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Abstract
With a growing incidence in cardiovascular diseases in Africa, including South Africa, and with it a greater incidence of out-of-hospital cardiac arrest

(OHCA) there is a need to understand the readiness of these emergency care systems to support a response. Yet, OHCA is expensive and requires

comprehensive development across an entire chain of survival in order to gain any benefit in mortality or morbidity. In this narrative review, we pro-

vide a resuscitation systems analysis using the Global Resuscitation Alliance’s Frame of Survival. We provide evidence or commentary on the ele-

ments of the outer frame and inner frame, and make an assessment of the South African system’s readiness to support OHCA care, and provide

suggestions for priority areas that need to be developed. The South African resuscitation system demonstrates reasonable readiness to respond to

OHCA but is characterised by considerable variation and fragmentation. Given the cost ineffectiveness of many interventions and the anticipated rise

in OHCA incidence, there is a pressing need for context-specific strategies in South Africa. These strategies should focus on enhancing both out-

comes and resource efficiency, while respecting community ethics and sociocultural dynamics.
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Introduction

Following out-of-hospital cardiac arrest (OHCA), immediate medical

intervention, arranged across a system of care, is necessary to

restore circulation, and improve the prospects of survival without

neurological sequelae. This system of care, or the “Chain of survival”

comprises six domains of care that ought to seamlessly integrate,

and they are: 1) recognition of cardiac arrest and activation of the

emergency response system, 2) early cardiopulmonary resuscita-

tion, 3) rapid defibrillation, 4) advanced resuscitation by Emergency

Medical Services (EMS) and other healthcare providers, 5) post-

cardiac arrest care, and 6) recovery (including rehabilitation).1 As

such, it is clear that the management of OHCA requires a

systems-wide approach.

Yet, despite considerable investment in these systems of care in

high-income countries, the survival rate from OHCA ranges from

4.3% to 11%.2,3 In low-resource settings with immature or under-

funded chains of survival, survival rates have been found to be as

low as 0%.4 In South Africa, OHCA return of spontaneous circulation
(ROSC) rates are between 1.3%5 and 18%.6 To our knowledge,

there is no data on long-term outcomes. The OHCA prevalence in

South Africa is also similar to that of other countries at 23.2 per

100 000 persons,5 but this is likely to increase due to an accelerated

epidemiologic transition towards a greater incidence of cardiovascu-

lar diseases currently underway.7,8

With a limited fiscus, low- to middle-income countries (LMICs),

such as South Africa, need to strategically consider in which health

services and systems to invest. The upfront and sustained invest-

ment in strengthening the chain of survival might not be

cost-effective, given low survival rates.9–12 As such, the Global

Resuscitation Alliance recommends a graded approach to emer-

gency care and chain of survival system strengthening in these con-

texts, developing a framework by which nascent Emergency Care

System (ECS) can assess and build their emergency capabilities

to respond to OHCA.13 In this narrative review, we use this frame-

work, the Frame of Survival, to analyse the South African resuscita-

tion system and comment on its readiness and development

priorities to appropriately respond to the anticipated increase in

OHCA and CVD incidence.
ns.
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Methods

Design

A resuscitation systems analysis in the form of a narrative review,

was performed using the frame of survival as a conceptual frame-

work.13 In order to describe the South African system and its readi-

ness for the management of OHCA, we gathered data from multiple

different data sources and deductively mapped it to the different

components of the frame of survival.13 For the most part, we will

emphasise the initial phases of the system, as argued by Deakin.14

Setting

South Africa is a higher middle-income country on the Southern-most

tip of the African continent. It is home to 62 million people that are

resident in nine provinces. There is considerable variation in the

resources, wealth, and rurality distribution between provinces, but

also within provinces.15 South Africa is considered to be one of the

most unequal nations in the world,16 and this is certainly the case

for access to healthcare.

South Africa has a pluralist health system. As such, health is pro-

vided for by public, private for profit, private not for profit, and tradi-

tional health services. Access to private healthcare is reserved for

those that possess medical insurance (approximately 16% of the

population)17 or who can pay out-of-pocket for services. The public

sector provides care for the balance, and this is free of charge or car-

ries a marginal co-payment, depending on level of income or the ser-

vice requirements. This is also the case for out-of-hospital and

facility-based emergency services. Additionally, up to 80% of the

South African population makes use of traditional or indigenous

health services.18 A more comprehensive description of the emer-

gency services use and resources available will be provided in each

of the relevant domains of the frame of survival.

Data sources

A directed and deliberate search of the published, peer reviewed lit-

erature was conducted to gather evidence to complete the resuscita-

tion systems analysis. The primary data sources were MEDLINE, via

PubMed, Google Scholar and Google. The following terms were

used to guide the search strategy: “Emergency Medical Services,”

“Out-of-Hospital Cardiac Arrest,” “Cardiopulmonary Resuscitation,”

“Resuscitation” and “South Africa.” Further, we composed other

directed searches through queries on the Google search engine.

The searches were conducted between December 2023 and Jan-

uary 2024 for each of the domains of the frame of survival. No date

restrictions were placed on the search. Where necessary, public pol-

icy or state reports were also consulted to inform the analysis of the

state of each domain within South Africa. Where policies or reports

were cited, the latest reports were selected. Lastly, where no pub-

lished evidence or reports were found, this is indicated and may be

supplemented by the views of the authors.

Analysis

Following a series of web and database searches, data sources were

interrogated for data or evidence related to each of the frame of sur-

vival domains. These results were then deductively matched to the

frame of survival and are reported narratively. Furthermore, the

extent to which the fundamental elements and frame of survival for

OHCA care are developed are presented. One of four categories

were allocated to each of the elements, namely: 1) Developed (the
element is fully established), 2) Partially Developed/Variable (ele-

ment is in place but does not fully meet the necessary standards

across all areas or at all times), 3) Not Developed (element is either

non-existent or so inadequately developed that it is not effective), 4)

No Data (insufficient or no information available to assess the state

element).

