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Abstract
Introduction

Defibrillation is a potentially crucial component in resuscitating cardiac arrest patients. Appropriately trained healthcare workers in an
emergency department should be able to identify a rhythm requiring defibrillation. This study assesses the knowledge of defibrillation

at a South African academic hospital.
Methods

This mixed-method cross-sectional study was conducted from 20 December 2022 to 20 May 2023. Various levels of nurses and
medical doctors working in the emergency department were given questionnaires to enquire about their knowledge and understanding

of defibrillation.
Results

One hundred and two questionnaires were returned, of which 34 (33.3%) were nurses, and 68 (66.7%) were doctors. There was no
significant difference in defibrillator location awareness between doctors and nurses in the ED (89.7% vs. 88.2%, p= 0.999). Only 46
(46.0%) of the respondents knew the first energy requirement (Joules) to defibrillate a patient correctly, four nurses (11.8%) and 42
doctors (61.8%), respectively (p< 0.001). Having done an ACLS course was associated with knowledge of the first energy
requirement of a shockable rhythm (p= 0.001), the correct pads/paddle placement (P=0.001), indications for defibrillation (p< 0.001),
and the type of defibrillator (p < 0.001). Being a doctor, having done an ACLS course, and having more than five years of experience

were statistically significant in identifying all the rhythms correctly (p= 0.029, 0.002, and 0.038), respectively.

Vii



Conclusion

Medical doctors and nurses working in the ED should be continuously monitored for defibrillation knowledge, and medical

professionals should receive regular and updated training.
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African relevance

As emergency medicine gradually gathers momentum in Africa, defibrillation, a lifesaving procedure for shockable rhythms, should

be available and taught to all emergency care workers.
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Chapter 1: Introduction to Research Report

This Master of Medicine (MMED) report is presented in an article format approved by the Faculty of Health Sciences, University of

the Witwatersrand.

This is a mixed-method study of the knowledge and practice of defibrillation among nurses and doctors at a tertiary hospital in

Gauteng, South Africa.

The content of an article format of the Master of Medicine research report as required by the faculty of Health Sciences are as follows:
e The research protocol.

e The research report in an article format



Chapter 2: Research Protocol
2.1 Knowledge of defibrillation practice amongst nurses and medical doctors at a tertiary hospital in Gauteng, South Africa.
2.2 Introduction

During the Euro 2020 competition, Christian Eriksen collapsed in the stadium in a football match between Denmark and Finland. The
Danish Captain, Simon Kjaer, noted it was a severe event and quickly notified the medical team to enter the stadium. The Danish
team players promptly formed a shield around him while the medical team performed cardiopulmonary resuscitation. He was
defibrillated, which returned spontaneous circulation in the stadium, and he was quickly transferred to the hospital. Denmark would
go on to lose the match 1-0 to Finland. One Danish newspaper said, “Denmark lost. But life won”. Without the presence of a

defibrillator and people experienced in its use, he probably would have died.

The system of care guideline, according to the American Heart Association (AHA), focuses on building up the number of patients
who receive prompt cardiopulmonary resuscitation (CPR) and early defibrillation in out-of-hospital cardiac arrest (OHCA), preventing
in-hospital cardiac arrest (IHCA) and improving resuscitation team performance and resuscitation outcomes (1). Improving
resuscitation outcomes in hospitals would involve constant monitoring and capacity building to ensure that staff are well-equipped
and trained to administer defibrillation. It is unknown if this knowledge gap regarding defibrillation exists among the hospitals’

emergency departments in Gauteng.

Cardiac defibrillation is administering a transthoracic electrical current to an individual having one of the two lethal ventricular
dysrhythmias, viz ventricular fibrillation (VF) or pulseless ventricular tachycardia (pVT) (2). Most resuscitation success is
accomplished by providing high-quality CPR and defibrillation for those with a shockable rhythm; CPR should not be delayed before
the defibrillator is readied for use (3).



Defibrillation is highly efficient in terminating ventricular fibrillation and pulseless ventricular tachycardia when performed as close as
possible to the onset of ventricular fibrillation. If delayed, the effectiveness reduces by 10% per minute (2). In 1956, alternating current
for transthoracic defibrillation was initially implemented to treat ventricular fibrillation in humans (4). As a result of this significant
advancement, direct current defibrillators were introduced into clinical practice in 1962 (5). Further research conducted in the early
1960s showed that applying electrical countershock or cardioversion to the closed chest might eliminate several types of cardiac

arrhythmias in addition to ventricular fibrillation (5).

Immediate defibrillation is considered the most effective treatment for a patient experiencing ventricular fibrillation (VF) or pulseless
ventricular tachycardia (pVT) (4). Ventricular fibrillation is frequently associated with underlying structural heart disease. Other
common conditions that are linked to ventricular fibrillation include electrolyte abnormalities such as hypokalemia, hyperkalemia, and
hypomagnesemia, as well as acidosis, hypothermia, hypoxia, cardiomyopathies, a family history of sudden cardiac death, congenital
QT abnormalities, Brugada syndrome, and alcohol use (5). In addition to its primary function, the defibrillator has other uses in the
emergency department, such as bedside monitoring, synchronized electrical cardioversion, and electrical pacing, provided the
required software is installed. If safety procedures are not followed, the defibrillator can result in substantial injuries (6). The Food
and Drug Administration (FDA) received reports of thirteen injuries during three and a half years. Most of these injuries were related

to moderate shocks or burns (7).

