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PART A: LITERATURE REVIEW 

 

This literature review will be presented in two parts. Firstly, a general introduction aims to 

familiarise the reader with the definition of out-of-hospital cardiac arrest, its epidemiology in 

South Africa and abroad, and its survival rate. The introduction will also provide some 

information on the main interventions to minimise morbidity and mortality following OHCA. 

Secondly, the results of a directed literature search will be presented that focuses on just one 

of these interventions: early bystander cardiopulmonary resuscitation (CPR). More 

importantly, telephone-guided cardiopulmonary resuscitation (tCPR). 

 

Introduction 

Out-of-Hospital Cardiac Arrest 

The American Heart Association defines cardiac arrest as "the sudden cessation of cardiac 

activity so that the victim becomes unresponsive, with no normal breathing and no signs of 

circulation.” If corrective measures are not taken rapidly to reverse this, this condition 

progresses to death (1). Approximately 31% of all deaths globally, according to the World 

Health Organization (WHO), are as a result of sudden cardiac arrest (2). Ischaemic heart 

disease is also listed as the number one cause of death on the Global Health Observatory 

data for the WHO (3). In South Africa however, Statistics South Africa has listed heart disease, 

hypertensive disease and ischaemic heart disease as the underlying cause of death for a 

combined total of almost 54 000 people in 2015 (4). Approximately 53% of all deaths in South 

Africa occur outside of a medical/hospital (4). 

 

While the literature of cardiac arrest originating from the low to middle-income country (LMIC) 

setting is scarce or non-existent, what is available does however show worse survival rates 

where cardiac arrest chains of care are in the very early stages of development or are 

completely absent (5, 6). 

 

Out-of-hospital cardiac arrest (OHCA) is used to distinguish between cardiac arrest that 

occurs out of a hospital setting to those that occur in a hospital setting around medical 

professionals (7). OHCA has a very poor outcome and mortality rates are as high as 91-100% 

in some settings (8, 9).  
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Despite the high mortality rate of OHCA, numerous factors have been identified that are 

associated with survival. These include, and are not limited to: whether the prehospital arrest 

was witnessed or not, the time taken for Emergency Medical Services (EMS) to arrive on 

scene, if a shockable rhythm was present and identified, if there is availability of a defibrillator 

and whether pre-hospital cardiopulmonary resuscitation (CPR) was initiated or not. Survival 

rates are greatly improved the earlier treatment is provided and this is especially true for the 

early commencement of bystander CPR (10).  

 

The chain of survival is a 5-step concept created by the AHA which comprises of a series of 

actions to be performed as quickly as possible to increase the chances of survival for patients 

who have OHCA (11). The five steps include early recognition of OHCA and EMS activation, 

early CPR, rapid defibrillation, effective advanced life support and integrated post cardiac 

arrest care. 

 

Early Recognition 

In order to both access EMS services and initiate early CPR one would be required to 

recognize OHCA. The earlier this is recognized, the earlier the steps of the chain of survival 

can be activated to increase the likelihood of survival from the OHCA. Due to the large 

educational gaps, cultural beliefs around death/dying and the multitude of languages spoken 

in South Africa, it may not always be a simple entity to recognise early, but as approximately 

53% of all deaths occur outside the hospital domain in South Africa one can understand how 

important this task should be (4). With the increase in noncommunicable diseases in SA, the 

rates of OHCA may increase and thus early recognition should be emphasized. 

 

Early CPR 

The next most important step, following early recognition of OHCA, is early CPR. Early CPR 

can be attained by improving the likelihood of bystander CPR being initiated. This could be 

achieved by global awareness campaigns, formal community training or simply by 

encouraging and leading bystander CPR by the EMS Dispatch Operator. ILCOR Telephone 

CPR Time Standards (Appendix A) recommends time from call to the dispatch operator 

recognition of cardiac arrest, to initiating CPR should be within the first 180 seconds of the call 

(12). This is to improve survival rates from those that suffer OHCA. 
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Early Defibrillation 

An Automated External Defibrillator (AED) is a device created specifically for laypersons. It 

consists of two self-adhesive pads that are attached to the bare chest of a collapsed patient, 

presumed to be in cardiac arrest, where the AED will then analyse the patient’s cardiac rhythm. 

Once analysed the AED will then independently decide whether a shock should be 

automatically delivered or not. An AED typically comes with pictures or diagrams to show 

users how to use the device as well as voice prompts that instructs the user, in a simple step 

by step manner, on how to make use of the device.  

 

A systematic review (13) published in 2017 looked at 41 studies that included Public Access 

Defibrillation (PAD) programs and it was shown that there was a median overall survival rate 

of 40% when an AED was used in an OHCA (13). Of the 41 studies included, only 18 reported 

on lay-person responders, 20 reported on trained responders (EMS and firefighters) and 3 

studies reported on both. It was noted that individuals of OHCA had a two-fold higher survival 

rate if a PAD was utilized by a non-dispatched lay-person responder when compared to a 

dispatched healthcare responder. One needs to consider that the increase of survival in this 

group may not be just from the defibrillation alone as a lay responder who effectively uses a 

PAD may have some sort of basic life support training, and are therefore more likely to 

recognise signs of cardiac arrest earlier, call EMS for support, start early effective CPR and 

utilise an AED at a much earlier and more effective time (14).  PAD programs have been 

introduced in many countries due to their simplicity and effectiveness. 

 

In South Africa, the availability of an AED to the general public is likely to be very poor, 

although no literature has been found to support this. An AED is typically found in shopping 

malls, sports stadiums, airports, gyms and any particular place where crowds may be 

expected to be. International studies have shown that the willingness of general laypersons to 

utilize an AED ranged between 12 and 87% where concerns were raised with regards on how 

to use the device, concerns of causing more harm and the fear of legal litigation being cited 

as reasons for poor AED utilization (15). There is also no literature that looks at the use of, or 

the outcome of the use of, an AED with laypersons in South Africa specifically. A literature 

search for effectiveness in other LMIC countries does reveal how the implementation of an 

AED program in the Metro Subway of São Paulo saves lives (14). Of patients who had an 

initial heart rhythm consistent of ventricular fibrillation, survival to discharge improved from 0% 

pre-AED implementation to 43% post-AED implementation in this subgroup of individuals (14). 

An AED or a manual defibrillator would possibly be on hand with EMS crew and the first time 
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one would be used on a patient will more likely than not depend on the time taken for the first 

trained EMS provider to arrive on scene. 

 

Early ACLS 

Time taken for EMS to arrive at a medical scene varies in duration and is restricted to the 

available resources at the time of the incident. A study in Amsterdam highlighted how survival 

of OHCA was greatly improved by shorter time intervals for EMS to arrive at the scene (10). 

In South Africa, due to poor financial and human resources, times for EMS arrival may be 

prolonged when compared to HICs and therefore bystander CPR may assist in bridging this 

time gap. 

 

Early Post-Resuscitative Care 

Of all the Sub-Saharan African (SSA) countries six do not have access to even one qualified 

registered cardiologist. Only one-third of all SSA countries have a working cardiac 

catherisation laboratory leaving over 110 million people in SSA without the option of 

percutaneous coronary intervention (16). South Africa is fortunate enough to have some 

cardiology services and in some urban centres there is access to Intensive Care Units for 

post-resuscitative care. That said, the provision of these services are highly dependent on the 

area in which you reside and is not evenly distributed throughout the country. All the steps of 

the chain of survival are integral for patient survival of OHCA and if the final step cannot be 

provided one may argue about the futility of the steps preceding it. 

 

While all of the links in the chain of survival are essential to improving mortality following 

OHCA, the remainder of this review will focus on tCPR only. 

  



 10 

Aims and Objectives 

To evaluate and appraise global literature pertaining to tCPR.  

 

Search Strategy 

A search was performed using the Pubmed Database on 28 December 2019. The search was 

conducted, specifically and then more broadly. Each of the search strings (1-9) is shown 

below. 

 

1. "Out-of-Hospital Cardiac Arrest"[Mesh] AND "Cardiopulmonary Resuscitation"[Mesh] 

AND "Emergency Medical Dispatch"[Mesh] AND "South Africa"[Mesh] 

2. "Out-of-Hospital Cardiac Arrest"[Mesh] AND "Cardiopulmonary Resuscitation"[Mesh] 

AND "Emergency Medical Dispatch"[Mesh] AND "Africa"[Mesh] 

3. "Out-of-Hospital Cardiac Arrest"[Mesh] AND "Cardiopulmonary Resuscitation"[Mesh] 

AND "Emergency Medical Dispatch"[Mesh] 

4. "Out-of-Hospital Cardiac Arrest"[Mesh] AND "Emergency Medical Dispatch"[Mesh] 

5. "Out-of-Hospital Cardiac Arrest"[Mesh] AND "South Africa"[Mesh] 

6. "Out-of-Hospital Cardiac Arrest"[Mesh] AND "Africa"[Mesh] 

7. telephonic[All Fields] AND ("cardiopulmonary resuscitation"[MeSH Terms] OR 

("cardiopulmonary"[All Fields] AND "resuscitation"[All Fields]) OR "cardiopulmonary 

resuscitation"[All Fields] OR "cpr"[All Fields]) 

8. dispatch[All Fields] AND assisted[All Fields] AND ("cardiopulmonary resuscitation"[MeSH 

Terms] OR ("cardiopulmonary"[All Fields] AND "resuscitation"[All Fields]) OR 

"cardiopulmonary resuscitation"[All Fields] OR "cpr"[All Fields]) 

9. ("call centers"[MeSH Terms] OR ("call"[All Fields] AND "centers"[All Fields]) OR "call 

centers"[All Fields] OR ("call"[All Fields] AND "centre"[All Fields]) OR "call centre"[All 

Fields]) AND ("cardiopulmonary resuscitation"[MeSH Terms] OR ("cardiopulmonary"[All 

Fields] AND "resuscitation"[All Fields]) OR "cardiopulmonary resuscitation"[All Fields] OR 

"cpr"[All Fields]) 

 

Search results were first scanned for relevance and excluded based on title and abstract prior 

to interrogation of the full-text article. Any duplicates were removed. Articles were limited to 

English and those that were published in the last 10 years. The reference list of each of the 

included articles was then inspected to include any other relevant studies. While there was a 



 11 

paucity of literature from the African continent, some international studies were included. The 

following major themes were evident from the literature:  

 

• CPR and the role of bystander CPR 

• Telephonic CPR 

• Overall effects of implementing tCPR programs 

• Executed tCPR quality 

• Linguistics of tCPR 

• Barriers and challenges of tCPR 

• Audio vs Visual tCPR 

 

These themes will form the basis of the discussion in the sections that follow. 

