
188188 © 2019 Indian Journal of Anaesthesia | Published by Wolters Kluwer - Medknow 

Address for correspondence: 
Dr. Manazir Athar, 

Department of Anaesthesiology 
and Critical Care, J.N. Medical 

College, Aligarh Muslim 
University, Aligarh ‑ 202 002, 

Uttar Pradesh, India.  
E‑mail: drmanazirathar@gmail.

com

INTRODUCTION

Approximately, six million sudden cardiac 
deaths  (SCDs) occur annually due to ventricular 
tachyarrhythmia. The survival rate from sudden 
cardiac arrest is less than 1% worldwide and close to 
5% in the United States. In the Indian subcontinent, 
the most common cause of arrest is a cardiovascular 
disease accounting for almost 60–65% cases.[1] The 
most common prearrest rhythm (63%) abnormality at 
the time of SCD is ventricular tachycardia, which if 
managed timely can be reverted back to sinus rhythm.[2] 
Appropriately executed bystander cardiopulmonary 
resuscitation  (CPR) can drastically increase survival 
rates. However, according to available statistical data, 

it was achieved in less than 30% of out of hospital 
arrests.[3] Further, the awareness of cardiopulmonary 
resuscitation in the Indian population is less than 1%.

The training to the primary responders  (laypersons) 
can be given using didactic lectures, video sessions, 
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Background and Aims: Sudden cardiac deaths remain a major health problem worldwide. 
Most of these cases generally involve out of hospital cardiac arrest, making the role of bystander 
resuscitation very crucial. In the developing countries, illiteracy and scarcity of health professionals 
is a great barrier to cardiopulmonary resuscitation (CPR) training. Video‑based CPR training can 
offer an easily accessible modality in these situations. Hence, this study was conducted with an 
aim to assess the efficacy of video‑based training in comparison to the traditional instructor‑based 
CPR training in layman. Methods: This prospective cross‑over observational study included 
109 undergraduate university students attending voluntary resuscitation training and were 
randomly divided into two groups of video‑based demonstration  (VBD) and instructor‑based 
demonstration  (IBD) of compression only life support  (COLS). They were then assessed for 
psychomotor skill development (Laerdal Simpad Plus Q‑CPR) and perception about the quality 
of training methodology as primary and secondary objectives, respectively. Results: Population 
characteristics were similar in both the groups. In the VBD, scene safety was performed by 
95.2% and call for help by 97.6%, and by 76.1% each in the IBD group (P < 0.05). Response 
to compression time  (RCT) was significantly shorter in VBD  (35  ±  9  sec) as compared to 
IBD (54 ± 14 sec) (P < 0.001). However, the proportion of participants performing response check, 
correct site identification, and other parameters were comparable. Conclusion: Video‑based 
COLS training significantly decreased the RCT by 35% compared to traditional instructor‑based 
training. However, other features of high‑quality CPR remain comparable.
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or simulation‑based training. Recently, the use of 
simulator‑based education has seen a surge due to 
its ability to simulate varied clinical scenarios in the 
interactive, reproducible, and safe environment. It 
further helps in learning about mistakes made during 
emergency situations, thus providing recommendations 
for changes in teaching and education. The use of a 
simulation‑based training programme has shown to 
improve the quality of resuscitation efforts in actual 
cardiac arrest events.[4]

Traditional training in CPR requires a course stretched 
over a period of days, trained instructors and involves 
a course fee. Hence, we conducted this study with 
the hypothesis that video‑based training will be 
an effective alternative to traditional CPR training 
for laypersons in India, to overcome the barriers in 
performing CPR.

METHODS

This prospective observational study involved 
undergraduate university students (layperson for CPR) 
attending a resuscitation programme on a voluntary 

basis. For the purpose of recruitment, emails, messages 
and pamphlets were distributed in different departments 
of university 1 week before the scheduled day of the 
programme. Participants not interested in joining study 
or with prior CPR training were excluded [Figure 1].