The possibility of healthcare practitioners being harmed by an unintended shock during a resuscitation effort has resulted in a cautious
approach to teaching defibrillation. This approach emphasizes the importance of doing regular safety checks before administering
the shock (4). These safety stop checks have led to longer intervals before administering the initial electric shock. Potential dangers
to the resuscitation provider resulting from unintentional defibrillation include the possibility of experiencing a fatal arrhythmia, nerve

injury, burns to the skin, damage to muscles, and additional harm caused by intense muscle spasms (4).



Defibrillator technology has improved significantly over the last decade with reduced use of high-energy monophasic defibrillators,
real-time impedance compensation, and improved electrode—skin coupling through self-adhesive electrode pads, thus reducing the
potential risks of accidental defibrillation (4). Lloyd et al. demonstrated that using biphasic defibrillators, medical polyethylene gloves
could be worn during hands-on defibrillation during cardioversion (5). This is yet to be standard practice. Recent work by Wight et al.
at Emory University in 2020 corroborated Lloyd et al.'s findings that polyethylene gloves allow the safe continuation of compressions

through shock delivery (6). This practice could lead to an increase in compression fraction during CPR and improve outcomes.

A study conducted in the Western Cape involving 266 doctors and nurses revealed that 58% of the participants had not received
prior defibrillator training. Among the participants, 96% were aware of the presence of a defibrillator in their Emergency Center (EC),
only 42% knew specifically which defibrillator it was, and 58% correctly recognized that their EC had pacing capabilities (7). However,
88% of the population observed its use; additionally, the training rates for manual defibrillator usage were low, with only 13% of
nurses and 30% of sisters having had such training (7). Similarly, in Durban, in a study amongst nurses by Dulandas and Brysiewicz
(8) 72% (n=92) of the participants agreed that emergency education was a need.

The American Heart Association (AHA) has adopted the Utstein formula of survival, which states that the likelihood of surviving
resuscitation is increased through the combined efforts of advancing and sharing medical knowledge, providing practical training to
resuscitation providers, and promoting collaboration among caregivers involved in all stages of resuscitation (1). According to the
2020 guidelines from the AHA, all healthcare personnel likely to be involved in caring for adult cardiac arrest patients should complete
an ACLS course or equivalent training (9). Training resuscitation providers, viz nurses, and doctors, remains the responsibility of
healthcare workers in South Africa. This may directly impact the quality of resuscitation care provided if medical doctors and nurses
are not motivated nor have the financial capability to upskill their knowledge.



Defibrillation is so successful if used early after a lethal shockable rhythm (2), which results in lives saved; healthcare workers in the
emergency department must know how and when to defibrillate. This study aims to evaluate the knowledge of defibrillation among

medical doctors and nurses at the Helen Joseph Hospital Emergency Department.
2.3 Study Objectives

1. To describe the knowledge of defibrillation among medical doctors and nurses in the emergency department.
2. To describe medical doctors' and nurses' awareness of defibrillation.

3. To describe the adequacy of defibrillation practice among medical doctors and nurses in the emergency department.

2.4 Methodology
2.4.1 Study design
This study will be a mixed method cross-sectional questionnaire-based study.
24.1.1 Study population and sample
2.4.1.2 Inclusion and Exclusion Criteria
2413 Inclusion criteria
e All doctors and nurses in the emergency department.

2.4.1.4 Exclusion criteria



e All emergency medicine consultant physicians due to ease of identification by the researcher
2.5 Setting

The site will be Helen Joseph Hospital Emergency Department. Helen Joseph Hospital is a tertiary hospital in the central business
district of Johannesburg, serving a population of close to one million low to middle-income people. The Emergency Department (ED)
attends to about 60,000 patients annually (9). The Helen Joseph Emergency Department attends to only adult emergencies, as
paediatric and maternity cases are attended by a designated hospital nearby. The Emergency Department at the Helen Joseph
Hospital is divided into red, orange, and yellow areas. The staff strength comprises three Emergency Medicine consultant physicians,
three Registrars, fifteen full-time Medical Officers, ten sessional doctors, three overtime doctors, twelve Interns and Community
service doctors, and one hundred nurses; the total number of medical doctors and nurses is one hundred and thirty-eight. This study
will be conducted among all nurses and doctors in the emergency department, which represents the sample population.

The data was collected from 20 December 2022 to 20 May 2023.
2.5.1 Sample size

The target population is 38 medical doctors and 100 nurses in the Helen Joseph Hospital ED. This totals a maximum of 138
questionnaires (The numbers are approximate because of staff variation on a month-to-month basis). A return of 102 completed
questionnaires would give a 95% confidence interval reflecting the current knowledge of the medical doctors and nurses in the Helen

Joseph Hospital Emergency Department.
2.5.2 Sampling method

During the weekly academic meetings at the Helen Joseph Hospital ED, the researcher will personally meet potential participants,
explain his requests, and discuss and review the contents of the information sheet and consent forms. The researcher will then give

6



all medical doctors and nurses an information sheet and consent form before presenting the questionnaires. Participants will be asked
to sign a consent form to participate in the research. There will be no coercion on house officers, junior doctors, and nurses to
participate in the study. Once the information sheets and consent forms have been completed, participants will be given the
questionnaire and have the option to complete the questionnaire or hand it back, not completed, if they wish to refrain from
participating. Once the participants finish their questionnaire, whether complete, partially complete, or not completed, they will place
their questionnaire and consent form in a box that the researcher will collect.