 

CPR and the role of bystander CPR 

The first recommendations for CPR were issued in 1974 (17) and since then international CPR 

guidelines have been reviewed and altered regularly. The International Liaison Committee on 

Resuscitation (ILCOR) have undertaken continuous scientific reviews of CPR. A huge 

emphasis has been placed on improving CPR quality provided by all forms of rescuers, with 

an aim to improve survival of patients who have suffered cardiac arrest. Multiple studies 

highlight the importance of chest compressions and the clinical importance of delaying the 

gaps between chest compression cycles(18, 19) but conclusive evidence is still lacking with 

regards to ventilation.  

 

During an acute cardiac arrest, a proportion of patients may have a shockable cardiac rhythm, 

such as ventricular fibrillation (VF), which requires a defibrillator device, either AED or manual, 

to treat the dysrhythmia. It has been shown that early CPR may prolong the duration of VF 

and may likely increase the susceptibility of the heart to successfully convert from a VF to a 

normal rhythm after defibrillation (20). Due to poor AED availability and delays in EMS care 

CPR may play a large role in prolonging the VF duration giving the patient a better chance for 

ROSC when an EMS provider does arrive on scene. 

 

The latest ILCOR summary on cardiopulmonary resuscitation and emergency cardiovascular 

care science focuses on all forms of CPR strategies including EMS, Dispatch Assisted and 
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Bystander CPR interventions and the recommendations attached to each. A strong emphasis 

has been placed on Dispatch Assisted and Bystander CPR and it has been recommended 

that bystander CPR is performed for all patients in cardiac arrest (21).  

 

Bystander CPR has been shown to improve neurologically intact survival from patients who 

have suffered from OHCA (22, 23) and bystander CPR is being recommended for all patients 

in cardiac arrest (24). This is a class 1 recommendation by the American Heart Association 

with level of evidence C-LD (21) (This means that evidence and/or general agreement that a 

given treatment or procedure is beneficial, useful, effective and its use is 

recommended/suggested). The benefits of performing early CPR have been shown 

repeatedly (25). Patients who received bystander CPR had 1.3 times the chance to survive to 

assessment in hospital and were 2.5-fold more likely to survive to hospital discharge when 

compared to people who did not receive bystander CPR (10). Despite the push for bystander 

CPR it has been shown that bystanders are apprehensive to perform CPR (26). In Seattle, a 

city in the United States of America, citizens were extensively trained to perform CPR and yet 

almost half witnessed cardiac arrests did not have CPR performed on them (26). 

 

There is paucity in the literature of bystander CPR within LMIC countries but in 2017 a cohort 

study was done in Cameroon looking at the epidemiology of sudden cardiac arrest (6). Of the 

88.9% cases of witnessed cardiac arrest in two health areas of Doula, family members were 

present in 63% of cases and CPR was only attempted in 3.7% of all cases (6). OHCA analysis 

in Taipei revealed that the initial shockable rhythm and early bystander CPR was strongly 

associated with better survival rates following arrest (27).  

 

A South African study on OHCA and return of spontaneous circulation was conducted in 

Johannesburg (9). In this particular study, OHCA data were extracted out of a database and 

analysed with regards to what favoured return of spontaneous circulation (ROSC). A total of 

510 confirmed cardiac arrest patients were considered for resuscitation due to OHCA, of these 

205 of them were offered resuscitation. All 205 received chest compressions. ROSC was not 

obtained in those with no form of resuscitation compared to 36 patients where ROSC was 

obtained when resuscitation was performed.  

 

There appears however to be no literature on this topic within the Western Cape. CPR is a 

basic skill that could be easily initiated by the community with the potential of making an impact 
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on survival and thus there should be an emphasis made towards the study and teaching of 

this important skill in our population. 

 

Telephonic CPR 

To increase the likelihood of performing bystander CPR, ILCOR has advised the use of and 

the promotion of tCPR (12, 21). Multiple studies have looked at the effectiveness of the use 

of tCPR throughout the world but most of the data are coming from high-income countries. 

Research done in both Holland and Denmark displayed the ease and success of the use of 

tCPR (28, 29). In Arizona, tCPR was shown to be an independent predictor for OHCA survival 

and improved functional outcome (30). There is a lack of data in LMICs but tCPR was 

addressed recently in Iran and published in July 2019 (31). Data on OHCA was looked at 6 

months before and after the integration of a tCPR program. Successful CPR increased from 

28.1% to 32% (31). 

 

Overall effects of implementing tCPR programs 

Ideally, the implementation of a tCPR program needs to be carefully planned, in order to have 

a positive effect on bystander CPR and OHCA survival rates and should be a simple process 

to introduce. Before looking at the intricacies of such a program one should evaluate the 

overall effects of implementing tCPR programs. 

 

Hasan, et al. piloted a prospective interventional study where the before and after effects of 

implementing a dispatcher-assisted cardiopulmonary resuscitation (DACPR) program for 

OHCA in Kuwait was assessed (32). In this particular study two focus groups, pre and post-

intervention, were compared by analysing the effects of the DACPR program on OHCA 

recognition rate, CPR instruction rate and bystander CPR rate. EMS call-takers were trained 

with a standardised protocol over one day. A total of 332 OHCA cases were extracted from 

the EMS data of which 176 qualified for interpretation. OHCA recognition rate and CPR 

instruction rate increased post pilot implementation but interestingly, unlike most other studies, 

bystander CPR rates did not increase and neither did ROSC and survival to discharge rates 

(32). Despite the poor uptake of bystander CPR, OHCA recognition increased from 2% to 

12,9% and CPR instruction rate increased from 0% to 10.4% (32). 
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Participants in this study were living the middle east with little detail given on the nationality of 

those callers who were not from Kuwait, and no information regarding the genders, religion or 

nationality of the individuals who had suffered the OHCA. The study does not explain why 

there was such a poor uptake by bystanders to perform CPR or why, despite training, CPR 

instruction rates only increased to 10.4%. There are large cultural differences between the 

Middle East and South Africa and it is not clear if these cultural differences play a role in 

bystander CPR uptake. If this is so then it is likely that one cannot extrapolate these results to 

our population. 

 

A similar prospective, before-after, tCPR program study was conducted in Arizona in the USA 

by Bobrow, et al. over a 3 year period (33). A tCPR ‘bundle’ program was introduced to 2 

regional dispatch EMS staff which included protocols, multiple telecommunicator training 

modules, data collection and feedback. A total of 2334 OHCA cases were analysed during 

this time. Provision of tCPR significantly increased by 9.3%, time to first compression 

decreased by 46 seconds and overall survival was positively affected from 5.6% to 8.3% (33). 

Unlike the study by Hasan, et al. this study appears to have a much more comprehensive and 

extensive training program for dispatch operators. Arizona is situated in a HIC whereas South 

Africa is an LMIC which may not have the same available resources, both monetary and 

human, to conduct a program as extensive and comprehensive as this. 

 

In Rouen France, a tCPR program too was introduced, also with a before-after observational 

study being performed (34). After training dispatchers were able to increase their identification 

of OHCA by 12.5% and CPR recommendations to arrest witnessed increased fivefold. 

Besnier, et al. did comment how there was a small but insignificant trend to increased survival 

of victims of OHCA and how up to only 51% of those who were given recommendation were 

found to still be performing CPR when EMS arrived on the scene. Despite this, this study 

highlighted how easy and efficacious a tCPR program was to implement and that it came at 

no cost at all. The cost-effectiveness is important in a low resource environment. Almost 

identical findings were published by Stipulante, et al. in Belgium after introducing their tCPR 

algorithm with ROSC increasing by around 1% (35). The biggest confounder for starting tCPR 

was the difficulty recognising OHCA due to agonal gasps being interpreted as normal 

breathing. It is anticipated that this could be of bigger concern in South Africa due to different 

levels of education and the multitude of languages spoken by our population. 
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Song, et al. performed a before-after observational study which explored the effects of the 

implementation of tCPR in the Republic of Korea. Bystander CPR rates increased as so did 

survival to discharge out of hospital rates (36). Patients with unknown outcomes were however 

excluded from findings which may have biased results. Almost identical results were found by 

Plodr, et al. in the Czech Republic (37). Dami, et all. highlighted how a brief campaign 

sensitizing dispatch operators to tCPR, and not actually providing them with formal training, 

increased bystander CPR rates similar to other study results (38). This was done in a non-

advanced dispatch system in Switzerland that had no prior experience with tCPR. This 

provides hope in LMICs where resources for extensive programs may not be available. 

 

The effects of a centralised system providing tCPR instructions was described by two studies, 

one from America by Lerner EB and another from Korea by Ro YS (39, 40). Lerner found that 

a centralized system allowed them to train smaller groups of dispatch operators, provided 

them with more experience and was cost-effective (39). Lerner also highlighted how bystander 

CPR rate was 53% compared to the countrywide rate of 20% and that survival rates were 

higher than countrywide rates. Almost identical findings were reported by Ro and it was noted 

that OHCA diagnosis was also improved by centralizing tCPR dispatch programs (40). 

  

With very little published research on the implementation of tCPR programs in the LMIC 

setting, one paper was released in 2019 from Iran (31). A sample of 10 dispatch operators 

were trained in tCPR and how to recognize OHCA and deliver instructions to callers. 

Successful CPR increased from 28.1% to 32% and neurological complications decreased. 

The largest flaw in this study was that individuals who refused to take part in CPR were 

completely excluded, this may lead to selection bias and erroneously increase the validity of 

the positive results. As Iran is a LMIC, one may consider that similar positive results may be 

possible in South Africa due to similarities in our infrastructure and finances in certain areas. 

 

Based on these studies, which analysed the overall effects of implementing a tCPR program, 

a common theme is apparent: Bystander CPR rates are increased globally when tCPR is 

offered with effects on survival, either trending upwards or statistically significantly improving. 

It is common too that despite having the option to institute elaborate training programs, 

introducing a tCPR program can be done very cost-effectively and with minimal effort if one 

chooses.  
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Executed tCPR quality 

Other literature which exists on the topic of telephonic guided CPR focusses on the actual 

quality of executed CPR when guided by a dispatch operator. Yet again existing studies are 

heavily weighted from HICs. However, it is often an untrained layperson who is assessed, and 

this may, therefore, allow for some translation to the South African setting. 

