned to enrol 20 participants per group.

Baseline characteristics and outcomes were compared between
groups using unpaired t-test for numerical variables and the
chi-square test for categorical variables. Data are presented as
means + standard deviations (SDs). The participants’ impressions
of the AED search were recorded and categorised. All of the tests
were two-tailed and a p value of <0.05 was considered statistically
significant. All statistical analyses were performed using Statistical
Package for Social Sciences (SPSS) statistical package version 16.0]
(SPSS, Inc., Chicago, IL, USA).

1.10. Ethical considerations

All procedures were conducted according to the Declaration of
Helsinki. Participants submitted their written informed consent
prior to participation. This study was approved by the Ethics Com-
mittee of Kyoto University Graduate School of Medicine, and was
registered in the UMIN Clinical Trials Registry (UMIN000002043).

2. Results
2.1. Flow and baseline characteristics of participants

A total of 44 participants applied for this trial in January and
February in 2009. All of them proved eligible and were randomly
assigned to either the Mobile AED Map group (22) or the control
group (22). One from the control group did not attend the trial due
to urgent business, and 21 participants in the control group and 22
in the Mobile AED Map group completed the study protocol (Fig. 3).

Baseline characteristics of the participants are shown in Table 1.
The mean age was 28 years in both groups, and there were no
significant differences in sex ratio, previous AED training, fam-
ily history of sudden cardiac death and occupation between the
groups. Twenty-six participants were students and six were health-
care providers, including nurses and emergency medical-service
workers.

2.2. Time and travel distance to find and retrieve an AED

The time and travel distance to find and retrieve an AED are
shown in Table 2. The mean overall time required to find and
retrieve a nearby AED was 400 + 238 s (range, 182-10525s) in the
Mobile AED Map group, and 407 +256s (range, 92-1067s) in the
control group. The mean overall time was similar between the

Table 1
Baseline characteristics of participants.
Mobile AED Map group (n=22) Control group (n=21) p value
Age, year, mean =+ SD 27.7+104 27.5+109 0.94
Men, 11 (%) 14(63.6) 13(61.9) 091
Previous AED training, n (%) 17(77.3) 16(76.2) 0.94
Family history of sudden cardiac death, n (%) 3(13.6) 2(9.5) 0.67
Occupation, n (%)
Student 14(63.6) 12(57.1)
Health care provider 3(13.6) 3(14.3) 0.90
Other 5(22.7) 6(28.6)

SD, standard deviation; AED, automated external defibrillator.



