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Abstract
Background

Sudden cardiac arrest can occur unexpectedly in any person and at any place including at medical schools.
Improved outcomes after cardiac arrest are dependent on the initiation of early first responder high-quality
cardiopulmonary resuscitation (CPR) and rapid defibrillation. There is a lack of data pertaining to the
knowledge, attitudes, and perceptions of non-medical staff at medical schools regarding CPR. The aim of
this study was to determine the knowledge, attitudes, and perceptions of non-medical staff employed at a
medical school in South Africa regarding CPR.

Methods

In this cross-sectional survey study, a paper-based questionnaire was administered to non-medical staff
(i.e., all staff without a medical [MBBCh or equivalent] or nursing degree) employed at the medical school.
Data were collected between August 1 and October 25, 2020.

Results

The final study sample comprised 150 participants. Of these, 103 (68.7%) were female, 109 (72.7%) were < 40
years old, 62 (41.3%) had a postgraduate university degree, 72 (48.0%) had witnessed a medical emergency
at the medical school premises and 46 (30.7%) had previously undertaken first aid or CPR training. The mean
(SD) knowledge score was 4.4 * 1.6 out of 10 with only 25 (16.7%) participants knowing what the first thing
was to look out for during a medical emergency and 28 (18.7%) participants knowing the location of the
automated external defibrillator. Most participants (n=136, 90.7%) indicated that CPR training should be
mandatory for all employees.

Conclusion

Non-medical staff surveyed displayed suboptimal knowledge but positive attitudes and perceptions
toward CPR. Although this was a single-center study, these results can be used to motivate CPR training of
non-medical staff at all medical schools.

Categories: Emergency Medicine, Epidemiology/Public Health
Keywords: cpr perceptions, cpr attitude, cpr knowledge, medical school, non-medical staff, cpr, cardiopulmonary
resuscitation

Introduction

Life-threatening emergencies including sudden cardiac arrest (SCA) can occur at any place, either in- or out-
of-hospital, and accounts for the majority of deaths globally with survival rates varying significantly from
region to region [1]. Annually, out-of-hospital cardiac arrest (OHCA) is responsible for approximately
350,000 deaths in Europe and another 300,000 deaths in the United States [2,3]. The global survival rate of
OHCA remains dismal at 8.8% [4]. Mortality for the most part is determined by the time lag between the
onset of cardiac arrest and initiation of high-quality cardiopulmonary resuscitation (CPR) and the arrival of
emergency medical services (EMS) [5].

SCA has various etiologies, with coronary artery disease representing up to 80% of cases [6]. Studies among
various segments of the South African population have revealed a high burden of risk factors for
cardiovascular disease, which is likely to be associated with an increased risk of SCA [7]. The annual
prevalence of OHCA in South Africa is estimated at 23.2 per 100,000 persons [8].

The American Heart Association’s (AHA) chain of survival for OHCA comprises six links: namely 1)
recognition of cardiac arrest and activation of the emergency response system, 2) early CPR, 3) rapid
defibrillation, 4) advanced resuscitation by EMS, 5) post-cardiac arrest care and 6) recovery [9]. The first
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three links can be initiated by any first responder on the scene who may be a trained medical person or a
bystander. Minimum bystander CPR requirements include the ability to recognize a person in cardiac arrest,
call for help, and initiate timeous hands-only chest compressions [10]. Barriers to laypersons performing
CPR include a lack of training and fears of causing more harm than good [11].

Medical schools are staffed by medical and support non-medical personnel such as lecturers, administration
staff, security staff, cleaners, librarians, etc., who can be regarded as laypersons. Knowing that
cardiovascular disease is a common cause of death in South Africa and its strong association with SCA, it is
imperative that laypersons are capable of performing the first three links of the AHA chain of survival.
Previous studies have reported on the knowledge, attitudes, and perceptions of medical students and
healthcare professionals regarding CPR, however, there is a lack of studies pertaining to this among non-
medical staff at medical schools [12,13]. Hence, we aimed to determine the knowledge, attitudes, and
perceptions regarding CPR of non-medical staff at a medical school in South Africa.