 

Asai, et al. performed an observational simulation study in Japan where 23 laypersons were 

recruited at a shopping mall (41). Dispatchers provided CPR instructions and CPR quality was 

assessed in terms of chest compression depth, rate and hand placement. Time intervals to 

recognise cardiac arrest and to start compressions were recorded. It was found that the quality 

of CPR performed was suboptimal with regards to compression depth but had a good median 

compression rate. This study was limited not only by the number of participants but by the 

large number of female participants included. It has been shown that gender may perhaps 

play a role in the execution of CPR quality and may have an effect on these results (42). In 

this study the rate was verbally ‘counted out’ over the phone at which compressions should 

be performed and rate appears to be performed uniformly well thereof. The audio cue provided 

may be beneficial. 

 

Eisenberg, et al. did a similar study in the USA but also asked the question of ‘Should 

dispatchers instruct lay bystanders to undress patients before performing CPR?’. In this study, 

both groups, those who exposed the chest and the group that did not, had similar suboptimal 

compression depths and adequate compression rates (43). This poor depth and adequate 

rate was in keeping with Asai, et al. The study design consisted of placing a total of three 

layers of clothing on the manikin so it was not surprising that the group that did not expose 

the chest started chest compressions 30 seconds earlier. While this layering of clothing seems 

relevant in the context of the Northern Hemisphere, this may not be relevant in South Africa 

which does not experience winter temperatures as low as the USA. 

 

Based on these studies, which analysed the quality of CPR executed from tCPR instructions, 

it is shown that tCPR may be difficult to perform to standards which are recommended by AHA 

guidelines. Despite not adhering to international guidelines, it is still shown that tCPR positively 

effects bystander rates and OHCA survival rates. These studies were however all manikin 

based studies. Manikin study results may vastly differ from real life scenarios. A manikin 
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scenario is very different from the realities and stressors of a real life resuscitation and it is 

unclear if the findings will be relatable or transferable in real life. There is currently no literature 

on tCPR quality in Africa or South Africa and this creates an opportunity to reveal our own 

unique findings on this topic. 

 

Language and tCPR 

Another aspect of tCPR that has been studied has looked at the language factors around 

tCPR and its effect on its execution. There is an excess of 6000 recorded languages in the 

world, with approximately 23 of them making up half of the world’s population. The 3 most 

spoken languages globally are: Mandarin, Spanish, and English. The South African 

constitution recognises 11 official languages, with most South Africans being able to speak 

two or more of them, but it is known that there are far more languages spoken within our 

borders. With the ease of international travel and immigration in the modern world, the list of 

spoken languages within South Africa would likely increase. 

 

An American based study by Nuño decided to assess the effects of Spanish-only speakers on 

tCPR access (44). An observational cohort study was designed and tCPR audio data was 

analysed between October 2010 to December 2013. All time important tasks were negatively 

affected by Spanish-only speakers. The average time for dispatch crew to recognize the need 

for CPR doubled, time to deliver CPR instructions increased by 90 seconds and time to deliver 

the first compression was also greatly increased. A limitation of this study is that a language 

barrier was coded by the telecommunicator taking the call so some individuals may have not 

been marked correctly. 3398 calls were made and only 39 of them were found to have a 

Spanish language barrier (44). In South Africa, there is likely to be a much higher number of 

people who do not understand English than was recorded in this study and language may play 

a much more important role in our setting. 

 

Riou, et al. conducted a retrospective cohort study in Perth where the words used to initiate 

tCPR were analysed (45). These were either terms of willingness (‘do you want to do CPR?’), 

futurity (‘we are going to do CPR’) or terms of obligation (‘we need to do CPR’). Callers agreed 

more frequently to perform CPR when terms of futurity or obligations were used (97% and 

84%) compared to willingness (43%). One could question the ethics around these terms as 

callers are already in an extremely stressful situation and feeling pressurized to perform CPR 

may have adverse psychological effects on them. There is however potential to increase 
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bystander CPR agreement, and this is something that could potentially be studied further and 

utilized in a South African setting. 

 

Notwithstanding the initiation of bystander CPR, language has also been shown to influence 

the quality of CPR provided. Van Tulder was aware that compression depth is generally poorly 

performed and questioned the effects of repetitive or intensified instructions would have on 

CPR quality (46). A total of 32 volunteers were randomized to either standard wording (‘push 

down firmly 5cm’), intensified instructions (‘it is very important to push down 5cm every time’) 

or repeated instructions of either instruction (46). The best compression depths were 

performed by the standard wording group who managed to compress to a median depth of 

around 35mm. The repeated instructions may have distracted the caller performing CPR and 

led to shallower depths. This was also a very small study sample in each relative group and 

may have biased the results. No study has come out of Africa or South Africa regarding this 

topic but one may predict a similar finding. 

 

Another study by van Tulder described the findings of an investigator-blinded, randomized, 

simulation study to assess which CPR instructions would lead to better compression depths 

being performed (47). Participants were allocated to a ‘push down firmly 5cm’ and a ‘push 

down as hard as you can’ group. No difference in exhaustion, compression depth or quality of 

CPR was observed. This study only included 13 participants and it is not clear whether any 

conclusions can be drawn from a sample of this size. How one should deliver instructions in 

a South African setting is a very valid concern, given the vast differences in languages spoken 

and education levels. A similar study in our setting may offer very different results. 

 

Language does not only affect CPR quality but also OHCA recognition. Riou did research 

regarding the language factors that determine OHCA recognition by dispatch operators. It was 

found that agonal gasps were the most difficult description to interpret and caused 32 of the 

176 confirmed OHCA cases in the study to not be recognised as OHCA cases by dispatch 

(48). Dami, et al. reiterated this point on a study performed in Switzerland on the time to 

identify cardiac arrest and initiate CPR (49). The biggest delay in starting CPR or not 

recognising OHCA was due to incorrectly diagnosing agonal gasps by dispatch operators. 

Travers,et al. had the same findings in Paris, Clegg, et al. in the United Kingdom and Lewis in 

the United States (50-52).  
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In Sweden 313 EMS calls of OHCA were analysed and according to this paper 76% of the 

recorded cases fulfilled criteria for OHCA (53). Only 47% of those calls that fulfilled all the 

criteria were offered tCPR instructions. Of those who were offered tCPR instructions only 6% 

of callers refused to perform bystander CPR. This paper highlights that even though 

bystanders were willing to perform bystander CPR, only about half of cases were offered tCPR 

instructions. It was highlighted that it was often difficult to distinguish between agonal 

breathing and normal breathing and this may have affected who was offered tCPR. The 

difficulty and differentiating agonal gasps has been shown numerous times in multiple 

countries (54-56). 

 

It appears globally that ‘breathing’ is either not assessed, not understood or incorrectly 

identified by dispatchers. If HICs, who have utilized tCPR for some time, have difficulty 

detecting agonal gasps and diagnosing OHCA this would likely prove to be difficult in the 

African and South African setting, too. The studies on the language factors of tCPR highlight 

how important these topics relate to tCPR, its execution and the quality of CPR provided. 

However, other barriers may also exist to the initiation of bystander CPR through tCPR. 

 

Barriers and challenges of tCPR 

Most topics around tCPR focus on the benefits, simplicity and the execution of instructions. 

To fully review tCPR one needs to highlight the barriers and challenges faced by a tCPR 

program. Understanding barriers would allow one to be more prepared and mitigate these 

barriers effectively.  Once again, a paucity of literature to identify the barriers to tCPR in the 

South African context exists.  

 

Huang, et al. performed a  prospective cohort study in Taiwan to compare the effects of 

landline, mobile, and transferred calls on the effectiveness of CPR (57). The use of a mobile 

device was associated with a higher bystander CPR rate when compared to other 

telecommunication modalities. Bystanders may find it difficult to receive instructions and 

attend to a patient when using a landline as the patient may need to be close to the device in 

order to do this. With a large proportion of the South African population living in rural areas or 

informal settlements, one may find the factor of a landline much less of an obstacle. 

 

Recognising OHCA needs to be made as simple and as quick as possible as survival is linked 

to the early initiation of CPR and early defibrillation. Ireland’s National Ambulance Service 
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used a 21-question protocol to identify cardiac arrest and would then offer tCPR instructions. 

This is different from the general minimal question approached generally used and 

recommended by ILCOR (21). These minimal questions relate to the individual not being 

conscious, not breathing and then lead to performing CPR. In 2017 an article published from 

Oman, et al. aimed to identify the time taken to start chest compressions when using this 21-

question approach (58). The median time to achieve this was 05:28 minutes with the biggest 

delay being due to the questioning process. This highlights how important it is to come up with 

a simple tCPR program as an extensive protocol could prove to be a barrier. This study does 

not include the characteristics of the callers, such as language, strength of the call and 

background noise which may have affected the results. The algorithm used in the Western 

Cape EMS does not have the same layout as one described in this study, but this study should 

help EMS to be cognizant of potential drawbacks of different algorithms. 

 

Meischke, et al. sought to determine the effect of simulation training to improve dispatchers’ 

skill in recognising OHCA and decreasing the time for tCPR in 4 western states of the United 

States (59). Actors were used to make fake calls for 4 simulation training sessions over a year. 

Of the 13 Call centres that underwent this training only 6 Call centres provided recordings of 

real OHCA cases of dispatch operators participating in the study. It was concluded that 

simulation training improved tCPR recognition of OHCA rates. As data was only collected from 

6 of the 13 dispatch centres trained, these findings may have not been the same throughout 

the sample. Selection bias may have occurred.  

 

A few factors have been shown to affect the compliance of tCPR instructions from being 

carried out, such as poor phone connection, refusal to perform CPR, cultural barriers and the 

emotional state of the caller (60). A familial relationship to the patient increased the odds of 

CPR being continued when the bystander was guided by the a dispatch operator in France. 

The same study in France highlighted that when an obstacle was encountered CPR was only 

performed in 57% of the cases (60).  

 

Martinage, et al. conducted a single-centre prospective study at a dispatch centre in France 

where tCPR was offered for OHCA (61). A total of 38 patients were included in the study where 

predictive factors of successful tCPR were analysed (61). As a secondary finding, obstacles 

to tCPR were reported.  Obstacles were classified as bystander obstacles (exhaustion, panic, 

feelings of inadequacy etc) and victim obstacles (the position of the body and the morphotype 

of the victim). Interestingly CPR was likely to be continued when there were no familial ties 
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between the victim and the bystander but dropped to only 37% when a familial tie was present 

(61). It is unclear why this was found but maybe the emotional connection with a family 

member may hinder the ability to adequately perform CPR. With such a small sample size 

one should be wary about drawing too many conclusions from this study. Obstacles in France 

may be very different from obstacles found locally and for this reason, South Africa could give 

a very interesting perspective on this topic. 