A total of 109 persons registered initially, out of which 
25 people were excluded from the study. Remaining 84 
participants were randomly divided into two groups of 
video‑based demonstration (VBD) and instructor‑based 
demonstration (IBD) subsequent to informed consent for 
analysis and publication of the findings. In group VBD, 
the participants were shown a compression‑only life 
support video in the local language. In the group IBD, 
a single‑trained instructor demonstrated the steps of 
compression only cardiopulmonary resuscitation with 
a similar contact time of 9 min as of VBD.[5] Following 
this training, the participants in both the groups were 
asked to perform the steps of resuscitation for a given 
scenario of an adult patient who collapsed and fell 
unconscious in the middle of the road.

The primary objective was an assessment of 
psychomotor skill development in layperson in a 

Enrollment Assessed for eligibility (n = 109)

Excluded (n = 25)
• Not meeting inclusion criteria (n = 11)
• Declined to participate (n = 13)
• Other reasons (n = 1)

Randomised (n = 84)

Allocation

Allocated to VIDEO BASED
DEMONSTRATION (n = 42)

Allocated to INSTRUCTOR BASED
DEMONSTRATION (n = 42)

Analysis

Analysed (n = 42) Analysed (n = 42)

IBD group participants were now
shown the Video

VBD group participants now underwent
instructor based demonstration

Questionnaire based survey

Crossover

Figure 1: CONSORT flow diagram showing the enrolment, allocation, and analysis of the participants
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simulated scenario as a part of compression‑only 
cardiopulmonary resuscitation training. The secondary 
objective was the perception of lay responders about 
the quality of training methodology.

The evaluation of skills was based on a structured 
checklist [Table  1] reflecting essential actions for 
resuscitation and successful outcome on Resusci Anne 
Advanced Skill Trainer (Laerdal Medical, Norway). The 
performance was assessed by two trainers watching 
independently. Clinical actions that were performed as 
per the compression only life support (COLS) guidelines 
of Indian Society of Anaesthesiologist were scored as 
“performed” and any deviation from guideline was scored 
as “nonperformed”.[6] Depth, rate, recoil and overall 
performance were assessed by Laerdal Simpad Plus 
System. Response to compression time (RCT) from check 
response to first compression and chest compression 
fraction  (CCF) was also recorded. Following the skill 
assessment, the groups were rotated and were asked to 
complete the survey based on a structured questionnaire 
regarding the realism of scenario, emotional connect 
during training, and the value of simulated scenario in 
helping them to provide resuscitation.

Quantitative data were assessed using t‑test, quantitative 
data with Chi‑square test, and the questionnaire 
regarding their perception of the level of realism of 
the simulated scenarios and the value of simulation 
in helping them to provide COLS was analyzed using 
proportional analysis. The analysis was performed 
using Graph Pad Prism 5.00  (Graph Pad Software, 
San Diego, CA, USA) as appropriate. A P value < 0.05 
was taken as statistically significant.

RESULTS

Population characteristics were similar in both 
the groups [Table  2]. In the VBD, scene safety was 
performed by 40 people  (95.2%) and call for help 
by 41 (97.6%) which was 32 (76.1%) and 32 (76.1%) 
respectively in the IBD group  (P  <  0.05). Response 
check, correct site identification and CCF  (87% in 
VBD and 82% in IBD) were comparable in both the 
groups (P > 0.05). However, the RCT was significantly 
shortened by 35% in VBD (35 ± 9 sec) as compared to 
IBD (54 ± 14 sec) (P < 0.001). The mean depth was 
57  ±  18 and 53  ±  24  mm  (P  >  0.05), mean rate of 
compression was 106 ± 26 and 110 ± 21 (P > 0.05), 
and mean chest recoil was 74% and 71% in VBD and 
IBD, respectively. Overall, CPR score of  >90% was 
performed by 38 participants (90.47%) in VBD group 

and 40 (95.2%) in IBD group (P > 0.05) [Table 1]. As 
per the survey after rotating all the 84 participants to 
both groups, 94% believed that VBD was a realistic 
experience and 96% believed that was interesting 
enough to retain the concentration. A  total of 100% 
believed that VBD engaged them emotionally, while 
100% said IBD was not feasible for large groups. And 
92% were confident that VBD made them confident in 
handling such situations in real life [Table 3].

