subtotal stenosis were seen in segment 6 and 13, we
performed PCI successfully

We are able to diagnose acute myocardial infarction
during the transfer and useful for preparation for
acceptance.

Only 12-lead ECG detects the precardial leads’ ST
elevation and its change.

At the arrival, ST returned to the baseline: it would
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[Flg 5) Seven minutes later, the ST segment of the
precardial leads has returned to the baseline,

[Fig.6] Emergency coronary angiography was

performed (left). As thrombus and severe stenosis
were seen in segment 6 and 13 (arrows), we
performed intervention using coronary stenting to
those sites (right).

have been difficult to diagnose ST-elevation acute
coronary syndrome with high-risk by only seeing
the last ECG. After admission without prehospital
continuous 12-lead ECG, this patient will be
stratified into no ST change with low-risk and
without emergency coronary angiography. These
observations will show the new concept for the risk
stratification for ACS, because standard stratification
is performed using ECG changes in emergency
department or after admission.

Thus, the continuous 12-lead ECG transmission
using the mobile telemedicine is useful for the
management of acute coronary syndrome in the
emergency system.

AHA/ACC guidelines recommend routine use of 12-
lead ECG and advance notification for patients with
acute coronary syndrome ¥

4, Conclusion

This may be the first report of live-ECGs showing
varying ST changes transmitted from a moving
ambulance. Mobile doctor car and helicopter will
surely play a significant role as virtual-doctor mobile
in future.

5. Sources of Funding

This study was supported by a Research Grant
for the Cardiovascular diseases (19C-4) from the
Ministry of Health, Labour and Welfare.
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Objectives: To evaluate the effectiveness of 1-h practical chest compression-only cardiopulmonary resus-
citation (CPR) training with or without a preparatory self-learning video.
Methods: Participants were randomly assigned to either a control group or a video group who received a
self-learning video before attending the 1-h chest compression-only CPR training program. The primary
outcome measure was the total number of chest compressions during a 2-min test period.
Results: 214 participants were enrolled, 183 of whom completed this study. In a simulation test just
before practical training began, 88 (92.6%) of the video group attempted chest compressions, while only
58 (64.4%) of the control group (p<0.001) did so. The total number of chest compressions was signifi-
cantly greater in the video group than in the control group (100.5 + 61.5 versus 74.4 + 55.5, p=0.012). The
proportion of those who attempted to use an automated external defibrillator (AED) was significantly
greater in the video group (74.7% versus 28.7%, p <0.001). After the 1-h practical training, the number of
total chest compressions markedly increased regardless of the type of CPR training program and inter-
group differences had almost disappeared {161.0 4 31.8 in the video group and 159.0:£35.7 in the control
group, p=0.628).
Conclusions: 1-h chest compression-only CPR training makes it possible for the general public to per-
form satisfactory chest compressions. Although a self-learning video encouraged people to perform
CPR, their performance levels were not sufficient, confirming that practical training as well is essential.
(UMINO00001046).

© 2009 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

general public, the proportion of bystander CPR remains at approx-
imately 20-30%.2-68 Difficulties in learning and performing this

Sudden cardiac arrest is one of the leading causes of death
both in Japan and other industrialized countries.!* Over the years,
though the survival rate for out-of-hospital cardiac arrest (OHCA)
has been increasing, it is still low.*-6

1t is widely accepted that successful resuscitation after OHCA
depends on the prompt initiation of cardiopulmonary resuscita-
tion (CPR) and defibrillation.}67 Despite the proven effectiveness
of bystander CPR and the extensive efforts mounted to train the

% A Spanish translated version of the abstract of this article appears as Appendix
in the final online version at doi:10.1016/j.resuscitation.2009.06.019.
* Corresponding author at: Kyoto University Health Service, Yoshida-Honmachi,
Sakyo-ku, Kyoto 606-8501, Japan.
E-mail address: iwamit@e-mail.jp (T. Iwami).

