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Introduction

Out of hospital cardiac arrest (OHCA) is one of the most 
highlighted areas when discussing cardiopulmonary resuscitation 
(CPR). According to the American Heart Association (AHA), the 
survival rate of OHCA was 10-12% (1). A strong chain of survival 
has been shown to improve the chances of survival and recovery 
for cardiac arrest victims. Modifiable factors associated with 
increased OHCA survival includes early bystander CPR, Emergency 
medical service (EMS) response times, and application of an 

automated external defibrillator in communities (2). These factors 

represent opportunities for improvements in saving lives.

In the event of OHCA, prompt attendance by medical personnel 

trained in basic life support (BLS) or Advance Cardiac Life Support 

(ACLS) would be an ideal situation. However, in Malaysia, the 

average time taken for the ambulance to arrive at the scene is 19 

minutes (3). Thus, to improve survival in OHCA, early bystander 

CPR is imperative (4). Regrettably, the rate of bystander CPR in 

developing nations is still relatively low at 10% and the quality 
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Abstract
Aim: Technology has enabled the utilization of dispatcher-assisted cardiopulmonary resuscitation (DA-CPR) through mobile video call for 
layman bystanders as opposed to the conventional audio call. This study aimed to examine the effects of medical guidance through a video 
call on cardiopulmonary resuscitation (CPR) quality during the management of cardiac arrest.

Materials and Methods: A quasi-experimental study was conducted on 102 participants. These participants were divided into two groups: 
laymen who received CPR instructions through dispatcher-assisted video call (n=51) and healthcare personnel (n=51) who did not receive any 
assistance. The compression rate and depth, compression fraction, chest recoil, and hand positioning were compared between the groups.

Results: Laymen who received video call DA-CPR performed better than the healthcare personnel in adhering to the recommended 
compression rate (109.7 min-1 vs 126.7 min-1, p<0.05) and allowing chest recoil (94.8% vs 84.4%, p<0.05) but performed poorer in terms of 
compression depth (58.8% vs 98%, p<0.05) and chest compression fraction (49.2% vs 60.8%, p< 0.05). Hand positioning in the layman group 
was less accurate in comparison with that in the healthcare personnel group (90.2% vs 96.1%), but the result was not statistically significant 
(p=0.24). 

Conclusion: In this study, video call DA-CPR allows laymen to deliver CPR with better compression rate, chest recoil, and hand placement than 
did healthcare personnel. However, inadequate compression depth and low chest compression fraction in the video call DA-CPR group show 
that more study is needed to deliver effective instructions during the video call to improve these areas.
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of CPR is in doubt (5). Dispatcher-assisted CPR (DA-CPR) is an 
advocated solution. Dispatcher protocols designed to improve 
rapid recognition of arrest and coach CPR may increase survival by 
reducing preventable time delays to start of chest compressions 
and improving the quality of bystander CPR (6). Traditional 
communication via verbal instructions over the phone has a few 
limitations such as time delay due to the rescuer’s conversation 
with the dispatcher and the inability for the dispatcher to receive 
real-time visual feedback of the rescuer during CPR (7).

DA-CPR in Malaysia is still in infancy. Lack of resources and 
financial constraints may affect their progress. With the 
advancement of mobile technology and widespread internet 
connectivity, video calls via smartphones have been highly 
plausible (8). Interactive audio-visual communication is 
doable. In addition to removing visual barriers that existed in 
the conventional audio calls, video communication offers real-
time audio-visual feedback for both interactive parties, thus 
improving effective communication. One previous study that 
examined the differences in the quality of dispatcher-assisted 
chest compression between video coaching and audio coaching 
showed that the video coaching group achieved better results in 
terms of the compression rate, the accuracy of the compression 
site, and the minimization of the hands-off time (9). Additional 
benefits of video call DA-CPR include an enhancement in lay 
rescuer’s confidence level, a positive effect on dispatcher’s 
attitude, an improvement of chest compression rate and better 
airway manoeuvres (10-13).

Based on the current situation in Malaysia, the present study 
aimed to observe the efficacy of direct medical guidance through 
a video call during the management of OHCA. We hypothesized 
that the quality of CPR performed by laymen bystanders who 
received CPR instructions via video call communication is better 
than the quality of CPR performed by health care personnel 
(HCP) bystanders.

Materials and Methods

Study Design and Setting

This quasi-experimental study was conducted in the Emergency 
Department (ED) of the University Malaya Medical Centre over 
a span of 6 months duration. This study was approved by the 
Medical Research Ethics Committee of University Malaya  (no: 
no: 2018829-6632, date: 01.02.2019).