Results

In this section, brief commentary on each of the different components

of the Frame of Survival will be provided and where possible, will be

supported by evidence from published literature or public policy and

reports. The extent to which the fundamental elements and frame of

survival for OHCA care are developed, are contained in Table 1 and

Fig. 1.

Outer frame

The outer frame of the Frame of Survival encompasses those factors

that are outside of the direct control of the ECS.13

Political commitment

The South African healthcare system has gone through tremendous

reform since becoming a democracy at the end of Apartheid. This

has led to the restructuring of emergency medical services through

political commitment, to redress historical inequities due to discrimi-

natory laws pre-democracy.19 Such a commitment is also, at least

principally, espoused in South Africa’s membership to the World

Health Assembly and its adoption then, of resolutions related to

emergency care systems strengthening.20 Yet, this political commit-

ment is somewhat undermined with concerning reports of ongoing

corruption in the public health service,21 and practices of financial

medicine in EMS.22,23

Healthcare expenditure

South Africa spends 8.58% of its GDP on healthcare, which is lower

than the world average of approximately 10%24,25. Healthcare

expenditure in South Africa is divided between the public and the pri-

vate sector. In 2019, 48.7% of the GDP expenditure was spent in the

public sector (which provides healthcare services to 84% of the pop-

ulation)17 while 51.3% of the expenditure was in the private

sector26,27 (which provides healthcare to only 16% of the

population).17 In fact, healthcare expenditure in the private sector

has been reported to be up to ten times higher than in the public sec-

tor.28 This drives inequity to healthcare access,29 including for EMS

and coronary care.5,30 As such, there is a drive to implementing a

national health insurance scheme for South Africa, but this has been

met with some resistance.31 To our knowledge, there is no specific

public health programme that ringfences funding for OHCA systems

development.

Legislative environment

As it relates to the legislative environment of South Africa, there are

some important constitutional protections for health and emergency

care access in South Africa. Firstly, access to emergency care in

is constitutionally protected in South Africa,20 and reiterated in the

National Health Act which decentralises regulatory responsibility to

provincial Departments of Health.20 Yet, legislation is not clear on

what constitutes an emergency, nor on when emergency starts or



Table 1 – State of development of the fundamental element in South Africa.

Fig. 1 – State of development of the South African frame of survival.
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ends, or what emergency care entails.20 This has been problematic

in the application of the legislation.32 Emergency medical services in

South Africa, are also regulated under the National EMS Regulations

which requires licensing of EMS and provides for norms and stan-

dards to which EMS should comply.20

As it relates to bystander care, the Occupational Health and

Safety Act requires that employers where ten or more employees
work, should have a trained and certified first aid provider appointed

who can respond to medical emergencies, including requirements for

a first aid box33. This does not include a specific requirement for an

automated external defibrillator. First aid training typically includes

the provision of cardiopulmonary resuscitation. The utility of this

approach however, remains uncertain given low rates (20%) of

OHCA in public spaces.5
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As it relates to EMS professionals, all EMS providers are required

to be registered with the Health Professions Council of South Africa

following training in an accredited training institution, promulgated

under the Health Professions Act.34 This registration provides a leg-

islative framework that governs these providers and is linked to a

regulated scope of practice.34 All scopes of practice include car-

diopulmonary resuscitation and defibrillation, with advanced scopes

including resuscitative pharmacology (adrenaline and amiodarone),

advanced airway management (ranging from supraglottic devices

to endotracheal intubation), and termination of resuscitation efforts.35

Basic state of preventative health

South Africa is currently facing a high prevalence of infectious dis-

eases such as HIV/AIDS and tuberculosis, as well as a growing bur-

den of non-communicable diseases such as diabetes and

cardiovascular diseases (CVD).36,37 All of these might increase the

risk of OHCA. Furthermore, one could argue that a growing burden

of chronic diseases, points to a lack of preventative healthcare in

itself.

The South African National Department of Health has made

asserted efforts in improving the state of preventative healthcare

by reengineering the primary healthcare model to be integrated in

the district health system, with greater emphasis on the delivery of

community-based services and a focus on the social determinants

of health thus improving access to basic healthcare services signifi-

cantly.38 Notwithstanding this, adherence to treatment regimens is

generally low,39,40 which complicates chronic healthcare and preven-

tion in the country.

Road conditions and traffic congestion

South Africa has a road network infrastructure of approximately 750

000 km, and only about 21% of these roads were surfaced or paved

in 2021.41 Where roads are surfaced, road maintenance does not

meet acceptable standards in either management or physical imple-

mentation. The poor condition of the country’s road networks is lar-

gely attributed to ad hoc, reactive maintenance practices leading to

deterioration of the condition of the road system.42

Traffic congestion in the South African metros has been on the

increase year on year and this can be attributed to rapid urbanisa-

tion, semi-migration and the ailing road infrastructure.41,43 This con-

gestion significantly impacts the response times of emergency

vehicles, particularly in urban centers. The state of roads and traffic

congestion in South Africa thus plays a crucial role in influencing the

effectiveness and reliability of emergency medical services and their

response time intervals to OHCA, which may be up to 27 min.5

Cultural views on death and resuscitation

South Africa is a multi-cultural, multilingual nation highlighting the

importance of a tailored, culturally sensitive approach to the develop-

ment of the resuscitation systems. Views on death in South Africa

have been described as a “mature and level-headed acceptance”

stemming from constant exposure to death, or seated in a deeply

religious foundation where death should not be questioned because

one “fate is sealed.”44 South African views are also based in socially

constructed customary laws requiring the performance of rituals and

acts to prevent a supernatural “tainted darkness.”44 There is also a

deeply held belief in an afterlife, describing death as a rite of passage
towards the world of the ancestors.44 How these belief systems influ-

ence decisions on resuscitation has not been studied, but it can be

argued that globalisation and popular media may influence this. Fur-

ther research should seek to determine how these views and beliefs

should be incorporated into the development of OHCA systems of

care.

