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Cardiac arrest is amongst the most serious and life-threatening emergencies in any hospital 
setting.1 Over 80% of cases of sudden death worldwide are because of cardiovascular causes.2 
Early detection and implementation of resuscitation have been found to optimise a patient’s 
chance of survival.3 The chances of survival following cardiac arrest are greatly improved by 
promptly and effectively administering cardiopulmonary resuscitation (CPR) as the first-line 
intervention.1

The median survival rate of in-hospital cardiac arrest is higher than out-of-hospital cardiac arrest.4 
However, the in-hospital survival varies in different areas, and all areas do not contribute to this 
better survival rate in equal measure.5 Although most cardiac arrests will predictably occur in 
emergency centres (ECs) and high dependency or intensive care units, some do occur in other 
parts of the hospital. The imaging or radiology department is such an area of the hospital, as it 
accommodates patients of all degrees of illness for short periods of time while completing 
investigations, and with increased degree of illness comes a greater risk of cardiac arrest.

Background: The immediate response to cardiac arrest is regarded as the most time-critical 
intervention. First responders for cardiac arrests in imaging departments are often radiology 
staff. The study aim was to determine radiology staff members’ confidence in initiating basic 
life support.

Objectives: The objectives of this study included determining the general confidence levels 
regarding identifying cardiac arrest and initiation of basic life support (BLS) amongst 
Radiology staff within the studied sites, as well as to identify potential areas of uncertainty. 
Another objective included identifying what would contribute to increasing levels of 
confidence and competence in identifying cardiac arrest and initiating BLS.

Method: A multi-centre cross-sectional survey was conducted using peer-validated, 
anonymous questionnaires. Questionnaires were distributed to radiology staff working in 
public sector hospitals within the Cape Town Metropole West. Due to the limited subject pool, 
a convenience sample was collected. Data were therefore statistically analysed using only 
summary statistics (mean, standard deviation, proportions, and so on), and detailed 
comparisons were not made.

Results: We disseminated 200 questionnaires, and 74 were completed (37%). There were no 
incomplete questionnaires or exclusions from the final sample. Using a 10-point Likert scale, the 
mean ability to recognise cardiac arrest was 6.45 (SD ± 2.7), securing an airway 4.86 (SD ± 2.9), 
and providing rescue breaths and initiating cardiac compressions 6.14 (SD ± 2.9). Only two 
(2.7%) of the participants had completed a basic life support course in the past year; 11 (14.8%) 
had never completed any basic life support course and 28 (37.8%) had never completed any life 
support or critical care course. Radiologists, radiology trainees and nurses had the greatest 
confidence in providing rescue breaths and initiating cardiac compressions from all the groups.

Conclusion: The study demonstrated a substantial lack of confidence in providing basic life 
support in the participating hospital imaging departments’ staff. The participants indicated 
that regular training and improved support systems would increase confidence levels and 
improve skills. 

Keywords: Cardiac arrest; basic life support (BLS); cardiopulmonary resuscitation (CPR); 
radiology staff; radiologists; radiology department; confidence levels.
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While there are no South African studies directly evaluating 
the performance of basic life support (BLS) by radiology staff, 
one did assess in-hospital overall outcomes of cardiac arrest.6 
This study (also conducted in Cape Town) showed that 
cardiac arrests in the imaging department had the worst 
outcomes in the hospital.6 A further Cape Town study revealed 
poor knowledge of the use of defibrillators and low 
confidence in initiating BLS by EC staff.7 International studies 
focusing on nursing staff’s BLS knowledge and training over 
the last two decades concluded that, in general, both 
knowledge and training were deficient.8,9,10,11,12,13 It is likely 
that BLS knowledge and training in local imaging 
departments are inadequate as well.

The aim of this study was to determine whether radiology 
staff (radiologists, radiographers and both radiologist and 
radiography trainees, as well as nursing support staff) from 
public hospitals in the Western Metro of Cape Town, South 
Africa, felt sufficiently confident to manage BLS. In other 
words, would they feel comfortable in recognising cardiac 
arrest, securing an airway, providing rescue breaths and 
initiating cardiac compressions should the need arise.