Materials And Methods

This was a cross-sectional questionnaire-based study. The study population comprised non-medical staff
who were employed at the medical school (Faculty of Health Sciences) premises of an established university
situated in South Africa. The Faculty of Health Sciences has seven schools (divisions) namely the School of
Anatomical Sciences, School of Clinical Medicine, School of Oral Health Sciences, School of Pathology,
School of Physiology, School of Public Health, and School of Therapeutic Sciences. At the time that the study
was conducted, a total of 269 non-medical staff were employed at the time that the study was conducted.
Permission to conduct the study was granted by the Dean of the Faculty of Health Sciences. Ethics approval
was obtained from the Human Research Ethics Committee of the University of Witwatersrand (certificate
clearance no. M200632).

Study participation was voluntary. We aimed to enroll a convenience sample of at least 150 staff members.
Excepting staff with a medical degree (MBBCh or equivalent) or nursing degree, all other staff members were
eligible to participate. The questionnaire (appendices - Tables 2, 3) was developed by the study investigators
and included a total of 22 questions that pertained to sociodemographic characteristics (five questions),
medical emergencies previously encountered at the medical school premises (one question), previous first
aid or CPR training (one question), barriers to CPR training (one question), knowledge pertaining to CPR (10
questions) and attitudes and perceptions toward the practice of CPR (four questions). A knowledge score
was determined for each participant. This was calculated by allocating one point for each of the 10
knowledge questions that were correctly answered. The mean (SD) knowledge score for the entire cohort was
thereafter determined.

Data were collected between August 1 and October 25, 2020. Potential study participants were first handed a
study information leaflet that summarized the study aims and objectives. After confirming eligibility for
study participation and obtaining informed consent, the paper-based study questionnaire was handed over
to the participant for completion. To preserve participant confidentiality, no identifying information was
collected.

Collected data were thereafter captured into an electronic data spreadsheet (Microsoft 365, Version
16.0.13029.20232) and analyzed. Since most of the data were descriptive in nature, these were presented
using frequency and percentage tables and graphs. To determine the CPR knowledge score, one point was
given for each of the 10 questions that were answered correctly. We thereafter calculated the mean and
standard deviation of the score for the entire cohort of participants.

Results

Of the 158 questionnaires that were distributed, a total of 150 (94.9%) were completed. Table I describes the
characteristics of the study participants. In total, 103 (68.7%) were female, 109 (72.7%) were < 40 years old,
62 (41.3%) had a postgraduate university degree, 86 (57.6%) were lecturers, and 88 (58.7%) were employed at
the university for <5 years. A total of 72 (48.0%) participants reported that they had witnessed a medical
emergency at the medical school premises. Among the medical emergencies witnessed, difficulty breathing,
collapse, and seizures accounted for the most common conditions that were witnessed by 47 (31.3%), 44
(29.3%), and 30 (20.0%) participants, respectively. Overall, 46 (30.7%) participants had previously
undertaken first aid or CPR training.
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n (%)
Sex
Female 103 (68.7)
Male 47 (31.3)
Age category
<40 years 109 (72.7)
> 40 years 41 (27.2)
Highest level of education
Did not complete matric 2(1.3)
Matric certificate 16 (10.7)
Diploma 23 (15.3)
Undergraduate degree 47 (31.3)
Postgraduate degree 62 (41.3)
Position of employment
Lecturer 86 (57.3)
Administrator 43 (28.7)
Other (security, cleaners, library, etc.) 21 (14.0)
Duration of current employment
< 6 months 7(47)
6-12 months 20 (13.3)
1-5 years 61 (40.7)
5-10 years 20 (13.3)
>10 years 42 (28.0)
Medical emergencies witnessed on medical school premises
Difficulty breathing (e.g., asthma attack) 47 (31.3)
Collapse 44 (29.3)
Seizures (fits, convulsions) 30 (20.0)
Choking 20 (13.3)
Heart attack 10 (6.7)
Stroke 7(4.7)
Previously undertook first-aid or CPR training 46 (30.7)

