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ABSTRACT

Background Cardiopulmonary Resuscitation (CPR) is a life-saving technique that can reduce the mortality in patients with cardiopulmonary
failure by upto 3 times. Its effectiveness relies on the correct knowledge, technique and most importantly skill of the performer which has been
found to be inadequate even among healthcare professionals. This may be improved by designing better training methods that aim at enhancing the
skills of the performer. Objective This study aims to compare the hands-on training method utilising mannequin (Mannequin Group) versus
training without use of mannequin (non-mannequin group or control group) in the Basic Life Support (BLS) training. We evaluated the effect and
utility of using mannequins to follow along with BLS training. Method This prospective experimental study was done on final year medical
students and interns. Participants were randomly assigned to either mannequin group or non-mannequin (control group). Both groups were given 3
hours long BLS training but all participants of mannequin group were given a mannequin for follow along practice during the training while the
other group was kept as control. Both groups were analysed for knowledge via MCQ based test and skills were assessed on 3-point Likert scale
immediately after the training. Results A total of 179 participants enrolled for the study (randomly assigned 90 in mannequin group and 89 in non-
mannequin group). Post-training knowledge scores were 17.20 + 11.17 for the mannequin group versus 16.53 + 2.28 for the control group (p>
0.05). Post-training skill scores were significantly higher for mannequin group in 28 of the 30 skills tested when compared to control group
(p<0.05). Conclusion Use of mannequins to follow along with BLS training is an effective tool that significantly improves the skills of participants
but has no effect on the knowledge levels of participants. Hence, mannequins hands-on training should be made mandatory in every BLS training as
it significantly improves the skill level of healthcare professionals which may result in the reduction of patient mortality.
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INTRODUCTION

Sudden Cardiac Death (SCD) means unexpected death from a cardiac
arrest in which heart abruptly stops beating. This is often accompanied
by loss of consciousness & cessation of breathing. SCD accounts for
more than 17 million deaths every year which denotes around 25% of
all global mortality [1-3].

Cardiopulmonary Resuscitation (CPR) is an emergent lifesaving
technique of manual thoracic compressions (which provides perfusion
to vital organs) and rescuing breaths by artificial ventilation. Early and
effective CPR delivered by a skilled person is a key in improving the
patient's survival [3,4]. It is done in unresponsive patient whose
spontaneous cardiopulmonary function has acutely reduced to a level
which is not adequate to support a normal life. Existing literature
shows that immediate bystander CPR before the arrival Emergency
Medical Services (EMS) can reduce the mortality by up-to three times
[5]. But, the quality of CPR is of vital importance and it depends on the
correct knowledge and skill level of the person delivering CPR. This
level has been found to be universally inadequate even among
healthcare professionals and also in those who have performed CPR in
past[5-7].

It demands a good level of cognitive, psychological and motor skills of
the performer to deliver CPR effectively. Various studies have shown a
great variability in CPR training methods and devices used in training.
But, the trends among existing literature shows that although BLS
training improves the skills, but the retention is unsatisfactory (even on
testing immediately after completion of training), resulting in less than
the ideal performance [6-11]. Hence, it is very important to develop
learning strategies that ensure adequate level of skills among
healthcare professionals to effectively provide CPR to the patient.

This study compares traditional instructor-based training methods
versus Mannequin based training methods for BLS training (includes
CPR, use of Automated External Defibrillators [AED] and choking
maneuvers) to find any statistically significant difference between the
two study groups in the acquisition of BLS skills and knowledge
required to deliver an effective CPR.

METHODS
|

Study Design

The study was designed using PICO model where our Population(P):
Final year undergraduate medical students & medical interns who had
not taken any BLS training before. Intervention (I): a training method
utilizing mannequins to follow along. Comparison(C): Standard
Instructor led Classroom style approach. Outcomes(O): BLS
knowledge, quality & skill performance.

For this prospective experimental study, the participants were
randomly divided into two groups. Group A (non-mannequin group or
control group) was given Standard Instructor led training for 3 hours
(Classroom tutorial).

Group B (mannequin group) was also given same Instructor led
training for 3 hours (Classroom tutorial) but every participant was
given a separate mannequin to follow along with the training.

Algorithm

The BLS algorithm followed in this study taken from American Heart
Association (AHA). Performance Evaluation Test format to assess the
skills of the participants was jointly created by the Department of
Paediatrics and Department of Anaesthesiology of Rajkiya Medical
College, Jalaun.