Population and Sample Size

There were two groups involved in this non-randomized pre 
and post interventional study, i.e., laymen bystanders and HCP 
bystanders group. Those laypeople who accompanied their 

parent, spouse, relative or friend at the non-critical zone of ED 
and who had no CPR training before (laymen bystanders) and 
HCP bystanders in ED (nurses, medical assistants, and doctors) 
with a valid BLS certificate were included in the study. The 
participant who had any physical disability or audio-visual 
impairment was excluded from the study. The whole idea of this 
study was to evaluate the CPR performance of laymen bystanders 
after receiving step-by-step guidance via video call from trained 
dispatcher. Those certified advanced cardiovascular life support 
(ACLS) instructor among the emergency residents were appointed 
as the dispatcher. To prove our hypotheses, the estimated sample 
size was calculated based on α precision of 0.05, a two-sided test, 
and an assumption of moderate effect. Our power calculation 
was performed in G-Power 3.1.3 software. Hundred and two 
participants (n=51 in each group) were required to make this 
study 80% power with a 5% significance level.

Materials and Procedures

During the early stages of the study, we explained the study 
objective, design, and procedure to those interested laypersons. 
Written informed consent was obtained once they clearly 
understood and agreed to take part in the study.

We positioned the simulation CPR mannequin (Resuci Anne 
QCPR, Laerdal, Stavanger, Norway) and laymen bystanders, in the 
middle of the room. Samsung Note Fan Edition mobile phone 
was fixed to a tripod and positioned beside the mannequin. To 
measure the quality of CPR, QCPR Instructor Apps (version 1.11.21) 
was connected to the mannequin via Bluetooth connectivity. The 
dispatcher was provided with an iPhone 8 and was stationed in 
a separate building.

During the second phase of the study, video calls between the 
dispatcher and the layman bystanders were made using the 
WhatsApp Messenger application (version 2.19.81) via the 3G 
network. Once they got connected, the dispatcher directed the 
laymen bystanders to perform CPR steps for 2 minutes according 
to the modified call card instruction module adapted from 
the national Malaysian Emergency Medical Dispatch protocol 
(AMPDS® v13.0, MAL-std). Similarly, HCP bystanders were asked 
to perform CPR on the same training mannequin as per the BLS 
algorithm but without any guidance or feedback.

Data Collection and Outcome

The quality of CPR performed by both groups was measured 
based on the criterion recommended by the 2015 AHA guidelines 
(14).

The measured variables included:

1. Chest compression rate.

2. Compression depth.
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3. Adequacy of chest recoil.

4. Correct hand placement in the mid sternum area.

5. Chest compression fraction (CCF)

We transferred all the collected data from the QCPR Instructor 
Apps into the collecting sheet then into the Google Sheet 
that was accessible via the investigator’s Google Drive only. 
A study participant reference number was used to recognize 
the participants. All information and data collected either 
electronically or in the form of hard copy were destroyed after 
the storage duration unless required otherwise by the ethics 
committee, regulatory bodies, or institutional bodies.

Statistical Analysis

Participants who did not meet the inclusion criteria were 
excluded from statistical analyses. Statistical analysis was 
performed using Statistical Package for the Social Science (SPSS) 
version 21.0 (IBM enterprise). Numerical data were reported as 
mean (SD). Categorical data were reported as a percentage (%). 
According to the AHA Guideline 2015, the appropriate chest 
compression per minute, compression depth (cm) and chest 
compression fraction are 100-120, 5.0-6.0, and more than 60%, 
respectively.

Chi-square test was applied to determine the relationship between 
laymen bystanders and HCP bystanders chest compression 
rate and depth. The p<0.05 indicates that these variables are 
not independent of each other and that there is a statistically 
significant relationship between the categorical variables.

Two-tailed unpaired t-test was conducted within each group 
to determine the mean difference in the quality of CPR 
measurements and its significance. In the initial phase, The 
Kolmogorov-Smirnov normality test was applied to determine the 
distribution of data. i.e., normal, or abnormal data distribution. 
p-value of <0.05 means, the difference between the two samples 

is significant enough to suggest that the data do not follow a 
normal distribution. For analysis of normal distribution unpaired 
data, an independent t-test was applied. Before interpreting the 
data, Levene’s test was conducted to look for homogeneity in 
the t-test. The differences are declared statistically significant if 
p<0.05.

Results

Demographic Characteristics

A total of 102 volunteers took part in the study. There were 51 
participants in each group (Table 1).

The mean age (SD) of laymen bystanders and HCP bystanders were 
29.4 (6.6) and 28.1 (4.0) years old, respectively. The predominant 
gender was female participants. All HCP bystanders were either 
diploma or degree holder. In comparison, only 75% of laymen 
bystanders had higher education background.