Methods
A survey design was used in this study. Data were collected 
from radiology staff at five sites across Cape Town over a 
3-month period. The sites included two tertiary centres – 
Groote Schuur Hospital and Red Cross War Memorial 
Children’s Hospital – and three secondary centres: Mitchells 
Plain Hospital, New Somerset Hospital and Victoria Hospital. 
The metropole’s tertiary centres (including Tygerberg 
Hospital) combined provide 2631 beds to the public 
healthcare service in Cape Town and manage more than 700 
000 outpatients and 120 000 EC contacts annually. The 
secondary centres provide 1393 beds to the public health care 
service in Cape Town and manage more than 240 000 
outpatients and 165 000 EC contacts annually.14 For the 4.5 
million people in the Western Cape who access public health 
care, a total of 60 531 Computed tomography (CT) scans were 
performed annually in 2013. Just over 29 000 (48%) of these 
CT scans were performed in the Western Metropole’s 
hospitals in the region covered in our study.15

Participants included radiologists, radiology trainees, 
radiographers, radiography trainees and nursing support 
staff working in the imaging departments of the included 
centres at the time of the survey. A convenience sample of 
available prospective subjects was collected as it was 
appreciated that the pool of potential participants was 
limited. It was also anticipated that staff may be reluctant to 
contribute to the survey because of unfamiliarity with the 
subject matter. The sample was captured over a 3-month 
period from September to November 2017.

The data collection tool was adapted from that used by 
Maharaj7 who tested the same hypothesis in emergency care 
staff working in a subset of public and private Cape Town 
ECs.7 The survey provides a series of multiple-choice 

questions, as well as questions rating the confidence to 
provide or initiate care, using a 10-point scale. Confidence in 
recognising cardiac arrest, securing an airway, providing 
rescue breaths and initiating cardiac compressions were the 
main variables tested this way. Participants were also asked 
to indicate the areas of BLS where they felt the least confident, 
and to suggest the interventions that would make them feel 
more confident. The demographic data of participants 
(position in department, experience), details of study site, 
details on BLS training and previous exposure to cardiac 
arrest were captured. The survey was anonymised, and 
personal identifying information was not captured. 

The survey was disseminated via e-mails using the 
institutional SurveyMonkey (San Mateo, USA) account of the 
Division of Emergency Medicine, University of Cape Town. 
In addition, hard copy surveys were also distributed. These 
were manually entered into the SurveyMonkey database by 
the study team.

After completing the data collection, the SurveyMonkey 
database was downloaded for analysis. The data are 
presented using flow charts, tables and figures. Also provided 
is a breakdown of the various participant staff groups who 
responded with their experience, as well as the proportions 
of study sites that contributed to the study. Answers to the 
multiple-choice survey questions are also given and analysed 
using proportional breakdowns. Confidence levels of 
participants are presented using the mean and standard 
deviation. The data were not considered sufficiently powered 
to cater for any inferential statistics.

Ethical consideration 
Ethical approval for this study was obtained from the Human 
Research Ethics Committee of the University of Cape Town 
(668/2017) prior to data collection. Hospital permission was 
also obtained from the various site CEOs.

Results
A total of 200 questionnaires were disseminated via the 
online survey tool and hand-delivered hard copies. A total of 
74 participants responded over the study period giving an 
overall response rate of 37%. All returned surveys were 
completed in full and there were no invalid forms. Figure 1 
provides a breakdown of the data collection from the various 
participants and study sites. Of the study participants, 69 
(93%) worked exclusively in public sector hospitals and 5 
(7%) worked in both public and private sector hospitals.

Of the participants, 35 (47%) had 0–5 years’ radiology 
experience, 19 (26%) had 5–10 years’ experience and 20 (27%) 
had more than 10 years’ experience in their respective roles. 
The different groups’ experience is presented in Table 1.

Of the 74 study participants, 41 (55%) reported that there was 
no formal BLS training at their place of employment. A total 
of 63 (85%) participants indicated that they had taken part in 
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a BLS course at some time: two (2.7%) had taken part in a BLS 
course within the past year and 61 (82.4%) had taken part in 
a BLS course more than a year ago. The remaining 11 (14.8%) 
reported never having taken part in a BLS or equivalent 
course. Of the total 74 responses gathered, 11 (14.9%) 
respondents reported having completed a trauma course, six 
(8.1%) reported a critical care course, 22 (29.7%) reported 
advanced life support course and 28 (37.8%) study 
participants reported never having completed a trauma, 
critical care or similar advanced life support course.