Research environment

In South Africa, some prehospital providers and emergency physi-

cians are required to complete research projects for their licensure

degrees. In emergency care research there is a research culture

marked by ethical complexities45,46 and resource challenges.47 Bar-

riers to research engagement include lack of funding, training, and

time. A key barrier is also lack of a positive research culture and poor

access to data.47 This is particularly relevant to cardiac arrest

research where resource constraints may impede the development

and implementation of effective cardiac arrest interventions, perpet-

uated by a lack of contextual evidence. As such, while there are

some established practices of emergency care research in South

Africa, systemic issues like resource limitations (including a lack of

cardiac arrest registries), ethical challenges in consent processes,

and a lack of research capacity negatively affect the research

environment.

Willingness to help

The willingness of South Africans to assist in medical emergencies

varies based on factors such as individual training, cultural values,

education, and access to healthcare.48 Those with first aid or medical

training, as well as communities fostering a sense of responsibility

and mutual support, are more likely to respond positively.49 How-

ever, concerns about legal consequences, personal safety, and a

lack of education may hinder prompt intervention.48,50 This may hin-

der the bystander response in the case of OHCA.

Reliable communications

South Africa has one of the most advanced digital ecosystems on the

continent, but despite that the country faces issues such as unequal

access to communications infrastructure, with urban areas generally

having better connectivity compared to rural regions.15 Most South

Africans have access to a cellular phone (92%) and a television

(79%), while only a fifth (21%) of South Africans do not have access

to the internet.15 All of these media of communication may be har-

nessed to either seek emergency care or for mass media messaging

relating to OHCA and resuscitation. However, communications and

cell tower signal reliability is influenced by an ongoing unstable

power grid and regular, scheduled power outages.

Inner frame

The inner frame is comprised of those elements that are understood

to be in the control of the local ECS.

Culture of excellence and quality improvement

In South Africa, quality systems are in their infancy. Common con-

cerns include transparency, reliability, and contextual relevance,

which are exacerbated by poor communication and ineffective lead-

ership.51 Culture of excellence and improvement seem to vary

across the public and private sector, with private EMS often investing
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more into quality improvement.51 In contrast, quality in the public

sector mostly focus on metrics such as response time targets, versus

assessing quality of care.51 In general, South African EMS lack

knowledge of quality management systems, but do acknowledge

its importance.52 A set of clinical quality indicators for South African

EMS has also been developed, including for OHCA53 but the extent

to which this has been adopted or implemented is not known. A lack

of leadership and quality system infrastructure and capacity have all

been cited as barriers to improving clinical care in South African

EMS.51 This is being addressed systematically, as more EMS are

implementing digital systems which may support quality

improvement.

Relationship with government, police, fire, and hospitals

While we could find no published literature on the relationship and

coordination of the ECS with these services, it is our experience that

there is largely a lack of integrated communication systems and dis-

patch. The South African Police Service are also critically under-

resourced, eliminating the option of redirecting these services to a

OHCA victim.

Emergency care networks

South Africa has one of the most developed emergency care sys-

tems on the continent. As it relates to prehospital care, South Africa

has a developed tier 2 (professional) EMS system,54 with some

areas also fully integrating a tier 1 (community-based) EMS sys-

tem.54,55 Formal tier 2 systems are staffed by prehospital emergency

care providers at the basic (BLS), intermediate (ILS) and advanced

level (ALS).56 Each ambulance is staffed by at least two providers,

with ALS providers often working on rapid response vehicles. Train-

ing for prehospital providers range from a 6-week (BLS) certificate

course, to 4-year degree programme (ALS). Emergency call-takers

are often non-medically trained and perform their duties without a

script or clear protocols on OHCA-recognition and telephonic CPR

guidance.57

As a pluralist health system, EMS in South Africa are also oper-

ated by public, private for-profit, and private not-for-profit services. A

national, toll-free universal access number (UAN) is in place, which is

managed centrally while dispatch is decentralised nationally.58 Pri-

vate for-profit and private not-for-profit services generally have their

own emergency numbers, but in some instances they are also con-

tactable via the UAN.

Physicians may receive specialty or non-speciality emergency

care training to improve facility-based emergency care.59,60 This is

also the case for nursing.61 South African emergency departments

also have established triage areas and dedicated resuscitation

rooms. There is considerable variation in the amounts of resources,

coordination and quality of emergency care networks between pro-

vinces and between the public and private sector.

There are no well-established or universally accepted hospital

bypass protocols in South Africa. Only approximately 54% of the

South African population live within 60 min of a PCI-capable cen-

tre,62 which presents a major geographic barrier for timely reperfu-

sion in the unlikely event of ROSC. South Africa also has limited

percutaneous coronary intervention (PCI) capable facilities, with

one facility for every 887 096 people.30 South Africans also face

major socio-economic barriers to accessing timely PCI, as 77% of

all PCI-capable centres are owned by the private for-profit sector.30

Thrombolysis, including prehospital thrombolysis,63,64 has been
suggested to remedy this however, there are still multiple chal-

lenges with its timely implementation, including reperfusion

delays.63,65,66

Field to facility communication

No specific literature could be found regarding field to facility commu-

nication in South Africa. However, from our experience there are a

variety of different policies implemented across provinces and pri-

vate hospital groups related to prenotification for arrival of critical

patients, including those with ROSC. As certain provinces and ser-

vices are investing in digitization, this has led to some improvement

in isolated cases. We believe that field to facility communication is

also complicated by the absence of integrated communication sys-

tems and fragmentation of the ECS due to the plurality of our health

system.