Data Collection

The knowledge of both groups was tested before and immediately after
training using pre-intervention and post-intervention tests both of
which were in Multiple Choice Questions (MCQ) based format. These
questions were designed jointly by Departments of Paediatrics and
Anaesthesiology at Rajkiya Medical College, Jalaun.

The practical skills were also tested immediately after the training by
an independent team of physicians who assessed the participants on 3-
point Likert scale in the following pattern.

0=Not performed atall

1=Incompletely/ Improperly performed

2= Performed completely and properly

Statistical Analysis
Both Quantitative and categorical data were assessed. The paired t-test
and independent t-tests were used for numerical scores and chi-
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squared test was used for categorical data. Z-test was used to compare
proportions. Statistical significance was considered if the p-value was
found to be less than 0.05.

Ethical Considerations

Participation in this training and study was voluntary. Participants
were assured that their identities will be kept confidential and their
performance in this study will not affect their academic scores, work
status or stipends. The investigators did not coerce anyone to complete
the MCQ test and any participant could decline to submit the answers.
Submission of answers was considered to constitute implied consent.
The voluntary nature of appearing for practical test and inclusion of
these scores in this study was made explicit and unambiguous to the
participants.

No written consent was taken as there were no personal identifiers, and
this study was approved & rendered exempt by Institutional Ethics
Committee (IEC) of RMC, Jalaun.

RESULTS

Analysis of knowledge of participants

Baseline levels of knowledge of participants were assessed before the
start of study and both groups showed similar pre-training scores
(10.014£3.16vs9.92+3.69).

After the training, both groups were re-tested and a boost was found in
the knowledge of both groups (mannequin=17.20 + 11.17 versus non-
mannequin=16.53 + 2.28). This increase in knowledge was significant
for both groups when compared with their respective pre-training
scores but post-training scores of the Mannequin group were not found
to significantly differ from the non-mannequin group.

Table 1: Knowledge comparison

Mannequin Group [Non-mannequin p-value
group

Pre-training scores (9.92 + 3.69 10.01 +3.16 0.9297
Post-training scores|17.20 + 11.17 16.53 £2.28 0.5879

<0.00001 <0.00001
Table 2: Skill Comparison-proportion of participants who performed
the skills correctly & completely (score=2).
Comparison of Mannequ| Non- Differe |p Value
Correctly & in Group | Mannequin or |nce
Completely done Control Group
Assess Scene Safety|94.44% |75.28% 19.16% | 0.00034
Assessment of 86.67% |67.42% 19.25%10.00222
Victim
Pulse Check 81.11% |71.91% 9.20% [0.14706
Activation of 75.56% |46.07% 29.49% |< 0.00001
Emergency
Response System
CPR Sequences 87.78% |67.42% 20.36% |0.00108
Position 83.33% |65.17% 18.16% |< 0.00001
Rate 83.33% |61.80% 21.54%0.00124
Depth 75.56% |42.70% 32.86% |< 0.00001
Recoil 77.78% |51.69% 26.09% |0.00026
Interruption 83.33% |58.43% 24.91% |0.00024
Performance of head 88.89% [50.56% 38.33% |<0.00001
tilt & Chin lift
Performance of Jaw |70.00% |30.34% 39.66% | <0.00001
thrust
Suction 74.44% |35.96% 38.48% |< 0.00001
Use of Guedel's 83.33% |43.82% 39.51%| < 0.00001
Airway/Nasopharyn
geal Airway
Mouth to Mouth 90.00% |78.65% 11.35% |0.03662
Mouth to Mask 86.67% |64.04% 22.62% 0.00044
Bag to Mask 86.67% |47.19% 39.48% |<.00001
Adult (Single 95.56% |82.02% 13.53%10.00410
Rescuer)
Adult (2 Rescuer) |95.56% |79.78% 15.78%10.00128
Child (Single 95.56% |80.90% 14.66% |0.00228
Rescuer)
Child (2 Rescuer) |95.56% |80.90% 14.66% |0.00228
Sequence (AED)  192.22% 162.92% 29.30% |<.00001

Identification of 93.33% |55.06% |38.28% | <.00001
shockable/unshockable

rhythm

Calculation of Shock dose |93.33% [60.67% [32.66% | <.00001
Demonstration of delivery |85.56% |44.94% (40.61% (< .00001
of shock