 

Amen, et al.  evaluated whether there were any disparities of tCPR instruction offered on racial 

or socioeconomic lines in the U.S.A (62). The retrospective review was done on 3807 cases 

and it was reassuring to find that there were no differences receiving CPR instructions based 

on race or an increased income (62). This was a convenience sample, however, and may not 

be a true reflection of the US population as a whole. It is unclear whether this may be 

something of concern in the South African setting. 

 

All these studies conclude that there are multiple barriers inhibiting one to either deliver tCPR 

instructions or affecting bystanders willingness to perform CPR. An African context would 

surely hold very different barriers and a study on this would prove fruitful and could add 

extensively to international literature. 

 

Audio vs Visual tCPR 

Over recent years there has been some discussion over which modality would be the best to 

deliver tCPR instructions. Should traditional audio telephonic instructions be used? Should 

auditory cues such as the sound of a metronome be utilized? With new technological 

advances should completely new forms be offered such as video instructions over a 

smartphone and would this have an impact on the effectiveness of CPR? 

 

Bolle, et al. simulated cardiac arrest and randomly assigned Norwegian high school students 

to two groups, one with audio instructions and one with instructions being delivered via a video 

call (63). Students answered a questionnaire assessing their confidence, understanding and 

the usefulness around the technology. Irrespective of the group a student was allocated to, 

both groups felt that video calls were or would be superior to audio calls (P = 0.0002) and 

improved or would improve their confidence. Bolle published the quality of the CPR executed 

by these study participants two years prior, in 2009, and even though there was a trend 

towards shorter hands-off time in the video-caller group and the median time to first ventilation 
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was significantly shorter, it was however found that video communication would not improve 

CPR quality without prior training (64). The study sample was all high school students who 

are more likely to use modern technology which is not true for older individuals and would 

have biased these results. The data collected for this study was also done so in 2007 where 

video technology was not nearly as advanced as today so findings may be very different today. 

 

A more recent comparison of audio and video instructed CPR on resuscitation outcomes was 

done by Lee, et al. in the Republic of Korea. A retrospective cohort study evaluated 1489 

OHCA cases that were given audio instructions and to 231 OHCA cases that were offered 

video instructions (65). Survival to discharge rates increased from 8.9% to 14.3% in the video 

group (65). This study did not measure CPR quality, but rather outcomes, and with such a 

large difference in the number of people in opposing groups selection bias cannot be 

excluded. 

 

A systematic review and meta-analysis published in 2018 from Taiwan took tCPR a step 

further and compared the quality of CPR provided when guided by either audio-assisted or by 

video-assisted dispatch operator guided bystander CPR. It was shown that video-assisted 

dispatch instructed bystander CPR resulted in better hand placement and better chest 

compression rates (27). It was however shown in 2009 in Taiwan that the addition of video-

assisted CPR caused a delay in the commencement of CPR  but did however improve both 

compression rate and depth performed by bystanders (66). 

 

Video has the potential to improve CPR quality and with evolving technology, this may become 

more evident. In the LMIC setting access to these technologies may not be as widely 

disseminated. It would make sense to first initiate tCPR programs before one starts to 

incorporate more advanced modalities. 

 

Summary 

Existing literature on tCPR is heavily weighted from HICs and very scarce or non-existent from 

LMICs. Worldwide literature highlights several important points regarding tCPR: Telephonic 

CPR programs are simple to implement and are cost-effective or come at very little cost, 

executed CPR quality from tCPR instructions varies greatly, linguistics and language play an 

important role in both delivering and understanding tCPR instructions, there are multiple 

barriers to performing tCPR and there are novel ideas regarding how to deliver tCPR 
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instructions. Currently in South Africa there is no research on this topic. Therefore, there 

appears to be a knowledge gap in Africa and South Africa concerning tCPR, its execution and 

its effects. Thus, our observational simulation study aims to gather the quality of executed 

CPR, compared to the AHA guidelines, when directed by a trained individual utilizing the 

Western Cape EMS Guidecards algorithm of tCPR. 

 

Identification of Gaps 

There is a large gap in terms of ANY literature around CPR, tCPR, CPR quality and its 

execution within the African and South African setting. As there is a marked difference in terms 

of education, financial and cultural backgrounds when comparing Africa to the overwhelming 

literature available from HICs. Africa, and South Africa in particular, could help bridge this gap 

and prove to provide a wealth of information in all future fields of CPR and tCPR research. 
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ABSTRACT 

 

Background: There is little data in Africa regarding dispatch guided telephonic CPR. This 

study looks at the quality of CPR performed when compared to AHA guidelines, by untrained 

laypersons when given telephonic CPR instructions using the Western Cape EMS Guidecards 

algorithm for telephone assisted CPR.  

Methods: In this prospective observational, simulation study, participants were given 

telephonic hands-only CPR instructions using the Western Cape EMS Guidecards. CPR 

quality (hand placement, rate, depth and chest recoil) was analysed and then followed by a 

questionnaire looking at the self-reported comfort regarding the execution of said instructions. 

Results: Overall quality of CPR by participants (n=50) was suboptimal with no participant 

complying with current CPR guidelines.  Demographic factors influenced quality where males 

pushed on average deeper (40.8mm vs 28.5mm, p=0.004) when compared to females. 

Correct hand placement and chest exposure were directly related to the caregivers’ home 

language with English making it more likely to correctly perform these instructions (p=0.01 and 

p=0.002,  respectively). Self-reported comfort had no effect on executed CPR quality. 

Conclusion: The quality of CPR performed by laypersons, when directed by a call-taker using 

the Western Cape Provincial EMS Guidecards Algorithm, can be suboptimal in terms of 

compression rate, depth, full chest recoil and baring of the chest. There is an urgent need to 

find more effective ways, in the Western Cape EMS, to improve executed CPR quality when 

guided by a trained telephone operator. 

 

Keywords: CPR, Bystander CPR, Telephonic CPR, Cardiac Arrest 

 

African relevance:  

• There is a shift of the burden of disease with cardiovascular disease on the rise 

• With the increase of cardiovascular disease we will be seeing a rise in the number of 

out-of-hospital cardiac arrests 

• CPR is our first treatment modality for cardiac arrest 

• Bystander CPR has been to shown to increase the success rates of out-of-hospital 

cardiac arrest and can be encouraged through telephonic CPR instructions from an 

emergency medical services call taker 

• Emergency Medical Services in Africa are young and evolving 
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INTRODUCTION 

In the past, low- to middle-income countries (LMICs), concentrated their resources on tackling 

communicable diseases which formed their biggest causes of death (1). With the increase in 

non-communicable diseases such as cardiovascular disease within South Africa, the 

incidence of out-of-hospital cardiac arrest (OHCA) is also likely to increase (2, 3). 

Cardiopulmonary resuscitation (CPR) is an early potentially life-saving intervention following 

a cardiac arrest (4-7). OHCA has a very poor outcome with a mortality rate as high as 91%-

100% in certain settings (6, 8, 9). Early implementation of CPR, including bystander CPR, has 

been found to improve survival in OHCA (4, 8, 10-13). Emergency Medical Services (EMS) 

on-scene arrival time to reach a patient for further treatment may be excessively prolonged 

due to resource limitations in a LMIC so steps taken to increase the chance of survival for 

patients who have an OHCA should be considered for potential implementation(14).  

 

After an OHCA, call-takers from a dispatch centre are the true ‘first responders’ at any 

emergency as they will be the initial people contacted by the community when seeking medical 

assistance. These call-takers could be utilised to identify OHCA (10), encourage bystander 

CPR to be commenced and guide people on how to perform CPR over the phone, forming the 

second link on the chain of survival described by the International Liaison Committee on 

Resuscitation (ILCOR) (15-19). However, to ensure and increase CPR initiation in both 

dispatchers and bystanders, CPR instructions that are easy to utilise, easy to comprehend, 

easy to remember and quick to implement are essential (20). ILCOR promotes telephonic 

CPR (tCPR) but does not highlight which algorithm to utilise, with multiple independently 

created tCPR algorithms being used globally (21, 22).  

 

International CPR guidelines have been reviewed and altered regularly. ILCOR had initially 

undertaken 5-year cycles on CPR science review and have issued their latest 

recommendations summary in 2017 (23). ILCOR has adapted their review cycle intending to 

perform continuous evidence evaluation. A huge emphasis has been placed on improving 

CPR quality provided by all providers to improve survival of patients who have suffered OHCA. 

ILCOR currently recommends a compression rate of 100–120 compressions/min, a 

compression depth of 5-6cm and total recoil after every compression (23). 

 

At present, there is limited literature available on OHCA and CPR performed by trained EMS 

providers in South Africa. There is no literature on bystander CPR, no research available on 
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tCPR and its utilisation. Bystander CPR has been shown to increase survival of OHCA and 

tCPR is one of the modalities that can be used to increase the likelihood of bystander CPR. 

Despite this lack of literature in South Africa, the Western Cape Provincial EMS has a tCPR 

algorithm for use according to their EMS 2009 EMD Guidecards (24). This algorithm provides 

for the identification of OHCA by call-takers and provision of tCPR instructions to the caller. 

For this reason, we aim to determine the quality of CPR performed on a manikin when guided 

by tCPR, using the Western Cape Provincial EMS tCPR algorithm, and the self-reported 

comfort and understanding of the executed CPR. 

 

METHODS 

Study Design 

We performed a prospective observational study, using a simulated high-fidelity manikin-

based design. Ethical approval was obtained from the Human Research and Ethics 

Committee of the University of Cape Town (Ref: 066/2019) 

 

Study Setting 

This study was performed at a series of Sisaphila events in the greater Cape Town metropole. 

Sisaphila is an unaccredited hands-only CPR training organisation run by Emergency 

Medicine Registrars from the University of Cape Town (25). Their focus is to train the Western 

Cape community members hands-only, bystander CPR monthly. At a Sisaphila event, 

members of the public arrive at their convenience and receive one-on-one CPR training from 

healthcare providers. In 2017 alone, Sisaphila trained approximately 1200 laypersons in 

hands-only CPR across seven events.  