Motivation of staff

Motivation of EMS staff will be considered in three ways: motivation

to remain in South Africa, motivation to remain clinically current

through compliance with continuous professional development, and

motivation to initiate resuscitation in OHCA.

There is a dire shortage of EMS personnel in South Africa.67

While some of this can be ascribed to reduced training and output

of qualified personnel, a large contributor of this is brain drain – emi-

gration of South African EMS personnel to high income countries.68

Factors affecting South African EMS providers’ motivation to emi-

grate include factors such as working conditions, physical security

in South Africa, and economic conditions and quality of life abroad.68

Such loss of providers influence not only staffing levels, but affects

the leadership of EMS as experienced providers are exiting the

services.

Continuous professional development (CPD) is a regulatory

requirement for all registered EMS providers in South Africa.69 how-

ever, compliance with these requirements is rather poor, as over half

of prehospital providers in South Africa lack a CPD portfolio. This

might not reflect a lack of motivation however, as barriers identified

include lack of personal funds, distances to travel to higher level edu-

cational institutions and lack of availability or opportunities for CPD.69

This affects the system’s ability to implement evidence-based prac-

tice and hinders continuous quality improvement and the adoption

of a culture of evidence.

It has been found that a small proportion (7.4%) of OHCA victims

receive resuscitation.5 Factors that influence this decision include

assessment of a poor prognosis, personal safety in hostile situations,

and limited resources within the system.70

Ambulance to population ratio

South Africa faces tremendous shortages of ambulances71 and

emergency medical services personnel.67 In order to reach an ambu-

lance to population ratio of 1:10 000 population, South Africa would

require approximately 6000 ambulances15,71 however, only about a

third of this is currently in operation.71 This affects ambulance

response time intervals, where some patients have to wait between

372 and up to 12 h for an ambulance to arrive in some parts of the

country.73 This is further complicated by a lack of accurate, and stan-

dardised emergency call triage and prioritisation processes, and a

high proportion of ambulance cases being non-emergent, or do not

receive any prehospital interventions.74,75 This results in increased

EMS utilisation rates, exerting substantial pressure on an already
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constrained EMS. This limits the ability of the EMS to divert

resources to cases of suspected or confirmed OHCA which may

influence outcome. It has not been reported how many ambulances

are contained in the private for-profit and not-for-profit sectors, but

this is expected to be marginal.

Research projects

South African research projects related to OHCA, or which might

inform the development of resuscitation systems within the country

are drawn upon and cited throughout this analysis. However,

research has been slow and labour intensive, and mostly observa-

tional in nature. With the absence of a robust OHCA registry within

the country, research is limited especially by non-uniform reporting

and high levels of data missingness.5 Urgent attention should be

given to this to facilitate future research and continuous quality

improvement.

Practice of giving way to ambulance

South Africa has specific legislation that requires drivers to give

immediate and absolute right of way for emergency vehicles who

are displaying emergency lights and/or are sounding a siren. It is

an offence to fail to do so. While no specific literature could be found

assessing the practice of giving way to emergency vehicles in South

Africa, there have been recent media reports describing an “alarming

new trend”76 that South Africans “have gained notoriety”77 for not giv-

ing way to ambulances. This is of course, further complicated by traf-

fic congestion and poor road conditions, as noted.

Willing and competent pool of bystanders CPR/AED

Willingness of the South African public to help others and perform

CPR has already been described. South Africa does not have sus-

tained, regular and mandated public CPR programmes outside of

that required to comply with occupational health and safety regula-

tions. Where training programmes exist, they are generally not

offered free of charge. This might explain low rates (36%) of bystan-

der CPR in South African OHCA victims.6 The utility and cost-

effectiveness of such campaigns in South Africa is likely reduced

as most OHCAs do not occur in public places, have prolonged

response times, and poor resuscitation rates.5

In South Africa, CPR knowledge is at a low level (20%).78 As in

other settings, South Africans are more willing to do CPR if it was

hands only compared to CPR with mouth-to-mouth resuscitation,

with 66% of those surveyed preferring hands-only CPR).78

Telephone-guided (tCPR) is reportedly acceptable to South Africans

however CPR quality is suboptimal, and instructions should be sim-

pler and available in a caller’s home language. South Africans report

that they would be willing to initiate bystander CPR of they were

guided over the telephone.79 This may be a cost-effective alternative

to public mass CPR campaigns and overcome the limitations of

OHCAs occurring in private settings.

To our knowledge, there exists no registry of automated external

defibrillators (AEDs) in South Africa. Some public spaces (e.g. air-

ports and gymnasia) are required to have AEDs available, but this

is not the case for all public spaces.

Health-seeking behaviour and appropriate use of EMS

Great disparities exist with access to health care, and a complex

interplay of socio-cultural and economic factors influence health-

seeking behaviour in South Africa.80 Traditional healing practices,

socioeconomic status, and the accessibility and affordability of
healthcare services all contribute to when and how individuals seek

medical care. Disparities in access between urban and rural areas,

as well as the impact of stigma and discrimination, can create barri-

ers to timely healthcare seeking.80,81

Emergency centres and EMS are often stretched beyond their

capacity due to a high number of inappropriate emergencies.74,75,82

In a recent study it was found that up to 83% of patients transported

by ambulance did not receive any prehospital interventions.75 This

can be attributed to poor allocation of resources, socioeconomic con-

ditions, and inadequate health-seeking behaviors.

EMS speciality development

There is currently no EMS speciality for physicians in South Africa

and all prehospital care and the vast majority of interfacility transport

is undertaken by prehospital providers of different cadres.