TABLE 1: Characteristics of study participants

CPR - cardiopulmonary resuscitation

Figure I describes the percentage of correct answers for each of the CPR knowledge questions. Of note, only
25 (16.7%) participants knew what was the first thing to look out for during a medical emergency, only 28
(18.7%) knew where the automated external defibrillator (AED) was located in the medical school building,
only 28 (18.7%) knew where to place their hands when doing chest compressions and only 34 (22.7%) knew
the contact number of the hospital emergency department adjoining the medical school. Of the 10 CPR
knowledge questions, the mean (SD) a number of correct answers for the entire cohort was 4.4 + 1.6.
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When should you stop performing Hands-Only CPR?

Which of the following are signs of high-quality (good)
Hands-Only CPR?

Which of the following persons requires Hands-Only CPR?

Where would you place your hands when doing chest
compressions?

2
53]
-

What are the 2 steps of Hands-Only CPR? [N
| ———— |57 |
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How does an AED help a person in cardiac arrest?

Do you know where the Automated External Defibrillator
(AED) is located in the medical school building?
Do you know the contact number of the hospital's
emergency department that is adjoining the university?
What is the first thing to look out for during a medical
emergency?
Who is the first aid officer (occupational health or safety
officer) in your department and how do you contact them?
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FIGURE 1: Percentage of correct answers for each of the CPR
knowledge questions

CPR - cardiopulmonary resuscitation

Figure 2 depicts the attitudes and perceptions of participants toward the practice of CPR. Almost all
participants thought that they would directly benefit from staff CPR training (n=148, 98.7%), would like to be
trained in CPR (n=141, 94.0%), thought that CPR training should be mandatory for everyone working at
medical school (n=136, 90.7%) and thought that their employer should pay for their CPR training course
(n=140, 93.3%).

Do you think your employer should pay for your

CPR training? 2B
Do you think CPR training should be mandatory for
: 90.7
everyone who works at medical school?
Would you like to be trained in CPR? 94
Do you think you would directly benefit from staff 08.7

CPR training?

0 10 20 30 40 50 60 70 80 90 100
%

FIGURE 2: Attitudes and perceptions of study participants toward the
practice of CPR

CPR - cardiopulmonary resuscitation

Barriers to CPR training are described in Figure 3. Among the 104 (69.3%) participants who were not CPR
trained, the two most common reasons were that they never thought about it (n=56, 53,8%) and that they
were not a healthcare worker (n=27, 26.0%).
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| do not know where to go for training 16.7

It costs money 3.8

| never thought about it 53.8

I am not a healthcare worker 26

%

FIGURE 3: Barriers to CPR training among the 104 CPR untrained
participants

Discussion

To our knowledge, this is the first study to have evaluated the knowledge, attitudes, and perceptions of non-
medical staff at a medical school in South Africa regarding CPR. In this study, 48% of participants reported
that they had witnessed a medical emergency at the medical school premises, with breathing difficulty,
collapse, convulsions, choking, heart attack, and stroke being reported among the conditions that were
witnessed. Comparatively, in a similar design study by Ojifinni et al., among student teachers in South
Africa, participants reported that trauma-related conditions, allergic reactions, breathing difficulties,
convulsions, loss of consciousness, choking, and drowning were among the medical conditions that were
witnessed during school-based practice teaching sessions [14]. According to the Global Initiative for Asthma
(GINA), South Africa has the fourth-highest asthma-related mortality in the world [15], while there are more
than 200 reported cardiovascular and stroke-related deaths in South Africa every day [16]. Hence, it is
recommended that CPR training courses also include basic educational material pertaining to commonly
witnessed medical emergencies and the steps to be taken while awaiting expert medical assistance.