 

The last South African Census, done in 2011, revealed that the Western Cape was the 4th 

most populous province in South Africa with a population of 5.83million people and 3.74million 

people in Cape Town making it the 2nd largest city in South Africa. The Western Cape 

Department of Social Development released in 2019 that the Western Cape had an increased 

estimated population size of 6.76million people. The majority of people living within the City of 

Cape Town district municipality speak Afrikaans (35.7%) as their first language, followed by 

Xhosa (29.8%) and English (28.4%). 
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Data Collection Procedure 

Potential participants were approached individually at Sisaphila CPR training events for 

recruitment. Involvement in the study was completely voluntary and would only be considered 

if participants were older than 18, had no prior CPR training and had no physical or 

psychological factors that would affect them personally while performing CPR. 

 

After obtaining informed consent, participants were taken into a private room, where a high-

fidelity resuscitation manikin was set up (Resus Anne QCPR; Laerdal, Norway). A 

standardised mobile telephone device (Apple iPhone XR, Apple Inc, California, United States 

of America) was placed on loudspeaker, as per the algorithm, and handed to participants to 

call an allocated EMS call-taker. They were told that the manikin was a “person” who had 

collapsed and they would be required to phone an emergency phone number and start with 

the line of “Please help, someone has collapsed”. 

 

A healthcare provider was trained on the Western Cape Provincial EMS hands-only tCPR 

guidecards and assigned the role of the EMS call-taker throughout the study to ensure 

consistency. The call-taker did not deviate from the allocated script used on the algorithm and 

was not present in the room at any point. No language other than English was used to explain 

CPR, regardless of participants’ home language, as the EMS Guidecards are only available 

in English. In reality a call-taker might provide instructions in a different language if they felt 

comfortable to do so, but for this study language and dialogue were standardised for reliability. 

 

Once the call-taker was phoned, tCPR instructions were provided to participants and hands-

only CPR was performed on the manikin. CPR quality was independently analysed using the 

manikin. The manikin was linked to the Laerdal Skills Reporter software that recorded hand 

placement [%], mean compression rate [compressions per min], mean compression depth 

[mm] and chest recoil in real-time, which was then stored under a unique identifier to ensure 

the anonymity of the participants. Acceptable rates and depth limits can be manually 

programmed into the manikin and were set according to the latest American Heart Association 

(AHA) guidelines. The principal investigator remained in the room to observe whether the 

chest of the manikin was exposed or not and to set up the manikin pre and post CPR but did 

not assist the participant in any aspect of the simulation. 
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The second part of the study was to elicit the self-reported comfort and understanding of 

performing CPR after being guided via the telephone. A series of paper-based questions, 

based on literature and created by the primary investigator, were answered using a Likert 

scale and recorded anonymously on a paper-based questionnaire applied by the primary 

investigator. Whilst the questionnaire was not piloted, it was validated for content prior to data 

collection. The questionnaire aimed to collected very basic demographic data (gender and 

home language) and consisted of a set of questions regarding the participants understanding 

and clarity of the CPR instructions given to them. The self-reported comfort regarding the 

likelihood to perform bystander CPR was questioned. 

 

Data Analysis 

For the primary outcome, data were analysed descriptively to denote CPR that complies with 

each of the key elements of hands-only tCPR recommendations. Associations were sought 

between the performed CPR and AHA guidelines (Total recoil, Depth [50-60mm], Rate [100-

120 compressions/min], correct hand placement [%]), demographics and tCPR performance. 

For all categorical variables, we ran chi-square tests. For mean depth and rate between 

genders, we ran independent sample t-tests. For mean depth and rate between language, we 

performed one-way ANOVAs. Significance was set at p=0.05. 

 

For the secondary outcomes, demographic and survey results were analysed descriptively. 

Associations were sought between survey answers, CPR performance and AHA Guidelines 

on hands-only CPR. All analyses were performed using SPSSS (v. 25, IBM Corporation, New 

York, United States of America). 

 

RESULTS 

Fifty participants (n=50, female: n=32, 64%) were recruited over a series of five hands-only 

CPR training events in the greater Cape Town metropole (Muizenburg, Cape Town City Bowl 

and Woodstock) between July and December 2019. There was a female predominance (n=32, 

64%) while twenty participants (40%) had English as a first language.  

 

Table 1 below describes the overall demographic relationship between self-identified gender, 

language and the pass/failure rate of individual variables in CPR quality when compared to 

AHA guidelines (Total recoil, Depth [50-60mm], Rate [100-120 compressions/min], correct 
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hand placement [%]) and whether the chest was exposed or not. Home language had a 

statistically significant effect on whether the chest was exposed (p=0.002) and on correct hand 

placement (p=0.014). Gender had an effect on the mean depth with males having a greater 

mean depth compared to females (p=0.004). Thirty-seven participants (37/50 [74%]) placed 

their hands correctly on the centre of the manikin’s chest. The chest was exposed 40% of the 

time with twelve of the successful participants (12/20) having English as their first language.  

 

Table 1: Demographics and CPR Quality 

  Gender Language 

  Male Female p English Afrikaans Other p 

n, (%) n = 18 n = 32   n = 20 n = 12 n = 18   

                

Hand 

Placement 11 26 0.12 18 10 9 0.01* 

Coa (61.1%) (81.3%)   (90%) (83.3%) (50%)   

Expose Chest 5 15 0.19 14 2 4 0.002* 

Co (27.8%) (46.9%)   (70%) (16.7%) (22.2%)   

Mean Rate     0.69       0.49 

(Compressions 

per/min) 95 90   87 104 88   

Mean Depth             0.63 

(mm) 41 29 0.004* 32 31 36   

Chest Recoil 2 10 0.11 7 2 3 0.33 

Co (11.1%) (31.3%)   (35%) (16.7%) (16.7%)   

* Statistically significant,   Co: Compliant,  

 

Thirty-eight participants (76%) were unable to obtain full chest recoil during their CPR 

simulation. Table 2 compares and relates total recoil within three different depth categories. 

Average mean depth across all participants was 32.96mm but when looking at all 3117 
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individual compressions performed, and not the mean compression depth per participant, 

17.7% of all individual compressions (551.7) were within 50–60mm. 

 

Table 2: Chest Recoil and Compression Depth Crosstabulation 

Recoil with Compression Depth Crosstabulation 

              

  

  

Compression Depth 

  

  

<50mm 50-60mm >60mm Total 

Recoil Co Count 29 6 3 38 

    % of Total 58% 12% 6% 76% 

Total   Count 40 7 3 50 

    % of Total 80% 14% 6% 100% 

 

 

Figure 1 Questionnaire Answers 
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Figure 1 shows the results of the questionnaire. Neither the reported understandability of the 

tCPR instructions nor self-reported comfort with performing CPR was associated with CPR 

quality (p>0.05).  

 

DISCUSSION 

tCPR instruction, given by a qualified and trained call-taker, using a well-defined and 

standardised algorithm, has the potential to increase both the quality and the likelihood of 

bystanders performing CPR (16, 17, 21, 26). To the authors’ knowledge, this is the first study 

to describe this in an African population. We sought to determine the quality of CPR performed 

on a manikin when guided telephonically by a call-taker, using the Western Cape Provincial 

EMS telephonic CPR algorithm, and the self-reported comfort and understanding of the 

executed CPR. We found that the quality of CPR performed was poor. 

 

Studies have repeatedly shown that the early commencement of good quality CPR and early 

defibrillation are linked with maximizing survival rates (23). There are a multitude of factors 

that sway the overall quality of CPR. An emphasis has been placed on the quality of chest 

compressions performed, with the quality overall being assigned to compression rate, depth, 

recoil and hand placement (5, 27). Interestingly not one participant managed to successfully 

execute all these variables collectively when comparing them strictly to AHA guidelines. 

 

For the overall sample, the mean depth and rate were both found to be subpar compared to 

AHA guidelines. It has been shown before that even trained healthcare providers performed 

CPR below standard guidelines with both depth and rate being below recommendations (28, 

29). If a trained provider cannot meet these guidelines it may be expected that an untrained 

layperson may also find difficulty. An interesting finding was that males, on average, had a 

significantly (p=0.004) deeper compression depth when compared to females. It is unclear if 

this was due to age, the smaller male sample size (n=18 vs n=32) or due to body habitus.  

This finding has been noted before in a 2009 American based study (30) but was not 

reproducible in Kuwait where there was no difference between the two gender groups (31). 

Studies in both the USA and Japan, that used a similar simulated manikin approach to assess 

tCPR quality, both reproduced findings of subpar compression depths showing similar trends 

globally regarding tCPR quality (32, 33). 
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Hand placement assessment by the manikin is limited to an area in the centre of the chest 

between the nipples. This restricted area is in keeping with AHA guidelines. Correct hand 

placement has been debated multiple times with limited data on the topic. Over time multiple 

studies have looked at alternative positioning of the rescuer, such as by the patient’s head, 

and suggestions have been made to potentially incorporate abdominal compressions rather 

than chest compressions (34). In our study, participants performed well in the hand placement 

category.  

 

South Africa has eleven official languages and the algorithm utilised in this study is limited to 

English. Language barriers have been shown to affect CPR quality. In those whose native 

language matches the CPR instructions given to them, better quality CPR is performed (22, 

35). Language played a definite role with our participants. Exposing the chest is described as 

“Bare the chest” on the algorithm and hand placement concentrates on the term “Heel of the 

hand on the centre of the chest”.  English speakers were much more likely to pass both these 

variables (p=002 and p=0.014 respectively) than non-English speakers. Compression depth 

is explained using “inches” whereas South Africa utilises the metric system and this may have 

created some confusion. The post CPR questionnaire reflected participants’ concerns with 

46% of participants feeling that the instructions were overall understandable and 94% of 

people believed the instructions should be offered in more languages other than English. 

 

Several observations made during the CPR scenario merit a comment even though they were 

not part of the data collection elements we were observing. The scenario proved confusing for 

some individuals as media and television often depict CPR with ventilations. This occasionally 

caused some participants to stop CPR and make comment on the lack of instructions thereof. 

There has been a shift away from ventilations being performed by bystanders, with AHA 

recommending a hands-only CPR approach for tCPR (23). Despite participants concerns 

regarding the lack of ventilations, 90% of participants said they would be comfortable 

performing ‘mouth-to-mouth’ on a family member compared to 42% on a stranger. This has 

been reproduced in multiple studies (36, 37) including Bangladesh, which is an LMIC (38). 