Bystander protection laws

There is no specific bystander protection law in South Africa for first

responders in South Africa.83 This may be why bystanders are con-

cerned for the legal consequences of acting.48,50 However, there are

some provisions requiring healthcare professionals to act in cases of

emergency when it is safe, and they are capable to do so.83 Consid-

ering that the majority of OHCAs in South Africa do not occur in pub-

lic spaces,84 the utility of these prescriptions to improve early

recognition and CPR is not that clear.

Cost-efficient smart technology

Some services (private and public) have migrated, or are migrating

to digital technologies for dispatch and clinical record-keeping but

this has not been universally adopted. A key barrier to optimally util-

ising smart technology in South Africa is the fragmented nature of

the pluralist health system. Further, while a large number of South

Africans have access to cellular phones and the internet,15 data

costs in the country are still prohibitively high.85 There is also a lack

of data integration and data registries in South Africa, impacting the

ability to leverage smart technologies in detecting and managing

OHCA.

Strong EMS leadership

Research in South African prehospital settings has developed signif-

icantly.86 Over the last 20 years, academia has produced short

courses, undergraduate degrees, and postgraduate studies. South

Africa also has a resuscitation council which is a member of the Inter-

national Liaison Committee on Resuscitation. The Resuscitation

Council of Southern Africa offers standard resuscitation courses

and adapted and translated algorithms.

The effects of the “brain drain” and mass exodus of health work-

ers within the South African Health sector are well documented.87

The effect of this is felt in the development of any system and more

so in the development of effective leadership. The sustainable devel-

opment of any health sector is determined by the leadership found

within. This may affect the continuity of leadership, leading to chang-

ing agendas and priority focus areas. This is no different for OHCA.

EMS and out-of-hospital emergency care systems development in

South Africa are largely led by prehospital providers with a variety

of qualifications, including doctoral degrees. As such, while no

EMS physician qualifications exist, prehospital providers are

uniquely positioned to play a decisive role in strengthening OHCA

systems of care. Retention of skilled and experienced leaders will

be essential to develop OHCA care.
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Chain of survival

In this section, the current state of the chain of survival in South

Africa is presented. Challenges in recognising OHCA due to linguis-

tic diversity and varying education levels impact early recognition.

However, callers do use consistent descriptors across languages88

and sectors,89 which is promising for the development of universal

OHCA recognition algorithms. To our knowledge there is no data

on layperson recognition of OHCA. In South Africa, bystander CPR

rates are low,6 layperson knowledge is poor.78 While tCPR could

assist in improving this, it results in suboptimal quality.79 tCPR pro-

grammes are also not commonly applied in the country and there

are multiple barriers to its initiation, resulting in low uptake by

callers.90 There exists no registry or specific legislation for AED

placement, but defibrillation via EMS is likely delayed due to pro-

longed response times.6,84 This also delays access to ALS care,

which is further compounded by emigration of these cadres of

provider.68 South Africa faces tremendous shortages of critical care

resources for admission of patients who have obtained ROSC and

similarly,91,92 access to percutaneous coronary intervention is

affected by unequal distribution or barriers to access for socio-

economic reasons.30 As it relates to recovery, rehabilitation services

in South Africa are severely limited with multiple challenges related

to appropriate referral and continuity of care.93

Recommendations and conclusion

This narrative review provides an analysis of the South African

resuscitation system. While there is considerable variation in the

resources, wealth, and rurality distribution between and within pro-

vinces, it is encouraging that there is high level political commitment

and legislative guidance that recognises the importance of ECS

development.

Resource limitations, in regard to overall health expenditure,

infrastructure and equipment and workforce allocation will continue,

and demand in the near- and medium-term will continue to outweigh

that which the ECS is able to accommodate. These barriers will pre-

sent challenges for the ECS to improve OHCA survival rates but can

be overcome through systematic prioritisation and contextually

appropriate solutions.

Key areas to address in support of OHCA care include increased

advocacy at a national and provincial level to:

� Address inequities in access to healthcare which prevent afford-

able, available and acceptable emergency care.

� Reinforce the commitment towards improving basic preventative

and curative health services thereby strengthening the capability

of the health network to provide high quality, robust continuity of

care and effective implementation of the chain of survival.

Research is identified multiple times in the Frame of Survival

emphasising the importance of contextually relevant research. To

this end, an enabling research environment, robust OHCA data reg-

istries and investment in the development of research capacity is

essential.

The Chain of Survival for the management of OHCA starts with

the community and as such, their contribution to OHCA care, as

engaged stakeholders within a complex and resource constrained

health system, should not be overlooked or underestimated.
Commitment towards regular engagement with the community and

co-creation of community-led approaches should be a core value

of the systems development initiatives.

The South African resuscitation system demonstrates a reason-

able level of readiness to appropriately respond to anticipated

increases in OHCA and CVD incidence. However, it is characterised

by considerable variation and fragmentation. To enhance outcomes

after OHCA, a whole-systems strengthening approach is essential

which encompasses all elements of the frames and chain of survival.

Given that community CPR campaigns cost between $22 53994 and

$62 60095 per quality-adjusted life year (QALY) gained; and that pub-

lic access AED programmes cost at $30 00096 to $1 102 47397 per

QALY gained, these interventions might not be cost effective in

South Africa. The cost effectiveness threshold for South Africa is

reported to be between $3 292 and $7 941 per QALY averted.98

Of note, to our knowledge there have been no cost-effectiveness

analyses for OHCA interventions undertaken in South Africa.