Permission will be obtained from the Head of Helen Joseph Hospital Emergency Department and the Chief Executive Officer of Helen
Joseph Hospital to conduct research at their facility.

2.5.3 Method and technique of sampling

A questionnaire was developed from previous questionnaires from similar studies (Appendix 2). Louw et al. have given permission
(7) and Shrestha et al. (10) to use their questionnaires as a basis for the study. The questionnaire comprises a total of 36 questions
in four parts. Part one is the demographic of the study population, part two is knowledge, part three is awareness and attitude, and
part four is practice questions. Questions 1,6-13, 17, 19, 20-24, 27-31 were adapted from Shrestha et al., and questions 2-5,14, and
16 were from Louw et al. The researcher and supervisors designed questions 15, 18, 25, 26, 28, 30, 32 and 34.

Some questions in the questionnaire have been modified to capture the study's aims. The modified questions from the original
questionnaire are 1-6, 8, 9, 12, 14, 23, 25, 26, and 27-29.

2.5.4 The variables
All variables to be obtained are itemized in the questionnaire attached.

2.5.5 Statistical analyses



The data from the questionnaires will be entered into a Microsoft® excel® spreadsheet on a password-protected computer; data will
be analyzed using Stata version 16(Stata Corp Ltd, College Station, TX).

All the categorical variables would be presented as frequencies and percentages. The continuous variables would be presented as

mean and standard deviation or median and interquartile range.

Based on the given answers, the responses were classified as correct/ incorrect or yes/no. A p-value of 0.05 or less will be considered

significant.

The researcher will analyze the questionnaire's open-ended questions, viz 24 and 25; the researcher recognizes the difficulty of
subjecting such questions to the rigid framework of a scoring system. Thematic analysis will be conducted as described by Braun
and Clark (11, 12) Similar answers or patterned responses will be assigned a code or category, and the author and two other
statisticians (PL and OA) will use thematic analysis to identify themes independently.

2.6 Ethics

An application will be made to the University of Witwatersrand Human Research Ethics Committee (Medical) for approval.
Permission will be obtained from the CEQ’s office and the Head of the Emergency Department at Helen Joseph Hospital.
2.7 Funding

The researcher would bear all costs incurred during this project. The budget is estimated to be less than R1,000.00, mainly for printing

questionnaires and travel.



2.8 Timing

Below is the expected duration of the research.

2021 Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Literature

review

Preparing
protocol
2022

Protocol

assessment
Ethics

application

Data
collection
2023

Data
collection
Data
analysis

Writing up




2024

Writing up

Final report
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Chapter 3: Research Report
3.1 Introduction

The system of care guideline, according to the American Heart Association (AHA), focuses on increasing the proportion of patients
who receive prompt cardiopulmonary resuscitation (CPR) and early defibrillation in out-of-hospital cardiac arrest, preventing in-
hospital cardiac arrest (IHCA) and improving resuscitation team performance and resuscitation outcomes (1). Improving resuscitation
outcomes in hospitals involves constant monitoring and capacity building to ensure that staff are well-equipped and trained to
administer defibrillation. In 1956, alternating current for transthoracic defibrillation was first used to treat human ventricular fibrillation
(13). Following this breakthrough, in 1962, direct current defibrillators were introduced into clinical practice (14). Subsequent studies
in the early 1960s demonstrated that electrical countershock or cardioversion across the closed chest could abolish other cardiac

arrhythmias in addition to ventricular fibrillation (14).

Cardiac defibrillation is administering a transthoracic electrical current to one of the lethal ventricular dysrhythmias, viz ventricular
fibrillation or pulseless ventricular tachycardia (2). Most resuscitation success is achieved by early defibrillation for those with a
shockable rhythm, as well as by providing high-quality CPR (2, 3). Cardiopulmonary resuscitation should not be delayed while the
defibrillator is readied for use (3). Defibrillation is highly effective in terminating ventricular fibrillation and pulseless ventricular
tachycardia when performed as close as possible to the onset of ventricular fibrillation (2). When delayed, the effectiveness is reduced
by 10% per minute (2). When coupled with CPR VF decays by approximately 3-4% per minute which allows delayed defibrillation to
still be successful (15)

Prompt defibrillation remains the gold standard treatment for a patient with ventricular fibrillation (VF) or pulseless ventricular
tachycardia (pVT) (16). Ventricular fibrillation is often linked to underlying structural heart disease (2, 17). Other common conditions

associated with VF include electrolyte abnormalities, acidosis, hypothermia, hypoxia, cardiomyopathies, familial congenital QT
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abnormalities, Brugada syndrome, and alcohol use (17). The defibrillator also serves other purposes in the emergency department,
like bedside monitoring, synchronized electrical cardioversion, and electrical pacing if the necessary software is installed.

The defibrillator risks causing injuries if safety precautions are not adhered to (18). Thirteen injuries were reported to the Food and
Drug Administration in the United States of America over three and a half years, and most injuries involved a mild shock or burn (19).
The potential risk of harm to healthcare professionals from receiving an accidental shock during a resuscitation attempt has led to a
culture of teaching defibrillation that has erred on the side of caution (18). Hypothetical risks to the resuscitation provider from
accidental defibrillation include the development of lethal dysrhythmia, nerve damage, cutaneous burns, muscle damage, and

secondary trauma from tetanic muscle contractions (4).