In this study, approximately a third (30.9%) of participants reported participating in a first aid or CPR
training course. The overall mean CPR knowledge score was 4.4 + 1.6 out of the 10 survey questions in this
category, with participants scoring poorly in questions pertaining to recognizing a medical emergency,
location of the AED, and chest compression method. Comparatively, a study conducted by Hung et al.,
among college students in Hong Kong reported that 55.3% of participants had previous CPR training and the
mean CPR knowledge score was 4.97 (SD 1.61) out of 10, with participants scoring poorly in questions
pertaining to CPR sequence, bystander action, and chest compression method [17]. In the study by Ojifinni
et al., the mean knowledge score was 4.0 + 1.7 out of 12 with questions pertaining to recognizing a medical
emergency, the correct steps of using an AED, and the method of CPR scoring low [14]. Another study
conducted by Alotaibi et al., among dental students and staff at a university in Saudi Arabia, reported that
99.1% of participants had previously undertaken CPR training, and the mean knowledge score was 5.99 out
of 12 with participants scoring poorly in questions pertaining to CPR in new-born infants and the
management of a choking adult [18]. Hence, our findings are in keeping with general international trends,
which indicates that CPR knowledge among individuals at tertiary education institutes is generally poor.
This calls for all tertiary institutes to implement measures and policies that will improve CPR knowledge and
skill. These measures should include training of a higher number of staff/students and ensuring regular re-
training.

In this study, almost all participants indicated that they would benefit from and would like to be trained in
CPR, that CPR training should be mandatory for all medical school employees and that the employer should
be responsible for covering the cost of CPR training. Although it is desirable that CPR training is offered to
all individuals at the workplace, the Occupational Health and Safety Act of South Africa stipulates that
where there are more than 10 employees, there should be a trained person at the workplace premises who is
able to assist with a medical emergency, with shops and offices requiring at least one trained person per 100
employees, and other entities requiring at least one trained person per 50 employees. While it would be
regarded as a due courtesy for the employer to cover the full cost or at least partially subsidize the cost of
employee CPR training, the employer is by no means bound to cover such costs and may stipulate that CPR
or first aid certification be a condition of employment [19,20]. We however recommend that employers
should explore other options such as video-based CPR self-instruction, which is timesaving, less expensive,
can be repeated more frequently, and may be more effective than traditional classroom-based CPR training
courses [21,22].

2023 Jarghon et al. Cureus 15(1): €33506. DOI 10.7759/cureus.33506 50f 10


https://assets.cureus.com/uploads/figure/file/523105/lightbox_630dd18082a811edb9ed2ff830a27fc6-4-Jarghon-Fig.-3-jpeg.png
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

In this study, barriers to undertaking CPR training among the 69.3% of CPR untrained participants were
reported as not having thought about it (53.8%), not being a healthcare worker (26.0%), not knowing where
to train (16.7%) and cost (3.8%). Comparatively, a study among 883 allied health university students in
Jordan, reported that 81.8% of participants were untrained, with not knowing where to train (33.0%), lack of
time (32.1%), cost (14.1%), lack of interest (12.3%) and lack of availability (8.4%) being reported as barriers
to CPR training [23]. A qualitative study that enrolled 25 school leadership members and teachers from eight
schools in Denmark identified three key themes as barriers to CPR training. These were described as
insecurity about one's own CPR instruction skills, insecurity about one's own CPR skills, and organization of
CPR training [24]. Another study that was conducted among six neighborhoods with relatively high rates of
OHCA in Ohio, USA, reported that financial cost, lack of information, and fear of self-harm were the major
barriers to CPR training [25]. Yet another mixed qualitative and quantitative survey study comprising 137
laypersons in the USA reported that fear of performing CPR incorrectly, the concern of causing injury to the
patient, and fear of being sued were the most common barriers to CPR training [26]. In the study by Ojifinni
et al., not knowing where to train (76.4%), not being a healthcare worker (59.0%), not thinking about it
(36.9%) and cost (29.9%) were reported as major barriers to CPR training [14]. Hence, there is a need to
initiate public awareness programs that will focus on allaying fears and concerns regarding CPR training.