Regardless, considering an anticipated rise in OHCA incidence,

there’s a pressing need for context-specific strategies in South

Africa.99

While many initiatives to improve the OHCA systems of care in

South Africa are more long-term focused, it is our view that the fol-

lowing concrete steps can be taken in the short term. 1) Implement

targeted bystander CPR training for the family-members of high-

risk patients; 2) establish and engage with community forums to

determine how best to develop a bespoke OHCA system in South

Africa using participatory approaches; 3) perform cost-

effectiveness analyses to determine which interventions for OHCA

may be acceptable within local thresholds for healthcare expendi-

ture; 4) develop telephonic triage processes that can prioritise not

only OHCA patients, but all emergency calls, including OHCA recog-

nition and tCPR systems; 5) develop and disseminate support tools

for prehospital providers to guide decision-making on when to initi-

ate, withhold or withdraw resuscitation attempts that are sensitive

to local variation and resource constraints. These strategies should

focus on enhancing both outcomes and resource efficiency, while

respecting community ethics and sociocultural dynamics. All of this

should be underpinned by evidence and be inclusive of healthcare

providers, policymakers, and community engagement.
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49. Riccò M, Berrone M, Vezzosi L, Gualerzi G, Canal C, De Paolis G,

et al. Factors influencing the willingness to perform bystander

cardiopulmonary resuscitation on the workplace: a study from North-

Eastern Italy. Acta Bio Medica Atenei Parm 2020;91:e2020180.

50. Ojifinni K, Motara F, Laher AE. Knowledge, attitudes and perceptions

regarding basic life support among teachers in training. Cureus

2019;11:e6302.

51. Howard I, Cameron P, Wallis L, Castrén M, Lindström V.

Understanding quality systems in the South African prehospital

emergency medical services: a multiple exploratory case study. BMJ

Open Qual 2020 May 1;9:e000946.

52. Howard I, Cameron P, Castrén M, Wallis L, Lindström V. Knowledge,

attitude and practices of clinical quality and performance assessment

among emergency medical services personnel in South Africa: a

mixed methods study. Emerg Med Australas 2019;31:1024–36.

53. Howard I, Cameron P, Wallis L, Castrén M, Lindström V. Identifying

quality indicators for prehospital emergency care services in the low

to middle income setting: the South African perspective. Afr J Emerg

Med 2019;9:185–92.

54. Stein C, Mould-Millman NK, Vries SD, Lee W. Access to out-of-

hospital emergency care in Africa: consensus conference

recommendations. Afr J Emerg Med 2016;6:158–61.

55. Slingers M, De Vos S, Sun JH. Ten years of the community-based

emergency first aid responder (EFAR) system in the Western Cape

of South Africa: What has happened, what has changed, and what

has been learned. Afr J Emerg Med 2022;12:299–306.

56. Mould-Millman NK, Stein C, Wallis LA. Time to standardise levels of

care amongst Out-of-Hospital Emergency Care providers in Africa.

Afr J Emerg Med Rev Afr Med Urgence 2016;6:54–5.

57. van Rensburg LC, Richmond L, Mgidi S, Claassen J, Wylie C,

Stassen W. The lay descriptors of out-of-hospital cardiac arrest in the

Western Cape province. South Africa Resusc plus 2021;7 100146.

58. MacFarlane C, van Loggerenberg C, Kloeck W. International EMS

systems in South Africa: past, present, and future. Resuscitation

2005;64:145–8.
59. Geduld H, Cloete D, Dickerson R, et al. Non-specialist emergency

medicine qualifications in Africa: lessons from the South African

Diploma in Primary Emergency Care. Afr J Emerg Med

2022;12:231–5.

60. Wen LS, Geduld HI, Tobias Nagurney J, Wallis LA. Africa’s First

emergency medicine training program at the University of Cape

town/stellenbosch university: history, progress, and lessons learned:

AFRICA’S FIRST EM TRAINING PROGRAM. Acad Emerg Med

2011;18:868–71.

61. Brysiewicz P, Bruce J. Emergency nursing in South Africa. Int Emerg

Nurs 2008;16:127–31.

62. Stassen W, Wallis L, Vincent-Lambert C, Castren M, Kurland L. The

proportion of South Africans living within 60 and 120 minutes of a

percutaneous coronary intervention facility. Cardiovasc J Afr

2018;29:6–11.

63. Lynch A, Sobuwa S, Castle N. Barriers to the implementation of

prehospital thrombolysis in the treatment of ST-segment elevation

myocardial infarction in South Africa: an exploratory inquiry. Afr J

Emerg Med Rev Afr Med Urgence 2020;10:243–8.

64. Stassen W, Kurland L, Wallis L, Castren M, Vincent-Lambert C.

Barriers and facilitators to implementing coronary care networks

in South Africa: a qualitative study. Afr Health Sci

2020;20:338–50.

65. Uys F, Beeton A, Van Der Walt S, et al. Profile and management

of acute coronary syndromes at primary- and secondary-level

healthcare facilities in Cape Town. Cardiovasc J Afr

2022;33:40–6.

66. Ndaba L, Mutyaba A, Mpanya D, Tsabedze N. In-hospital mortality

outcomes of ST-segment elevation myocardial infarction: a cross-

sectional study from a Tertiary Academic Hospital in Johannesburg,

South Africa. J Cardiovasc Dev Dis 2023;10:348.

67. Tiwari R, Naidoo R, English R, Chikte U. Estimating the emergency

care workforce in South Africa [cited 2024 Feb 24]. Afr J Prim Health

Care Fam Med [Internet] 2021;13. Available from: http://www.phcfm.

org/index.php/PHCFM/article/view/3174.

68. Govender K, Grainger L, Naidoo R, MacDonald R. The pending loss

of advanced life support paramedics in South Africa. Afr J Emerg

Med 2012;2:59–66.

69. Adefuye AO, Van Wyk C, Sookram BP. Non-compliance with

continuing professional development requirements: perspectives of

emergency medical care practitioners in a resource-poor setting.

Australas J Paramed 2020;6:17.

70. Higgins S, Dlamini S, Hattingh M, Rambharose S, Theron E, Stassen

W. Views and perceptions of advanced life support practitioners on

initiating, withholding and terminating resuscitation in out-of-hospital

cardiac arrest in the emergency medical services of South Africa.

Rev 2024.