DISCUSSION

In this study, the authors assessed the video‑  and 
instructor‑based training for COLS and found that 

Table 1: Checklist for the assessment of cardiopulmonary 
resuscitation skill development

Parameters VBD 
(n=42)

IBD 
(n=42)

P

Scene safety performed (n) 40 32 0.02
Unresponsiveness checked (n) 39 36 0.48
Call for help (n) 41 32 0.007
Correct site for compression identified (n) 40 36 0.26
Response to compression time (sec) 35±9 54±14 <0.001
Chest compression fraction (%) 87% 82% 0.43
Mean depth (mm) 57±18 53±24 0.39
Mean rate of compression (per minute) 106±26 110±21 0.44
Mean adequate recoil (%) 74 71 0.75
Overall CPR score >90% (n) 38 40 0.66
n – Number of rescuers, VBD – Video‑based demonstration, IBD – 
Instructor‑based demonstration, P≤0.05 is considered statistically significant 
(Source: original)

Table 2: Participants characteristics
Characteristics VBD 

(n=42)
IBD 

(n=42)
P

Age (years) 41.3±8.7 39.2±10.4 0.32
Sex (M:F) 27:15 20:22 0.19
Level of education

Below Senior Secondary School (n) 0 0 1.00
Above Senior Secondary School (n) 42 42 1.00

Prior CPR training (n) 0 0 1.00
VBD – Video‑based demonstration, IBD – Instructor‑based demonstration, 
n – Number of participants, mean±standard deviation, M:F – Male:female, 
P≤0.05 is considered significant (Source: original)

Table 3: Assessment of quality of cardiopulmonary 
resuscitation training

Perception Participants (n=84)
VBD IBD

Realism of scenario (realistic experience) 79 (94.05%) 5 (5.95%)
Is it interesting enough to retain your 
concentration during the session?

81 (96.42%) 3 (3.57%)

Emotional engagement during training 84 (100%) 0
Feasibility in large groups 84 (100%) 0
Confident in handling a real situation 77 (91.66%) 7 (8.33%)
n – Number of rescuers, VBD – Video‑based demonstration, 
IBD – Instructor‑based demonstration (Source: original)
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video‑based demonstration surpasses in initial steps of 
resuscitation notably RCT while remained comparable 
in terms of high‑quality CPR characteristics.

For lay rescuer resuscitation, early recognition and 
activation of emergency services play a very vital 
role in increasing the chances of survival of victims 
of cardiac arrest outside the hospital.[7,8] Swor et  al. 
established that delays prior to an emergency call may 
be present in as many as half of all out of the hospital 
cardiac arrest  (OHCA) and is associated with poorer 
survival.[9]

In developing countries, where there is a scarcity 
of emergency medical professionals, training and 
preparing the lay persons who are actually the primary 
responders in cases of emergencies can be helpful in 
improving the outcome.[10,11] We trained the participants 
with video‑  and instructor‑based demonstration in 
a simulated scenario and evaluated them on Laerdal 
Simpad plus Q‑CPR feedback simulator. It was observed 
that participants trained with video‑based performed 
better than instructor‑based training for initial steps 
of resuscitation, such as scene safety, call for help, 
and RCT. As early bystander CPR generates a small 
but crucial amount of blood flow to the vital organs 
especially the brain, there is a significant reduction 
in the degree of cerebral damage and consequent 
increase in the time frame for successful resuscitation, 
defibrillation, and advanced cardiac support.[12,13] In 
fact, time from collapse to CPR and defibrillation has 
been termed as the most critical modifiable element 
associated with better neurological outcome and 
recent literature recommends to decrease the time 
to first compression.[14] The authors believe that the 
decreased RCT in video‑based training could be due 
to video’s clear instructions to practice, the images 
and contextualising reality that remove the learning 
obstacle. The available literature shows that the ability 
of students to learn is enhanced by incorporation 
of multimedia, such as pictures, audio, and video 
as it utilises various modalities that stimulates the 
senses and make the audience more receptive to the 
data.[15] Though video‑based training seems to be 
passive, they very well keep the behaviorally inactive 
learner engaged, by stimulating their thinking and 
learning abilities. In fact, well‑presented systematic 
instructions and messages promote very high cognitive 
activity required for learning, understanding, and 
retention by the viewers. Associated sound and 
musical effects further influence the affective 
domain of the learners.[16] Videos further strengthens 