In a prospective cross-sectional study done in the Western Cape among 266 doctors and nurses, 58% of the participants had no
previous defibrillator training, and only 13% of nurses and 30% of sisters had received training, compared with 88% of doctors (7).
Of the participants, 96% knew that a defibrillator was present in their emergency center; however, only 42% knew which defibrillator
it was (7). While only 58% of personnel had not used a defibrillator before, 88% had witnessed it being used (7). In South Africa,
professional and enrolled nurses are called sisters and nurses respectively. In a quantitative descriptive study done in Durban among

nurses (8) 72% (n=92) of the participants agreed that emergency education was a need.

Resuscitation survival is based on synergy achieved by developing and disseminating medical science, and educational efficiency,
including practical training of resuscitation providers and local implementation and collaboration between caregivers involved in all

stages of resuscitation (1).

Per recommendations from the AHA in the 2020 guidelines, all healthcare professionals likely to participate in caring for adult cardiac

arrest patients should take an ACLS course or equivalent (20). Continuous medical education remains largely the responsibility of
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each healthcare worker in South Africa. This may directly impact the quality of resuscitation care provided as medical doctors and
nurses need to be motivated and have the financial capability to upskill their knowledge.

Defibrillation is highly successful if used early after a lethal shockable rhythm (2), so healthcare workers in an emergency department
must know how and when to defibrillate. Clearly, there are different scopes of practice in the Emergency Department between nurse
and doctors. This study aims to evaluate the knowledge of defibrillation among medical doctors and nurses at an academic hospital
in Johannesburg. It is acknowledged that ensuring proper training for emergency department nurses and doctors on the usage of

defibrillators during cardiac arrest can significantly enhance patient outcomes in healthcare settings.

3.2 Methods
3.2.1 Study setting

The study was conducted at Helen Joseph Hospital ED, an academic tertiary hospital within the University of Witwatersrand Complex.
This hospital is close to Johannesburg's central business district and serves approximately one million low- to middle-income people.
The ED attends to about 60,000 patients annually (9). It generally serves adult patients, as a nearby hospital serves the paediatric

population.
3.2.2 Study Design and Population

This mixed-method cross-sectional study was conducted from 20 December 2022 until 20 May 2023. The study population included
doctors (medical officers, registrars, community service doctors, interns) and nurses (professional and enrolled) in the ED. Before

enrolment, the participants were given an anonymous consent form.
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3.2.3 Study tool

The researcher administered a paper-based questionnaire to the participants’ once informed consent was obtained. This
questionnaire was adapted from Shrestha et al. (10) and Louw et al. (7). Based on the given answers, the responses were classified

as correct/ incorrect or yes/no.

3.2.4 Statistical analysis

The data was entered into a Microsoft Excel® spreadsheet, and statistical analysis was conducted using Stata version 16 (Stata Corp
Ltd, College Station, TX). All the responses from the questionnaire were classified as categorical, and variables were described,
reporting frequencies and percentages. Differences in the categorical variables were tested using the Pearson Chi-Square test and
Fisher exact tests where appropriate; a two-sided p-value of < 0.05 was considered statistically significant throughout.

The data generated from the open-ended questions were entered into a Microsoft Excel® spreadsheet and read independently by

three authors for validation and triangulation. Themes were identified using thematic analysis.

3.3 Ethical consideration

Ethics was obtained from the Human Research Ethics Committee (Medical) of the University of Witwatersrand, with study number
M220906.

3.4 Results

Of one hundred and thirty-eight questionnaires administered, 102 (74.0%) were returned for this study. Of the returned
questionnaires, 17 (16.7%) were from enrolled nurses, and 17 (16.7%) were from professional nurses, with the remainder being from

16



Medical Interns 20 (19.6%), Community Service doctors 11 (10.8%), Medical Officers 26 (25.5%) and Registrars 11 (10.8%) (Table

1),

Table 1: Demographics of Nurses and Doctors working in the Emergency Department of Helen Joseph Hospital from 20 December

2022 to 20 May 2023

Sex

Female 78 (71.6)
Male 28 (27.5)
Other (unspecified) 1(1.0)

Enrolled Nurses 17 (16.7)
Professional Nurses 17 (16.7)
Medical Intern 20 (19.6)
Community service doctor 11 (10.8)
Medical Officers 26 (25.5)
Registrars 11 (10.8)

59 (57.8)

Yes

43 (42.2)

42 (41.6)

Yes

59 (58.4)
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ﬁ

<1 year 42 (41.6)
1-2 years 18 (17.8)
3-5 years 14 (13.9)
>5 years 27 (26.7)

Missing data: @ (N=1), ® (N=1).

Awareness of defibrillator use by nurses and medical doctors in the ED

The nurses were more aware of daily defibrillator tests in the ED than doctors (nurses 91.2% vs doctors 73.5%; p= 0.041). Nurses
knew more than doctors about who did these daily tests (p= 0.018). Those with ACLS certifications knew where the defibrillator was
located and if daily defibrillator tests were done (p= 0.017 and p= 0.013, respectively). Participants who had more years in the ED
knew who did these daily defibrillator tests (p= 0.007), if these tests were done (p= 0.004), and the location of the defibrillator in the
ED (p= 0.045), compared to those with less years in the ED. (Table 2).