A total of 72 (97.0%) reported that they were involved in 
resuscitating a cardiac arrest between 0 and 5 times per 
month. No further details were collected on the specifics on 

these events. No participants reported involvement in more 
than five cardiac arrests per month other than for two (2.7%) 
participants, who reported exposure to more than 10 cardiac 
arrests per month – both reported by radiographers, one 
based at Red Cross War Memorial and the other based at 
Groote Schuur Hospital. Table 2 describes the average 
confidence levels of each group in terms of recognising 
cardiac arrest, managing the airway and initiating CPR or 
chest compressions.

Of the 74 study participants, 18 (24%) reported that they were 
confident in performing all three of the core components of 
BLS. However, 31 (42%) of participants reported that basic 
airway management was the component of BLS that they felt 
least confident with. This was followed by basic circulation 
support (providing chest compressions) where 26 (35%) of 
participants reported poor confidence. This was followed by 
basic breathing assistance and support with 24 (32%) of 
participants reporting poor confidence. There were 55 
(74.32%) participants who stated that they would feel more 
confident in performing BLS if there was an EC doctor or 
nurse present. Figure 2 describes the self-reported factors 
that would increase their confidence in recognising and 
managing cardiac arrest.

Discussion
There was a clear deficiency overall in participant confidence 
for recognising cardiac arrest, managing an airway, providing 
rescue breaths and initiating cardiac compressions during 
cardiac arrest. Although radiologists and radiology trainees 
reported amongst the greatest confidence in recognising cardiac 
arrest, the confidence levels of radiographers, their trainees and 
nurses in recognising cardiac arrest, were low. This was 
concerning, particularly as the latter group is most likely to be 
amongst first responders in a cardiac arrest. Radiology trainees’ 
confidence was fairly robust concerning managing an airway, 
providing rescue breaths and initiating cardiac compressions 
although nurses reported better confidence in providing rescue 
breaths and initiating cardiac compressions.

The reasons for these discrepancies were not tested, but may 
stem from less exposure to actual arrests, as well as prior and 
current medical training and experience. Radiology trainees 
are more likely than any of the groups to have been recently 
exposed to advanced life support training. Low confidence 
levels in the radiography cohort may result in delays in 
initiating BLS which may lead to poorer patient outcomes.16

Of course, this study only reports confidence levels and not 
actual performance which can both be better or worse than the 
reported confidence would suggest. Numerous international 

TABLE 1: Level of working experience in the imaging department of various study participant groups.
Experience level Radiology trainee  

(N = 19)
Radiologist  

(N = 8)
Radiographer trainee  

(N = 1)
Radiographer  

(N = 42)
Nurse  
(N = 4)

Total  
(N = 74)

N % n % n % n % n % n %

0–5 years 19 100 1 12.5 1 100 12 28.5 2 50.0 35 47.0
5–10 years 0 - 4 50.0 0 - 14 33.3 1 25.0 19 26.0
More than 10 years 0 - 3 37.5 0 - 16 38.1 1 25.0 20 27.0

Total number of
surveys

n = 74 (100%)

Study par�cipants

Radiographers

n = 42 (56.8%)

Radiology trainees

n = 19 (25.7%) 

Radiologists

n = 8 (10.8%)

Nursing staff

n = 4 (5.4%)

Radiographer trainee

n = 1 (1.4%)

Study site

Groote Schuur Hospital

n = 36 (48.7%) 

Mitchells Plain Hospital

n = 13 (17.6%)

New Somerset Hospital

n = 9 (12.2%)

Red Cross War Memorial
Hospital

n = 8 (10.8%)

Victoria Hospital

n = 8 (10.8%)

Exclusions

n = 0

FIGURE 1: Breakdown of respondents’ demographics.

http://www.sajr.org.za�


Page 4 of 5 Original Research

http://www.sajr.org.za Open Access

studies have shown lack of confidence in initiating BLS when 
confronted with cardiac arrest, not only amongst general 
nurses, students or non-surgical disciplines, but also within 
emergency care staff.16,17,18,19,20 Maharaj concluded that 
emergency care staff working in both public and private 
settings in South Africa were not sufficiently confident to 
initiate BLS. As in our study, they showed that the presence of 
an appropriately trained clinician leading resuscitation 
boosted confidence in performing BLS.7

