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ABSTRACT 

Background. In South Africa violence related crimes are frequent, and interpersonal violence 

is one of the most common causes of injury and death. Violence can be related to social 

structures, poverty and income inequality. In South Africa 25% of the population live in 

extreme poverty, and 16% of households in Western Cape live in Informal dwellings. Drug 

and alcohol miss-use is a big problem. EMS personnel all over the world are exposed to 

violence. The last couple of years the rate of incidents of violence against the ambulances and 

EMS personnel in Western Cape and Cape Town has escalated, and a protocol to protect the 

personnel has been established. The protocol of Red Zones requires an armed escort for the 

ambulance and EMS personnel when working in certain areas. The red zones are often in low 

income areas, which makes United Nations’ Sustainable Development Goal of Reduced 

inequality relevant. The Purpose of this study is to describe how red zones affect patient 

waiting times and mission times for the ambulance in the Western Cape province of South 

Africa. Method. Quantitative analysis of priority 1 assignments in one month periods in 2016, 

2017 and 2018 to Hanover Park, a suburb of Cape Town. Hanover Park has been considered a 

red zone since September 2016. Result. Seven different time periods in the missions were 
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analyzed, comparing the City of Cape Town and Hanover park in 2016, 2017 and 2018. 

Conclusion. The result shows an increase in waiting times for EMS in Hanover Park, even 

though the precise response time could not be described. Call times and mission times for the 

entire City of Cape Town seem to have increased, indicating a problem beyond the red zones, 

potentially affecting everyone in need of an ambulance in the city. Further studies are 

encouraged. 

Keywords: Emergency Medical Service (EMS); Ambulance; South Africa; Violence; Red 

zones; Patient waiting time; Response time; Sustainable Development  

SAMMANFATTNING 

Bakgrund. I Sydafrika är våldsrelaterade brott vanligt förekommande, och interpersonellt 

våld är en av de vanligaste orsakerna till skada och död. Våldet kan relateras till sociala 

strukturer, fattigdom och inkomstskillnad. I Sydafrika lever 25% av befolkningen i extrem 

fattigdom och 16% av hushållen i Western Cape lever i informella bostäder. Missbruk av 

droger och alkohol är ett stort problem. Ambulanspersonal över hela världen utsätts för våld. 

De senaste åren har graden av våldshändelser mot ambulanser och dess personal i Western 

Cape och Kapstaden eskalerats och ett protokoll för att skydda personalen etablerats. 

Protokollet för Röda Zoner kräver en beväpnad eskort för ambulans och personal vid arbete i 

vissa områden. De röda zonerna är ofta i låginkomstområden, vilket gör FN: s hållbara 

utvecklingsmål för minskad ojämlikhet relevant. Syftet med denna studie är att beskriva hur 

röda zoner påverkar patienters väntetid och uppdragstider för ambulansen i Western Cape i 

Sydafrika. Metod. Kvantitativ analys av prio 1-uppdrag under en månadsperiod i 2016, 2017 

och 2018 till Hanover Park, en förort till Kapstaden. Hanover Park har ansetts vara en röd zon 

sedan september 2016. Resultat. Sju olika tidsperioder i uppdragen analyserades, och 

jämfördes mellan hela Kapstaden och Hanover Park 2016, 2017 och 2018. Slutsats. 

Resultatet visar ökad väntetid för ambulansvård i Hanover Park, även om den exakta 

framkörningstiden inte kunde beskrivas. Uppdragstider för hela staden Cape Town verkar ha 

ökat, vilket indikerar ett problem bortom de röda zonerna, vilket potentiellt kan påverka alla 

som behöver en ambulans i staden. Ytterligare studier rekommenderas. 

Nyckelord: Prehospital akutsjukvård; Ambulans; Sydafrika; Våld; Röda zoner; Patienters 

väntetid; Svarstid; Hållbar utveckling 
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INTRODUCTION 

Everyone has heard that in case of an emergency on an airplane you are supposed to put your 

own oxygen-mask on before trying to help others. In health care it’s the same principle. 

You’ll have a hard time helping others if you’re not well. Worldwide emergency medical 

service (EMS) personnel are exposed to violence, threats and aggression, harming the 

personnel physically and mentally. The last couple of years there has been an escalation in 

violence against ambulances and EMS personnel in some areas Cape Town, South Africa. A 

protocol to protect EMS personnel has been created, involving that the ambulance and 

personnel won’t enter certain high risk areas without armed escort. The affected areas are 

often low income areas. The situation affects the already vulnerable inhabitants in society. 

The following is about a study on the effect the protocol has on access to ambulance care. 

BACKGROUND 

Violence in South Africa  

Regardless of country and culture, violence in some form is likely found. This study will 

focus on interpersonal violence. There are several relevant factors affecting who commits and 

who becomes the victim of interpersonal violence (Ward, et al., 2012). According to Ward et 

al (2012), the structures around a person are crucial. Even if violent acts are committed by 

people, the base of the problem can often be found in the surrounding community. Factors 

like widespread poverty and income inequality, unstable childhood, widespread alcohol use, 

notion that masculinity is shown through toughness, and access to firearms, are all part of a 
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social dynamic that supports violence in a community, according to Seedat, Van Niekerk, 

Jewkes, Suffla, and Ratele (2009).  

In 2015, 55,5 % of the population in South Africa were living in poverty, on less than  992 

South African Rand (R992) per person per month, 40 % lived on R647 and 25,2 % lived in 

extreme poverty, on R441 per person per mount (Statistics South Africa, 2017). The income 

per capita Gini coefficient (income inequality) in the nation is 0,68 (Statistics South Africa, 

2017), but when comparing the richest 20 % and the poorest 20 %, it is 17,9 (Wikipedia, 

2018), meaning there is substantial economic inequality (The Conversation, 2015). About 16 

% of households in Western Cape live in Informal dwellings, meaning they live in shacks in 

backyards or in informal or squatter settlements (Statistics South Africa, 2016). 