Table 2: Awareness of defibrillator use by nurses and doctors in Helen Joseph Hospital Emergency Department from 20 December
2022 to 20 May 2023.

n=42 (%)
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2(5.9) 0 (0.0) 0(0.0) 2(3.4) 0(0.0) 2(4.8) 2(4.8) 0(0.0) 0(0.0) 0(0.0)
32(94.1) | 68 43 (100.0) | 57 (96.6) 59(100.0) | 40(95.2) 40(95.2) | 18(100.0) | 14(100.0) | 27(100.0)
(100.0)

4(11.8) | 7(10.3) 1(2.3) 10 (16.9) 6 (10.2) 5(11.9) 8(19.1) | 1(5.6) 2(14.3) | 0(0.0)
30 (88.2) | 61 (89.7) 42 (97.7) | 49 (83.1) 53(89.8) | 37 (88.1) 34(80.9) | 17 (94.4) | 12 (85.7) | 27 (100.0)

3(8.8) 18 (26.5) 4(9.3) 17 (28.8) 12(20.3) | 9(21.4) 16 (38.1) | 1 (5.6) 2(14.3) | 2(7.4)
31(91.2) | 50 (73.5) 39(90.7) | 42 (71.2) 47 (79.7) | 33 (78.6) 26 (61.9) | 17 (94.4) | 12(85.7) | 25 (92.6)

Incorrect 1(2.9) 15 (22.1) 6 (13.9) 10 (16.9) 10 (16.9) | 6 (14.3) 13(30.9) | 1(5.6) 0 (0.0) 2(7.4)
Correct 33(97.1) | 53 (77.9) 37 (86.1) | 49 (83.1) 49 (831) | 36(85.7) 29 (69.1) | 17 (94.4) | 14 25 (92.6)

(100.0)

Abbreviation: ED: Emergency Department; ACLS: Advanced Cardiovascular Life Support. p-value< 0.05 shown in boldface.

Knowledge of pad placement and energy requirement

Forty-one (61.8%) of doctors knew what energy setting was required for the first defibrillation attempt, in comparison with 4 (11.8%)
of the nurses (p< 0.001). Two-thirds of the participants with ACLS knew the first energy (Joule) setting (p= 0.001). A third of the

doctors (n= 23) correctly listed the indications for defibrillation, while 3% (n= 1) of the nurses did (p= 0.001). Being a doctor, having
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ACLS training or any other defibrillator training was associated with a correct pad placement (p=0.001; 0.001 and 0.041, respectively)
(Table 3).

Table 3: Knowledge of pad placement and energy requirement among nurses and doctors at the Helen Joseph Hospital Emergency
Department from 20 December 2022 to 20 May 2023.

Incorrect 30 (88.2) | 26 (38.2) 15 (34.9) | 41 (69.5) 30 (50.9) | 26 (61.9) 22 (52.4) . . 16 (59.3)
Correct 4(11.8) | 42(61.8) 28 (65.1) | 18 (30.5) 29 (49.2) | 16 (38.1) 20 (47.6) | 9 (50.0) 5(35.7) | 11 (40.7)

Incorrect 29 (96.7) | 45 (66.2) 25 (58.1) | 49 (89.1) 42(73.7) | 31(77.5) 34(80.9) | 13(76.5) | 11(84.6) | 16 (64.0)
Correct 1(3.3) 23 (33.8) 18 (41.9) | 6 (10.9) 15 (26.3) | 9 (22.5) 8(19.1) | 4 (235) 2(154) | 9(36.0)

Incorrect 15 (55.6) | 11(16.2) 3(7.0) 23 (44.2) 8(14.5) | 18 (46.2) 14 (33.3) | 4 (25.0) 1(8.3) 7(29.2)
Correct 12 (44.4) | 57 (83.8) 40 (93.0) | 29 (55.8) 47 (85.5) | 21 (53.8) 28 (66.7) | 12 (75.0) | 11(91.7) | 17 (70.8)
Incorrect 14 (51.8) | 13 (19.1) 5(11.6) | 22 (42.3) 12 (21.1) | 15 (40.5) 11 (26.8) | 3 (18.7) 5(38.5) | 8(33.3)
Correct 13 (48.2) | 55 (80.9) 38 (88.4) | 30 (57.7) 45 (78.9) | 22 (59.5) 30(73.2) | 13(81.3) | 8(61.5) | 16 (66.7)

Missing data: 2 (n=4); > (n=7); % (n=7). Abbreviation: ED: Emergency Department; ACLS: Advanced Cardiovascular Life Support. p-value< 0.05 shown in boldface.

20



Knowledge of skills of defibrillation

More than half of the doctors (p< 0.001), a majority of those with ACLS certification (p= 0.001), and more than half of those with five
years of experience (p= 0.037) were associated with correctly identifying VF. In comparison, fewer healthcare workers identified pVT
correctly: 44 doctors (65.0 %) and four nurses (15.0%) (p< 0.001). Having ACLS was not significantly associated with identifying
pVT (p= 0.059), nor was other training (p= 0.350) or years of experience (p= 0.695). Being a doctor (p= 0.029), having done ACLS
(p= 0.002), and having more than five years of experience (p= 0.038) were significantly associated with identifying all the rhythms

correctly.

Table 4: Knowledge of skills of defibrillation of nurses and doctors at the Helen Joseph Hospital Emergency Department from 20
December 2022 to 20 May 2023.