Another observation that may hold some clinical impact was that a large proportion of 

participants would cease chest compressions every time the call-taker spoke or said “Keep 

going, you’re doing great” as they tended to think another instruction was being delivered to 

them. 
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The potential futility of CPR in an LMIC is something that cannot be ignored. Most literature is 

focused on HICs and despite their huge resource investments and well-established EMS 

systems survival rates remain fairly low (39). In South Africa, EMS services are not of equal 

quality throughout and availability within rural areas is particularly lacking. In rural Eastern 

Cape, EMS services occasionally fail to arrive at more than 12 hours. (14). Survival of OHCA 

in these settings is likely to be dismal if any at all, and of those who do survive, one needs to 

be cognisant of the potential neurological deficits that may occur due to this delay and the 

subsequent overall burden this has on South African resources, which are finite. Should CPR 

be offered in these settings? Should CPR be offered to a select few in metropoles only who 

have better EMS access? Future studies should focus on these questions. 

 

STUDY LIMITATIONS 

One of the largest limitations to this study was that it was, unavoidably, manikin based and 

therefore took away from the harsh realities of a true resuscitation. The data collection was 

also done in a near-perfect setting, devoid of physical and auditory distractions. One could 

think that the CPR performed may be slightly better than in a real scenario where there is a 

heightened stress response and noise impairing the audio quality of the phone call. Our call-

taker was a trained specialist anaesthetist and it is unclear if this would affect the instructions 

given over the phone. We attempted to limit the effects of the call-taker by ensuring no 

deviation from the script and no additional explanations or clarifications were permitted to be 

delivered to participants. Further, not offering instructions in a language other than English 

might not necessarily mimic reality however, this was done as the Guidecards are only 

available in English and to ensure reliability. 

 

Another limitation would be the sample size, study location and the exclusion of individuals 

who may have had difficulty performing CPR. Further, a healthcare provider gave the tCPR 

instructions. This was due to a lack of access to trained EMS call-takers or dispatchers. Due 

to these factors, our study may not apply to other populations in other regions or demographic 

profiles who may be performing tCPR. 

 

CONCLUSION 

The current simulated observational study highlighted that the executed CPR quality 

performed by laypersons, when directed by a call-taker using the Western Cape Provincial 

EMS Guidecards Algorithm, can be suboptimal in terms of compression rate, depth, full chest 
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recoil and baring of the chest. Hand placement was generally well performed. The study also 

showed that regardless of participants reported comfort and understanding of instructions 

given, CPR quality was uniformly less than optimal in all groups. Further studies are required 

to find more effective ways to provide tCPR instructions that will aid bystanders to perform 

CPR more effectively. 

 

DISSEMENATION OF RESULTS 

The results of this study were shared with the Western Cape Emergency Medical Services.  

 

AUTHOR CONTRIBUTION 

Authors contributed as follow to the conception or design of the work; the acquisition, analysis, 

or interpretation of data for the work; and drafting the work or revising it critically for important 

intellectual content: LD contributed  65%, WS contributed 25%, KE contributed 10%. All 

authors approved the version to be published and agreed to be accountable for all aspects of 

the work. 

 

DECLERATION OF COMPETING INTEREST 

The authors declared no conflicts of interest. 

 

FUNDING 

The study was self-funded by the principal investigator 

  



 43 

REFERENCES 

 

1. Ahern RM, Lozano R, Naghavi M, Foreman K, Gakidou E, Murray CJ. Improving the 

public health utility of global cardiovascular mortality data: the rise of ischemic heart disease. 

Population Health Metrics. 2011;9:8. 

2. WHO | Top 10 causes of death: World Health Organization; 2019 [updated 2019-05-

06 14:46:19. Available from: 

https://www.who.int/gho/mortality_burden_disease/causes_death/top_10/en/. 

3. CDC Global Health - South Africa 2019 [updated 2019-10-28T02:54:02Z. Available 

from: https://www.cdc.gov/globalhealth/countries/southafrica/default.htm. 

4. Cummins RO, Eisenberg MS, Hallstrom AP, Litwin PE. Survival of out-of-hospital 

cardiac arrest with early initiation of cardiopulmonary resuscitation. American Journal of 

Emergency Medicine. 1985;3(2):114-9. 

5. Hallstrom A, Cobb L, Johnson E, Copass M. Cardiopulmonary resuscitation by chest 

compression alone or with mouth-to-mouth ventilation. New England Journal of Medicine. 

2000;342(21):1546-53. 

6. Sasson C, Rogers MA, Dahl J, Kellermann AL. Predictors of survival from out-of-

hospital cardiac arrest: a systematic review and meta-analysis. Circulation Cardiovascular 

quality and outcomes. 2010;3(1):63-81. 

7. Spaite DW, Hanlon T, Criss EA, Valenzuela TD, Wright AL, Keeley KT, et al. 

Prehospital cardiac arrest: the impact of witnessed collapse and bystander CPR in a 

metropolitan EMS system with short response times. Annals of Emergency Medicine. 

1990;19(11):1264-9. 

8. Heart.org. 2020. FACTS: A Race Against The Clock. Out-Of-Hospital Cardiac Arrest. 

[online] Available at: <https://www.heart.org/-/media/files/about-us/policy-research/fact-

sheets/out-of-hospital-cardiac-arrest.pdf?la=en> [Accessed 7 July 2020]. 

9. Stein C. Out-of-hospital cardiac arrest cases in Johannesburg, South Africa: a first 

glimpse of short-term outcomes from a paramedic clinical learning database. Emergency 

Medicine Journal. 2009;26(9):670-4. 

10. cpr.heart.org. 2020. Telecommunicator CPR Recommendations And Performance 

Measures. [online] Available at: <https://cpr.heart.org/en/resuscitation-

science/telecommunicator-cpr/telecommunicator-cpr-recommendations-and-performance-

measures> [Accessed 7 July 2020]. 



 44 

11. Cobb LA, Fahrenbruch CE, Walsh TR, Copass MK, Olsufka M, Breskin M, et al. 

Influence of cardiopulmonary resuscitation prior to defibrillation in patients with out-of-hospital 

ventricular fibrillation. Journal of the American Medical Association. 1999;281(13):1182-8. 

12. Herlitz J, Ekstrom L, Wennerblom B, Axelsson A, Bang A, Holmberg S. Effect of 

bystander initiated cardiopulmonary resuscitation on ventricular fibrillation and survival after 

witnessed cardiac arrest outside hospital. British Heart Journal. 1994;72(5):408-12. 

13. Kragholm K, Wissenberg M, Mortensen RN, Hansen SM, Malta Hansen C, 

Thorsteinsson K, et al. Bystander Efforts and 1-Year Outcomes in Out-of-Hospital Cardiac 

Arrest. New England Journal of Medicine. 2017;376(18):1737-47. 

14. Meents E, Boyles T. Emergency medical services--poor response time in the rural 

Eastern Cape. South African Medical Journal. 2010;100(12):790. 

15. Berdowski J, Beekhuis F, Zwinderman AH, Tijssen JG, Koster RW. Importance of the 

first link: description and recognition of an out-of-hospital cardiac arrest in an emergency call. 

Circulation. 2009;119(15):2096-102. 

16. Hallstrom AP, Cobb LA, Johnson E, Copass MK. Dispatcher assisted CPR: 

implementation and potential benefit. A 12-year study. Resuscitation. 2003;57(2):123-9. 

17. Lee YJ, Hwang SS, Shin SD, Lee SC, Song KJ. Effect of National Implementation of 

Telephone CPR Program to Improve Outcomes from Out-of-Hospital Cardiac Arrest: an 

Interrupted Time-Series Analysis. Journal of Korean Medical Science. 2018;33(51):e328. 

18. Martinage A, Penverne Y, Le Conte P, San Miguel M, Jenvrin J, Montassier E, et al. 

Predictive factors of successful telephone-assisted cardiopulmonary resuscitation. Journal of 

Emergency Medicine. 2013;44(2):406-12. 

19. Mawani M, Kadir MM, Azam I, Mehmood A, McNally B, Stevens K, et al. Epidemiology 

and outcomes of out-of-hospital cardiac arrest in a developing country-a multicenter cohort 

study. BMC Emergency Medicine. 2016;16(1):28. 

20. Rodriguez SA, Sutton RM, Berg MD, Nishisaki A, Maltese M, Meaney PA, et al. 

Simplified dispatcher instructions improve bystander chest compression quality during 

simulated pediatric resuscitation☆. Resuscitation. 2014;85(1):119-23. 

21. Stipulante S, Tubes R, El Fassi M, Donneau AF, Van Troyen B, Hartstein G, et al. 

Implementation of the ALERT algorithm, a new dispatcher-assisted telephone 

cardiopulmonary resuscitation protocol, in non-Advanced Medical Priority Dispatch System 

(AMPDS) Emergency Medical Services centres. Resuscitation. 2014;85(2):177-81. 



 45 

22. Nuño T, Bobrow BJ, Rogge-Miller KA, Panczyk M, Mullins T, Tormala W, et al. 

Disparities in Telephone CPR Access and Timing During Out-of-Hospital Cardiac Arrest. 

Resuscitation. 2017;115:11-6. 

23. Olasveengen TM, de Caen AR, Mancini ME, Maconochie IK, Aickin R, Atkins DL, et 

al. 2017 International Consensus on Cardiopulmonary Resuscitation and Emergency 

Cardiovascular Care Science With Treatment Recommendations Summary. Resuscitation. 

2017;121:201-14. 

24. De Vries S. 2009 EMD Guidecard. Personal email communication ed2017. 

25. CPR S. Sisaphila CPR 2017 [Available from: 

https://www.facebook.com/SisaphilaCPR/?ref=bookmarks. 

26. Wu Z, Panczyk M, Spaite DW, Hu C, Fukushima H, Langlais B, et al. Telephone 

cardiopulmonary resuscitation is independently associated with improved survival and 

improved functional outcome after out-of-hospital cardiac arrest. Resuscitation. 

2018;122:135-40. 

27. Carveth S. Editorial: Standards for cardiopulmonary resuscitation and emergency 

cardiac care. Journal of the American Medical Association. 1974;227(7):796-7. 

28. Wik L, Kramer-Johansen J, Myklebust H, Sorebo H, Svensson L, Fellows B, et al. 

Quality of cardiopulmonary resuscitation during out-of-hospital cardiac arrest. Journal of the 

American Medical Association. 2005;293(3):299-304. 

29. Abella BS, Alvarado JP, Myklebust H, Edelson DP, Barry A, O'Hearn N, et al. Quality 

of cardiopulmonary resuscitation during in-hospital cardiac arrest. Journal of the American 

Medical Association. 2005;293(3):305-10. 

30. Peberdy MA, Silver A, Ornato JP. Effect of caregiver gender, age, and feedback 

prompts on chest compression rate and depth. Resuscitation. 2009;80(10):1169-74. 