According to Peltzer, Davids and Njuho (2011) 9 % of the population have a risky, hazardous 

or harmful alcohol consumption. 12,8 % of 13-15-year-olds have tried cannabis in the nation, 

and in Western Cape 23,6 % of 13-15-year-olds have tried the drug (WHO, 2016).  

Methamphetamine, also known as tik, is a very addictive drug associated with aggression and 

violence. Second to cannabis, methamphetamine is the most commonly used drug, with street 

intercept surveys from 2006 showing that 12 % of women and 18 % of men have used the 

drug (Watt, et al., 2013). The addiction leads to crime, including robbery, in desperation for 

money to buy drugs (Watt, et al., 2013), and the process of selling the drug is one of the bases 

for gangs and gang related violence (Watt, et al., 2013; Pinnock, 2016; Meade, et al., 2015).  

Violent and contact crimes are frequent, with, among other, assault, sexual offences and 

robbery (South African Police Service, 2017; Africa Check, 2017; Quartz Africa, 2017). In 

South Africa interpersonal violence is one of the most common causes of injury and death, 

with a high number of Years of Life Lost and Mortality and Disability-Adjusted Life Years 

compared to the rest of the world (Gapminder, 2018; Healtdata, 2018; Norman, Matzopoulos, 

Groenewald & Bradshaw, 2017). According to statistics from 2005, South Africa had more 

murders /100 000 people than any other country in Africa (Gapminder, 2018).  

Violence internationally against EMS and ambulance personnel 

Emergency medical service (EMS) personnel being subjected to interpersonal violence and 

threats is a problem worldwide, that has been documented and explored in several studies 

(Bentley & Levine, 2016; Grange & Corbett, 2002; Suserud, Blomquist & Johansson, 2002; 

Tintinalli & MCCoy, 1993). Assault is one of the more common reasons for occupational 

injuries in EMTs (Maguire & O'Neill, 2017; Schwartz, Benson & Jacobs, 1993).  

The stress from assault is one of the factors that lead to the development of burnout syndrome 

(Deniz, Saygun, Eroğlu, Ülger & Azapoğlu, 2016) and Maguire and O’Neill (2017) found that 

many of the workplace violence related injuries resulted in sprains, strains and wounds, and 

several days away from work. Violence, threats and aggression aimed at EMS personnel can 

cause the personnel to need emergency medical care themselves and/or psychological support 

(Bernaldo-De-Qurorós, Piccini, Gómez & Cardeira, 2015; Bigham, et al., 2014; Mechem, 

Dickinson, Shofer & Jaslow, 2002; Petzäll, Tällberg, Lundin, & Suserud, 2011). The 

personnel may be more prone to request transfer (Bigham, et al., 2014). The personnel may 

need time away from work (Maguire & O'Neill, 2017; Petzäll, et al., 2011), with 1 to 17 % 

being away from work 31 days or more (Bernaldo-De-Qurorós, et al., 2015; Maguire & 

O'Neill, 2017; Petzäll, et al., 2011). 
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Being exposed to violence and threats can affect the quality of the care the EMS personnel 

give after the incidents (Bentley & Levine, 2016; Bigham, et al., 2014; Deniz, et al., 2016; 

Petzäll, et al., 2011; Suserud, Blomquist &Johansson, 2002; Taylor, et al., 2016). The 

personality of the personnel can change towards being quick-tempered, distrusting or timid at 

work, and empathy and patience with both colleagues and patients may decrease (Bigham, et 

al., 2014), and the cooperation with colleagues can be negatively affected (Van der Velden, 

Bosmans & Van der Meulen, 2015). The reduced quality in the carer-patient relationship can 

linger for a long time (Deniz, et al., 2016; Petzäll, et al., 2011; Taylor, et al., 2016). Private 

social interactions and relationships can also be affected drastically, related to moodiness, 

anxiety, depression and withdrawal from social situations (Bigham, et al., 2014; Petzäll, et al., 

2011; Van der Velden, Bosmans & Van der Meulen, 2015). 

Bigham (2014) found the patient to be the perpetrator of most of the violence against EMS 

personnel. Alcohol or other drugs are often involved when patients become violent (Petzäll, et 

al., 2011; Pourshaikhian, Abolghasem, Aryankhesal, Khorsasani-Zavareh & Barati, 2016). 

There are studies that show that there are measures that in many situations can deescalate a 

violent and threatening situation (Van der Velden, Bosmans & Van der Meulen, 2015), and 

situation based factors which the personnel need to be aware of to reduce the risk of exposure 

to violence (Cheney, et al., 2006). There are also several studies that show the EMS personnel 

feel inadequately prepared to handle violent and threatening situations (Carbett, Grange & 

Tomas, 1998; Bentley & Levine, 2016; Grange & Corbett, 2002). 

In most cases the patient or a relative is the perpetrator of threats, aggression and violence 

(Bigham, et al., 2014; Pourshaikhian, et al., 2016), but in relation to the Red Zones the 

perpetrator seems more often to be an outsider, not related to the medical emergency incident.  

Violence in Western Cape against EMS and ambulance personnel 

There are not many studies about violence against EMS personnel in South Africa or Cape 

Town, but there are substantial media coverage on several incidents and trends, reports of 

trauma for the personnel and tragic outcome for patients in Cape Town (EWN Isaacs, 2017; 

IOL, 2017; IOL Tswanya, 2017; News 24 Etheridge, 2016; News24 Evans, 2017; Times Live 

Saal, 2017). 

There are several examples of incidents of violence against EMS personnel in the media 

coverage. In one night in December 2017 a crew was being robbed and another escaped 

attempted robbery in two different parts of Cape Town, both while treating patients in the 

ambulance (Times Live Saal, 2017). In September 2016 an ambulance was stopped, stoned 

and stripped of the badge at the back of the vehicle (News 24 Etheridge, 2016). In November 

2017 a 8-year-old boy died after the ambulance that transported him was ambushed, and the 

crew held at gunpoint, on the way to the hospital (EWN Isaacs, 2017; IOL Tswanya, 2017).  

The EMS system in Western Cape   

The Bill of Rights in the Constitution of Republic of  South Africa from 1996, sector 27, 

makes it clear that everyone should have access to health care services, and that emergency 

medical treatment may not be refused to anyone. (South African Government, 2018). 

There are both private and public actors in the EMS system, with the public one caring for the 

majority of the patients with a minority of the funds (Wallis, Garach & Kropman, 2008). This 

study is going to focus on the public system. 
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The EMS in the Western Cape province of South Africa is composed of four components.  

- Emergency communications and control centres have call takers who prioritize and 

dispatchers to send an ambulance to the scene of the emergency.  

- EMS Rescue provide assistance when it becomes an operation in itself to get the 

patient access to healthcare, if the patient needs to be extricated from a vehicle 

accident or airlifted to safety.  

- The HealthNET is for non-emergency transport.  

- The ambulance operations are equipped for medical emergencies and serious accidents 

(Western Cape Government, 2018).  

The EMS operates about 250 ambulances in the province, 0,36 ambulances available per 

10 000 citizens. City of Cape Town is the biggest ambulance district in Western Cape, both 

population wise and geographically, with a bit more than 4 million people and 104 

ambulances, 0,26 ambulances available per 10 000 citizens (Western Cape Government, 

2016).  

The staff in the ambulance can vary in different levels from EMT to paramedic (Wallis, 

Garach & Kropman, 2008) and are dispatched as either an ambulance with or without 

Advanced Life Support (ALS) status (Stein, Wallis & Adentunji, 2015). The calls and 

incidents are given a priority of 1 (P1) or priority 2 (P2), with P1 being the most urgent. The 

national target is to respond to, be on site of, 90 % of P1 incidents within 15 minutes, in the 

urban areas (Stein, Wallis & Adentunji, 2015). 

Red zones 

During 2015 the attacks on ambulances started to escalate, with a high amount of robberies, 

random stoning, and threats that didn’t come from the patients or anyone involved in the 

emergency. This affected the personnel, with increases in resignations, transfer requests and 

high numbers of days lost due to absenteeism. The service delivery and performance were 

affected in the areas where attacks had occurred. As part of the strategy to deal with the 

challenges, dangerous areas were identified, areas with high crime rate, gang activity and drug 

abuse, and lacking basic services, housing and infrastructures such as lightning in the streets. 

The attacks primarily occurred in City of Cape Town 1 

In 2016 a protocol was established to protect EMS personnel. Based on whether an area was 

considered dangerous, and other relevant factors, an area could be declared a Red Zone. The 

zones could be declared permanent or temporary, a hot zone or a No Go zone. Relevant 

factors included repeated attacks from within the community in the area, a single serious 

attack, non-cooperation within the community, and advice from Safety and Security Services. 

For red and hot zones there is a protocol of cooperation between EMS and South African 

Police Service (SAPS), and No Go zones is declared by SAPS for short periods of time, 

wherein no EMS vehicle should enter the area 1. 

The protocol for the red zones says to respond from a pre-determined safe zone at a police 

station and proceed under armed security escort from SAPS or Metro Police. It also requires 

limited time spent on scene and in the area, and retreat under escort. The communication 

centre stays in contact with the caller for updates, and the transport management centre desk 

monitors the EMS crew 1. 

                                                 
1 Personal communication, PowerPoint presentation, Dr. Shaheem de Vries, Director Western Cape EMS, 2017. 
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The SAPS is already under-resourced in many areas of the Western Cape (EWN, 2017; 

GroundUp, 2017). By requiring a police escort for EMS when red zones are allocated, 

resources are allocated away from their primary function, which further limits SAPS capacity.  

In addition, having to wait for an escort during busy times, likely severely affects EMS ability 

to offer an efficient and effective service.  

United Nations Sustainable Development goals  
The 2030 Agenda for Sustainable Development was adopted by the countries in UN in 2015, 

and consists of 17 categories of goals that covers environmental, economic and social issues. 

Sustainable development is described as something that “meets the needs of the present 

without compromising the ability of future generations to meet their own needs.” The agenda 

calls for actions for a future, of the planet and people, that is sustainable, inclusive and 

resilient. (United Nations, 2018) 

Not all of United Nations’ Sustainable Development Goals (UNs SDG) are relevant to the 

subject of violence against EMS personnel and Red Zones in Western Cape, but some are 

more relevant, and some are very relevant.   

- Goal #1 No poverty. As mentioned earlier, a part of the South African population lives 

in extreme poverty. The goal strives towards eradication of extreme poverty, and to 

limit relative poverty.  

- Goal #3 Good health and well-being. The goal is to ensure healthy lives and well-

being for everyone. One of the goal targets is a stable health workforce.  

- Goal #10 Reduce inequality. Even though the differences in economy might be 

reduced between countries, the inequalities within many countries is still substantial, 

including South Africa, and this affects people’s lives not only economically, but in 

access to health and education as well. 

- Goal #11 Sustainable cities and communities. The goal is access to basic services and 

adequate, safe and affordable housing for all. 

- Goal #17 Partnership for the goals. International partnership is an important part of 

building and executing a sustainable development agenda. (United Nations, 2018) 

Rationale for the study 

The situation of violence towards the EMS personnel and ambulance compelled a safety 

routine with a protocol of actions for EMS missions to areas considered red zones. Without 

the safety routine the health and availability of EMS personnel was threatened, and without 

health personnel there are no care for the patients. The existence of care is however not the 

only factor, but when it comes to emergency care, time is also a factor when considering 

availability. There are no previous studies on if or how the safety routine affects patients in 

Cape Town.  

PURPOSE OF THE STUDY 

Aim 

The aim of this study is to describe how the protocol of Red Zones affect patient waiting time 

and total call time in the Western Cape province of South Africa. 
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Objective  

In order to achieve this aim, the following objectives will be addressed: 

- Analyze and describe the EMS call time data for Priority 1 calls in a suburb of Cape 

Town that is declared a Red Zone 

- Compare the call time data from before and after the area was declared a Red Zone 

-  Describe call times and total mission time for priority 1 calls in Hanover Park 

compared to the median for the City of Cape Town for the same time periods  

 

METHODOLOGY  

Study design 

This is a retrospective, descriptive study of call times for Priority 1 calls to the suburb 

Hanover Park, describing and analyzing data from one-month periods in March 2016, 2017, 

and 2018, which are periods before and after Hanover Park was declared a Red Zone. The call 

time data is from a subset of data routinely collected by the Western Cape Government EMS 

call centre. 

Characteristics of the study population 

The City of Cape Town is the biggest municipal district in the Western Cape, with 

approximately 0,26 ambulances available per 10 000 citizens (Western Cape Government, 

2016). As the majority of attacks on EMS personnel occur within the City of Cape Town, this 

study will focus on this urban area of the Western Cape. 

Hanover Park is a suburb of 209 hectare in the eastern part of City of Cape Town, with a 

population of 34625 inhabitants in 6962 households (Census 2011, 2011). Hanover Park is 

part of Athlone, which has a population density of 7989 persons/km2, and 91,4% formal 

dwellings (Statistics South Africa, 2018). The closest health care center is Hanover Park 

Community Health Centre, which is open 7AM to 4PM Monday to Friday (Western Cape 

Government, 2018). After hours the closest hospital is Groote Schuur Hospital or Heideveld 

Emergency Centre. Hanover Park has been a Red Zone 24 hours a day since September 2016. 

Inclusion criteria are:  

- Completed priority 1 calls to Hanover Park March 2016, 2017 and 2018, regardless of 

age of patient or incident type.  

Exclusion criteria are:  

- Calls with other priority than 1 

- Calls to areas outside City of Cape Town (CoCT) 

- Calls with registered “Reason code for case completion” other than Completed or 

blank (see appendix 1) 

This study utilises data routinely collected by the Western Cape Government EMS call centre. 

Similar data are collected and analyzed using the same parameters for a period prior to the 
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onset of the Red Zone status for Hanover Park, and after. Data are routinely collected and 

analyzed by the EMS call centre.  

Research procedures and data collection methods 

This study use a subset of data extracted from the Western Cape Government Emergency 

Medical Services Registry that has previously been approved by the UCT Human Research 

Ethics Committee (HREC Ref 271/2018 and Ref R014/2017).   

The data collected from the communication centers data base was de-identified, with no name 

or address included. The location of the incidents was down to suburb level only. 

Data safety and monitoring 

Data is routinely collected by facility staff during the emergency call out process.  Data is 

saved and stored on a Western Cape Government server. Individual research studies may 

request data extracts from this registry, and must address the privacy and confidentiality 

aspects pertaining to the data used on a case-by-case basis.  Following ethics and facility 

approval, de-identified data for this study was extracted from the Western Cape Government 

Emergency Medical Services Registry.  Extracted research data was transferred as a password 

protected file.  Further data analysis and cleaning was undertaken with standard processes in 

place to protect the data (password protected computers and files housed in locked, secure 

offices). This data set contained no identifying patient information. 

Data analysis 

Simple descriptive statistics of central tendencies from a standard quantitative analysis using 

Excel. 

Ethical considerations 

Since no participants were enrolled in this study, the risk of physical or mental harm was 

minimal. The database the information is extracted from has already been approved for use by 

the UCT Human Research Ethics Committee, and the information extracted did not include 

any information that could identify any individual, no names and no addresses. The 

confidentiality and privacy of patients are not considered to be at risk.  

The information extracted from the database has already been collected, and to instead start a 

process involving an informed consent part in the emergency calls to the communication 

center would result in loss of precious time, which is why it would not be considered 

beneficial. The EMS personnel have been informed that information from the data base might 

be involved in studies.  

The benefits of the study involve getting numbers to highlight the extent of the problem of 

violence against EMS personnel in Western Cape.  

Before getting access to de data the study applied for and got acceptance from University of 

Cape Town’s Human Research Ethics Committee. 

What happens at the end of the study? 

Apart from being the base of this essay, the results of this study will be submitted for 

publication as a short communication, or letter to the editor in a local (Western Cape, South 
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Africa) peer-reviewed publication. The study is partly financed by a scholarship called Minor 

Field Studies (MFS) as a part of Swedish International Development Cooperation Agency’s 

(SIDA) work to further cooperation with low and middle income countries, and will be 

available via a data bank of studies at SIDA. The scholarship covers only travel and living 

expenses for the student, and did in no other way influence the study.   
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RESULT 

Because of how the times are registered in the database and one of the aspects in protocol of 

the red zones, this study could not entirely bring an answer about the patient waiting times in 

the red zones. In normal, non-red zones, the time of arrival to the scene/address of the incident 

is registered as arrival at A, and departed A when leaving the scene. The next registered time 

is arrival B1, which is the hospital. In case the patient needs to be transported to another 

facility, the times are registered as departed B1 and arrival B2, and so on. However, 

according to the protocol of the red zones, the arrival at A is to be registered at arrival to the 

SAPS/police station instead of when the EMS vehicle arrives at the incident, making it 

impossible to say with certainty what the actual response and waiting time is for the patients 

in the red zones. Aside from that, there were many other answers to be found (see table 1:1).  

Table 1:1- Times in City of Cape Town (CoCT) and Hanover Park (HP) 

Median 

and 

(1st - 3rd 

quartile) 

 

In minutes 

CoCt 2016 

N=9832 

CoCt 2017 

N=10162 

CoCT 

2018 

N=10433 

HP 2016 

N=152 

HP 2017 

N=141 

HP 2018 

N=169 

ECC 4 

(2,6-10,1) 

4,6 

(2,5-16,2) 

8,8 

(3,4-31,8) 

8,1 

(3,5-27) 

14,8 

(3,5-34,6) 

21,7 

(6,7-57,3) 

Time to 

definite 

care 

49,7 

(35,7-67,3) 

52 

(37,1-70,7) 

53,8 

(38,1-72,8) 

57,4 

(41,3-74) 

69,7 

(57,4-83,7) 

83,7 

(56,6-

115,2) 

Call to 

facility 

57,8 

(41,7-79,8) 

62,8 

(44,4-88) 

71 

(49,6-

101,9) 

72,1 

(55,4-99,3) 

86 

(71,6-

119,7) 

114,9 

(80,1-

164,4) 

Mission 

time 

85,7 

(63,8-

112,2) 

91,4 

(67,2-

122,6) 

101,8 

(74,8-

139,3) 

 

102,8 

(79,1-

125,3) 

110,8 

(92-146) 

143 

(109,8-

199,8) 

Scene + 

transport 

42,7 

(29,1-61,1) 

43,6 

(29,5-62,1) 

43,8 

(28,9-62,4) 

47,7 

(35,7-63,9) 

54,3 

(43,3-69,5) 

66,4 

(41,5-99,5) 

Response 

time 

14 

(10,2-23,4) 

16,6 

(11-31,8) 

24,4 

(14,1-47,8) 

21,9 

(14,1-42) 

30,2 

(17,9-54) 

43,6 

(22,9-78,2) 
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Description of time periods in Table 1:1. ECC is short for emergency control centre, and reflects the time from a 

call is answered to when an ambulance is dispatched on the mission. Time to definite care is the time from the 

displace of an ambulance until the arrival at a hospital (B1). Call to facility is the time from a call is answered to 

arrival at hospital. Mission time is the total time of a mission, from the call to the ECC to the ambulance leaving 

the patient at the hospital and being ready for a new mission. Scene + transport is supposed to be from arrival at 

the address of the incident, until arrival at the first hospital. For red zones the arrival at the address is registered 

at the police station. Response time is from when a call comes to the ECC, until arrival at the address of the 

incident (or police station). Crew response time is from dispatch to arrival at the address of the incident (or 

police station). (See Appendix 3) 

 

All of the analyzed times are found to have increased between 2016 and 2018. One of the 

most noticeable increases is in the Emergency control centre (ECC) time, that has more than 

doubled in two years, from a median of four to almost nine minutes in the city. In Hanover 

Park the comparable numbers show an increase from eight minutes to almost 22 minutes. This 

is before an ambulance is even dispatched.  

Mission time for the city, from when the call is registered, to when the ambulance leaves the 

hospital after helping the patient, has increased more than the five minutes at the ECC. Most 

of that extra time seems to be found in the crew response time, from when the call is 

dispatched to when the EMS arrive at the incident.  

Because of the problem of knowing what part of the time from dispatch to arrival at hospital 

(B1) that is actual enroute time and on scene time, the closest we could get seemed to be to 

combine these times, which we called Time to definite care. For non-red zones, this means the 

time from dispatch, driving to the address, prehospital emergency care based on the patients’ 

needs and the EMS personnel’s competence, and the ambulance transport to B1. For the city 

as a whole this period has not changed much from 2016 to 2018; only about four minutes. For 

red zones, time to definite care also includes the waiting at the police station for an escort, and 

minimized on-scene care. For Hanover Park this period increased with 21 % between 2016 

and 2017, and 46 % from 2016 to 2018, from 57,4 minutes to 83,7. This is the closest we 

could get to finding out how much longer, if any longer, the patients in red zones had to wait 

for an ambulance. If the time waiting at the police station was short, it might have been 

canceled out by the decrease in on scene time. Now that the difference is 26 minutes, it would 

seem likely that the waiting time has increased with at least a similar time period.   

For the patient and relatives, it is assumed that the most important time period is considered to 

be from when the call is made to when the EMS vehicle arrives at the incident, or when the 

ambulance arrives at the hospital. Because of the increase in the ECC time this is prolonged 

for the whole city with a couple of minutes, and the median Response time is about ten 

minutes more in 2018 compared to 2016. Call to facility takes about 13 minutes more 2018 

compared to 2016. When waiting for an ambulance these minutes might feel like an eternity. 

For Hanover Park the Response time is not reliable, since it only reflects time to the police 

station and not to the actual incident. The Call to facility time however, is up about 43 

minutes, reflecting the increase in both Response time and assumed waiting time at the police 

station. The patients in the red zones seem to be most affected by the situation, but there 

definitely seems to be a problem that affects patients in the entire city.   

Crew 

responce 

time 

8,8 

(5,5-12,6) 

9,8 

(6,2-14,8) 

11,3 

(6,8-17,1) 

11,9 

(8,2-16,2) 

15,2 

(10,1-21,1) 

16,5 

(11,1-23,7) 
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DISCUSSION 

Discussion about Methodology  

The original topic of interest for this essay was violence in the EMS. In Cape Town this is a 

relevant issue. The red zones is a recent concept, and the idea for research on the topic was 

presented from University of Cape Town (UCT). Before access to the data the study had to be 

approved by UCT Human Research Ethics Committee, and by Western Cape Government 

EMS. After applications and approval, there was about another week to get the de-identified 

data from the registry. The registry and database are a great source of relevant information 

that covers big part of the EMS calls in the region (not the private EMS), but without previous 

experience of the database, it was hard to know what to expect. In the EMS the registration of 

specific times might not always have the highest priority, and reference points that are 

supposed to be registered are not always done so consistently. When deciding what time 

periods to analyze we had to take this in to account. The inclusion criteria hade to be extended 

to only completed calls, excluding calls that did not have the relevant times registered. 

The database used is developed over time, and this might affect how the times are registered, 

and some of the variables collected had changed by 2018. 

One limitation to the method of comparing how long it takes to get to an address in a suburb 

with part informal housing would be the lack of proper infrastructure. For instance, improper 

street systems and missing street lights. The driving times in the informal housing areas might 

be longer, and most of the red zones are in such areas, and low income areas. In 2016 the 

response time to Hanover Park was a bit longer than the city average. In the following two 

years this might show in the result as a disproportioned longer time spent waiting for an escort 

or at the scene, since we don’t have the numbers on which part of the time from arrival at A to 

arrival at B1 that is spent enroute, what is waiting and what is time on scene. When 

comparing the same area before and after being declared a Red Zone the problem about 

comparing different infrastructure is reduced, but the uncertainty on reference points remains. 

The waiting time compared to the rest of the city still risks the same disproportion due to 

infrastructure. 

The amount of cancelled calls might be higher among the group of patients that have to wait 

for a longer time. For calls with lower priority the waiting time depends on how busy the 

EMS system is, regardless of red zone or not, but for P1 calls the waiting time is minimized, 

which is why this might be a relevant factor. However, we can’t include the cancelled calls in 

the analysis of call times, as we won’t have a time of arrival to the patient. The total amount 

of calls to Hanover Park did decrease from 2016 to 2017, and even the priority 1 calls dipped, 

but by 2018 the amount of completed priority 1 calls to Hanover Park was higher than 2016 

(see appendix 1). The population in these areas might have modified their tendency to call for 

an ambulance knowing the waiting time will be long, and find private transport to the hospital 

instead. This modified behaviour might be more common in areas that is frequently a red zone 

or have been a red zone for a long while.  

To optimize the choice of red zone and time period we sought expert advice from the 

Communication centre and EMS system. Hanover Park is a low income area, but mostly not 

consisting of informal housing, and have reasonable infrastructure. The area was declared a 

permanent 24 hours a day red zone in September 2016. Comparing mission times before, half 

a year after and more recently, the effect of the population modifying their behaviour might 

be shown in the difference between 2017 and 2018.  
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When choosing the time periods to compare the most important factors were:  

- For the period to be as recent as possible, to be as relevant as possible.  

- For the periods to be as close together as possible, to limit other factors’ effect on the 

result, including demographic changes in the area and resource changes in the EMS 

organisation.  

- For the periods to reflect the normal pressure on the EMS organisation, and be periods 

when nothing extraordinary was happening in the city, and not be the regularly high-

pressure-periods that is the holidays, etcetera. 

Depending on how calls are logged at the communication centres, the time can seem longer or 

shorter, for example if there is more than one call about an incident and there is a double 

booking the time between the first and the second call can vary. In the analyse only the 

completed missions where used, meaning only one of the double bookings where used. This 

could result in minor misleading numbers for these calls.  

The amount of time a call has to wait until an ambulance is dispatched can also be very 

different depending on how busy the EMS system is. But, these factors shouldn’t vary much 

between calls to red zones and other zones, which is why it was not taken into consideration. 

The result did, however, show a difference in ECC time between non-red zones and the red 

zone we looked at. The prolonged time at the ECC might have several explanations. It might 

be related to fewer available EMS vehicles. It might be related to extended need for 

coordination with the SAPS. It is hard to tell with certainty without more insight in the ECC. 

The amount of calls to the ECC are also higher each year. In the end, this is one of the aspects 

that affects the patient waiting time. The calls to Red Zones might as well be higher 

prioritized because they demand coordination with other organisations, as well as being lower 

prioritized, or the need for coordination with other organisations might not affect the 

prioritizing of dispatching at all.  

For the first analyze if the numbers and times, the average, mean, and standard deviation were 

used, but some of the time periods were very long, outliers, which made the standard 

deviation to large and unreliable. Instead median and 1st and 3rd quartile was considered 

more relevant.  

To analyze the data from the registry and data base gives access to the major part of the EMS 

calls to the region for the three relevant years. Considering the considerations taken in 

choosing the red zone to analyze, and the inclusion and exclusion criteria, the study had great 

potential to have high reliability and validity. Unfortunately, there are two problems. The fact 

that the time of arrival is registered at the police station basically nullify the validity of the 

response time in Hanover Park 2017 and 2018. To insure the reliability of the method and 

result, further statistic analyze is needed, on whether the analyzed data is sufficient and the 

statistical significance of the result.  

Discussion about Result  

Even if we could not get a reliable response time for Hanover Park when it was a red zone, 

the result indicates that the process of getting an ambulance to an emergency medical incident 

is longer for the suburb compared to the city as a whole. Hanover Park was deemed a good 

choice for comparison, but it is still only one of the red zones. The result also shows an 

increase in all call times in the City of Cape Town, indicating a problem that affects everyone.  

The reason for the increase in response and mission time might have several explanations. It 

might be something unrelated to violence. The amount of calls to the communication centre is 
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higher every year (see appendix 1), but maybe not proportionately to the increase in response 

time etcetera. Long ECC time indicate problems finding a vehicle to send to the incident. 

According to Stein Wallis & Adentunji (2015) the call time is effected by the amount of 

vehicles, but only to a certain point. Maybe the current amount of EMS vehicles is to low, and 

the call times would greatly benefit from an increase in available EMS vehicles. This is an 

easily mention solution, but the considerable cost might make it farfetched. The problem 

might be related to previous years of violence, with personnel being sick after incidents or 

changing career, creating a personnel shortage, resulting in less available ambulances and 

other EMS vehicles. The ECC time might also reflect a problem with the SAPS-escort being 

unavailable, busy with another escorting or on not EMS-related mission. The prolonged 

mission times with the EMS-vehicles occupied can also be part of what makes the ECC and 

response time longer. With fewer vehicles available, they might have to dispatch one from a 

greater distance from the incident, making the response and crew response time longer.  

There are several red zones. If the increase before and after the safety routine is similar in 

other red zones as it is in Hanover Park, the increase in the city might be because these 

increases in red zones are not analyzed separately from non-red zones. The magnitude of this 

influence depends on how many of the calls that are to red zones. 

If the database was modified to have more then one registration heading for arrived at 

incident, as in A1 and A2 instead of just A, it could be easier to study how long the actual 

response time is to incidents in red zones. That kind of headings are already used for facilities 

as B1, B2, and so on.    

The result can from an access-to-emergency-health-care point of view be seen both as to how 

much longer the patients in red zones have to wait for an ambulance, and from the perspective 

of how many other patients the ambulance could have helped in the time waiting for a police 

escort. These two perspectives might in theory create some tension between inside and 

outside the zones, on the subject on if it is fair to have several other in need waiting while 

time is wasted just waiting to help one. The mission time in Hanover Park was 40 % higher 

than in the city 2018. It might be tempting to consider stop using the safety routine to save 

time. This should not be a tempting alternative. The routine is in place for the personnel’s 

safety.  The part of the protocol that calls for minimized time spent on scene might also affect 

the quality of the care the patients in red zones receive. 

Discussion about Sustainable Development 

According to Anåker and Elf (2014) sustainability can be seen from different angles, among 

other in the perspective of Future, Maintenance, and Holistic. Concerning the future, for 

sustainability the EMS personnel have to stay and work, be healthy, and safe. This is also 

included in UN’s SDG #3 Good health and well-being. The goal is to ensure healthy lives and 

well-being for everyone. One of the goal targets is a stable health workforce. Even if the 

waiting times are longer with the Red Zones protocol, it is necessary to protect the EMS 

personnel. Dead, injured or traumatized personnel can’t help patients. Staff to man the 

vehicles and hospitals, and other health care facilities are necessities for even having a health 

care for the patients. And the personnel also have the right to health and well-being.  

When considering Maintenance, it is important to question if the routine is sustainable, if it is 

possible to provide the necessary resources. In order to limit response time, more EMS and 

SAPS resources might be needed, which might be limited due to budget and personnel. Can it 

continue with the resources at hand? Whether it is possible might depend on what response 

time is deemed acceptable. In a holistic perspective it is relevant to ask whether there are any 
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alternatives that keep the personnel safe, and offer better serves for the patient and the 

community. The result of this study might be part of a campaign for public opinion, that can 

affect resources the EMS is offered, and communities attitude towards the ambulance.  

Interventions to deal with the violence against EMS personnel have also been carried out on 

other levels already, according to de Vries 2. On a political and Senior Government Official 

level there’s been interviews on TV and radio, participation in demonstrations supporting the 

EMS staff, opposing bail for perpetrators of violence against EMS, interacting with the 

affected communities, and feedback to National and Provincial parliamentary structures. To 

support the EMS personnel, the managers immediately respond to incidents, the affected crew 

is provided with management, medical and emotional support, and follow-ups on a regular 

basis. There are regular meetings between the trade union Labour and Management of the 

EMS regarding safety and security, and ad hoc meetings in crisis. Incidents are reported to 

local SAPS facility, enquiring investigation progress. In media there are interviews with Staff 

and Management, press releases on attacks for prioritized reports, and media rides along with 

EMS in ambulance to report first hand. The intervention on the level of Department of Justice 

involves opposing bail, advocate employed and expert witness testimony by senior EMS 

manager on impact to EMS management, staff, community and service delivery 2. 

This study does nothing to reduce poverty or anything of that kind, but one shouldn’t ignore 

that poverty and areas of low income and informal settlements are a relevant part of the 

foundation for the problem. One of the goal targets for UN’s SDG #1 is to build the resilience 

of the vulnerable and poor to limit effect of, among other, social shocks and disasters. The 

attacks on EMS personnel and the following restrictions and prolonged waiting times can be 

considered a social disaster. In this aspect the use of the material from this study to motivate 

an attitude change within the affected communities, is a part of building the resilience of the 

vulnerable. The attitude within the communities, with what grown-ups say to younger about 

EMS, and neighbor watch, can possibly effect the violence. 

The UN’s SDG #10, to reduce inequality, can be considered the most relevant to this study. 

The prolonged call times of course affects everyone in need of an ambulance, but most of all 

the patients having to wait longer because of the safety routine, and those patients are often 

those already having a vulnerable and exposed position in society, considering what kind of 

areas become Red Zones. 

Pinnock (2016) describes how the gangs on Cape Flats and Cape Town have their roots in 

urbanization, inequality between Europeans and black or colored, apartheid and Group Areas 

Act. The matters are still worse because of segregation and a history of distrust of the 

government and police. Maybe the long term solution to the disproportionate violence has to 

be recused inequality in society. This study can be part of shining a light on effects of, and 

part of the inequality. The inequality creates an environment that nurtures violence, which 

leads to an emergency medical service that is less available for everyone, and most of all less 

available for those already affected by the burden of inequality.  

The results of this study are unlikely to affect UN’s SDG #11, Sustainable cities and 

communities in any way, but the segregation of people living in low income and informal 

housing is part of the root of the problem of violence and need for a safety routine. The result 

is more likely to motivate a modified safety routine than a major investment in sustainable 

housing.   

                                                 
2 Personal communication, PowerPoint presentation, Dr. Shaheem de Vries, Director Western Cape EMS, 2017. 
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This study can be seen as a part of working towards UN’s SDG #17, Partnership for the goals, 

since it is done in collaboration between a local university and an international one.  

CONCLUSION 

The result shows increase in waiting times for EMS in Hanover Park, even though the precise 

response time could not be described. Call times and mission times for the entire City of Cape 

Town seem to have increased, indicating a problem beyond the red zones, potentially 

affecting everyone in need of an ambulance in the city. The inequality creates an environment 

that nurtures violence, which leads to an emergency medical service that is less available for 

everyone, and most of all less available for those already affected by the burden of inequality. 

This study can motivate a public and political engagement in the issue.  

Further studies are encouraged, for example on the reason for increased response time in the 

city, with comparing the amounts of EMS vehicles in operation 2016 and 2018, and 

comparing all red zones versus non red zones. It also seems relevant to study how big part of 

the calls that are affected by the safety protocol of the red zones, and if a modification of the 

registry can aid in finding the actual response time for the red zones. Last but not least it is 

important to study whether the minimized on scene time effect the patient care.   
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Appendix 1 – Inclusion and exclusion criteria 

Total calls registered in the database for March 2016 was 42 847, for March 2017 it was 

42 887, and for March 2018 it was 42 596. 

Inclusion criteria are completed Priority 1 calls from City of Cape Town (CoCT) and Hanover 

Park (HP) March 2016, 2017 and 2018.  

Inclusion 

criteria 

City of 

Cape 

Town 

March 

2016 

Hanover 

Park 

March 

2016 

City of 

Cape 

Town 

March 

2017 

Hanover 

Park 

March 

2017 

City of 

Cape 

Town 

March 

2018 

Hanover 

Park 

March 

2018 

 

Calls to 

CoCT/HP 

 

38961 

 

602 

 

38859 

 

417 

 

38227 

 

474 

 

Priority 1 

 

 

12881 

 

180 

 

13350 

 

187 

 

14016 

 

216 

Calls with 

case status 

“completed” 

 

11025 

 

156 

 

11256 

 

152 

 

11253 

 

176 
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Exclusions 

criteria 

City of 

Cape 

Town 

March 

2016 

Hanover 

Park 

March 

2016 

City of 

Cape 

Town 

March 

2017 

Hanover 

Park 

March 

2017 

City of 

Cape 

Town 

March 

2018 

Hanover 

Park 

March 

2018 

Calls with reason 

code for case 

completion 

“Ambulance 

diverted” 

 

12 

 

- 

 

10 

 

- 

 

7 

 

- 

Calls with reason 

code for case 

completion 

“Ambulance not 

required” 

 

185 

 

1 

 

144 

 

1 

 

14 

 

1 

Calls with reason 

code for case 

completion 

“cancelled by 

caller” 

 

47 

 

- 

 

36 

 

- 

 

21 

 

- 

Calls with reason 

code for case 

completion 

“cancelled by 

external agency” 

 

2 

 

- 

 

- 

 

- 

 

1 

 

- 

Calls with reason 

code for case 

completion 

“cancelled by 

referring” 

 

12 

 

- 

 

7 

 

- 

 

10 

 

- 

Calls with reason 

code for case 

completion 

“conveyed by 

police” 

 

24 

 

- 

 

25 

 

- 

 

12 

 

- 

Calls with reason 

code for case 

completion 

“conveyed by 

private EMS” 

 

34 

 

- 

 

70 

 

1 

 

49 

 

- 

Calls with reason 

code for case 

completion 

“Double booking” 

 

111 

 

3 

 

161 

 

2 

 

87 

 

1 

Calls with reason 

code for case 

completion “no 

escort found” 

 

11 

 

- 

 

14 

 

- 

 

12 

 

- 
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Exclusions 

criteria 

City of 

Cape 

Town 

March 

2016 

Hanover 

Park 

March 

2016 

City of 

Cape 

Town 

March 

2017 

Hanover 

Park 

March 

2017 

City of 

Cape 

Town 

March 

2018 

Hanover 

Park 

March 

2018 

Calls with reason 

code for case 

completion “No 

patient found” 

 

58 

 

- 

 

43 

 

- 

 

34 

 

- 

Calls with reason 

code for case 

completion “No 

patient at 

location” 

 

90 

 

- 

 

72 

 

- 

 

78 

 

1 

Calls with reason 

code for case 

completion 

“patient refused 

transport” 

 

344 

 

- 

 

295 

 

4 

 

141 

 

1 

Calls with reason 

code for case 

completion 

Private transport” 

 

231 

 

- 

 

204 

 

3 

 

121 

 

3 

Calls with reason 

code for case 

completion 

“unable to locate 

incident address” 

 

24 

 

- 

 

20 

 

- 

 

13 

 

1 

Calls with reason 

code for case 

completion 

“unsafe 

enviroment” 

 

8 

 

- 

 

2 

 

- 

 

1 

 

- 

Final 

sample size 
 

9832 152 10162 141 10433 169 
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Appendix 2 – Characteristics of the sample 

Characteristics 

of the sample 

City of 

Cape Town 

March 

2016 

Hanover 

Park March 

2016 

City of 

Cape Town 

March 

2017 

Hanover 

Park March 

2017 

City of 

Cape Town 

March 

2018 

Hanover 

Park March 

2018 

Patient Gender 

Female (F)  

Male (m) 

Unknown (U) 

F 4479 

M 3816 

U 1537 

F 99 

M 47 

U 6 

F 4833 

M 4487 

U 842 

F 97 

M 43 

U 1 

F 5049 

M 4658 

U 726 

F118 

M 45 

U 6 

Inter Facility 

transfer (IFT) 

Emergency 

(EM) 

IFT 3424 

EM 6408 

IFT 125 

EM 27 

IFT 3551 

EM 6611 

IFT 102 

EM 39 

IFT 4116 

EM 6317 

IFT 133 

EM 36 

Day (D)  

Night (N) 

D 5705 

(IFT 2302,  

EM 3303) 

 

N 4127  

(IFT 1122,  

EM 3005) 

D 88 

(IFT 70, 

EM 18) 

 

N 64 

(IFT 55, 

EM 9) 

D 6037 

(IFT 2401,  

EM 3635) 

 

N 4126 

(IFT 1150,  

EM 2976) 

D 95 

(IFT 76, 

EM 19) 

 

N 46 

(IFT 26, 

EM 20) 

D 5985 

(IFT 2615, 

EM 3370) 

 

N 4448 

(IFT 1501, 

EM 2947) 

D 119 

(IFT 102, 

EM 17) 

 

N 50 

(IFT 31 , 

EM 19) 

 

Patient Age 

(mean) 

 

32,4 

YEARS 

 

29,3 

YEARS 

 

33 YEARS 

 

34,9 

YEARS 

 

30,2 

YEARS 

 

30,3 

YEARS 
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Appendix 3 – Description of time periods in Table 1:1 

 

ECC is short for emergency control centre, and reflects the time from a call is answered to 

when an ambulance is dispatched on the mission. Time to definite care is the time from the 

displace of an ambulance until the arrival at a hospital (B1). Call to facility is the time from a 

call is answered to arrival at hospital. Mission time is the total time of a mission, from the call 

to the ECC to the ambulance leaving the patient at the hospital and being ready for a new 

mission. Scene + transport is supposed to be from arrival at the address of the incident, until 

arrival at the first hospital. For red zones the arrival at the address is registered at the police 

station. Response time is from when a call comes to the ECC, until arrival at the address of 

the incident (or police station). Crew response time is from dispatch to arrival at the address 

of the incident (or police station). 