When to resume CPR 83.33% [62.92% [20.41% |0.00208
duration after Shock

CPR duration after shock |77.78% [64.04% [13.73% |0.04338
(2 min)

Demonstration of 82.22% |73.03% |9.19% |0.13888
Heimlich Manoeuvre in

Adults

Demonstration of back 77.78% |43.82% |33.96% |< .00001
blows to chest thrusts

What to do if victim is 95.56% |73.03% |22.52% | <.00001
unresponsive

Comparison of Participants who performed the skill correctly
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Graph 1

The ability of the participants to perform each skill correctly and
completely (given score =2) was assessed in each group. Table 2 shows
the percentage of participants in each group who performed the skill
correctly and completely when tested immediately after the training.

The Mannequin group demonstrated overall better performance in
every CPR skill tested. The most significant differences were seen in
Activation of emergency response system (75.56 % vs 46.07% p
<0.00001), Position of hand placed on hand (83.33% vs 65.17%
p<0.00001), Depth of compressions (75.56% vs 42.70% p<0.00001),
Performance of head tilt & chin lift (88.89% vs 50.56% p<0.00001),
Performance of Jaw thrust (70.00% vs 30.34% p<0.00001), Use of
Suction (74.44% vs 35.96% p< 0.00001), Use of Guedel's
Airway/Nasopharyngeal Airway (83.33% vs 43.82% p<0.00001), Bag
to Mask ventilation (86.67%vs 47.19% p< .00001), Use of correct
sequence of AED (92.22% vs 62.92% p<0.00001), Identification of
shockable/ unshockable rhythm (93.33% vs 55.06% p< 0.00001),
Calculation of Shock dose(93.33% vs 60.67% p<0.00001)
Demonstration of delivery of Shock (85.56% vs 44.94% p<0.00001),
Demonstration of back blows to chest thrusts (77.78% vs 43.82%
p<0.00001), What to do if victim is unresponsive (95.56% vs 73.03%
p<00001).

There were some skills where mannequin group performed better than
the control group but the difference did not reach statistical
significance. It includes Pulse Check (81.11% vs 71.91% p=0.14706
non-significant), Demonstration of Heimlich manoeuvre in adults
(82.22% vs 73.03% p=0.13888 non-significant)

DISCUSSION

The present study compares the levels of knowledge and skills among
participants receiving BLS training with or without mannequin. As
depicted in table 2, if each participant is given a mannequin to follow
along during the training, it can improve the participant's technique
and skills of delivering CPR by a significantly large margin which
reconfirms some previous studies [12]. This may be due to the
feedback received while using the mannequin. The use of mannequin
trains the participant closer to reality. The increased performance of
mannequin group could be explained by the fact that while mannequin
group was actually performing the steps during the training, the non-
mannequin group could only speculate without experiencing what
these steps actually are.

Contrastingly, there was no significant difference found between the

I International Journal of Scientific Research |—| 13 |



Volume - 11 | Issue - 10 | October - 2022

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

knowledge of these two groups after training (table 1). This implies
that theoretical knowledge of participants about BLS is affected only
by the instruction given in classroom tutorial and does not depend on
the use of mannequins by the participants.

Limitations

This study has some limitations. First, the evaluation of participants
could not be done in the setting of actual cardiac arrest in a live patient.
Secondly, this study was conducted at one centre only. Lastly, no
follow up was done to check the retention of BLS skills over the span of
months or years.

Recommendations

Students should be actively involved and certified in CPR training with
mannequins hands-on to ensure retentiveness of correct CPR skills and
knowledge [13-15] Further, they must also be trained for post-
resuscitation care aimed at improving the quality of life of successfully
resuscitated patients and recorded videos of individual participants
performing CPR on mannequins during training should be used in re-
analysis and skill strengthening.

CONCLUSION

BLS is an important lifesaving skill but it's potential to save a life can
be realised only if the performer is well versed with the correct
technique. For this purpose, the performer must be trained to a level
which is close to real life situations. Use of mannequin is an efficient
and effective tool to serve this purpose. This study shows that hands-
on training using mannequins significantly improves the technique of
the trainees. Hence, we conclude that hands-on training on
mannequins must be a part of every BLS training.
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