There are some limitations to this study. Firstly, the study was conducted at a single tertiary institute, hence,
our results cannot be generalized to other institutes in South Africa. Secondly, since the study was
conducted during the peak of the COVID-19 pandemic with there being modified staff working schedules in
place, the number of security staff, cleaning staff, library staff, etc., who were available to participate in the
study was low, which may also have influenced our study findings. Other potential limitations of this study
include recall bias and also the lack of validation of our survey questions. Nevertheless, we are hopeful that
the findings of our study will encourage similar studies at other tertiary educational institutes and also serve
to enhance the knowledge, attitudes, and perceptions regarding CPR in general.

Conclusions

Our study findings are in keeping with general international trends. A substantial proportion of the study
participants had witnessed a medical emergency at the study site. Participants however displayed
suboptimal knowledge but positive attitudes and perceptions toward CPR. Although this was a single-center
study, these results can be used to motivate CPR training of non-medical staff at all tertiary educational
institutes. Future studies should also aim to determine the knowledge, attitudes, and perceptions regarding
CPR at other institutes locally.

Appendices

Study questionnaire

Response
What is your sex
Male
Female
What is your age?
<40 years
> 40 years
What is your highest level of education?
Did not complete matric
Matric certificate
Diploma
Undergraduate degree
Postgraduate degree
What is your current position of employment?
Lecturer
Administrator

Other (security, cleaners, library, etc.)
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What is your duration of employment at the medical school?
< 6 months
6-12 months
1-5 years
5-10 years
>10 years

Have you ever witnessed any of the medical emergencies listed below during the course of your employment at the medical
school (You may circle more than one option where appropriate)?

Someone suffering from a stroke
Someone suffering from a heart attack
Someone choking (a blockage of the upper breathing pipe by food or other objects)
Someone having difficulty breathing
Someone having seizures (fits, convulsions)
Someone collapsing
Have you previously been trained in first-aid or CPR?
Yes
No

If you have not previously been trained in CPR, which of the following would you regard as barriers to CPR training (You may
circle more than one option where appropriate)?

| do not know where to go for the training
It costs money
| never thought about it

| am not a health care provider

TABLE 2: Section A of the study questionnaire

Please indicate the appropriate responses with X

CPR - cardiopulmonary resuscitation

Response

When should you stop performing Hands-Only CPR?

When emergency medical staff arrive

If the person speaks, moves, or breathes normally

If the scenario becomes dangerous

All of the above
Which of the following are signs of high-quality (good) Hands-Only CPR?

Push Hard

Push Fast

Push at a rate of 100-120 compressions per minute

Al of the above

Which of the following persons requires Hands-only CPR?

2023 Jarghon et al. Cureus 15(1): €33506. DOI 10.7759/cureus.33506 7 of 10



Cureus

A person with a pulse but trouble breathing
A person who is unresponsive with no normal breathing and no pulse
A person who is unresponsive but is breathing normally
| don’t know
Where would you place your hands when doing chest compressions?
Upper part of the breastbone
Middle of the breastbone
Lower part of the breastbone
| don’t know
What are the 2 steps of Hands-only CPR?
Call for help and start chest compressions
Call for help and wait for the emergency medical services to arrive
Provide chest compressions and mouth-to-mouth breaths
| don’t know
How does an Automated External Defibrillator (AED) help a person in cardiac arrest?
An AED pumps blood
An AED shocks the brain
An AED helps the victim breathe
An AED restores normal heart rhythm
Do you know where the Automated External Defibrillator (AED) is located in the medical school building?
Yes
No
Do you know the contact number for the hospital’s emergency department that is adjoining the university?
Yes
No
What is the first thing to look out for during a medical emergency?
If the person is unconscious
If the person is breathing and has a pulse
If I am in danger
| don’t know
Do you know who the first aid officer (occupational health and safety officer) in your department is and how to contact them?
Yes
No
Do you think your employer should pay for your CPR training?
Yes
No
Do you think CPR training should be mandatory for everyone who works at medical school?
Yes

No
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Would you like to be trained in CPR?
Yes

No

Do you think you would directly benefit from staff CPR training?

Yes

No

TABLE 3: Section B of the study questionnaire

Please indicate the appropriate responses with X

CPR - cardiopulmonary resuscitation

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Human Research Ethics
Committee of the University of Witwatersrand issued approval M200632. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.
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