71. Rapanyane MB. The Dire Shortage of Ambulances in the South

African Healthcare System: Unblurring Implications on the Right to

Health. Afr J Develop Stud (formerly AFFRIKA Journal of Politics,

Economics and Society) 2022;12:61–81.

72. Van der Net W, Vincent-Lambert C, Govender K. Emergency

medical service response and mission times in an African

metropolitan setting. South Afr J Pre-Hosp Emerg Care 2023;4:7–12.

73. Meents E, Boyles T. Emergency medical services–poor response

time in the rural Eastern Cape. South Afr Med J Suid-Afr Tydskr Vir

Geneeskd 2010;100:790.

74. Newton PR, Naidoo R, Brysiewicz P. The appropriateness of

emergency medical service responses in the eThekwini district of

KwaZulu-Natal. South Africa S Afr Med J 2015;105:844–7.

75. Binks F, Hardy A, Wallis LA, Stassen W. The variables predictive of

ambulance non-conveyance of patients in the Western Cape, South

Africa. Afr J Emerg Med 2023;13:293–9.

76. du Toit A. This alarming new trend is taking shape on South Africa’s

roads. Top Auto [Internet]. 2023 Jul 24 [cited 2024 Feb 24]; Available

from: https://topauto.co.za/features/82269/this-alarming-new-trend-

is-taking-shape-on-south-africas-roads/

http://refhub.elsevier.com/S2666-5204(24)00106-1/h0200
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0200
https://www.rtmc.co.za/images/rtmc/docs/reports/State-of-Road-Safety-Report_Final.pdf
https://www.rtmc.co.za/images/rtmc/docs/reports/State-of-Road-Safety-Report_Final.pdf
https://www.rtmc.co.za/images/rtmc/docs/reports/State-of-Road-Safety-Report_Final.pdf
https://www.imesa.org.za/wp-content/uploads/paper-16-1.pdf
https://www.imesa.org.za/wp-content/uploads/paper-16-1.pdf
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0215
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0215
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0215
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0215
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0220
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0220
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0220
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0225
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0225
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0225
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0225
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0230
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0230
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0230
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0230
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0235
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0235
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0235
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0240
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0240
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0240
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0245
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0245
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0245
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0245
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0250
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0250
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0250
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0255
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0255
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0255
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0255
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0260
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0260
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0260
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0260
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0265
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0265
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0265
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0265
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0270
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0270
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0270
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0275
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0275
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0275
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0275
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0280
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0280
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0280
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0285
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0285
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0285
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0290
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0290
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0290
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0295
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0295
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0295
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0295
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0300
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0300
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0300
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0300
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0300
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0305
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0305
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0310
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0310
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0310
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0310
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0315
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0315
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0315
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0315
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0320
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0320
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0320
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0320
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0325
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0325
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0325
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0325
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0330
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0330
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0330
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0330
http://www.phcfm.org/index.php/PHCFM/article/view/3174
http://www.phcfm.org/index.php/PHCFM/article/view/3174
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0340
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0340
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0340
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0345
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0345
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0345
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0345
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0350
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0350
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0350
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0350
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0350
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0355
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0355
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0355
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0355
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0360
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0360
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0360
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0365
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0365
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0365
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0370
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0370
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0370
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0375
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0375
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0375
https://topauto.co.za/features/82269/this-alarming-new-trend-is-taking-shape-on-south-africas-roads/
https://topauto.co.za/features/82269/this-alarming-new-trend-is-taking-shape-on-south-africas-roads/


10 R E S U S C I T A T I O N P L U S 1 8 ( 2 0 2 4 ) 1 0 0 6 5 5
77. Master Torque. Sharing the road with emergency vehicles.

MasterTorque [Internet]. 2020 Apr 7 [cited 2024 Feb 25]; Available

from: https://mastertorque.co.za/sharing-road-emergency-vehicles/

78. Zaayman H. A description of the knowledge and attitudes towards

bystander CPR amongst participants in a community outreach

initiative in Cape Town [Internet]. Stellenbosch: Stellenbosch

University; 2020 [cited 2024 Jan 17]. Available from: http://hdl.

handle.net/10019.1/109174

79. De Caires LP, Evans K, Stassen W. The understandability and

quality of telephone-guided bystander cardiopulmonary resuscitation

in the Western Cape province of South Africa: a manikin-based

study. Afr J Emerg Med 2023;13:281–6.

80. Govender K, Girdwood S, Letswalo D, Long L, Meyer-Rath G, Miot J.

Primary healthcare seeking behaviour of low-income patients across

the public and private health sectors in South Africa. BMC Public

Health 2021;21:1649.

81. Abaerei AA. Factors affecting health-care seeking behaviour, and

assessment of the population’s perception of the major health

problems in Gauteng province, South Africa 2013. 2016 [cited 2024

Feb 27]; Available from: http://hdl.handle.net/10539/21533

82. van de Ruit C, Lahri S, Wallis LA. Clinical teams’ experiences of

crowding in public emergency centres in Cape Town. South Africa

Afr J Emerg Med 2020;10:52–7.

83. McQuoid-Mason DJ. When are doctors legally obliged to stop and

render assistance to injured persons at road accidents? South Afr

Med J Suid-Afr Tydskr Vir Geneeskd 2016;106.

84. Stassen W, Theron E, Slingsby T, Wylie C. Out-of-hospital cardiac

arrests in the city of Cape Town metropole of the Western Cape

province of South Africa: a spatio-temporal analysis. Cardiovasc J

Afr 2022;33:260–6.

85. Chinembiri T. Despite reduction in mobile data tariffs, data still

expensive in South Africa [Internet]. Cape Town: Research ICT

Africa; 2020. Report No.: Policy Brief 2. Available from: https://

researchictafrica.net/publication/despite-reduction-in-mobile-data-

tariffs-data-is-still-expensive-in-south-africa/

86. Dippenaar E, Marr E. A scoping review of pre-hospital emergency

care research in South Africa. South Afr J Pre-Hosp Emerg Care

2021;28:11–23.