High-Quality CPR Performance

Over the two minutes, CPR process, the mean compression rate 
(SD) among the laymen bystanders that were guided by video 
call and among the HCP bystanders were 109.7 (19.1) min-1 and 
126.7 (16.5) min-1, respectively (Table 2). Astonishingly, more 
than half of laymen bystanders (51.0%) achieved a proper 
chest compression rate compared to HCP bystanders (37.4%). 
Statistically, there was no significant relationship exists between 
laymen bystanders CPR that were assisted with video call and 
HCP bystanders in performing appropriate chest compression 
rate, X2 (1, n=102)=1.95, p=0.16.

Most of HCP bystanders executed an adequate depth of chest 
compression compared to the laymen bystanders (98.0% vs 
58.8%, p<0.05). Statistically, there was a significant relationship 
exists between laymen bystanders who performed CPR under 
video call guidance and HCP bystanders in performing adequate 
depth of chest compression, X2 (1, n=102)=23.18, p<0.05.

Table 1. Baseline characteristics of participants from the two study groups

Laymen bystanders HCP bystanders

Gender

Male, n (%) 25 (49) 20 (39.2)

Female, n (%) 26 (51) 31 (60.8)

Mean age (SD), years 29.4 (6.6) 28.1 (4.0)

Level of education

Secondary, n (%) 13 (25.4) 0

Diploma, n (%) 6 (11.8) 28 (54.9)

Degree, n (%) 26 (51.0) 23 (45.1)

Postgraduate, n (%) 6 (11.8) 0

HCP: Health care personnel, SD: Standard deviation, n: Number
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In terms of correct hand placement during chest compression, 
both groups (laymen bystanders and HCP bystanders) compressed 
the chest appropriately at the centre of the chest (90.2% vs 96.1%), 
X2 (1, n=102)=1.38, p=0.24.

Regarding allowing complete recoil during chest compression, 
the video call assisted layman bystanders performance was 
better than HCP bystanders [94.8% vs 84.4%, X2 (1, n=102)=7.14, 
p<0.05)].

Independent t-test analysis of chest compression rate 
demonstrated a significant mean difference in chest compression 
rate between video call guided laymen bystanders CPR and 
HCP bystanders, t (100)=4.80, p<0.05 (Table 3). There was also 
a significant mean difference of chest compression fraction 
between video call guided laymen bystanders CPR and HCP 
bystanders, t (100)=7.43, p<0.05.

Discussion

This study demonstrated that in general, the HCP bystanders’ 
compression rate was faster than the recommended compression 

rate (100-120 min-1). This may be because most of the healthcare 
worker had not gone for any BLS or ACLS refreshment course 
for 1 year. This may lead to a decline in memory retention and 
skill set. Interestingly, about 50% of laymen bystanders with 
video call assistance performed an appropriate compression 
rate. Our finding was similar to other studies conducted by Yang 
et al. (15) and Lee et al. (9). Yang et al. (15) did a comparison 
study between interactive video call against audio call on the 
quality of dispatcher-assisted compression-only CPR. The study 
reported that 46.5% of the lay rescuers with video call guidance 
had performed chest compression at an appropriate rate. Lee et 
al. (9) examined the effect of cellular video phone demonstration 
on the quality of hands-only CPR compared to audio call. The 
study showed that 59% of the test subjects performed the chest 
compression according to the recommended compression rate. 
However, the mean compression rate in Yang et al. (15) and Lee 
et al. (9) studies were 95.5 min-1 and 99.5 min-1, respectively. The 
fact that the video call in their studies was pre-recorded and 
could not provide live feedback on the quality of compression 
rate to the rescuer while the CPR was ongoing may be the main 

Table 2. The quality of CPR between laymen bystanders with video call DA-CPR guidance and healthcare personnel bystanders

Quality of CPR Laymen bystanders HCP bystanders

Mean compression, rate/min (SD) 109.7 (19.1) 126.7 (16.5)

Allow complete chest recoil, (%) 94.8 84.4

Mean chest compression fraction, (%) 49.2 60.8

Correct hand placement, (%) 90.2 96.1

DA-CPR: dispatcher-assisted CPR, CPR: Cardiopulmonary resuscitation, HCP: Health care personnel, SD: Standard deviation

Table 3. Comparison of two independent samples (chest compression rate and chest compression fraction between laymen bystanders 
with video call DA-CPR guidance and healthcare personnel bystanders

Levene’s test 
for equality of 
variances

t-test for equality of means

95% confidence 
interval of the 
difference

F Sig. t df Sig.
(2-tailed)