0300-9572/$ - see front matter © 2009 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.resuscitation.2009.06.019

complex psychomotor task, the fear of causing harm, and an aver-
sion to mouth-to-mouth resuscitation are among the reasons given
for this low rate of bystander CPR2-12 The lengthy instruction
period required for the standard training program as well as the
considerable expense of providing manikins and instructors are
also cited as factors that inhibit the wider dissemination of CPR
training.!3-1% '

Several clinical studies have demonstrated the effective-
ness of bystander-initiated chest compression-only CPR.16-2! Qur
population-based observations have also indicated that chest
compression-only resuscitation was similarly effective compared
with conventional CPR for most OHCA cases.?> Chest compression-
only CPR is so simple that it could make general public perform
effective chest compressions, even when the training program is
short.10:22
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Recently, various types of CPR training programs have been
developed and reported to be effective.?3 In terms of skill reten-
tion, it was shown that video-based self-instruction programs with
a manikin were no less effective than instructor-based training.24
Video learning has the advantage of allowing people to learn any-
time, anywhere, and at any pace.?5 This study aimed to evaluate the
effectiveness of 1-h practical chest compression-only CPR training
with or without a preparatory self-learning video.

2. Methods
2.1. Study design

This study was designed as an open prospective individual ran-
domized controlled trial. The study started in August 2006 and
ended in December 2006.

2.2. Participant recruitment and randomization

People between 18 and 70 years of age were recruited in
Suita City, Osaka, via local billboards and advertisements as well
as by word of mouth from the current participants. Health care
professionals, medical/co-medical students and those whom the
program director considered unsuitable for resuscitation training
were excluded.

Participants were randomly assigned to either the video group
or the control group with stratification by sex and age (age<40
or >40 years) using permuted blocks. The allocation results were
concealed from all instructors until the day of training.

2.3. Interventions

The 1-h chest compression-only CPR training consisting of
chest compressions and an AED operation (Table 1) was carried
out using the on-site digital video disk instructional material
originally produced for this study, along with Laerdal Resusci
Anne CPR manikins®, and an AED trainer (Laerdal Medical, Sta-

Table 1
Outline of chest compression-only resuscitation training program and 7-min self-
learning video.

vanger, Norway). The video group members were provided with
a 7-min self-learning video one week before attending the CPR
training program and were recommended to learn the CPR pro-
cedures in advance. The self-learning video was produced by
the japanese Population-based Utstein-style Study with Basic
and Advanced Life Support Education (J-PULSE) group in 2006,
and was comprised of three parts: introduction (1min), chest
compression-only CPR for adults (2min and 30s), and use of
an AED (3min and 30s) (Table 1). The control group members
attended the CPR training program without access to that 7-
min self-learning video. A total of twenty physicians, nurses and
emergency medical technicians, all of whom were instructors of
the Immediate Cardiac Life Support (ICLS) course certified by the
Japanese Association for Acute Medicine (JAAM)26 and specifically
trained for this study to keep the quality of this training program,
instructed the attendees with the instructor/participant ratio of
1:4.

2.4. Data collection and outcomes

Using a case-based scenario, resuscitation skills were evaluated
before and immediately after the training period. In this test, a
participant was called individually into the testing room and told;
“Imagine you are at a department store. Suddenly a man collapses
in front of you. You are the only person around. Do whatever you
cando to help this man.” After presentation of the scenario, we eval-
uated their CPR skills including initial assessment, call for 119 (the
emergency call number in Japan), call for an AED, and chest com-
pressions for 2 min using the Laerdal Resusci Anne PC skill reporting
manikin system®. After the 2-min CPR evaluation, AED was brought
to the manikin by the instructor and participants were encouraged
to use it.

The primary outcome measure was the total number of chest
compressions during the 2-min test period. The secondary out-
come measures included calls for 119 and AED, a chest compression
attempt, number of appropriate chest compressions, time to the
first chest compression, time without chest compressions, AED
operation attempt, correct positioning of defibrillator pads, clear-
ing the area and assuring safety of the victim, and time to the
first defibrillation. An appropriate chest compression was defined
as one with a depth of 3.5-5.5cm, using the correct hand posi-
tion, and completely recoiling according to the Japanese CPR
guideline.’

2.5. Statistical methods

The sample size was calculated based on the total number of
chest compressions performed during 1-min CPR by a medical
student,'® assuming it to be 50 times in the video group and 40
times in the control group. Under the conditions of an alpha error
of 5% and a power of 80%, 64 subjects per group were needed. Pro-
jecting an almost 10% dropout, the appropriate sample size was
estimated to be 150 subjects in total.