Incorrect 18 (62.1) | 6 (8.8) 20 (37.0) 12(20.7) | 12 (31.6) 11(26.2) | 1 (5.6) 2 (15.4) 10 (43.5)
Correct 11(37.9) | 62(91.2) 34 (63.0) 46 (79.3) | 26 (68.4) 31(73.8) | 17 (94.4) | 11 (84.6) | 13 (56.5)

Incorrect 22 (88.0) | 15 (22.1) 7 (16.3) | 30 (60.0) 21(36.8) | 16 (45.7) 20 (48.8) | 3(18.8) | 2(16.7) 12 (52.2)
Correct 3(12.0) | 53(77.9) 36 20 (40.0) 36 (63.2) | 19 (54.3) 21(51.2) | 13(81.2) | 10(83.3) | 11 (47.8)
(83.7)
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Incorrect 22 (84.6) | 24 (35.3) 16 30 (57.7) 26 (45.6) | 20 (55.6) 21(51.2) | 6(35.3) | 6(50.0) 12 (52.2)
(38.1)

Correct 4(15.4) | 44(64.7) 26 22 (42.3) 31(54.4) | 16 (44.4) 20 (48.8) | 11 (64.7) | 6 (50.0) 11 (47.8)
(61.9)

Incorrect 25 56 (83.6) 46 (93.9) 48 (87.3) | 32(88.9) 38 (95.0) | 13(81.2) | 11(91.7) | 18(78.3)
(100.0) (81.4)
Correct 0(0.0) | 11(16.4) 8(18.6) | 3(6.1) 7(127) | 4(111) 2(5.0) 3(188) | 1(8.3) 5(21.7)

Incorrect 28 (96.5) | 29 (42.7) 18 39 (72.3) 31(54.4) | 26 (66.7) 28(66.7) | 6(35.3) | 7(53.8) 15 (62.5)
(41.9)

Correct 1(35) | 39(57.3) 25 15 (27.7) 26 (45.6) | 13 (33.3) 14 (33.3) | 11(64.7) | 6(46.2) 9 (37.5)
(58.1)

Incorrect 26 57 (83.8) 35 48 (94.1) 50 (87.7) | 32(88.9) 39 (95.1) | 14(82.3) | 11(91.7) | 18(78.3)
(100.0) (81.4)
Correct 0(0.0) 11(16.2) 8(18.6) | 3(5.9) 7(12.3) | 4(11.1) 2 (4.9) 3(17.7) | 1(8.3) 5(21.7)

Incorrect 27 58 (85.3) 35 50 (96.1) 50 (87.7) | 34 (91.9) 40 (97.6) | 14 (82.3) | 12(92.3) | 18(78.3)
(100.0) (81.4)
Correct 0(0.0) | 10(14.7) 8(18.6) | 2(3.9) 7(123) | 3(8.1) 1(2.4) 3(17.7) | 1(7.7) 5(21.7)
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Missing data: 2: (n=5); ® (n=4); © (n=8);9 (n=10), ® (n=5),  (n=8); ¢ (n= 7). Abbreviation: ED: Emergency Department; ACLS: Advanced Cardiovascular Life Support. p-value< 0.05 shown in boldface.

Identified all rhythms correctly

25%
22%
20% 19%
15%
15%
12%
10%
8% 8%
5% 4%
3%
2%
‘N
0%
Nurses  Doctors ACLS ACLS Other Other <lyear 1-2years 3-5years >5years
trained untrained training  training
(no)

Figure 1: The profile of respondents that identified all rhythms correctly.
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3.5 Discussion

This study conducted at the Helen Joseph Hospital ED amongst 34 nurses and 68 doctors shows that more nurses (n=31, 91.0%)
knew that daily defibrillator tests were done compared to doctors (n=50, 74.0%, p= 0.041). Those with an ACLS certification (n= 39,
91.0%) knew that daily defibrillator tests were carried out, compared to those without (p= 0.013). Two-fifths (n= 42, 41.0%) of the
healthcare workers were in their first year of ED experience, and about 60% of them knew that daily defibrillator tests were done
compared to 93% of those who had been working for more than five years (p= 0.004). This shows that the longer one spends in the
ED, the more likely they know the location and checks done on the defibrillator. Efforts should be made to emphasize the early
recognition of rhythm abnormalities, proper timing of defibrillation procedures, and improvement in medical providers' skills by

introducing certified and non-certified programs and local training sessions from the early stages of professional life (21).

In this study, it was found that only 13 nurses (48.0%) knew the proper placement of pads for defibrillation, while 55 doctors (80.0%)
did. Among those with ACLS certification, 88.0% knew the proper pad placement, which was statistically significant (p=0.001).
Interestingly, 12.0% of those who had attended ACLS training got the pad placement wrong. This suggests that healthcare workers
should receive continued training and monitoring to ensure they are competent in correctly placing defibrillation pads.

Those with ACLS certification also knew what energy settings to defibrillate a patient with a shockable rhythm (n= 28, 65.0%) as
compared to those without ACLS (n=18, 30.0%) (Table 3). Other training in the use of defibrillators and the years of experience were
not statistically significant for knowing what energy was required for the first defibrillation (p= 0.270 vs. p= 0.807). Four (12.0%) of
the nurses, compared to 42 (62.0%) doctors, knew the energy requirements for the first defibrillation per the manufacturer’s

recommended energy settings. A prospective observational study done in Cape Town in 2010 (7), when emergency medicine was

24



in its infancy in South Africa, showed that 14% of the healthcare personnel in the ED knew what energy settings were required for

the first shock. This study suggests some growth in knowledge in this regard.