The lack of regular exposure to cardiac arrest may result either 
to a degree of complacency or excessive insecurity, leaving staff 
unprepared to deal with the situation adequately. However, this 
could potentially be mitigated by ensuring regular BLS refresher 
courses, together with simulation training.18 Only 2.7% of 
participants in our study had taken part in BLS updates and 
training over the previous year. This is a far lower proportion 
than reported in the local study by Maharaj, where 42% of 
participants indicated that they had participated in a BLS course 
within the past year and yet they still reported low confidence.7 
Also locally, Mabasa suggested that regular advanced life 
support skills training and the implementation of better support 
systems would contribute greatly to the positive outcomes of 
cardiac arrest patients.6 Still local, Keegan concluded that even 
nursing staff who attended single BLS training sessions retained 
limited amounts of knowledge and emphasised that repetitive 
refresher training is of utmost importance.10

Less than half of our study participants were aware of how to 
obtain BLS training within their setting. Although not 

specifically determined, the actual availability of training 
may conceivably be considered a hindrance by removing 
staff from busy workplaces as well. Maharaj demonstrated 
the discrepancy between private and public service provision 
and training, where there was less access to courses in the 
public sector (which is also where our study took place).7 In 
addition, it is unlikely, considering limited resources, that 
imaging staff would be prioritised for training.

The option of having the ability to rapidly summon an 
emergency response team was also popular amongst 34 
(45.9%) of our study participants. As has been shown, an 
emergency response team has a significant positive impact on 
patient care and in-hospital survival outcomes.21 Our study 
did not collect information regarding the emergency response 
teams or protocols for any of the sampled institutions. 
Nonetheless, BLS still needs to be initiated by the first 
responder irrespective of the clinical setting while awaiting an 
experienced team to take over life support interventions.

This study provides an interesting perspective on the 
challenges in achieving a confident team in the radiology 
department. There were limitations to this study. It included 
only a proportion of Cape Town hospitals and excluded the 
private sector. It was also small and the response rate, 
despite effort from the study team, was lower than 
anticipated. Data collection was challenging because of the 
various work patterns and different work areas of staff. It 
was anticipated that staff may be reluctant to participate, 
given their expected low confidence levels in managing 
cardiac arrest.

As such, it was not possible to analyse groups in more detail or 
compare groups statistically. It was therefore difficult to 
generalise the findings beyond this sample. Despite the study 
being limited by its size, the findings echo what is already 
known elsewhere about the subject. Participant replies were 
consistent with those from other research. It is believed unlikely 
that a larger sample would yield a markedly different result.

Although the survey prompted participants to explain their 
choice whenever ‘Other’ was selected as an answer option, 
this was not performed by any participant. It is unclear why 
this was the case but may relate to the survey design.

Because of these limitations, the findings of this study cannot 
be generalised or offer definitive direction on the BLS 
confidence of radiology staff in public sector hospitals in 
Cape Town.

TABLE 2: Mean (and standard deviation) self-reported confidence levels of participants out of a score of 10 (where 10 was very confident and 0 was no confidence).
Confidence variable Radiology  

trainee (N = 19)
Radiologist  

(N = 8)
Radiographer  
trainee (N = 1)

Radiographer  
(N = 42)

Nurse  
(N = 4)

Total  
(N = 74)

N SD n SD n SD n SD n SD N SD

Recognising cardiac arrest 8.95 ±1.4 7.75 ±1.5 4.0 ±0 5.12 ±2.3 6.50 ±3.4 6.45 ±2.7
Managing an airway 7.63 ±1.4 4.88 ±2.4 3.0 ±0 3.48 ±2.5 6.75 ±3.5 4.86 ±2.9
Providing rescue breaths 
and initiating cardiac 
compressions

8.74 ±0.9 6.38 ±1.6 4.0 ±0 4.79 ±2.9 8.0 ±1.2 6.14 ±2.9

SD, standard deviation.

1

2

3

4

1. Annual BLS or CPR training courses (64, 45%)

2. Emergency centre hospital cardiac
arrest support system (44, 31%)

3. The knowledge that your colleagues are BLS/
CPR trained (34, 24%)

4. Other  (1, 0%)

CPR, cardiopulmonary resuscitation; BLS, basic life support.