Analyses were performed on an intention-to-treat basis, but
participants who were absent from the post-training evaluation
were not included in the analyses. The data were compared across
groups using chi-square test or Fisher's exact test for categor-
ical variables and Student's t-test for continuous variables. An
analysis of covariance was conducted to adjust for allocated fac-
tors, sex and age for primary outcome. Resuscitation skills before
and after the training were compared using McNemar's test for
categorical variables and paired t-test for continuous variables.
Analyses were performed using SPSS Ver.12 (SPSS, Inc,, Chicago, IL).
A two-tailed value of p<0.05 was considered statistically signifi-
cant.
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2.6. 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 institutional
review board of the National Cardiovascular Center, Japan.

3. Results
3.1. Flow and baseline characteristics of participants

All of 214 participants who applied for this trial between August
2006 and December 2006 were randomized and randomly assigned
to either the video group ( 108) or control group ( 106). Among them,
96 (88.9%) in the video group and 87 (81.1%) in the control group
who completed the study protocol were evaluated for their CPR
and AED operation skills before and immediately after the training
(Fig. 1). Data of one participant in the video group were acciden-
tally lost due to mechanical error, and she was excluded from the
analyses.

Baseline characteristics of the participants are shown in Table 2.
The mean age was 59 years in both groups, and no significant dif-
ferences in sex ratio, previous CPR training, experience of actual
CPR, or family history of sudden cardiac death were found between
the groups. In the video group, 80 out of 96 (83.3%) prepared for
their training using the self-learning video. There were no signifi-
cant differences in demographic features between 183 participants
who completed the protocol and 27 who failed to attend the train-
ing.

3.2. Resuscitation skills before training

Table 3 shows the participants’ performances of CPR and an AED
operation before their training. The proportion of those who called

Table 2
Baseline characteristics of participants.

} Assessed for eligibility (n=214) I

l Randomized (n=214) l

Control group (n=106) |
Absent from training
Utgent business (»=17)

Did not undergo evaluation
Poor physical condition (1=2)

| Video group (n=108) |
Abseant from training
Urgent business (n=10)
Did not undergo evaluation
Poor physical condition (n=2)

l Pre-training evaluation (7=96) ] I

Pre-training evaluation (n=87) ]

! Training (#=96) ‘ I
! I
l Post-training evaluation (1n=96) J f Post-training evaluation (#=87) ]

Data missing (r=1)

r Analysis of participants (r=95)

Training (#=87) |

I [ Analysis of participants (n=87) ]

Fig. 1. Participant flow.

119 was significantly higher in the video group than in the con-
trol group (54.2% versus 25.3%, p <0.001). Notably, 40 (41.7%) in the
video group called for AED, while only 3 (3.4%) in the control group
did so (p<0.001).

Eighty-eight (92.6%) attempted chest compressions in the video
group, against 58 (64.4%) in the control group (p<0.001). Among
those who attempted chest compressions, the total number was sig-
nificantly higher in the video than in the control group (100.5 + 61.5
versus 74.4+55.5, p=0.012). Consequently, time without chest
compressions was shorter in the video group (53.1+26.4s ver-
sus 63.6+28.65, p=0.031). However, a difference in the number
of appropriate chest compressions, 25.7 +£40.1 in the video group

Data are means = SD unless otherwise indicated. CPR denotes cardiopulmonary resuscitation.

2 Data are available for those who attended the CPR training (n=96 in the video group).

Table 3
Resuscitation skills before training.

Data are means £ SD and p-values were derived by analysis of covariance adjusting for sex and age for continuous variables. 119 denotes emergency call number in Japan;

AED, automated external defibriilator.

a Data are available for those with chest compression (n =88 in the video group; n =58 in the control group).
b Data are available for those with AED {(n=71 in the video group; n =25 in the control group).
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Table 4
Resuscitation skills after training.

Data are means + SD, and p-values were derived by analysis of covariance adjusting for sex and age for continuous variables. 119 denotes emergency call number in Japan;
AED, automated external defibrillator.

and 19.5 £ 31.4 in the control group, failed to reach statistical sig-
nificance (p=0.270).

The proportion of participants who attempted to use an AED was
74.7% in the video group and 28.7% in the control group (p <0.001).
Among those, pad-positioning and area-clearing were significantly
better in the video group (80.3% versus 64.0%, p<0.001, and 56.3%
versus 36.0%, p<0.001, respectively). Time to the first defibrillation
was significantly shorter in the video group (97.9+20.2s versus
109.2 £ 31.85s, p=0.043).

3.3. Resuscitation skills after training

Table 4 shows the participants’ performances of CPR and an
AED operation after the 1-h practical training. Compared with
the pre-training levels, the number of total chest compressions
significantly increased (p <0.001 in both groups), and attained sim-
ilar levels (161.0+31.8 in the video group and 159.0+35.7 in the
control group, p=0.628). The number of appropriate chest com-
pressions also increased both in the video group (p<0.001) and
control group (p<0.001) and reached 74.7 £ 65.9 and 88.8 + 67.0,
respectively (p=0.196). Time to chest compression (25.8s versus
24.9s, p=0.567) and time without it (26.2 s versus 27.2s, p=0.509)
became also similar in the both groups.

4. Discussion

This study showed that members of the general public who par-
ticipated in a 1-h chest compression-only CPR training program
could acquire adequate CPR skills irrespective of any preparation
using video materials. After a 1-h CPR training, almost all partici-
pants called 119 and an AED and started CPR. They performed about
160 chest compressions during a 2-min test period, about half of
which were appropriate. These performance levels were compara-
ble with those acquired in a lengthier training program,10:22

The potential benefit of a 7-min self-learning video was also
demonstrated in this study. Before their training, more than 90%
of participants in the video group attempted to do chest compres-
sions and more than 70% attempted to use an AED, which were far
superior to those in the control group. Swor et al. reported that poor
knowledge of CPR was one of the reasons why so many people did
not attempt it.?8 It is remarkable that an only 7-min self-learning
video substantially encouraged people to perform CPR or use an
AED. Since bystander CPR attempts could shorten time to CPR and
access-time to the EMS compared with no bystander CPR,2? simple
video watching would contribute to better outcomes after OHCA.
Self-learning video might also be one of the options for people who
cannot afford to attend a practical CPR training program.

Even though the self-learning video would encourage people to
perform CPR, practical CPR training with manikins is still necessary
to acquire adequate CPR skills.3¢ The number of total and appro-
priate chest compressions before the 1-h practical training periods
was insufficient even after preparation using the video. Chest com-
pressions were not successfully performed in either group during
almost half of the 2-min CPR period, and the time from the sce-
nario presentation to chest compressions in the video group was
no shorter than that in the control group. Wiebe de and Handley
also demonstrated that a web-based self-learning program for BLS
and AED use helped the general public to correctly follow most
of the required steps of BLS and AED operation, though the qual-
ity of their chest compressions was inadequate3! Those findings
highlight both the benefits and limitations of self-learning video
materials divorced from practice, thus reinforcing the importance
of practical CPR training.

The length of conventional CPR training programs is one of the
major factors inhibiting its wider dissemination.’®-15 Some studies
showed that short training course using a self-instructional video
and personal manikin,3233 or a voice advisory manikin3* was at
least as effective as the traditional 3 or 4 h training course in terms
of CPR skills performance. Here again, we emphasize the fact that
the general public were enabled to perform good CPR only after
a 1-h CPR training session if limiting chest compression-only CPR.
Promotion of this simplified and shorter chest compression-only
CPR training program could greatly extend the availability of CPR
training, increase bystander CPR, and finally contribute to better
OHCA outcomes. Moreover, it would be more cost-effective than
standard CPR training programs that usually take 3 or 4 h.

This study has some inherent limitations. One is the lack of data
on longer term retention, As Heidenreich et al. have reported, sim-
plified chest compression-only CPR training programs may serve
as valuable tools for the further review and reinforcement of CPR
skills.'® We are planning in a future study to evaluate the trainees’
CPRskills for alonger period. Another study limitation is that resus-
citation skills were evaluated using only a case-based scenario test,
with the result that resuscitation performances fell short of thor-
oughly reflecting clinical reality. To ensure the effectiveness of this
simple chest compression-only CPR training in the real world, we
have started research to determine whether or not the proportion
of bystander CPR increased and survival improved after OHCA.

5. Conclusions

One-hour chest compression-only CPR training makes it pos-
sible for the general public to adequately perform CPR. More than
90% people were willing to try CPR by merely watching video. A self-
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learning video is one of the options available to those who cannot
afford to attend a lengthy training program. However, we strongly
recommend the value of enrolling even in a short practical training
course to acquire adequate CPR skills.
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