In Table 4, it was observed that 11 (38.0%) of the nurses correctly identified VF compared to 62 (92.0%) of the doctors (p < 0.001).
Forty healthcare workers (91.0%) with ACLS certification correctly identified VF compared to 34 (62.0%) of those without ACLS
accreditation (p = 0.001). Other defibrillator training had no statistical significance in correctly identifying VF (P= 0.228). However,
those working in the ED for longer were associated with identifying VF (p= 0.037) more accurately. It was a lot more difficult for
nurses and doctors to identify pVT, as only 4 (15.0%) nurses and 44 (65.0%) doctors were able to identify this rhythm (p < 0.001).
Those with ACLS or other training in using a defibrillator and years of experience in the ED were not statistically significant (p= 0.059
and p= 0.695) for identifying pVT.

Interestingly, only 1 (3.0%) nurse and 39 (57.0%) doctors correctly identified both VF and pVT (p < 0.001). An ACLS certification
was statistically significant for identifying shockable rhythms (p= 0.003). This correlates with a study done in the Paediatric ED in
Turkey (21), where it was found that those with BLS-ALS certification were more likely to list the indications for defibrillation correctly.

This study found that having an ACLS certification (Table 4) was statistically significant in correctly identifying all rhythms. More still
needs to be done in South Africa to ensure the bare minimum of advanced training in defibrillator use before working in the ED. From
the study, about 20% of the doctors were in their first year, and their exposure to emergencies was new. In this ED, doctors usually
manage patients in cardiac arrest, while the nurses are more proficient in testing and caring for the equipment. Junior doctors are
often observing and acquiring skills from senior staff. Louw et al. posited that nurse-initiated defibrillation in South Africa can be

lifesaving, and nursing personnel should be encouraged to add defibrillation to their scope of practice (7). Some studies in Australia
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and Hong Kong (22, 23) have shown that nurse-initiated defibrillation could be beneficial. This could be more helpful in the wards

and places with no doctors continuously, day and night, but it can benefit patients in all settings.

Per the Emergency Medicine Society of South Africa (EMSSA) recommendation, the hospital must provide opportunities for nurses
and doctors in the ED to be certified in ACLS. However, this responsibility is often left in the hands of healthcare practitioners

themselves. It is neither easy nor inexpensive to keep up to date with certifications.

Regarding the study's qualitative findings, four main non-exclusive themes were identified in the positive responses to the open-
ended questions: lifesaving, technical knowledge, practical considerations, and pedagogical considerations (see Appendix 4). The
responses were quite diverse, with some highlighting the critical nature of defibrillators, whereas others expressed confusion about
their role in resuscitation and the associated rhythms. The results revealed some uncertainties regarding the role of the defibrillator
in resuscitation and the implicated rhythms. Four respondents did not endorse having a defibrillator in all hospital departments, and
three of those who did endorse its widespread availability gave incorrect reasons and provided inaccurate justifications. One example
of the justification was “when a patient is in respiratory arrest.” Inadequate defibrillator knowledge and skills are consistently cited in

qualitative studies among nurses as a barrier to effective resuscitation (24).

This study was limited to a single medical center, so caution must be exercised when generalizing the findings to other academic
centers. Furthermore, most healthcare workers involved were in their first year of emergency department experience, which could
have impacted their level of investment in emergency medical care. Finally, it is worth mentioning that the study was not simulated
in real-time at the bedside. As such, further research is necessary to fully understand the extent of this knowledge gap in a practical

simulation.
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3.6 Conclusion

Ensuring that healthcare professionals in emergency departments are well-trained to provide prompt and effective care in critical
situations is crucial. Defibrillation is a life-saving skill that requires expertise and experience. This research shows that individuals

with ACLS training and ED experience have a higher knowledge of defibrillation.

Thus, it is imperative that healthcare organizations take necessary measures to provide adequate training and resources to their
staff to improve patient outcomes and that healthcare workers are cognizant of their duties to learn this life-saving skill. By doing so,
we can ensure that patients receive timely and effective care during cardiac arrest, leading to an increased chance of survival and

better health outcomes.
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3.7 Dissemination of results

The results of this study will be shared with the Division of Emergency Medicine, University of Witwatersrand, and may be presented

at a future local or international conference or published in a peer-reviewed journal.
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Appendix 2: Data Collection Sheet

Questionnaire on Knowledge, Attitude, and Practice of Defibrillation

MARK “X” or ENCIRCLE THE OPTION(S)

DEMOGRAPHICS

1. Gender
a. Male
b. Female
c. Other

2. Job description

a.

b
c.
d
e

f.

: Professional nurse
Enrolled nurse

Medical Intern

Community service doctor,
Medical Officer

Registrar

3. Have you attended an ACLS course in the last two years?

a.
b.