Mean 
difference

SE 
difference

Lower Upper

Chest 
compression 
rate per 
minute

Equal variances 
assumed 0.018 0.893 4.802 100 0.000 16.980 3.536 9.965 23.996

Equal variances 
not assumed 4.802 97.834 0.000 16.980 3.536 9.963 23.998

Chest 
compression 
fraction (%)

Equal variances 
assumed 0.392 0.533 7.428 100 0.000 11.588 1.560 8.493 14.683

Equal variances 
not assumed 7.428 99.983 0.000 11.588 1.560 8.493 14.683

DA-CPR: dispatcher-assisted cardiopulmonary resuscitation, Sig: Significance, SE: Standard error
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reason why few of the laymen bystanders did not perform well 
as expected. In contrast, the mean chest compression rate in our 
study was 110 min-1. Most probably, the higher CPR rate in our 
study was attributed to the live feedback by the dispatchers. The 
dispatcher had instructed the lay rescuer to compress faster in 
synchrony with his counting whenever the dispatcher realized 
the rescuer was compressing too slow.

Our study demonstrated more subjects in the HCP bystanders 
group achieved appropriate compression depth (92.7%) compared 
to the video call assisted laymen bystanders group (57.5%). 
Bolle et al. (16) examined CPR quality between a video call and 
audio call among laymen bystander. The study revealed that the 
average chest compression depth performed by the participants 
in the video group was 3.7 cm with only 35% of the test subjects 
in the video group performed adequate compression depth (16). 
In another study conducted by Yang et al. (15) the researchers 
discovered that the video group subjects had a mean chest 
compression depth of 3.6 cm with only 20% of them achieved an 
adequate compression depth. Offering feedback on compression 
depth to the rescuer is extremely difficult as there is no way for 
the dispatcher to objectively evaluate the compression depth. 
Hence, the dispatcher is advisable to accentuate on “push hard” 
on every CPR cycle, and it does not matter whether the chest 
compression depth is adequate or not to ensure adequate 
compression depth is provided.

In addition to proper compression rate and compression 
depth, rescuers must also minimise interruption during chest 
compression to achieve high-quality CPR. The AHA guidelines 
2015 recommends chest compression fraction (defined as 
the percentage of total resuscitation time that compressions 
are performed) of more than 60% as a measure of minimal 
interruption during chest compression (14). This study 
demonstrated that the mean chest compression fraction of video 
call assisted laymen bystanders did not accomplish the suggested 
parameter (49.2%) and mean chest compression fraction of HCP 
bystanders was acceptable though marginal result (60.8%). From 
our observation, layman rescuers took much longer time to open 
the airway and to ensure adequate rescue breaths were provided 
during the video call.

Regarding the correct hand placement during chest compression, 
the performance of laymen bystanders group was comparable to 
the HCP bystanders group (90.2% vs 96.1%). Similar findings were 
noted from Yang et al. (15) and Lee et al. (9) studies whereby the 
percentage of correct hand placement in their video call group 
were 84% and 71.8%, respectively. These results may be attributed 
to the fact that video call allows real-time visual feedback to the 
dispatcher and thus, can troubleshoot incorrect hand placement 
immediately.

We have no issue in claiming that video call assisted CPR expedites 
the initiation of life-saving intervention but we are still unsure 
the overall quality of CPR performed by naïve laymen bystanders 
that is guided by video call. However, we are very positive that 
video call assisted CPR may enhance the quality of CPR among 
CPR trained laypersons.

Study Limitations

There are a few limitations in this study. Firstly, this study was 
performed in a simulated cardiac arrest situation where other 
factors that may affect CPR performance such as prolonged 
CPR while waiting for EMS arrival, anxiety and stress are absent. 
Secondly, the mobile phone used in our study was placed in a 
fixed position with a tripod to maximise the audio-visual quality. 
In real life situation where there is only one rescuer who would 
make the phone call and perform CPR, it may be challenging 
to find a proper spot to place the mobile phone whilst 
simultaneously doing CPR and maintaining optimal audiovisual 
communication. Finally, the dispatcher used a modified dispatch 
protocol designed for audio DA-CPR. The development of a 
validated video call dispatch protocol in the future may elucidate 
the benefit of video call DA-CPR.

Conclusion

The majority of OHCA occurs in a public setting. Bystander CPR 
offers many survival advantages. Immediate CPR can double or 
triple chances of survival after sudden cardiac arrest. The chance 
of survival is higher if laymen bystanders provide high-quality 
CPR before the arrival of the EMS team. Here in our study we 
concluded that video call assisted CPR may enhance the quality of 
CPR provided it can evaluate the laymen bystanders performance 
and at the same time it can provide prompt feedback related to 
CPR interventions.
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