internal consistency, makes comparison of data and 
information easy across the students/audience and 
between different sessions, help them retain the data 
for longer duration and repeatability as and when 
required.[15,17]

Videos made in the local environment and using 
local languages add to the video’s advantages for 
training purposes. It can provide a valued teaching 
tool that allows better visualisation of steps, 
offer media‑rich audio, and visual stimulation 
covering a wider spectrum of the learning styles or 
preferences.[18] Though instructor‑based demonstration 
enhances communication skills, technical aspects, 
and increases student confidence they are associated 
with problems like shortage of faculty, difficulty in 
the visualisation of the demonstration by students, 
nonrepeatability along with time and financial 
constraints.[19]

The quality of cardiopulmonary resuscitation is also 
an important contributor to the successful outcome. 
We in our study observed that compression rate, 
depth, and CCF were similar in both the groups. Visual 
elements help people to quickly absorb information 
more efficiently and effectively due to emotional 
content.[20] They engage the imagination and heighten 
creative thinking by stimulating other areas of the 
brain, which in turn leads to a more profound and 
accurate understanding of the presented material.[21] It 
also has been shown that emotions play an essential 
role in decision‑making, perception, learning, and 
they influence the very mechanisms of rational 
thinking.[22,23] In a study by Mir et al., he reported that 
videotaped demonstrations can be as effective as live 
demonstrations in transmitting clinical knowledge and 
skills to medical students.[24] Initial studies comparing 
video self‑instruction to traditional CPR training have 
all found VSI training to be at least as effective as, if 
not better than, traditional CPR training in terms of 
learning the key psychomotor skills, even when they 
were re‑assessed at 3  months.[25,26] Despite the fact 
that our study has few limitations such as being a 
mannequin‑based study and replication of findings in 
actual scenario cannot be ascertained, nonassessment 
of patient outcome, and no follow‑up to assess 
retention, it is still advantageous as video‑based 
training is found to be less labor consuming and 
cost‑effective.[25‑29] Further, video’s flexibility of use 
have been cited as an important advantage for training 
in developing countries and it can be an effective tool 
for raising awareness.[30]
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The questionnaire‑based survey of our study revealed 
that videos made the participants more confident 
about handling a real situation as they saw that timely 
intervention saved the life and they could emotionally 
connect with the relatives of the patient and could 
feel their happiness when the patient recovers. They 
appreciated the realism of the scenario in contrast to 
the instructor‑based training which is more technical 
and mechanical. Interviews with bystanders have 
provided valuable insight into the emotional milieu 
associated with OHCA events, with many reporting 
that panic, fear of poor performance, and lack of 
training were common deterrents to performing 
bystander CPR.[31] However, it is also clear that 
delayed or failed recognition of cardiac arrest may also 
contribute to a lack of bystander action, with as many 
as 80% of bystanders without first‑aid training failing 
to recognise the signs of cardiac arrest.[32]

The authors opine that the video‑based training for 
compression only resuscitation can be an effective 
tool for creating awareness among people about the 
importance of timely intervention. The authors believe 
that the findings of the study can be extrapolated to 
create effective CPR awareness programmes with the 
use of short CPR videos on national television (prime 
time) every day, or at set intervals or in public places 
like cinema halls, or in stadiums before matches, etc.

CONCLUSION

Video‑based COLS training significantly improved 
the initial recognition and RCT (‑∆35%) compared to 
traditional instructor‑ based training. However, other 
features of high‑quality CPR remain comparable.
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