Yes
No

4. If yes, when?

O
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5. Have you had any other training in using a defibrillator?

a. Yes

b.
6. If yes, please describe the training you have had

No

7. How many years have you been working in the emergency department?

a.

b
c.
d

KNOWLEDGE

<1 year
1—2years
3 — 5 years

> 5 years

8. Is there a defibrillator in the Emergency department?

a. Yes
b. No
c. Don’t know

9. Do you know where the defibrillator is in the emergency department?

a. Yes
b. No
c. Don’t know
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10. If yes, detail

11. Are daily defibrillation tests done?
a. Yes
b. No

c. Don’t know

12. Who does the above?

a. Professional nurse

b. Enrolled nurse

c. Medical Intern

d. Medical Officer/ community service doctor,
e. Registrar

f.  Don’t know

13. Have you used a defibrillator before?
a. Yes
b. No
14. If yes, when was the last time you used it?

O

15. If yes, how many times in the last year?

a. None
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b. Once

c. 1-5times
d. 5-10times
e. >10times
f. Do not recall

16. If not, have you ever witnessed anyone using it on a patient?
a. Yes
b. No

17. What Joule setting do you use for the first defibrillation of an adult patient with the defibrillator available in the Helen Joseph Hospital ED?

a.

b. Don’t know

18. What are the indications for defibrillation? (Fill in all you know)
a.
b.

C.
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AWARENESS AND ATTITUDE

19. What is the type of defibrillator?
a. Monophasic
b. Biphasic

c. Don’t know

20. On a scale of 1-5, 1 being the least and 5 being the most, what is your confidence level in using a defibrillator?

a. 1
b. 2
c. 3
d 4
e. 5

21. If a defibrillator is available, would you use it on your patient, if appropriate?
a. Yes
b. No

c. Don’t know

22. If no or don’t know, reason
Mark all that apply with an “X.” or encircle

a. Insufficient knowledge
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b. Fear of harm to the patient

c. Fear of self-harm

23. Do you think all hospital departments should be equipped with a defibrillator?
a. Yes
b. No
c. Don’'t know

24. If yes: why?

25. If No: why?

PRACTICE

26. Your department is equipped with a biphasic defibrillator; mark the location of paddles/pads in the picture with an “X.”

27. An adult patient is in cardiac arrest; you start CPR and attach defibrillator paddles/pads to the patient the following rhythm is seen.
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What would be the next best recommended action?
Mark only one with an “X.” or encircle

Defibrillate
Cardiovert
Give adrenaline 1mg IV bolus

a o T o

| don’'t know

28. ldentify the rhythm in the question above, or state “don’t know” if you don’t know.

29. An adult patient is in cardiac arrest; you start CPR and attach defibrillator paddles/pads to the patient, and the following rhythm is seen.

T
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What would be the next best recommended action?
Mark only one with an “X.” or encircle

a. Defibrillate
b. Cardiovert
c. Give 1mg adrenaline IV bolus
d

Don’t know

30. Identify the rhythm in the question above, or state “don’t know” if you don’t know.

31. An adult patient is in cardiac arrest; you start CPR and attach defibrillator paddles/pads to the patient, and the following rhythm is seen.

[

ﬂﬂr 7 i S B _,\Ji,_fu__.—ruiJk_ _,ﬁ,”.l )5, i i

What would be the next best recommended action?
Mark only one with an “X.” or encircle

Defibrillate
Cardiovert

Continue CPR and give 1mg adrenaline IV bolus

a o o

Don’t know
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32. Identify the rhythm in the question above, or state “don’t know” if you don’t know.

33. An adult patient is in cardiac arrest; you start CPR and attach defibrillator paddles/pads to the patient, and the following rhythm is seen.

What would be the next best recommended action?

Mark only one with an “X.” or encircle

a. Defibrillate

b. Cardiovert

c. Continue CPR and give 1mg adrenaline IV bolus
d. |don’t know

34. Identify the rhythm in the question above, or state “don’t know” if you don’t know.

35. What is the next recommended step after a defibrillation attempt?
Mark only one with an “X.” or encircle

a. Check the rhythm in the monitor

b. Determine whether the carotid pulse is present
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c. Resume CPR, starting with chest compressions
d. Give rescue breaths

e. Don’t know

36. Which of the following is a safe and effective practice during defibrillation?
Mark ALL answer(s) with an “X.” or encircle

Stop chest compressions as you charge the defibrillator
Be sure oxygen is not blowing across the patient’s chest during the shock
Commandingly announce “all clear” before you deliver the shock

Assess for the presence of a pulse immediately after the shock

®© 2 0 T o

Don’t know
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Appendix 4: Thematic analysis

Themes Codes Sample quotations
Lifesaving e Lifesaving “Lifesaving”

e Resuscitation “It saves lives.”

e Mandatory “To save the patient.”

“‘Resuscitation”

“Necessary part of resuscitation”
“‘Needed in resuscitation.”
“‘Emergency reasons”

“‘Required for emergency readiness.”

Technical e Rhythm “Defibrillation”
knowledge Interpretation “Cardiac arrest”
e Clinical “Shockable rhythm,”
Assessment “Ventricular fibrillation”,
e Management “Ventricular tachycardia”
“Mechanical pacing”
“CPR”
Practical e Time-sensitive | “Immediate attention”
considerations e Unpredictable “Time is the heart.”
onset “The earlier the defibrillation, the more likely to save a
life.”
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e Unpredictable “Unpredictable when and where patients might
location collapse and arrest.”

“Patient may need a defibrillator anytime and

anywhere.”

“Patient may need resuscitation in any area.”

“Patients can [present with] with shockable rhythms

anywhere in the hospital.”

“‘Every minute, a shockable rhythm not shocked

decreased survivability.”

“‘Never know when they will arrest.”

“‘Easy access,”

“Avoid running around the hospital looking for a

defibrillator.”
Pedagogical e Learning for self | “To gain more experience and learn more.”
considerations e Learning for “Increase in staff knowledge”

team

Thematic analysis of the reasons given for why all departments in a hospital should be equipped with a defibrillator.
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