FIGURE 2: Factors considered to increase confidence of basic life support initiation
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Conclusion
Although small, this study showed that many radiology 
staff and their medically trained support staff within a 
subset of public hospitals in Cape Town, South Africa, felt 
insufficiently confident in recognising cardiac arrest, 
managing the airway and initiating cardiac compressions. 
It further highlighted the lack of uptake or awareness of 
regular and refresher BLS training within this cohort. It 
would seem reasonable that advertising and access to BLS 
training, including use of simulation for imaging staff 
should be re-evaluated as a patient safety initiative. This 
would require validation and balancing against the other 
resources used to manage the burden of acute illness and 
death within public hospitals. The survey tool used for 
this study could be used to review the retention of core 
BLS knowledge and skills post-training interventions. 
Similarly, opportunities to improve emergency response 
teams, as well as exposure to cardiac arrest scenarios could 
be explored in partnership with local ECs, training 
departments or medical emergency teams. Future 
exploration by means of a larger study cohort to allow 
subgroup analysis, specifically considering how prior 
experience and current training and exposure affect 
confidence, is recommended.

Acknowledgements
The authors would like to acknowledge the Divisions of 
Radiology and Emergency Medicine of the University of 
Cape Town for the support provided. They would also like to 
acknowledge all the participants of this study. 

Competing interests
The authors report no conflicts of interest.

Authors’ contributions
All authors contributed equally to the study research and 
write up.

Funding information
No formal funding was required or accepted in completing 
this study.

Data availability statement
Data sharing is allowed with permission from the authors, as 
there were new data created and analysed. 

Disclaimer
The views expressed in this article are that of the authors and 
not the official position of the University of Cape Town or 
any of the participating study centres.

References
1. Sasson C, Rogers MA, Dahl J, et al. Predictors of survival from out-of-hospital cardiac 

arrest: A systematic review and meta-analysis. Circ Cardiovasc Qual Outcomes. 2010 
Jan;3(1):63–81. https://doi.org/10.1161/CIRCOUTCOMES.109.889576

2. Gräsner JT, Herlitz J, Koster RW, et al. Quality management in resuscitation – towards 
a European cardiac arrest registry (EuReCa). Resuscitation. 2011 Aug 
1;82(8):989–994. https://doi.org/10.1016/j.resuscitation.2011.02.047

3. Hazinski MF, Nolan JP, Billi JE, et al. 2010 International consensus on 
cardiopulmonary resuscitation and emergency cardiovascular care science with 
treatment recommendations. Circulation AHA. 2010 Oct;122(suppl 2):S250–S275. 
https://doi.org/10.1161/CIR.0b013e3181fe3e4c

4. Perkins GD, Cooke MW. Variability in cardiac arrest survival: The NHS ambulance 
service quality indicators. Emerg Med J. 2012;29(1):3–5. https://doi.org/10.1136/
emermed-2011-200758

5. Peberdy MA, Kaye W, Ornato JP, et al. Cardiopulmonary resuscitation of adults in 
the hospital: A report of 14 720 cardiac arrests from the National Registry of 
Cardiopulmonary Resuscitation. Resuscitation. 2003 Sep 1;58(3):297–308. 
https://doi.org/10.1016/S0300-9572(03)00215-6

6. Mabasa TE. A prospective study on the outcomes on adult cardiopulmonary 
resuscitation in Cape Town. MMed thesis. University of Cape Town; 2012.

7. Maharaj S. A survey to determine whether emergency centre nurses are confident 
in initiating BLS across emergency centres in the Western Cape metropole. MMed 
thesis. Stellenbosch University; 2013.

8. Nyman J, Sihovonen M. Cardiopulmonary resuscitation skills in nurses and nursing 
students. Resuscitation. 2000 May;47(2):179–184. https://doi.org/10.1016/
S0300-9572(00)00226-4

9. Mäkinen M, Niemi-Murola L, Kaila M, et al. Nurses’ attitudes towards resuscitation 
and national resuscitation guidelines: Nurses hesitate to start CPR-D. Resuscitation 
2009;80(12):1399–1404. https://doi.org/10.1016/j.resuscitation.2009.08.025

10. Keenan M, Lamacraft G, Joubert G. A survey of nurses’ basic life support 
knowledge and training at a tertiary hospital. AJHPE. 2009 Dec;1(1):3–7.