31. Jaafar A, Abdulwahab M, Al-Hashemi E. Influence of Rescuers' Gender and Body 

Mass Index on Cardiopulmonary Resuscitation according to the American Heart Association 

2010 Resuscitation Guidelines. International Scholary Research Notices. 2015;2015. 

32. Talikowska M, Tohira H, Finn J. Cardiopulmonary resuscitation quality and patient 

survival outcome in cardiac arrest: A systematic review and meta-analysis. Resuscitation. 

2015;96:66-77. 

33. Eisenberg Chavez D, Meischke H, Painter I, Rea TD. Should dispatchers instruct lay 

bystanders to undress patients before performing CPR? A randomized simulation study. 

Resuscitation. 2013;84(7):979-81. 



 46 

34. Adam Z, Adam S, Khan P, Dunning J. Could we use abdominal compressions rather 

than chest compression in patients who arrest after cardiac surgery? Interactive 

Cardiovascular Thoracic Surgery. 2009;8(1):148-51. 

35. Hollenberg J, Claesson A, Ringh M, Nordberg P, Hasselqvist-Ax I, Nord A. Effects of 

native language on CPR skills and willingness to intervene in out-of-hospital cardiac arrest 

after film-based basic life support training: a subgroup analysis of a randomised trial.  British 

Medical Journal Open. 92019. 

36. Baldi E, Bertaia D, Savastano S. Mouth-to-mouth: an obstacle to cardiopulmonary 

resuscitation for lay-rescuers.  Resuscitation. 85. Ireland2014. p. e195-6. 

37. Taniguchi T, Omi W, Inaba H. Attitudes toward the performance of bystander 

cardiopulmonary resuscitation in Japan. Resuscitation. 2007;75(1):82-7. 

38. Mecrow TS, Rahman A, Mashreky SR, Rahman F, Nusrat N, Scarr J, et al. Willingness 

to administer mouth-to-mouth ventilation in a first response program in rural Bangladesh.  

BMC International Health Human Rights. 152015. 

39. Berdowski J, Berg RA, Tijssen JG, Koster RW. Global incidences of out-of-hospital 

cardiac arrest and survival rates: Systematic review of 67 prospective studies. Resuscitation. 

2010;81(11):1479-87. 

 

  



 47 

PART C: ADDENDA 

a. Research Protocol 

 

A manikin-based simulation study looking at a dispatch 

operator directed CPR algorithm within the Western Cape 

setting and the self-reported comfort around its execution. 

 

 

Research proposal in fulfilment of the degree of MMed in Emergency Medicine, 

presented by: 

 

Student:   Leonel De Caires  

DCRLEO001 

 

Supervisors:   Willem Stassen 

    Dr Katya Evans 

 

 

Division of Emergency Medicine 

Department of Health Sciences 

University of Cape Town 

 

  



 48 

Declaration 

I, Leonel De Caires hereby declare that the work on which this thesis is based is my 

original work (except where acknowledgements indicate otherwise) and that neither 

the whole work nor any part of it has been, is being, or is to be submitted for another 

degree in this or any other university.   

I authorize the University to reproduce for the purpose of research either the whole or 

any portion of the contents in any manner whatsoever. 

 

Plagiarism Declaration 

1. I know that plagiarism is a serious form of academic dishonesty. 

2. I have read the document about avoiding plagiarism, am familiar with its 

contents and have avoided all forms of plagiarism mentioned there. 

3. Where I have used the words of others, I have indicated this by the use of 

quotation marks.  

4. I have referenced all quotations and properly acknowledged other ideas 

borrowed from others. 

5. I have not and shall not allow others to plagiarise my work.  

6. I declare that this is my own work. 

7. I am attaching the summary of the Turnitin match overview (when required to 

do so).  

 

 

Signature: ………………………………… 

Date: ……………………………………. 

  



 49 

1. INTRODUCTION 

1.1 Background 

The American Heart Association defines cardiac arrest as "the sudden cessation of cardiac activity so 

that the victim becomes unresponsive, with no normal breathing and no signs of circulation.” If 

corrective measures are not taken rapidly, this condition progresses to sudden death (1). 

Approximately 31% of all death globally, according to the World Health Organization (WHO), are as a 

result of cardiac arrest(2).  

 

Out-of-hospital cardiac arrest (OHCA) is used to distinguish between cardiac arrest that occurs out of 

a hospital setting to those that occur in a hospital setting around medical professionals (3). OHCA has 

a very poor outcome and mortality rates are as high as 91-100% in some settings (4, 5). Numerous 

factors have been identified that are associated with survival. These include, and are not limited to: 

whether the prehospital arrest was witnessed or not, the time taken for Emergency Medical Services 

(EMS) to arrive on scene, if a shockable rhythm was present and identified, if there is availability of a 

defibrillator and whether pre-hospital cardiopulmonary resuscitation (CPR) was initiated or not. This is 

especially true for bystander CPR (6). In South Africa the availability of an Automated External 

Defibrillator (AED) to the public is likely to be poor, although no literature has been found to support 

this. 

 

Time taken for EMS to arrive to a medical scene varies in duration and is restricted to the available 

resources at the time of the incident. If people were empowered with the skill of CPR this may buy 

some extra time for ambulance services to arrive to assist with the provision of more definitive 

treatment options. Bystander CPR has been shown to improve neurologically intact survival from 

patients who have suffered from OHCA (7) and bystander CPR is still being recommended for all 

patients in cardiac arrest (8). This is a class 1 recommendation by the American Heart Association 

with level of evidence C-LD (9) (This means that evidence and/or general agreement that a given 

treatment or procedure is beneficial, useful, effective and its use is recommended/suggested).  

 

The first recommendations for CPR were issued in 1974 (10) and since then international CPR 

guidelines have been reviewed and altered on a regular basis. The International Liason Committee on 

Resuscitation (ILCOR) have undertaken 5 year cycles on science review of CPR and have issued 

their latest recommendations summary in 2017. Their latest summary focuses on all forms of CPR 

strategies including EMS, Dispatch Assisted and Bystander CPR interventions and recommendations 

(8). A strong emphasis has been placed particularly on Dispatch Assisted and Bystander CPR and 

Bystander CPR and it has been recommended that bystander CPR is performed for all patients in 

cardiac arrest. The benefits of performing early CPR have been shown repeatedly (11). Patients who 

received bystander CPR had 1.3 times the chance to survive to assessment in hospital and were 2.5-
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fold more likely to survive to hospital discharge when compared to people who did not receive 

bystander CPR (6). In South Africa, due to the immense burden of disease and resource restrictions, 

EMS waiting times for retrieval of a patient may be prolonged and the use of telephone guided CPR 

(tCPR) may be able to bridge part of this waiting time so as to benefit those who have sustained 

OHCA. 

 

The chain of survival (Figure 1) is a 5-step concept created by the AHA which comprises of a series of 

actions to be performed as quickly as possible to increase the chances of survival for patients who 

have OHCA (12). As one can see from the chain, the second point is early CPR, and this can be 

attained by improving the likelihood of bystander CPR being initiated. This could possibly be achieved 

by global awareness campaigns, formal community training or simply by encouraging and leading 

bystander CPR by the EMS Dispatch Operator. ILCOR Telephone CPR Time Standards (Appendix A) 

recommends time from call to the dispatch operator, recognition of cardiac arrest, to initiating CPR 

should be within the first 180 seconds of the call (12). This is to improve survival rates from those that 

suffer OHCA. 

 

Currently there is very little research in OHCA and bystander CPR in South Africa. A paper looking at 

OHCA and return of spontaneous circulation was conducted in Johannesburg (5). In this particular 

study, OHCA data were extracted out of a database and analysed with regards to what favoured 

return of spontaneous circulation (ROSC). A total of 510 patients were considered for resuscitation 

due to OHCA, of these 305 were not resuscitated at all. Resuscitation was attempted in the remaining 

205 patients. All 205 received chest compressions. ROSC was not obtained in those with no form of 

resuscitation compared to 36 patients where ROSC was obtained. There appears to be no literature 

on this topic within the Western Cape province. CPR is a basic skill that could be easily initiated with 

the potential of making a great impact on our society and thus there should be an emphasis made 

towards the study of this important skill in our population. 

 

Figure 1 
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ILCOR currently advises bystander CPR for all those who experience OHCA and suggests the use of 

tCPR to ensure this (9, 13). A 12 year study in Seattle found that 29.9% of OHCA who received 

advanced care from a paramedic could have benefited from tCPR (14). A few factors have been 

shown to affect compliance of tCPR instructions from being carried out (15) such as poor phone 

connection, refusal to perform CPR, cultural barriers and the emotional state of the caller. Regardless 

of these compliance factors one cannot disregard the benefits of bystander CPR and its importance 

as the second link on the chain of survival (figure 1). 

 

1.2 Motivation 

With the increase in non-communicable diseases such as cardiovascular disease and myocardial 

infarction, the incidence of OHCA is also likely to increase. Early and bystander CPR has been found 

to improve survival in OHCA (7, 11). EMS ambulance waiting times to get to a patient for further 

treatment may be excessively prolonged due to resource restrictions so whatever means possible to 

increase the chances of survival for patients who have a OHCA should be put in place. Survival 

clearly has great implications for the general community as these patients may be productive 

members of society and may be bread winners for their respective families. Neurological intact 

survival also eases the burden on the currently overwhelmed health system. After an arrest, tele-

communicators from an emergency centre are our true first responders on any out-of-hospital medical 

scene as they will be the initial people contacted by the community when seeking medical assistance. 

These tele-communicators could be utilized to identify OHCA, encourage bystander CPR to be 

commenced and guide people on how to perform CPR over the phone as suggested by the second 

link on the chain of survival (figure 1). However, in order to ensure compliance in both dispatchers 

and bystanders, CPR instructions that are easy to utilise, easy to remember and quick to implement 

are essential. 

 

1.3 Research Question 

What is the quality of CPR performed  on a mannikin when guided by telephonic dispatch CPR, using 

the Western Cape EMS telephonic CPR algorithm, and what is the self reported comfort of lay people 

around this algorithm? 

 

1.4 Aims & Objectives 

To determine the quality of CPR  performed on a mannikin when guided by telephonic dispatch CPR, 

using the Western Cape EMS telephonic CPR algorithm and self-reported comfort of the Western 

Cape EMS 2009 EMD algorithm (Appendix B). 
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2. METHODOLOGY 

2.1. Study design 

 

A simulated experimental prospective study design will be used. 