87. Mlambo VH, Adetiba TC. Effects of brain drain on the South African

health sector; analysis of the dynamics of its push factors. J Econ

Behav Stud 2017;9:62–72.

88. van Rensburg LC, Richmond L, Mgidi S, Claassen J, Wylie C,

Stassen W. The lay descriptors of out-of-hospital cardiac arrest in the

Western Cape province. South Africa. Resusc Plus 2021;7 100146.
89. Crause S, Slabber H, Theron E, Stassen W. Telephonic descriptions

of out-of-hospital cardiac arrest by laypersons calling the dispatch

centre of a private emergency medical service in South Africa. South

Afr J Pre-Hosp Emerg Care 2023;4:2–6.

90. Crause S, Slabber H, Theron E, Stassen W. The barriers and

facilitators to initiation of telephone-assisted bystander

cardiopulmonary resuscitation for patients experiencing out-of-

hospital cardiac arrest in a private emergency dispatch centre in

South Africa. Resusc plus 2024;17 100543.

91. Matlakala M. A reflection on the skills shortage in intensive care units

in South African public hospitals [cited 2024 Feb 28]. Afr J Nurs

Midwifery [Internet] 2023. Available from: https://unisapressjournals.

co.za/index.php/AJNM/article/view/13560.

92. Joynt GM, Gopalan DP, Argent AA, et al. The critical care society of

Southern Africa consensus statement on ICU triage and rationing

(ConICTri). S Afr Med J 2019;109:613.

93. Louw QA, Conradie T, Xuma-Soyizwapi N, Davis-Ferguson M,

White J, Stols M, et al. Rehabilitation capacity in South Africa—a

situational analysis. Int J Environ Res Public Health 2023;

20:3579.

94. Bouland AJ, Risko N, Lawner BJ, Seaman KG, Godar CM, Levy

MJ. The price of a helping hand: modeling the outcomes and

costs of bystander CPR. Prehospital Emerg Care Off J Natl

Assoc EMS Physicians Natl Assoc State EMS Dir

2015;19:524–34.

95. Nichol G, Huszti E, Birnbaum A, et al. Cost-effectiveness of lay

responder defibrillation for out-of-hospital cardiac arrest. Ann Emerg

Med 2009;54.

96. Cram P, Vijan S, Fendrick AM. Cost-effectiveness of automated

external defibrillator deployment in selected public locations. J Gen

Intern Med 2003;18:745–54.

97. Moran PS, Teljeur C, Masterson S, O’Neill M, Harrington P, Ryan M.

Cost-effectiveness of a national public access defibrillation

programme. Resuscitation 2015;1:48–55.

98. Pichon-Riviere A, Drummond M, Palacios A, Garcia-Marti S,

Augustovski F. Determining the efficiency path to universal health

coverage: cost-effectiveness thresholds for 174 countries based on

growth in life expectancy and health expenditures. Lancet Glob

Health 2023;11:e833–42.

99. Gheorghe A, Griffiths U, Murphy A, Legido-Quigley H, Lamptey P,

Perel P. The economic burden of cardiovascular disease and

hypertension in low- and middle-income countries: a systematic

review. BMC Public Health 2018;18:975.

https://mastertorque.co.za/sharing-road-emergency-vehicles/
http://hdl.handle.net/10019.1/109174
http://hdl.handle.net/10019.1/109174
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0395
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0395
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0395
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0395
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0400
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0400
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0400
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0400
http://hdl.handle.net/10539/21533
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0410
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0410
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0410
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0415
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0415
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0415
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0420
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0420
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0420
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0420
https://researchictafrica.net/publication/despite-reduction-in-mobile-data-tariffs-data-is-still-expensive-in-south-africa/
https://researchictafrica.net/publication/despite-reduction-in-mobile-data-tariffs-data-is-still-expensive-in-south-africa/
https://researchictafrica.net/publication/despite-reduction-in-mobile-data-tariffs-data-is-still-expensive-in-south-africa/
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0430
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0430
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0430
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0435
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0435
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0435
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0440
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0440
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0440
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0445
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0445
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0445
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0445
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0450
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0450
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0450
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0450
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0450
https://unisapressjournals.co.za/index.php/AJNM/article/view/13560
https://unisapressjournals.co.za/index.php/AJNM/article/view/13560
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0460
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0460
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0460
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0465
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0465
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0465
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0465
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0470
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0470
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0470
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0470
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0470
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0475
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0475
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0475
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0480
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0480
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0480
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0485
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0485
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0485
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0490
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0490
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0490
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0490
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0490
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0495
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0495
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0495
http://refhub.elsevier.com/S2666-5204(24)00106-1/h0495

	A resuscitation systems analysis for South Africa: A narrative review
	Introduction
	Methods
	Design
	Setting
	Data sources
	Analysis

	Results
	Outer frame
	Political commitment
	Healthcare expenditure
	Legislative environment
	Basic state of preventative health
	Road conditions and traffic congestion
	Cultural views on death and resuscitation
	Research environment
	Willingness to help
	Reliable communications

	Inner frame
	Culture of excellence and quality improvement
	Relationship with government, police, fire, and hospitals
	Emergency care networks
	Field to facility communication
	Motivation of staff
	Ambulance to population ratio
	Research projects
	Practice of giving way to ambulance
	Willing and competent pool of bystanders CPR/AED
	Health-seeking behaviour and appropriate use of EMS
	EMS speciality development
	Bystander protection laws
	Cost-efficient smart technology
	Strong EMS leadership

	Chain of survival

	Recommendations and conclusion
	CRediT authorship contribution statement
	Declaration of competing interest
	REFERENCES


