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Table 2

Time and travel distance to find and retrieve an AED.

Field B

Field A

Total

Control group (n=11)  pvalue

11)

Mobile AED Map group (n

10) pvalue

Control group (n

Mobile AED Map
group (n=11)

p value

21)

Control group (n

=22)

Mobile AED Map group (n

Travel time, s, mean £SD

0.163
0.298
0.061

3929 + 221.7

288.2 +91.3

0.499

422.4 + 299.9
284.6 £ 179.8

510.9+289.0
435.7+256.4
7524524

0.922

407.0 + 255.5
286.5 £ 162.8
120.5 £+ 125.1

399.6 + 238.2
333.6 +£ 2134
659 £ 42.2

Overall

288.2 + 154.6
104.7 £ 75.3

231.6 & 83.7
56.6 &+ 28.3
77.3 £30.8

0.138
0.281

0.422
0.07

Starting point to AED

137.8 &+ 166.9

AED to starting point

Operation time
Travel distance, m, mean £ SD

Not measured

0.007

863.2 + 336.2
539.8 + 194.4
3234 + 1589

505.6 + 201.8
322.3 £205.5
184.3 &+ 31.5

0.309
0.508
0.27

921.8 & 558.6
612.5 &+ 3774
309.3 + 289.0

705.1 +£382.3
506.6+342.0
198.5+88.0

0.019

891.1 + 444.8

574.4 + 290.5
316.7 + 224.2

605.8 + 315.1

Overall

0.019
0.01

0.079

Starting point to AED  414.5 £ 291.1

AED to starting point

0.022

191.4 &+ 649

AED, automated external defibrillator; SD, standard deviation.
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Fig. 3. Participant flow.

groups (p=0.92). The mean time (334 +213s) to reach an AED in
the Mobile AED Map group was rather longer (287 £163 s) than in
the control group (p=0.42), while the mean time to return to the
starting point was somewhat shorter in the Mobile AED Map group
(66 +42 s) compared with the control group (121 +125s, p=0.07).
However, the inter-group difference in time to find an AED var-
ied with the trial field. The operation time of the Mobile AED Map
measured in field B was 77 + 305 (range, 35-133s).

The overall travel distance to find and retrieve an AED was
606+315m (range, 306-1480m) in the Mobile AED Map group
and significantly shorter than 891 445 m (range, 318-1873 m) in
the control group (p=0.019). Both travel distances from starting
point to AED and from AED to starting point tended to be shorter
in the Mobile AED Map group than in the control group. These
measurements were similar, irrespective of the trial field.

2.3. Post-trial feedback

In the post-trial inquiry, 86% (18/21) in the control group
answered that they felt some difficulties in finding the AED,
whereas 50% (11/22) of the Mobile AED Map group did not; 22.7%
(5/22) answered that it was even easy (Table 3). In the Mobile AED
Map group, 55% (12/22) answered that the Mobile AED Map had
provided the most useful information to find an AED.

3. Discussion

We developed a new technology to find a nearby AED using a
cellphone, the Mobile AED Map, and evaluated their efficacy by a
randomised controlled trial. In this trial, the travel distance to find
and retrieve an AED was significantly shortened by using the new
Map, suggesting that such a new system can indeed support lay
rescuers in emergency settings.

Table 3
Participants’ impressions about the trial.

Mobile AED Map  Control group

group (n=22) (n=21)

Difficulty to find AED

Very easy, n (%) 2(9.1) 0(0.0)

Easy, n (%) 3(13.6) 2(9.5)

Equivocal, n (%) 6(27.3) 1(4.8)

Difficult, n (%) 10(45.5) 10(47.6)

Very difficult, n (%) 1(4.5) 8(38.1)
Most useful information to find AED

Mobile AED Map, n (%) 12(54.5) 0(0.0)

Information from local people, n (%) 4(18.2) 10(47.6)

Notice of AED at building entrance, n (%) 4(18.2) 10(47.6)

Guide map of facility itself, n (%) 1(4.5) 0(0.0)
Nothing, n (%) 1(4.5) 1(4.8)
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Although the travel distance was shortened, the new system
failed to significantly decrease the time to find and retrieve an AED,
probably due to the time needed to operate the system and to dis-
play the user's location on the screen. In field B where the location
of buildings and the user’s position could be easily specified, the
overall time was shorter in the Mobile AED Map group. Even in this
easier setting, it took about 80 s until the user knew where he/she
was and began to move. In addition to the difficulty in operating
the system, the complexity of buildings in field A may have made
it more difficult for examinees to recognise their location. Time
to defibrillation is the most important factor in saving the lives of
OHCA patients.!-3 Thus, we should make further efforts to shorten
the time with new technologies such as a navigation system with
a digital compass or a one-touch operation system.

It took up to 7 min to find and retrieve an AED only 150 m from
the scene. This suggests the difficulty for lay rescuers to find an AED
without any guiding tool in an emergency setting. Unfamiliarity
with the field might be another reason for the longer time to find the
AED, even in the Mobile AED Map group. Nearly half of the control
group and one-fifth of the Mobile AED Map group answered that
the notice of an AED at the building entrance was the most useful
information in finding the AED. Not only the new technology, but
also improvements in basic information regarding AED locations
including useful on-the-spot information at building entrances are
required. Alerting people, in general, to become aware of AEDs at
ordinary times is also important.

The effectiveness of the Mobile AED Map depends on the pro-
portion of registered AEDs to distributed AEDs. To increase the
effectiveness of the Mobile AED Map, most AEDs must be duly reg-
istered. However, the Mobile AED Map will be ineffective if the
proportion of registered AEDs to the distributed AEDs is low. If an
AED near the emergency site is not registered, the lay rescuer is
forced to find a registered AED further away. Thus, registered AED
information must be managed with great care and accuracy.

The Mobile AED Map would have further potential to encour-
age public awareness of bystander-CPR, if AEDs were positioned in
public spaces.!” Providing information through cellphones on AED
locations might increase not only AED awareness but also positive
attitudes towards bystander-CPR and PAD.

4. Study limitations

This study has some inherent limitations. One is that the exper-
iment was carried out only in a limited situation. AEDs are actually
located in various places in various densities, and with all kinds
of guidance information. Although we conducted the trial in two
fields, our findings cannot be generalised. A simulation test, no
matter how well conducted, is not an actual event for participants;
hence, there is an obvious limitation. In the present study, the par-
ticipants of the Mobile AED Map group had received training in the
system just prior to the present investigation; but it was not in con-
nection with an actual real-life event. Hence, their awareness of the
genuine usefulness of the AED Map would not be the same as in an
actual life-saving event. That is the obvious limitation.

5. Conclusion

Although the new Mobile AED Map reduced the travel distance
to access and retrieve an AED, it failed to shorten the time. Fur-
ther improvements of the system are warranted to increase its
usefulness in emergency settings.
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