 

2.2. Study setting 

This study will be set at a series of Sisaphila events in the Western Cape province. Sisaphila is a 

unaccredited hands only CPR training organisation run by the Emergency Medicine Registrars of 

Cape Town (16). Their focus is to train the Western Cape community basic hands only CPR at an 

event on a monthly basis. Sisaphila events are approximately eight hours long. During this period, 

members of the public arrive at their convenience and receive one-on-one CPR training from 

healthcare providers. In 2017, Sisaphila trained approximately 1200 laypersons in hands-only CPR 

across seven events.  

 

2.3. Study sample 

The study will include medically inexperienced laypersons. A layperson is defined as ‘A person 

without professional or specialized knowledge in a particular subject’ (17).  A convenience sample will 

be recruited at three consecutive Sisaphila events. We have selected more than one event in order to 

account for the regional variations in patient demographics that would otherwise be unavoidable 

should only one event be selected. Sisaphila events vary on a monthly basis and include care centres 

in and around Khayelitsha, schools within Cape Town Metropolitan and even an event at the Sea 

Point promenade (Which trains nearly 1000 people over one weekend). Approval from Sisaphila to 

use these events for our study has been attached (Appendix C). A convenience sample will be 

selected as the current project is of limited scope, with limited resources. We further hope to utilise 

the data from this study to generate foundational data that can be utilised to develop further robust 

tCPR algorithms. However, should a minimum of 50 participants not be obtained, additional Sisphila 

events will be earmarked for enrolment. This is to ensure that an adequate sample size is obtained to 

draw meaningful conclusions. The sample will be screened according to the following inclusion and 

exclusion criteria: 

  

Inclusion Criteria 

- Adults of 18 years or older. 

Exclusion Criteria 

- Children 

- Individuals who have previously received formal training or experience in CPR  
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- Individuals with a self-reported medical condition that may be affected by the physical 

performance of CPR. This includes and is not limited to angina, severe arthritis, neck injuries etc.  

- Individuals who self-report having suffered previous psychological trauma related to an actual 

resuscitation event. 

 

 

2.4. tCPR Algorithms 

Currently within the Western Cape EMS services the 2009 EMD Guidecards are being utilized. These 

guidecards are provided to dispatch operators and allow for the telephonic recognition of OHCA and 

gives guidance to the caller on how to perform bystander CPR. The algorithms are extended over a 

multitude of pages, give different options for CPR and provide directions on how to perform CPR 

which includes hands only CPR or CPR with ventilations. The guidecards are provided in Appendix B. 

2.5 Data collection and management 

Participants will be enrolled at a Sisaphila CPR event as described above in point 2.3. On the day of 

the event, potential participants of the planned Sisaphila event will be approached in person as they 

arrive, before receiving their CPR training. The nature of the study will be explained to participants 

and informed consent (Appendix D) will be obtained for those who agree to partake in the study. After 

consent has been obtained, participants will be taken to a private enclosed area where the Laerdal 

resuscitation manikin with the Laerdal Skills Reporting System (SkillReporter software) will be set up.  

 

An EMS call operator will call the participant on a standard mobile phone with a speaker function. 

Telephonic CPR will then be administered by an EMS call centre operator. The EMS operator used 

will be trained in the WC EMS guidecards. Regardless of the first language of the participant, the 

tCPR will be performed in English, uniformly, as the guidecards are only available in english. To 

ensure consistency in the instruction, the same pool of instructors (two per event) will be utilised for 

the event. During statistical testing, sensitivity analysis (after consultation with a statistician) will be 

performed to determine statistical difference in the CPR quality and comfort between call-takers.  

 

Two different sets of data will be collected and will be done by a single data collector, the primary 

researcher. Firstly, quality of CPR will be recorded by a Laerdal resuscitation manikin with their 

Laerdal Skills Reporting System (SkillReporter software) (Appendix E). CPR will be performed on an 

adult manikin which is connected to a computer with the SkillReporter software preinstalled. Overall 

CPR metrics (compression rate, mean compression depth and mean volume of ventilations) are 

digitally recorded and analysed on a real-time basis. This ensures data collection is standardised and 

free from human bias and error. The Laerdal manikin as well as the analysis software has been 

provided by the Laerdal head office branch in Johannesburg South Africa.  
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The definitions of the data points collected include: 

• Compression rate: The AHA recommends a compression rate of at least 100-120 per minute 

(9).  

• Mean Compression depth: The AHA recommends a compression depth of approximately 5cm 

(9). 

• Hand Placement: In the centre of the chest overlying the lower third of the sternum. This is 

automatically determined by the manikin (9). 

• Overall Score: The SkillsReporter Software provides a composite score taking all of the 

above factors into consideration, and provide a score of between 0% and 100%. It also 

provides feedback on which aspects should be improved upon. 

 

Once CPR has been completed, an online survey tool, SurveyMonkey, will be used to administer an 

unvalidated questionnaire using an Apple iPad (Apple Inc. California, United States). The 

questionnaire has been designed to elicit five-point Likert scale responses regarding language use, 

CPR instructions and the self-reported confidence of participants (Appendix F).  

 

The investigators will collate all collected data into an electronic spreadsheet (Microsoft Excel, 

Microsoft Corporation, Redmond, WA). Collected data will be stored on a password protected 

personal computer, in a password protected file. Data will be stored for a period of five years 

whereafter it will be destroyed.  

 

 

2.6. Statistical analysis 

CPR quality (overall score) will be assessed using the Laerdal Skills Reporting System and compared 

between groups. Furthermore, results will be presented descriptively with means, medians, standard 

deviations and ranges. Depending on sample sizes and distribution, the appropriate test to compare 

the means of the two groups will be selected. Significance will be set at a p-value of <0.05.  

Survey results will be analysed and presented descriptively. Furthermore, associations between CPR 

quality and survey results will be sought using appropriate tests for categorical variables, depending on 

distribution of data and sample sizes.  

 

 

2.7. Timeline  

Below is a table that highlights the projected time schedule once DRC approval has been acquired. 



 55 

 

 

2017 through2018 

Task 

O
c
to

b
e
r 

N
o

v
e
m

b
e

r 

D
e
c
e
m

b
e
r 

J
a
n

u
a
ry

 

F
e
b

ru
a
ry

 

 M
a
rc

h
 

A
p

ril 

M
a
y

 

J
u

n
e

 

J
u

ly
 

EMDRC submission X          

Ethic approval  X         

Data collection    X X X      

Data management       X     

Statistical analysis / 

reporting of results  

  

 

  

X X    

Writing         X X  

Preparing and submit 

for publication  

  

 

  

    X 

 

 

3. ETHICAL CONSIDERATIONS 

This study involves human participants. An informed consent form (Appendix D) will be signed by all 

participants after the nature of the study has been explained to them. Time will be allocated to allow 

for any questions to be answered and contact will be allowed at any point after receiving consent if 

any other questions may arise. The participants will be allowed to leave the study at any point if they 

feel the need to. Consent forms will be provided in English and explained in person. Participants will 

be allocated a number and no personal information will be stored, published or shared.  

 

Data collected will be restricted to members of the research team. All data collected will be entered 

into an electronic spreadsheet as mentioned above. This electronic spreadsheet will only be 

accessible on a password protected work computer. 
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An email from Laerdal for use of their Laerdal Adult Manikin and SkillsReporter system is attached 

(Appendix G). Laerdal has sponsored the manikinand the transport of the manikin down to Cape 

Town. An email from Dr De Vries from the Western Cape EMS giving permission to use the 2009 

EMD Guidecards is attached (Appendix H.  

 

4. LIMITATIONS 

This study will only look at Western Cape EMS 2009 EMD guidecards and does not include other 

South African provinces or other South African private sector companies. One cannot determine the 

exact extent the Hawthorne Effect may have on the subjects. Confounders may include language 

proficiency, age and gender. Randomisation will assist us with these confounders. Finally, the 

simulated design of this study means that it might not reflect the real-life situation however, we feel 

that utilising a simulated environment is the only way to control the situation in order to reach the 

study aims. 

 

Follow up studies need to look at whether dispatchers are currently utilizing the guidecards that they 

presently have, the limitations of the implementation to the general public and look at ways to 

increase awareness. 

 

5. DISSEMINATION OF FINDINGS 

Results of the study will be reported in an MMed thesis that will be published on the UCT 

OpenArchive repository. As far as possible, publication in a peer reviewed, open access journal will 

also be sought. Finally, results of the study will be provided to stakeholders at the Western Cape 

EMS. Furthermore, suggestions to improve the guidecards will be provided based on the feedback 

from participants.  

 

6. RESOURCES 

 

6.1 Available Resources 

The use of the Laerdal Adult Manikin and the SkillsReporter software has been donated by Laerdal 

South Africa. Statistical support is funded by the Division of Emergency Medicine. The rest of the 

study will be self-funded. 

 

6.2 Budget 

The budget for this study is R3058. A detailed budget is attached. (Addendum)  
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Personal Compensation R0 

Statistical Services @ R590 per hour R1180 

Equipment courier R1000 

Stationary R100 

Telephone / Internet R500 

Total Direct Cost R2780 

Redundancy provision (10%) R278 

Total Costs R3058 
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APPENDIX A:ILCOR tCPR Time Schedule 
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APPENDIX B: Western Cape EMD CPR Algorithm
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APPENDIX C: Sisaphila Approval 

 

 

  

 

facebook.com/sisaphilacpr  

@sisaphilacpr  

 

Sisaphila: We Are Alive 

Page | 1  
 

Re: Data collection by Dr De Caires 
 

2018/06/20 

To whomever it may concern. 

This letter serves to provide permission for Dr LP De Caires to host Sisaphila events and collect data in the form 

of an online survey at these events for his MMed dissertation. We acknowledge Dr De Caires as an Emergency 

Medicine Registrar and his involvement in the Sisaphila outreach programme in the past. 

For any queries, please contact Dr Heinri Zaayman (Sisaphila coordinator) or Dr Willem Jooste (registrar 

coordinator). 

Regards 

 

Dr H Zaayman          Dr W Jooste 

073 303 3524          083 264 4649 

heinri.zaayman@gmail.com willem.jooste@uct.ac.za 
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APPENDIX D: Informed Consent Form 

a.  
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APPENDIX E: SkillsReporter 
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APPENDIX F: Post-CPR Survey  
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APPENDIX G: Laerdal Approval 
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APPENDIX H: Western Cape EMS Approval – via Dr S De Vries 
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b. HREC Approval Letter

Signature Removed
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