11. Dwyer T, Mosel Williams L. Nurses’ behaviour regarding CPR and the theories of 
reasoned action and planned behaviour. Resuscitation. 2002;52(1):85–90. https://
doi.org/10.1016/S0300-9572(01)00445-2

12. Whelan Y. Cardiac arrest: The skills of the emergency nurse practitioner. Accid 
Emerg Nurs. 1997;5(2):107–110. https://doi.org/10.1016/S0965-2302(97)90092-8

13. Terzi A. Nurses’ role in the modern resuscitation era. Hosp Chron. 2012;7(1): 
25–31. https://doi.org/10.2015/hc.v7i1.389 

14. Tygerberg. Annual report 2016 [homepage at Internet]. c2016 [cited 2017 Dec 
11]. Available from: https://www.westerncape.gov.za/dept/health/documents/
annual_reports/2016.

15. Jacobs DG, Pretorius EJ, Barnard MM. CT use. How does the Western Cape 
compare? CT utilisation in the Western Cape versus other international locations. 
Poster presented at: RSSA/BISSA Breast Imaging Congress 2014.

16. Cummins RO, Ornato JP, Thies WH, et al. Improving survival from sudden cardiac 
arrest: The ‘chain of survival’ concept. Circulation. 1991 May 1;83(5):1832–1847. 
https://doi.org/10.1161/01.CIR.83.5.1832

17. Filgueiras Filho NM, Bandeira AC, Delmondes T, et al. Assessment of the general 
knowledge of emergency physicians from the hospitals of the city of Salvador (Brazil) 
on the care of cardiac arrest patients. Arq Bras Cardiol. 2006 Nov;87(5):634–640.

18. Kimaz S, Soysal S, Cimrin AH, et al. Assessment of physicians employed in 
emergency medical services about their level of knowledge on basic life support, 
advanced cardiac life support and medicolegal responsibilities. Ulus Travma Acil 
Cerrahi Derg. 2006;12(1):59–67.

19. Howell P, Tennant I, Augier R, et al. Physicians’ knowledge of cardiopulmonary 
resuscitation guidelines and current certification status at the university hospital 
of the West Indies, Jamaica. The West Indian Med J. 2014;63(7):739–743. https://
doi.org/10.7727/wimj.2013.267

20. Chandrasekaran S, Kumar S, Bhat SA. Awareness of basic life support among 
medical, dental, nursing students and doctors. Indian J Anaesth. 2010 
Mar;54(2):121. https://doi.org/10.4103/0019-5049.63650

21. Chan PS, Jain R, Nallmothu BK, et al. Rapid response teams: A systematic review 
and meta-analysis. Arch Intern Med. 2010 Jan 1;170(1):18–26. https://doi.org/10. 
1001/archinternmed.2009.424

http://www.sajr.org.za�
https://doi.org/10.1161/CIRCOUTCOMES.109.889576�
https://doi.org/10.1016/j.resuscitation.2011.02.047�
https://doi.org/10.1161/CIR.0b013e3181fe3e4c�
https://doi.org/10.1136/emermed-2011-200758�
https://doi.org/10.1136/emermed-2011-200758�
https://doi.org/10.1016/S0300-9572(03)00215-6�
https://doi.org/10.1016/S0300-9572(00)00226-4�
https://doi.org/10.1016/S0300-9572(00)00226-4�
https://doi.org/10.1016/j.resuscitation.2009.08.025�
https://doi.org/10.1016/S0300-9572(01)00445-2�
https://doi.org/10.1016/S0300-9572(01)00445-2�
https://doi.org/10.1016/S0965-2302(97)90092-8�
https://doi.org/10.2015/hc.v7i1.389�
https://www.westerncape.gov.za/dept/health/documents/annual_reports/2016�
https://www.westerncape.gov.za/dept/health/documents/annual_reports/2016�
https://doi.org/10.1161/01.CIR.83.5.1832�
https://doi.org/10.7727/wimj.2013.267�
https://doi.org/10.7727/wimj.2013.267�
https://doi.org/10.4103/0019-5049.63650�
https://doi.org/10.1001/archinternmed.2009.424�
https://doi.org/10.1001/archinternmed.2009.424�

