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Frontispiece 
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country. In a civil and humane society, each man is able 

to fulfil those obligations according to his own 

inclinations and abilities.” 
 

Nelson R Mandela  

Long Walk to Freedom. Chap 115: 749. Little, Brown and 

Company, London, 1994 

 

 

 

 

 

Dedication and notes of thanks 
Firstly, to thank the Lord for life, energy and passion in pursuing this project to completion. 

Thanks also to Tracy and Jonathan for hours sacrificed during the times of reading, writing 

and data analysis (and to Jennanice for allowing completion of the main papers before her 

arrival!). Thanks to David Muckart for quiet and continual advice and encouragement, 

allowing me the leeway to conduct the research and the ever watchful editorial eye in the 

drafting of the manuscripts. Thanks to the many collaborators, expert advisors and other co-

authors on the papers for their input in the study design, advice on content and contributions. 

Thanks for the quiet, patient, but firm support from my Supervisor Sandie Thomson. 

 

Without all of the willing assistance and patient tolerance this project would not have reached 

completion. I hope that this project is evidence that I am trying to fulfil both aspects of my 

obligations to family and society as espoused by the father of our nation. 

 

Tim Hardcastle, January 2013 

 

Additional note: A word of thanks to the three examiners for the time spent reviewing and 

commenting on the original submission that enabled the final submission to be acceptable 

for the degree after their excellent suggestions were incorporated. 

 

Tim Hardcastle, November 2013 

  



4 

 

Turnitin Summary 

As per UKZN rules the non-published aspects of this Thesis were submitted on 22-Apr-2013 

1:25 PM CAT to Turinitin via the University Login and a Plagiarism Screen was undertaken  

ID: 323126317. 

The findings were: Similarity Index - 12%  

Similarity by Source: Internet Sources:  10%  

Publications:   8%  

Student Papers: 5% 



5 

 

Table of Contents 

Chapter Content Page 

i Declaration 2 

ii Frontispiece & Dedication 3 

iii Turnitin report 4 

iv Summary 6 

1 Background and protocol development 10 

2 Literature review publication 1:  S Afr Med J, Mar 2011 39 

3 Literature Review Publication 2: Int Emerg Nurs 2013 41 

4 Revising local Trauma Centre and System standards –  

S Afr Med J, Mar 2011 

46 

5 The protocol  52 

6 The local burden of disease and patient distribution – prehospital 

World J Surg, July 2013 

58 

7 The local burden of disease and resources – hospital facilities & 

trauma burden  – World J Surg, July 2013 

71 

8 Current resource utilisation – do we need more Level 1 Trauma 

Centres? – World J Surg July 2013 

83 

9 Summative assessment: What would be the ideal trauma system 

for KwaZulu and Africa, including limitations of the current data  

89 

10 Proposals and future directions and aspects making this research 

novel 

98 

11 Summary and Recommendations  101 

   

Addendum 1 List of publications and presentations resulting from the research 103 

Addendum 2 BREC and PGEC Approval Letters 117 

Addendum 3 Copy of EMS “Zonal” Officer Questionnaire  

Data proforma – EMRS data 

Data proforma – Hospital Data (Regional hospital example) 

119 

Appendix 4 Protocol as approved by Post Graduate Education Committee  127 



6 

 

PhD Submission Summary  

Introduction: The need for Trauma Care in South Africa is without question one of the four 

major health issues facing the country and indeed the African continent today. First-world 

developed systems focus on the care of trauma from prevention to rehabilitation, yet in Africa 

the issue of access to even resuscitation is often the challenge faced by communities in 

poverty. The philosophical concepts which underpin the main thrust of the thesis are 

summarised as the introductory chapter. “The 11 P’s of an Afrocentric trauma system for 

South Africa” and “Guideline for the assessment of trauma centres for South Africa” were the 

result of this literature review. “Trauma care in South Africa: From humble beginnings to an 

afrocentric outreach” examines the history of trauma care in South Africa and the current 

desire to be relevant to the greater African Continent, highlighting the realities of practicing 

trauma care in this country. Local development is essential with regionally specific injury 

profiles, especially in a country like South Africa with very high trauma rates when compared 

to the rest of the world.  

 

Aim: This PhD submission aims to review the practical problems and the ethical issues facing 

trauma in South Africa. This submission examines the current burden of disease of live-

injured patients entering the existing informal system in KwaZulu-Natal, both at a prehospital 

and in-hospital level of care. This submission also examines the current facilities and transfer 

processes within the government hospital sector, including specifically the utilization of the 

Level 1 Trauma Centre at Albert Luthuli Central Hospital. The submission aims to provide a 

solid provincial dataset on which to design a proposal for a practical system of trauma care 

across the province, and that may be potentially exportable to the rest of the country, and to 

Africa. 

 

Methods: This PhD proposal provides the evidence for the achievement of the stated aims 

through the submission of linked papers published in peer-reviewed medical journals relevant 

to the field of study covering an overview of the literature, examination of the ethical 

challenges in trauma facing South Africa, and the need for trauma systems. The current 

prehospital and hospital disease burden is examined and facility structure and staff skill-sets 

reviewed. A review of utilisation of and need for a major trauma centre is undertaken. Finally 

the thesis proposes an appropriate regionalised trauma system, emphasising the need for more 
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such facilities across the province. The methods were described in the approved protocol and 

these are presented in the overview chapters. 

 

Results:  

The three papers that form the thrust of the scientific contribution of this work were all 

published in July 2013 in World Journal of Surgery and are as follows: 

1. The Prehospital Burden of Disease due to Trauma in KwaZulu-Natal: The Need for 

Afrocentric Trauma Systems. 

2. An Assessment of the Hospital Disease Burden and the Facilities for the In-hospital 

Care of Trauma in KwaZulu-Natal,South Africa. 

3. Utilisation of a Level 1 Trauma Centre in KwaZulu-Natal: Appropriateness of 

Referral Determines Trauma Patient Access 

All three studies received BREC approval (BE011/010). 

The essential methodology, findings and conclusions derived from these three papers are 

outlined here: 

Paper 1: 

Methods: Using a convenience data set all Emergency Medical Service (EMS) call data for 

the months of March and September 2010 were reviewed for the three main EMS providers 

in KZN. Data were extrapolated to annual data and placed in the context of population, 

ambulance service, and facility. The data were then mapped for area distribution and 

prehospital workload relative to the entire province. Questionnaire-based assessments of 

knowledge and deficiencies of the current system were completed by senior officers of the 

provincial system as part of the analysis of the current system.  

Results: The total annual call burden for trauma ranges between 94,840 and 101,420, or 

around 11.6 trauma calls per thousand of the population per year. Almost 70 % of calls were 

either for interpersonal intentional violence or vehicular collisions. Only 0.25 % of calls 

involved aeromedical resources. Some 80 % of patients were considered to be moderately to 

seriously injured, yet only 41 % of the patients were transported to a suitable level of care 

immediately, with many going to inappropriate lower level care facilities. Many rural calls 

are not attended within the time norms accepted nationally. Deficiencies noted by the 

questionnaire survey are the general lack of a bypass mechanism and the feeling among staff 

that most EMS bases do not have a bypass option or feel part of a system of care, despite 

large numbers of staff having been recently trained in triage and major trauma care. 
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Conclusions: The prehospital trauma burden in KZN is significant and consumes vital 

resources and gridlocks facilities. A prehospital trauma system that is financially 

sustainable and meets the needs of the trauma burden is proposed to enable Afrocentric 

emergency care planning for low and middle income regions. 

 

Paper 2: 

Methods: Hospital administrators in KZN were requested to submit trauma caseloads for the 

months of March and September 2010. Caseloads were reviewed to determine the trauma 

load for the province per category using two extrapolation methods to determine the 

predicted range of annual incidence of trauma, intentional versus non-intentional 

trauma ratios and population-related incidence of trauma. The results were GIS mapped to 

demonstrate variations across districts. Hospital data were obtained from assessments of 

structure, process, and personnel undertaken prior to a major sporting event. These were 

compared to the ideal facilities required for accreditation of trauma care facilities of the 

Trauma Society of South Africa and other established documents. 

Results: Data were obtained from 36 of the 47 public hospitals in KZN that manage acute 

emergency cases. The predicted annual trauma incidence in KZN ranges from 124,000 to 

125,000, or 12.9 per 1,000 population. This would imply a national public hospital trauma 

load on the order of at least 750,000 cases per year. Most hospitals are required to treat 

trauma; however, within KZN many hospitals do not have adequate personnel, medical 

equipment, or structural integrity to be formally accredited as trauma care facilities in terms 

of existing criteria. 

Conclusions: There is a significant trauma load that consumes vital emergency center 

resources. Most hospitals will need extensive upgrading to provide appropriate care 

for trauma. An inclusive trauma system needs to be formalized and funded, especially in light 

of the planned National Health Insurance for South Africa. 

 

Paper 3: 

Methods: An audit was performed of the referral proformas used in the unit to record 

admission decisions and of the computerised trauma database. The audit examined 

referral source (scene vs. interhospital), regional distribution, and final decision regarding 

admission of the injured patients. The study was approved by the UKZN Ethics 

Committee (BE207/09 and 011/010). 
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Results: Of the 1,212 external consults, 540 were accepted for admission while the rest were 

not accepted for various reasons. These included 206 cases where no bed was available, 233 

did not meet admission criteria (minor injury or futile situation), and 115 were for 

subspecialty management of a single-system injury. Finally, 115 were initially 

refused pending stabilisation for transfer at a regional facility. Twenty-six percent of the 

cases were referrals from the scene, with an acceptance rate of 96 %. Most patients (59 %) 

were from the local eThekwini region.  

Conclusion: Major multiorgan system trauma remains a significant public health burden in 

KwaZulu-Natal. A Level 1 Trauma Service is used appropriately in most circumstances. 

However, the additional need for more hospital facilities that provide such services across the 

whole province to enable effective geographical coverage for those trauma patients requiring 

such specialised trauma care is essential. 

 

After evaluation of the submitted papers a summative chapter is provided as to how they 

provide a framework to design a Trauma System relevant to KZN, South Africa and 

potentially Africa.  

 

Overall Conclusions: In the developed world trauma systems have been shown to 

substantially reduce mortality and morbidity after major and moderate trauma. Few such 

systems and centres of excellence exist within the developing world scenario. The solutions 

offered by such systems may not be entirely relevant to the African scenario. A trauma 

system relevant to KwaZulu-Natal, South Africa and the African continent is essential to 

reduce the huge mortality burden in low to middle income regions, where trauma is a major 

source of reduced life-years. The results of the studies presented here are valuable in 

providing insight to the needs and potential solutions to the challenges faced in our 

environment. A plea is therefore made for pilot implementation at provincial level. This will 

involve further research into the feasibility of introduction and how such an introduction 

could be audited and refined for broader adoption in South Africa and the African continent.  
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Chapter 1 – Background and protocol development 

 

Trauma centre and system development: An opening summary 

Global trauma perspective 

Trauma is a disease process that is intimately related to man’s interaction with other people 

and his/her environment. Trauma is the leading cause of non-natural death, a major cause of 

permanent disability and leaves the economically active population group most affected, thus 

increasing the real costs of injury to society. [1] 

Globally, injuries constitute a major cause of mortality with around 10 deaths every minute 

due to violence and injury across the world. That implies almost 6 million trauma deaths and 

many millions of persons seeking treatment for non-fatal injury worldwide. Ninety percent of 

these injuries are in the so-called developing world, which comprises the low and middle 

income countries (LMIC). [2]  

 

South African Burden of Disease 

South Africa is included in the list of LMIC countries and the injury burden is heavily 

influenced by two major underlying factors: motor vehicle collisions and interpersonal 

violence. South Africa has limited accurate statistics on the burden of injury, with most 

studies examining the fatality-cohort. However in 2007, Norman and colleagues highlighted 

the fact that in this country interpersonal violence was at seven times the global average and 

motor vehicle related injuries double that of the global average. They highlighted additionally 

that prevention strategies would assist in curbing this unhealthy trend. In work from the same 

group at the Medical Research Council it transpired that in 1999 the estimated trauma disease 

burden was approximately 40/1000 persons in the population.[3,4,5] 

 

International trends in trauma care 

Over the preceding five to six decades great advances have been made in the treatment of 

trauma with the establishment, firstly in Birmingham in the United Kingdom in 1941 [6,7] 

and later, more visibly, in the United States of America, in 1966 at Cook County Hospital of 

so-called “trauma centers” – comprehensive centers of excellence where each and every 

speciality and sub-speciality of medical provider and allied health professional was present to 

provide initial assessment, quality resuscitation and definitive care and most importantly to 
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speed the recovery of the patient with appropriate rehabilitation facilities. This has been 

demonstrated to positively impact on overall outcome. [8,9] 

 

South African Trauma Centres 

South Africa followed this trend with formal establishment of major trauma services at 

Johannesburg (Charlotte Maxeke [1962] and Baragwanath Hospitals) [7], Groote Schuur 

[1982], Tygerberg Hospital [1987] and Pelenomi Hospitals and at Milpark in the private 

sector.  In KZN, as recommended by Muckart in 1991 [1], the same is true of Inkosi Albert 

Luthuli Central Hospital, where the facilities were among the most modern in the country 

when the unit opened in 2007. Trauma remains a large component of the emergency surgical 

and orthopaedic workload at most public hospitals, even where formal trauma services do not 

exist. [10]  

 

The concept of Trauma Systems 

Progressing from this developed the concept of a trauma system, where the services and 

facilities outside the major trauma centers were included to provide optimal care and referral 

of the appropriate patient to the appropriate higher level of care facility. The system concept 

includes the integration of the pre-hospital fire and medical rescue services (EMS) into the 

matrix as well as the development of sufficient inter-facility and inter-service 

communications systems so that the right patient gets to the right level of care within a 

defined optimal period of time. [8,9] 

 

Developments toward Trauma systems in Africa and South Africa 

In Africa, in general, and more specifically in South Africa, some important steps have been 

taken with regard to setting criteria for the development of emergency and trauma systems 

[11-21]. The World Health Organisation (WHO) has taken the initiative to try and formalize 

standards for middle and low-income countries wishing to establish trauma and pre-hospital 

systems, and these recommendations were developed with the input of a number of South 

African trauma experts. [22,23,24] By establishing criteria for individual hospitals and 

accreditation of the individual hospitals the potential system can then be established by 

determining appropriate referral pathways, audit pathways, bypass or step-down facilities and 

feedback-loops for quality improvement.  
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The Trauma Society of South Africa has created a set of standards against which hospitals 

can be assessed to determine if they meet criteria for certain levels of trauma care provision 

[25] that have been revised recently and peer-reviewed prior to publication  [26]. In the 

introduction to the revised version a concerted effort was made to highlight that it is less 

about “centers” and more about a “system of care” in providing optimal injury care.  

 

Other South African developments 

The EMS in South Africa has evolved into a highly trained profession with independent 

practice rights and a self-regulating professional board [27]. The Emergency Medicine 

Society, Trauma Society and the Council of Health Service Accreditation of South Africa 

(COHSASA) have developed a set of standards, guidelines and norms for the staffing and 

equipment of Emergency Centres in both the public and private domains. [28] These trends 

have been complimented by the parallel advances in the creation of appropriate postgraduate 

qualifications. Trauma surgery has recently become a separate sub-specialist discipline in 

Surgery [29] and Emergency Medicine was recently established as a specialty in its own right 

[30]. This will hopefully lead to improved overall care of not just the trauma victim but all 

those presenting with all medical emergencies.  Those in rural areas often have limited access 

to experienced and enthusiastic caregivers while in the urban areas overworked experienced 

trauma providers burn out due to the workload and lack of modern facilities and equipment to 

deal with the volume of trauma. [31] A national priority arose to meet the international 

standards of trauma care in light of the emergency medical services requirements for the 

FIFA 2010 Soccer World Cup.  [32] 

 

This is a summary of the key concepts that are further explored in depth in the Literature 

Overview. 

 

Literature Overview 

Historical context. 

Trauma has been called a malignant epidemic [1] and the “neglected disease” of the modern 

era [18]. This is due to the common occurrence, yet relatively scant attention paid to the study 

and treatment thereof in mainstream medical curricula prior to the National Academy of 

Sciences report of 1966 [33]. This was the first report to highlight the challenges of trauma, 
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which increased public awareness and led to the establishment of a federal agenda for trauma 

system development in the USA. 

 

The treatment of trauma has traditionally been the treatment of war wounds. [34] From the 

experiences of the First and Second World wars the British and US trained surgeons returning 

to civilian practice began to implement the strategies that had decreased mortality and 

morbidity in the field to the civilian sector. The result was the development of the 

Birmingham Accident Hospital in 1941 with a mobile medical unit and the first true Trauma 

Team in the civilian environment. [7] In America, surgeons in San Francisco and Chicago 

provided dedicated trauma care in the emergency room to the injured and the first Trauma 

Centres were established in 1966, soon to be followed be the now-famous R Adams Cowley 

Shock-Trauma Centre in Baltimore in 1969. [8] This has progressed through establishment of 

national policies and funding strategies with the establishment of classification systems for 

Trauma Centers in the USA and processes for the accreditation and monitoring the quality of 

care provided in the dedicated centers. 

 

In South Africa the first Accident and Injury unit was established at the Johannesburg 

Hospital by Wilkinson in 1962 after his visit to Birmingham in 1960 [7] and was supported 

by the Medical school of the Witwatersrand. Indeed this means that a trauma center in South 

Africa actually preceded the centers in the USA by some years. Groote Schuur [1982], 

Tygerberg Hospital [1987] and Pelenomi Hospitals and at Milpark in the private sector.  

Lately the unit at Inkosi Albert Luthuli Central Hospital was established in 2007. 

 

Trauma system development 

Trauma systems developed as a need was identified for better care of the injured. A system is 

defined as: A set of things working together as parts of a mechanism or an interconnecting 

network [34]. In the context of trauma this refers to a complex interaction of Prehospital care, 

Emergency Center care and Definitive care.  There is also a growing emphasis on the 

inclusion of rehabilitation services as part of this system. A trauma system is thus defined as 

an organized approach to acutely injured patients within a defined geographical area 

providing full and optimal care integrated with the EMS system. [35] 

 

Initially the trauma system consisted only of “centers of excellence” in a sea of indifference, 

however it was soon noted that inclusion of the entire spectrum of care-givers led to better 
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outcomes and so was born the surgeon-led trauma systems typical of many First World, 

developed, high income countries of today [34]. This, too, has led to the newer philosophies 

of care for the severely injured, including the philosophy of “damage control” surgery 

[36,37,38], the development of specialized trauma ICU facilities and early rehabilitation 

interventions to decrease not only mortality, but also morbidity and to optimize the return to 

functional activity of the productive age-group who constitute the majority of trauma 

patients. [35] 

 

The Developed World scenario 

Depending on where one finds oneself in the Developed World, there may be excellent or 

developing systems [8], however, in the developed world the focus has shifted toward 

researching methods to improve outcome, focussing on the need for trauma prevention.  The 

developed world is marked by adequate resources and a lesser trauma burden compared to the 

developing world [8]. The access to advanced diagnostic services and expensive medications 

and therapeutic devices leads to a reduction in mortality, which is not appreciated in the 

developing world.  

 

The major characteristic of developed world systems is that there is a comprehensive package 

of care delivered to the injured person. [35] This will include clinical care, resource 

management, training, facilities, rehabilitation, communication systems, medical clinical 

governance, public participation and trauma prevention. Also care may include services for 

transfer and retrieval, system regulation and performance assessment and finally also regional 

regulation and standard generation. 

 

In the developed world there is most often rapid access to emergency ambulance services 

with highly trained pre-hospital providers, even in less developed systems, with access to 

aeromedical support and transfer to well equipped major teaching hospitals in most urban and 

suburban areas. The less developed systems are generally found in rural regions where the 

population density does not justify or afford the expenses of locally based advanced care. 

However, even in these systems some care is presented and standards are generated that must 

be achieved. This has particularly been examined in the rural USA and Australia, where 

decentralized specialist services and retrieval systems exist to get the patient to appropriate 

care after initial generalist care. [39,40] 
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The individual levels of care at individual hospitals within the system may provide for 

differences based on admission severity, such that some hospitals will initially see and treat 

all injuries, the so-called “inclusive” care component, transferring those with a certain grade 

of severity out to more selective so-called “exclusive” units either within that same hospital, 

or to other regional referral centers. These inclusive trauma care systems incorporate every 

health care facility within a community providing a continuum of services to all acutely 

injured persons, with level of care matched to the clinical need of the patient. 

 

The American College of Surgeons Committee on trauma have established criteria for the 

benchmarking of the level of care at individual trauma centers, defining both the level of the 

center itself and the requirements for the involvement of sub-specialities in the care of 

particular special injuries. They also specify regulations for performance improvement, 

regulation, research and major incidents with mass casualties. [41] These criteria will be 

reviewed in more depth in a following section. 

 

The challenges facing the Developing World 

Brazil 

Brazil in South America is an example of a system in transition. [42] General surgeons caring 

for trauma have often only 2 years of post-medical school surgical training if working in rural 

and under-resourced areas, while in the cities the specialist is respected while the generalist is 

looked down upon, thus discouraging practitioners from general surgical practice, including 

trauma. Additionally Emergency Medicine is not a recognized speciality, yet the emergency 

centers are overcrowded and the work there is poorly remunerated. As with emergency care, 

there is a lack of access to critical care beds, with a situation not dissimilar to that in South 

Africa, with a primary care focus in daily medical care. What is envisioned is the recognition 

of an Acute Care Surgical speciality with trauma, emergency surgery and critical care as a 

separate speciality that will be adequately remunerated, offering patients a surgeon with no 

less than 4 years of residency training irrespective of location in the country.  

 

Some progress in reducing the injury burden in Brazil has occurred with the introduction of 

prevention strategies and a prehospital trauma system. This resulted in a 6/100000 reduction 
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in mortality, from 35/100000 to around 29/100000 over 5 years. They have subsequently 

shown that the two groups poorly addressed were pedestrian injuries and motorcyclists.[43] 

 

Asia and the East 

Thailand and India represent low-to-middle income countries in the ASEAN (Association of 

Southeast Asian Nations) region and have similar issues, namely large areas of rural 

populations, poorly developed infrastructure and fairly high proportions of trauma, with 

Thailand listing trauma as the second leading cause of unnatural death [44], while in India 

transport-related trauma alone is said to be second only to cardiac disease as a cause of 

morbidity and mortality, with trauma as the ninth overall cause of death [45,46]. 

 

The system, or lack thereof in these countries is remarkable. While 25% of emergency 

department visits in Thailand were trauma related [44], there exists no formal training for 

ambulance staff and ambulance services are under-resourced. Hospital care is similar to the 

British model with consultants and residents in large hospitals and a shortage of cover after 

hours, more notably in the rural areas, where there are no trainees. This situation has been 

successfully addressed since 1984 with the establishment of a pre-hospital system. 

Additionally, they have improved the composition of the in-house trauma teams, 

communication within the hospital and across the referral region, leading to decreased trauma 

mortality. They have established a trauma registry, to monitor disease burden and outcome, 

initially in 5 hospitals and this has expanded to 22 hospitals at present. [23,24]  

 

In India the mortality of major trauma (Injury Severity Score >16) was six times that of the 

developed world. [46] The situation in India is compounded by the fact that there ambulance 

services are practically non-existent, there are no national guidelines for training or care [45] 

and those public hospitals were overburdened, while the private sector was under no 

obligation to provide trauma care. However, through the introduction of the WHO-EsTC 

criteria [23] some progress has been made over the past few years in improving the situation 

as outlined below. [46] 

 

Improvements include the initiation of a National Trauma Management Course through the 

IATSIC group and the National Board of Examinations has begun to certify courses in 

trauma care. Prehospital care is in its infancy and only available in selected provinces, where 

most ambulances still serve only a transport role with no paramedical care offered to the 
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patient. No norms exist to govern the hospital care either, with reasonable care on offer at 

most teaching hospitals, where care is free of charge. Most hospitals do not have trauma 

teams. Leadership is divided between different specialities, with often poorly trained 

“casualty officers” the only physicians able to offer any form of resuscitative care. 

Interfacility transfer and rehabilitation services are sadly lacking. [46] 

 

Africa 

In Africa most attempts at developing a trauma system are hampered by lack of resources and 

established emergency medical services, both at prehospital and in-hospital level. 

Additionally the governments of many sub-Saharan African countries face greater challenges 

from other treatable diseases and from souring HIV rates than deaths from trauma, 

particularly in countries where there is no plague of civil war or faction fighting on a regular 

basis.[47] Quality research from African countries is therefore scanty, at best, often 

undertaken by external organizations. Some success has been achieved notably in, Ghana and 

Nigeria. They have undertaken studies and implemented programs to improve the plight of 

the injured in their countries and have shown improved outcomes with even simple system 

changes as summarised here. [48,49] In Ghana [48] simple low-cost achievable and 

sustainable improvements in care were shown to potentially decrease trauma morbidity and 

mortality, including provision of simple equipment to under stocked district hospitals, with 

basic training provided to generalists staffing these facilities. Including their Fire Service in 

the planning assisted in bringing down the road death toll in that country. They established an 

injury surveillance system and working groups for prehospital and in-hospital care. This will 

be tested over the next few years to determine if true decreases in morbidity and mortality 

occur. 

 

Nigeria [49] has an astonishing rate of 75% of all emergency room deaths being due to 

trauma and yet, like many African countries, the facilities and staffing of hospitals and clinics 

outside the limited number of larger teaching hospitals is inadequate and skills are sporadic. 

Despite the establishment of a Federal Road safety commission in 1988, which included the 

transport and care of injuries as part of its mandate, limited pre-hospital care was offered to 

accident victims. By simple education of commercial drivers in basic First Aid, a follow-up 

study at about 1 year showed that 61% had used their new-found knowledge in treating 

trauma victims. It is emphasized in the report from Nigeria that monetary status is the major 
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determinant of the speed and quality of trauma system development. It is additionally 

complicated by the well-described “brain-drain” from low to higher income countries. 

 

This reflects only on two countries, however across the continent Africa has a large segment 

of young people and children in the continent’s population, yet the result of these inadequate 

system issues has led to Africa holding the highest unintentional injury rates in the world – 53 

per 100000. [50] Most of these injuries are traffic related. 

 

South Africa 

South Africa has been a leader in medical science and medical education in Africa, yet holds 

the distinction for having the highest homicide rates of any country not at war, outside of 

central America. [37]. South Africa also has the challenge of differently structured trauma 

services across the various provinces, mainly based on the American model, often not taking 

the unique challenges of scarce resources, limited advanced prehospital care and obstacles in 

the process of referral and transfer of severely injured patients. The dichotomy of public 

versus private medicine and the subsequent expectations of the population are also impacting 

on the image of trauma care and the apparent differences in outcome in these two different 

environments. [51,52] Violence against women is commonplace and this is worsened by the  

impact of alcohol abuse as a precursor to interpersonal violence, particularly in a traditionally 

patriarchal society. Drunk pedestrians accessing major highways where vehicles travel at 

high speed have lead to high pedestrian collision mortality. Funding redirected to primary 

care, where often facilities are inadequate for management of surgical pathology, further 

impact on the dysfunction of the system as it currently exists. 

 

For the most part South Africa is an example of a system without coordination. Emergency 

medical services (EMS), while often well trained at the Advanced Life Support level, are 

largely staffed by Basic Life Support providers and these persons have limited skills and 

motivation. The EMS in the public sector work largely independently of the hospital-based 

trauma care services, mostly without medical oversight, while most smaller hospitals are 

poorly equipped to deal with major trauma and the process of referral is often cumbersome 

and leads to delays. Hospital overloading as a result of the lack of communication and 

adequate facilities for patient dispersal lead to errors of judgment and an increased risk of 

medico-legal consequences for the Department of Health (DOH). [51,52] Aeromedical 
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services exist as an advanced life support resource in major centers but are often provided at 

great cost to the public health sector. 

 

Additionally an inadequate number of nursing staff trained in intensive care and trauma, 

together with a short supply of tertiary beds leads to rationing in the allocation of resources, 

[53]something frowned upon in the Constitution of the Republic of South Africa, where 

according to the Bill of Rights emergency care is a constitutional obligation. [54] This, 

despite the established career paths available to providers at all levels, from basic to advanced 

prehospital care; post-registration training in trauma and intensive care for nurses and the 

potential for cross registration. For doctors there exist post-graduate short courses, diplomas 

(Dip PEC) and specialist training in Surgery and Emergency Medicine, with the addition 

recently of sub-speciality training in Trauma surgery, which includes a year of intensive care. 

 

Goosen and Veller highlight in their review in 2008 the need for total patient care, 

commencing at the Emergency Centre, through the course of the hospital care to a point 

where rehabilitation can be undertaken, the latter sorely lacking in many public health care 

services of this country. [52] 

 

So why have we termed this process “an Afrocentric approach”. Afrocentrism is a 

philosophy or “world-view” that seeks to ensure that novel thought regarding developments 

in Africa come from within Africa reflect African culture and yet incorporate the best basis 

from established processes in the European, American and Asian spheres. This is without 

losing sight of the unique cultural and religious atmosphere of Africa, so-called “ubuntu”. 

Afrocentricity asks what natural responses would occur in the relationships, attitudes toward 

the environment, kinship patterns, preferences for colours, type of religion, and historical 

referent points for African people if there had not been any intervention of colonialism or 

enslavement? The Afrocentric method is a form of cultural criticism that examines 

etymological uses of words and terms in order to know the source of an author’s location. 

This allows one to intersect ideas with actions on the basis of what is creative and 

transformative at the political and economic levels. [55] The Afrocentric objective is African 

development. This latter aspect is what this researcher intends applying to the concepts of 

Trauma Systems. 
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In summary, the lack of an Afrocentric, resource-based, coordinated trauma system is 

profoundly obvious – there remains “centers of excellence” amid the flood of indifference, 

while the injured are often still quietly dying for lack of basic resources and a minimal skill 

level. With the FIFA2010 soccer World Cup in the recent past, which stimulated much debate 

on optimal care of the injured within the country, the time is right to design a system that will 

work, which is sustainable, and which will benefit the entire population of the country.  

 

Current standards and criteria: 

Currently there exist a number of sets of guidelines, standards and sets of criteria for the 

assessment, equipping and monitoring of the treatment of the injured. Each of these will be 

briefly reviewed with the intention of producing a concept document of what the ideal trauma 

system should entail in the South African context. Many of these documents are based on 

experience in well resourced countries, which may not be entirely relevant to South Africa. 

 

International Documents & standards 

American College of Surgeons (ACS) criteria [41]: 

The ACS has, since 1993, produced a document called “Resources for Optimal Care of the 

injured patient”, which was revised in 1998 and again in 2006. Outlined in the document are 

the human resource, capital equipment and system issues for patient care and quality 

assurance in the care of the injured. The challenge in utilization of the document in its present 

format is that the writing is directed toward the American health care system, where medico-

legal issues and restrictive practice policies dictate the level of care and the type of care 

provider.  

 

Some useful aspects of this document that are relevant to the planning of trauma care are the 

emphasis placed on systems rather than trauma centres, with a move toward inclusive 

systems with an exclusive component; the need for that system to coordinate care across all 

levels of care to optimize referral and transfer; the need for trauma teams to receive and 

manage the patients and finally, the need for a “Trauma Service” separate from other 

emergency surgical services to oversee the entire hospital course of the injured patient. 

 

From the perspective of the current study the document establishes the steps in organizing a 

trauma system: 
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 A needs assessment of the burden of disease 

 Public support (“buy-in”) of the reasons for needing a trauma system 

 A resource analysis in terms of human and capital resources 

 A set of standard definitions by which the facilities in a region may be classified as to 

the level of care capable to be offered, ensuring that adequate facilities are available, 

but not over-providing services thus diluting the value of experience provided by 

adequate numbers. 

 The specific additional requirements for the management of injured children 

 Integration of the entire chain of survival into the system plan from the prehospital 

phase to the rehabilitation phase, with medical oversight of the prehospital phase 

identified as an imperative 

 Obtain legal authority from the governing bodies to implement a system and ensure 

inclusiveness of all role players 

 Identify a lead agency (most often the centre with the highest level of care) 

 Establish a trauma registry for system evaluation, quality assurance, peer review and 

performance improvement, which captures standard data, irrespective of where the 

patient is treated. 

 The need for education and outreach by the lead agency 

The document highlights the challenges of rural trauma care and certain specific requirements 

for audit of such rural environments are potentially applicable to the current research 

 

The section on performance improvement deserves additional comment: the need for problem 

recognition through data collection (trauma registry), collation and analysis (audit); system 

review assessments, leading to modification of treatment of the injured to improve care and 

instruction across the system to ensure continuity of care at a best-evidence level (published 

results). 

 There is a need for administrative and legislative support 

 The lead clinician of the lead agency should be able to set standards for the care of the 

patient 

 Process and outcome measures must be monitored 

 Reviews should be well structured and multidisciplinary in nature 
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 Corrective actions may take numerous forms including setting written guidelines, 

ongoing trauma education, supplementing resources and even disciplinary action if 

required 

 The need for inclusion of prevention strategies is also an integral part of system 

evaluation as the strategies are incomplete if the efficacy thereof is untested 

 

Where the document is less helpful is in terms of the criteria for training, credentialing and 

staffing of hospitals, since the health system training and the categories of health providers 

differs significantly from South Africa. The one aspect of these sections that is useful, is the 

requirement for ongoing learning and research for lead units and specialists within the 

system. 

 

British Documents: 

Two large practice reviews have been undertaken in the United Kingdom. [56,57] Both 

identified numerous discrepancies to reference standards and propose certain 

recommendations for the care of the severely injured patients and the steps to achieve a 

system relevant to the UK. In 2000 the Royal college of Surgeons and the British 

Orthopaedic Association published the Better Care for the Severely Injured report. While 

much of this document is relevant to the UK scenario, some aspects pertinent to the South 

African situation are relevant. In “Part 1” of the report the inadequate staffing and under 

provision of adequate facilities for trauma care is highlighted in the light of the high mortality 

due to trauma in the UK. Deficiencies in staff training were also highlighted. 

The need for enhanced ambulance staff training, better pre-hospital and in-hospital 

communication and the regionalization of trauma care were promoted. At the time of this 

report the majority of severely injured were taken to the “nearest” hospital, rather than a 

designated appropriate level of care, much like the situation currently in KZN. While there 

were many hospitals in the UK, only 5 had the full range of required services to treat major 

trauma. 

 

The most relevant aspect of the “Better Care” report is found in Part 3, which sets 

recommended standards of care for the initial assessment and systematic management of the 

severely injured. These are attainable standards, worthy of consideration for the resource 

challenged and the resource rich environment. Some important aspects include: 
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 Ambulance service oversight and pre-communication 

 Hospitals receiving major trauma must have an appropriately trained surgeon 

(Medical Officers in the case of District Hospitals) capable of emergency surgical 

intervention 

 The care of the trauma patient should be supervised by a “Trauma Team” who will 

remain with the patient until referred or sorted out 

 Access to emergency surgical facilities should be attainable within 60 minutes 

 Transfer should be arranged rapidly and with due regard for the potential for 

deterioration in the transfer period 

 Patients remain the responsibility of the referring hospital until arrival at the receiving 

hospital when patients are transferred 

 The need for the provision of adequate numbers of high and intensive care beds 

relevant to the size of the trauma population 

 The need for integrated rehabilitation care of the recovering patient is essential 

 

In 2007 the National Confidential Enquiry into Patient Outcome and Death report on trauma 

care in the UK, entitled  “Trauma – Who cares?”, was published as a sequel to an assessment 

of the impact of the “Better Care” recommendations on the practice of trauma care in the 

United Kingdom. Again much of this document is irrelevant to the daily care of trauma 

patients in an African environment, but the report again highlighted some general principles 

to consider when a trauma system is under development. The following practical points are 

relevant to trauma system planning: 

 A hospital designation system must be implemented 

 Emergency Medical Services must be integrated into the clinical governance system 

with hospitals 

 More prehospital doctor involvement is required 

 Liberal access to whole-body CT-scans is required for major injury victims, especially 

where no urgent intervention is required, however unstable patients should not go to 

the CT-scanner 

 Regionalized facilities should enable prompt CT-scans of the head for the head 

injured patient – then the Cervical spine should be automatically imaged as well 

 Special facilities and staff experienced in paediatric trauma should be established with 

additional training for the staff provided 
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 All hospitals receiving major trauma should have at least 4 resuscitation bays 

 Rapid access to primary survey in the prehospital environment and full assessment in 

hospital is essential. Analgesia should be rapidly provided 

 Ambulance protocols should divert ambulances to an appropriately equipped and 

staffed facility when major trauma is identified and should allow for bypass of 

inadequately equipped hospitals 

 Good clinical note and team composition notes should be retained 

 An audit system applicable to the entire UK with standardized formats and data 

proformas should be established 

 

Currently suggested international minimum standards for the under 

resourced environment  

The World Health Organization (WHO) carries on its shoulders the responsibility for 

leadership and guidance on matters of universal importance in health. It is within this 

mandate that the WHO has developed two sets of guidelines for trauma care – one for 

prehospital care and the other for the in-hospital care of the injured. These documents [23,24] 

are focused on the lower and middle income countries of the developing world and therefore 

some of their recommendations are less than what would be considered ideal for the South 

African situation, where the system of health care is somewhat more mature and expectations 

are, therefore higher. What is needed (and will hopefully result from this research), is a 

middle-ground between these criteria and the criteria of the American College of Surgeons 

that are costly to achieve. What is particularly relevant to the discussion at hand is the 

equipment lists for minimum standards of care and the levels of training recommended by the 

organizations who assisted in drafting these formidable documents, namely IATSIC (the 

International Association for Trauma Surgery and Intensive Care). 

 

WHO Prehospital criteria [24] 

This document is the result of multi-staged consensus meetings and discussion by a multi-

national and worldwide expert panel. The premise of the prehospital guidelines is that 

continuity of care from public bystander to professional care provider can improve trauma 

outcome. This is mooted by means of differing standards depending on the extent to which a 

structured EMS system exists in a particular country. From the South African perspective, we 

currently have a system that conforms to the highest proposed levels indicated in the 
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document, however, with little local and regional coordination, particularly with reference to 

the response to call and the setting (and meeting) of standards. Considering that there is little 

evidence to support Advanced Life Support in the prehospital field, particularly at the 

expense of good basic life support, this may need to be a focus point to be examined in our 

scenario. It is essential that whatever system is applied to a particular region, that it be 

clinically efficient and cost-effective. 

 

The document further outlines the key elements in setting up an efficient system, namely: 

● Lead agency: Designate a lead agency to govern the system. This agency’s responsibilities 

should include legislative development, regulatory oversight, organization of the system and 

financing. 

● Support: Ensure there is regional and local support and involvement that includes members 

of the local community. This should include Disaster planning 

● Local administration: Develop local administration and oversight, taking into account the 

local context and resources. 

● Medical direction: Ensure that a medical director is providing the essential coordination of 

care, training and education, and quality improvement initiatives. Standards and protocols 

will have little effect without good medical direction 

● Political support: Develop political and legislative support. These are essential for ensuring 

the operational and financial viability of the system. 

 

The document also outlines the training level of the prehospital providers, the equipment and 

layout suggested for Ambulances, which most Ambulances services in South Africa already 

strive towards. The rescue, communication and command structures, and coherency of 

service provision often do not meet the requirements suggested both in training of personnel 

and public-private cooperation in South Africa. The lists of skills, knowledge, equipment and 

consumables are listed as essential, desired, possibly required or irrelevant for any given 

criterion – the list considered to be applicable to South Africa is that most, if not all items 

should be considered essential, except for certain “irrelevant items”, (to use the WHO term) 

specifically where the skill or use of equipment is outside the existing Basic or Advanced 

Life Support, or facility scope of practice. Specifically “irrelevant items” included items that 

would in normal circumstances not be expected to be found at a given level of care, even 

when the full spectrum of resources is present, for example CT-scanners, mechanical 
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ventilators, or advanced invasive monitoring would be “irrelevant” in a community clinic or 

GP environment, even in the developed world scenario. 

 

An important emphasis in the document is that whatever system is implemented it should be 

available to all, irrespective of ability to pay for the service rendered. 

 

A major element, which is addressed, is good data capture and retrieval – an EMS registry of 

calls and patient data are required, which may contain certain minimum datasets to enable 

audit. This will enable the assessment of timely response, initial care and appropriate end-

destination to be determined. This also enables optimal vehicular distribution and station 

allocation. The document highlights the need for prehospital bypass of basic care centers (e.g. 

District Hospital) for the more severely injured. To enable this to occur optimally appropriate 

triage systems and decisions are required. 

 

Medical direction by a suitably experienced medical supervisor is important for quality 

assurance, which may include radio monitoring, call observation, report review, outcome 

studies, debriefing and continuing education, the latter being highly deficient in the South 

African environment, despite a requirement for 15 - 30 hours of annual CPD for all EMS 

providers. [36] This level of professionalism is an important aspect of ethical and responsible 

patient care in the prehospital environment. Finally, this document complimented the 

Essential Trauma Care Document [23] aimed at setting similar standards for the in-hospital 

setting in resource-challenged countries. 

 

Essential Trauma Care [23] (EsTC Project): 

The focus of this document is the equipment, human and capital resources required for the 

provision of intra-facility trauma care in an inexpensive manner, yet with the ability to 

preserve life. The project is based on the premise that improved organization of trauma care 

services can be a cost-effective way of improving care of the injured worldwide. While the 

direct aspects of trauma system options and development are not specifically addressed, the 

document is useful for setting a baseline to which each and every low-to-middle income 

country can strive as part of the development of a trauma system. Of particular relevance is 

the intimate involvement of a number of prominent South African clinicians in the drafting of 

this document. The planning of systems for trauma management implies several integrated 

functions, including political jurisdictions designating which hospitals are to fill the roles of 
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trauma centres at varying levels of complexity, ranging from large urban trauma centres to 

small rural hospitals and clinics. It also implies the integrated planning with emergency 

medical services, pre-hospital triage (to determine which patients should go to which types of 

designated facilities), transfer criteria and transfer arrangements between hospitals. 

 

The document espouses the philosophy of saving life, preventing deterioration and promotion 

of recovery as the three major goals of trauma care, each of these then further classified into 

specific medical interventions to achieve the goals. 

Of relevance to the South African current health system, the requirements for GP-staffed, 

specialist staffed and tertiary care facilities have specific bearing and these will be of 

assistance in deriving locally applicable matrix type spreadsheets against which the current 

situation can be analysed and recommendations presented for improvement. A number of the 

items listed as “desirable” in the lists are clearly “essential” in the context of the better overall 

South African resources, while the relevance of the items under the “non-doctor” clinics 

should be irrelevant as these clinics should not be treating anything beyond minor injuries, 

which is not the focus of the trauma system. The details of the specific matrices and the 

specific items will not be detailed further at this point. Suffice to mention that the current lack 

of rehabilitation resources in the KZN province stands in glaring contrast to the WHO 

document where a full set of requirements for rehabilitation are outlined in chapter. Quality 

assurance and clinical governance issues are also outlined briefly in the text. 

 

Current South African standards 

The Trauma Society of South Africa is the professional body representing all persons who 

have an interest in trauma care. In 1992, the society, under its president Prof DJJ Muckart, 

compiled a local modification of the “verification” criteria used by the American College of 

Surgeons for the verification of local facilities as trauma treatment centres of various levels. 

This document was originally known as the TSSA Trauma Centre Standards for South Africa 

[9] and has subsequently been extensively revised and published as a peer reviewed 

Consensus Guideline [26] (see Chapter 4) highlighting the need for systems rather than just 

centres, with the focus on what is relevant to local practice by experts in the field. Hospitals 

are then deemed to be either primary health care centre, community, urban or major trauma 

centres if they complied with the criteria set. Only academic centres can become “Level 1” 

centres and large regional hospitals will mostly be “Level 2”. The updated version also 
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addressed the issues around establishment of trauma systems as being superior to simply 

trauma centres. 

 

These criteria also complied with the South African Society of Anaesthesia/Critical Care 

Society of Southern Africa [59] recommendations for intensive care, for levels of care where 

intensive care was deemed appropriate. The disadvantage of these standards is that they focus 

solely on trauma and thus exclude other emergencies and they follow closely the American 

system, which is in many ways different to the way medical practice is administered in South 

Africa. However, with the 2010 World cup planning and the establishment of Emergency 

Medicine as a separate specialty [30], these same standards have been adopted by the 

National Health Department 2010 working group as the standard for the assessment of public 

hospitals nationally for all emergencies (personal communication LA Wallis, previously 

Emergency Medicine Society of SA president). This document is often read in conjunction 

with the Council Of Health Service Accreditation of South Africa (COHSASA) standards for 

Emergency Care published in final draft format in 2007 [28].  

 

The COHSASA standards [28] cover additional aspects not covered in the TSSA document, 

many of these relating to the overall hospital standards in addition to the actual emergency 

centre requirements, such as the managerial and governance aspects and the support services. 

This document to, which this researcher contributed, as a member of the compilation team, 

has a distinct bias toward the private sector in the manner in which the standards are 

formulated. This is of concern in relation to the management aspects of the document. This is 

derived from the fact that the COHSASA group currently inspects and verifies extensively in 

the private sector. 

 

Derived from the COHSASA standards is the current draft document from the National 

Health Department for the equipment and staffing norms for South African Emergency 

Centres to which this researcher contributed extensively during the recent past. These three 

documents should provide the basis or any comparative study assessing the current provincial 

system to a “gold” standard and for determining whether any changes to the existing system 

are warranted. 
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The community, urban and major hospitals will similarly be required to participate in 

ongoing improvement of care (audit and clinical governance) programs and application of the 

Batho Pele principles [60] to the treatment of the injured. 

 

 

Current trauma service provision in KZN 

Currently the management of trauma and other emergencies is provided at both state and 

private facilities where the level of expertise and the available resources vary widely. 

 

EMS is provided through a structured tiered system with Basic & Intermediate Life Support 

ambulances (ESV) and Advanced Life Support (ALS) Rapid response units (RRU) with 

Critical Care Assistants and National Diplomates or Bachalauriettes. However, there is 

currently limited coordination of resources and limited ability for redirection and bypass as 

the vehicles in public service are often hospital based and in many areas there is extremely 

limited availability of ALS cover to supervise care  of the critically injured in transit. [61] 

Numerically the rural services are short of trained staff and vehicles and this may also lead to 

reluctance to do hospital bypass to larger, better equipped units. 

 

Hospital care is fragmented with state hospitals providing general practitioner and some 

specialist level service without the direct support of a surgeon-led trauma service in most 

areas. There appears to be a fixed referral system, which is satisfactory for the moderately 

injured patient, but likely to lead to delay to appropriate care in the severely injured patient, 

particularly the patient in need of an ICU bed.  

 

Neurosurgical care for the province is exclusively located at IALCH with advice dispatched 

via interpretation of remote site CT-scanning. This enables prevention of unnecessary transfer 

of patients for whom surgery is unnecessary, but may delay care to many potentially 

salvageable surgical lesions. Vascular injury care was previously also only provided at 

IALCH and delays in transfer to definitive care have the potential to delayed 

revascularization and jeopardize limb salvage, however a single vascular surgeon has recently 

joined the Pietermaritzburg team. 
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The rate limiting step in most of the care pathways is the time taken for transfer to higher care 

facilities and this is a combination factors including patients being taken initially to 

inadequately staffed and equipped facilities and severity of injury being underestimated, to 

major delays due to the inadequate numbers of Emergency Service Vehicle (Ambulance) and 

Rapid Response (Paramedic) Unit with suitable numbers of ALS practitioners. Thus, patients 

are not getting an equitable treatment care plan. 

 

Ngwelezana, Grey’s/Edendale (PMB) and Albert Luthuli are notable exceptions to this norm, 

each having registered trauma sub-specialists on the surgical staff, but these facilities are 

overstretched and of limited capacity with both Ngwelezana and Grey’s/Edendale providing 

the trauma care as a part of the overall surgical emergency service as there is no separate 

Trauma Service as such, although this has now become formalised at Greys/Edendale since 

2011. Both these hospitals (Ngwelezana and PMB) currently have the only units in the entire 

province with Emergency Centre’s led by registered Emergency Physicians. Most hospitals 

have a combined casualty with, family physician non specialist personnel with minimal 

formal training in emergency care and busy non-emergency workloads. 

 

The trauma caseloads consume significant resources and energy with little reward and with a 

limited hope of real rehabilitation potential as there is no dedicated rehabilitation facility in 

this province where patients with spinal injuries or brain injuries can be housed for long-term 

post-acute rehabilitation. The facilities currently in existence in the Durban Functional 

Region, based at Mahatma Ghandi and Clairwood hospitals are under resourced and can only 

cater for selected patients.  

 

A Review of the known Trauma Burden – A summary 

Trauma is a significant disease burden to the DOH-KZN. In the city of eThekwini alone 

every year over 70000 motor collisions are reported [62], with an ever increasing incidence 

of severe injury, despite a decrease in overall fatalities. In 2008 alone there were over 530 

fatal injuries, 4300 serious injuries, and a progressively increasing minor/moderate injury rate 

with an increase of over 2000 per year. Many of these injuries are to pedestrians, which is 

also different to the experience of the developed world, where occupants are more commonly 

injured.[63] 
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The waiting time for medico-legal post-mortem (mostly due to traumatic injury) at the 

Durban Forensic Mortuary is up to one week. The unnatural mortality rate in South Africa for 

traffic trauma is over 3 times the global average. [64] 

 

The trauma service at the IALCH Trauma Unit has admitted over 1400 major trauma patients 

(Injury severity score >16 – at least two major organ system injuries) since March of 2007 

when the unit was commissioned. The average hospital stay and cost of care for these 

severely injured patients is extensive due to the need for intensive care. Despite the severity 

of injury, the survival rates in this dedicated trauma service show a lower than average 

mortality, despite the long hospital stay. This implies that a systematized care impacts 

positively on outcome. [63] 

 

In a recent set of studies from the Injury and Violence Lead Program of the Medical Research 

Council [65-67], Matzopoulos and colleagues point to violence and road trauma as the 

dominant causes of injury identified in the Western Cape Burden of Disease project. They 

also highlight the influence of drugs and alcohol identified as a co-factor in the presence and 

severity of injury – highlighting that studies where Durban was a contributing centre found 

up to 46% of murder suspects were positive for drugs or alcohol. [66] Young adults, males 

and substance abuse are also implicated in fatal motor collisions. [67] 

 

Regarding the overall burden of trauma in KZN, the literature reveals the following statistics: 

In 1995 Muckart and colleagues pointed out that the spectrum of penetrating truncal trauma 

seen at the King Edward Hospital (KEH) had shown a shift from stabs to gunshot wounds 

with the latter increasing by 800% [68] 

 

Using extrapolation calculations the burden of abdominal trauma  at the same hospital (KEH) 

over a 7 year period for all general surgical units averaged 375 patients per year based on the 

experience of one surgical unit [69]. If this is extrapolated to the total number of hospitals 

with surgical services this increases to over 1000 patients per year, just for the eThekwini 

region (DFR). One should realize that this does not include the Pietermaritzburg region (Area 

2) or the Ngwelezane Region (Area 3), where similar numbers could be reasonably expected, 

given similar population numbers. These extrapolated values are corroborated by a more 

recent study at one of the other regional hospital units, where 78 abdominal gunshot wounds 

were treated in one surgical unit over 6 months. [70]  
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Similar extrapolation of the incidence of head injury can be determined  - with only around 

16% of head injuries being transferred to the neurosurgical service, resulting in 84% of head 

injuries being admitted by general surgical services. This constituted 265 patients in one 

surgical unit over a one year period. With the 5 surgical units at KEH this would extrapolate 

to around 1300 head injuries annually at KEH and almost 2000 within the DFR. [71] A newly 

released report places South Africa second in the continent, and over both the global and 

regional road death rates with pedestrian and cyclist deaths high on the list, compared to 

elsewhere in the world. This also suggests the need for better trauma care and systematised 

regional facility-based care. [72] 

 

While most of the studies referred to here relate to adults, one study from 1998 emphasized 

that injuries due to gunshots in children under the age of 12 affected an average of 20 

children per year, most of these being under the age of 7 years. There had been a continual 

escalation each year over the preceding period from 1983 – 1994. [73] There were minimal 

data on paediatric trauma to undertake further extrapolations from historical data and this one 

study is mentioned for completeness. Previous studies by this researcher (for his M.Med 

degree at University of Stellenbosch) [74] demonstrated that around 36% of the trauma 

burden in the Cape Town area were children under the age of 13 years. It is highly likely that 

the spectrum of paediatric injury is fairly similar in KwaZulu-Natal. 

 

In conclusion, since the burden of trauma is of this magnitude, it is essential that a system of 

care is developed to optimize the time to therapy and correct intervention at the appropriate 

level of care. This system must span the entire spectrum from pre-hospital to district, regional 

and central hospital level of care. 

 

A summary of the literature overview 

The key elements of this literature overview are summarised in the three opinion papers 

presented in chapters 2-4. These can be summarised under the following headings, which 

have formed the framework of the research question: 

1. Historical context 

2. Trauma System development 

3. The Developed World scenario 
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4. Challenges facing the Developing World 

5. Current international, regional and local standards of care and criteria for optimal 

service provision 

6. An overview of the current service provision for trauma in KZN 

7. The currently known trauma burden 
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Chapter 5: The protocol 

Hypothesis and Objectives 

Motivation for the Study 

The motivation for the study is to optimize the care of the trauma patient providing a holistic 

comprehensive service to the patient in a timely fashion in low and middle income countries 

with South African Province as a model. 

 

Relevance of the study 

The relevance of the study is that the subjective perception of haphazard trauma service 

delivery needs to be accurately quantified in a more objective manner to define its 

inadequacies and design a more efficacious system of trauma care. This is examined within 

the context of a continuing high trauma disease burden. 

 

Hypothesis 

The hypothesis is, therefore, that the current informal trauma system in KZN is inefficient 

and that a re-assessment of the burden of disease will emphasise the need to establish a 

comprehensive, coordinated trauma system. 

 

Objectives: 

1. To examine the prehospital trauma burden in KZN and the distribution differences 

between the different districts, by means of GIS mapping of the relative disease 

burden. To determine ambulance availability, across services, including aeromedical 

services. To provide questionnaires to senior EMRS staff detailing their qualitative 

impressions of the current system 

2. To examine the public health sector hospital trauma burden across the province, by 

assessing admission records of the respective public hospitals and to GIS map the 

relative disease burden across districts. To assess the hospital assessment records 

provided by hospital administrators and the FIFA assessment team in terms of 

structure, process and human resource components. 

3. To examine referral consults to the only existing designated Major Trauma Unit 

(IALCH) in KZN to determine if potential patients are justified referrals and if more 

facilities are needed due to the refusals from "no beds"; and to determine whether 
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similar units should be developed with the same capacities in various existing regional 

areas to efficiently spread the workload and reduce morbidity. 

Setting: 

Province of KwaZulu-Natal, Department of Health and Emergency Medical Rescue Service, 

private Emergency Medical Services and all acute care hospitals. 

 

Participant Selection and Privacy Issues 

Participants are mainly health care providers from the pre-hospital and hospital sectors. 

Patient data are numerical rather than individual in nature. 

 

Patient data will be anonymously reviewed via the EMRS data collection system to determine 

injury types, mechanism and initial care destination. Most of the data in the needs assessment 

will be derived from the staff questionnaires and physical site visits. 

 

Informed Consent will be obtained from the health care providers by a non-identifying 

signature mark placed on the questionnaire prior to completion. Only the researcher will have 

access to the raw data questionnaires once returned. No staff names will be required to 

maintain privacy and assure freedom to express opinions openly. 

 

Measurements 

The tools discussed in the literature review will be the comparators for the data analysis 

together with any national and provincial benchmarks identified through ongoing research. 

 

Perceived Or Measured Outcomes 

The expected outcome improvements that would be expected for a functional system include: 

 Reduced time to patient assessment at an appropriate facility 

 Reduced time to transfer to an appropriate higher level of care 

 Appropriate level of care in the pre-hospital environment 

 Improved quality of triage at district and regional centres 

 Decreased time to operative intervention 

 Patients with high Injury Severity Score rapidly bypassed to a suitable major trauma 

unit (regional or central) 
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 Reduced number of ICU and ventilator days 

 Reduced hospital stay 

 Increased access to appropriate rehabilitation services 

 Decreased incidence of missed injury and physician error 

 Decreased overall and late trauma mortality 

 

Data Analysis: Simple statistical analysis will be utilized to compare the data to existing 

norms and standards – the statistical assessment has been discussed with Prof DJJ Muckart, 

who has a background in Trauma Outcomes Research (for his M. Med Sci.). 

 

Sample Size: Since the studies are largely qualitative in nature rather than quantitative no 

sample size was proposed. Gross numerical values will be collected to determine trends 

rather than specific comparison groups. Return of questionnaires for an adequate response 

required a 60% response rate, which was achieved. 

 

Funding 

No funding was secured, but the project required minimal funding, and the researcher 

purchased a computer from accumulated research funds for the project. 

 

Contributors and Authorship 

The Researcher is the First Author on the submitted linked papers published in the peer-

reviewed literature concerning the development of this Trauma System. 

 

All relevant contributors who meet the criteria for authorship are credited as co-authors of 

these papers, since they closely advised the author on the interpretation of the data and the 

formulation of the papers and any other experts who contributed to the final product of the 

papers are offered a mention in acknowledgements. 

 

Ethical Considerations 

The project is approved by the Post-graduate and Biomedical Research Ethics Committees 

(BE011/10) prior to commencement, as suitable for a PhD, and assent from the Provincial 

Health Research Committee at Natalia was provided. No patient is identified in any article or 

publication and only collated anonymous data are presented. All participants who completed 
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proformas and/or questionnaires were expected to provide implied informed consent by 

completion of the questionnaire, so as to prevent them from being identified by name. Only 

the researcher and the BREC / Post-grad committee have access to the raw data, the latter 

only by written request. The Ethics committee concluded that this is low-risk research with 

maximal potential benefit to future patients if the system is achievable and becomes 

functional. The social value in potential cost containment to the Health Service and 

reductions in hospital stay with resultant higher return to gainful employment after 

recuperation of the injured patient is significant. The latter aspect impacts on the dignity of 

the patient in terms of better patient care. 

 

The remainder of the PHD is presented in the following manner 

The following research projects were prospectively undertaken: 

Part 1:  Current resources: Needs and Capabilities Assessment 

Questionnaires were sent out to the staff at EMRS, after permission from the relevant 

provincial and district authority was granted. An analysis of the EMRS service (staff numbers 

and competency; vehicles and serviceability; rescue capability; equipment ideals and the 

actual situation), the location of bases and the current transfer and bypass protocols for the 

KZN service was undertaken as part of this phase of the research. Data already collected for 

the planning for FIFA2010 Health preparedness was also utilized in this context. This 

included a comparison to the existing FIFA-2010 Health Preparation guidelines to enable 

assessment of the standard of care actually available during the Soccer World Cup. An 

analysis of the current staffing status, level of current trauma care training of staff in the 

hospitals of each district, regional or major hospital under the KZN DOH jurisdiction was 

compared to the existing criteria for the primary care hospitals as determined by Trauma 

Society of South Africa (CHAPTER 4), WHO, COHSASA and the proposed National DOH 

Package of Care. This series of needs and capabilities assessments has provided the 

background data for a situation analysis of the current status of trauma care in the province 

and has allowed comparison to the international and national existing standards. The data has 

been divided into pre- and in-hospital groups and combined with the relevant clinical data 

(structure, process and disease-burden) to produce two comparative studies and to identify 

areas of excellence and deficiencies that must addressed to achieve quality service delivery. 

These are presented as CHAPTERS 6 and 7. 
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Part 2: Burden of disease – Current Data  

A current burden of disease study has been conducted through the EMRS and the Hospital 

system (CHAPTERS 6 and 7) to determine the amount and mechanisms of trauma treated 

and the end destination of these patients at initial transfer from scene. The data were 

additionally Geographical Information System mapped to examine the regional distribution 

of the trauma burden per district in the Province. In the paper that resulted from this data was 

included a “Needs Assessment” to enable a skills and resource development process to be 

implemented by KZN-DOH to improve patient care ensuring that staff who will treat these 

patients do so with standard-compliant equipment and consumables. The number of inter-

hospital transfers until a trauma patient arrives at a source of definitive care and the waiting 

times to such transfers in the context of the IALCH Trauma Unit are also examined 

(CHAPTER 8). The data was derived from the call sheets as logged on the EMRS dispatch 

computer logs and utilized anonymous data and from data on file at IALCH trauma service. 

 

Part 3: Propose an Afrocentric trauma system 

Based on the published papers, a proposal for changes to the current system, as required to 

enable optimal patient care, is provided in CHAPTER 9. This is formulated promoting a 

comprehensive trauma system, capable of identifying the “at risk” patient and transferring 

them to the most appropriate level of care, from community to advanced care.  

 

Proposed future implementation phase: Provided the provincial authorities are satisfied that 

the proposal is in line with optimal patient care, the proposed system should be piloted. The 

pilot study would need to cover a rural and an urban area and include EMRS and certain 

designated hospitals within a defined timeframe. More definite layout of this phase of the 

research will only be possible once the concept is accepted by the DOH, which has not yet 

occurred.  

 

Part 4: Future audit of outcomes once implementation has occurred 

This would use existing Trauma Quality Audit facilities/tools previously developed during a 

Trauma outreach project in conjunction with the existing professional organization 

documents. The studies will all be largely observational and any intervention will depend 

upon implementation by DOH-KZN. The impact on patient care will be indirect and no 

physical patient contact is expected during this research, however retrospective analysis of 

patient data (anonimized) can form part of the burden of disease study. Generally, the patient 
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data will relate to numbers of patients with a certain mechanism of injury rather than 

examining individual patient files. This has commenced in part through the establishment of 

the Provincial Trauma Epidemiology program at the Natalia Head Office. This team effort 

will also describe a quality assurance (QA) model for trauma care in accordance with the 

Province’s QA guidelines. Aspects of Part 3 and part 4 are aimed at being on-going post-

doctoral studies. 
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 Chapter 6: Prehospital Burden of Trauma in KwaZulu-Natal: 

World J Surg, 2013, 37:1513-1525 
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Chapter 7: Hospital Disease Burden and Facility Assessment for 

Trauma Care: World J Surg 2013, 37:1550-1561 
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Chapter 8: Appropriate use of current resources – Do we need 

more Level 1 Centres? World J Surg 2013, 37: 1544-1549 
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Chapter 9: 

Summative Assessment: What would the ideal local trauma 

system be like in light of the limitations of the current research 

results? 

 

This dissertation provides a background to frame an ideal trauma system. An ideal trauma 

system is the one that gets the correct patient to the correct level of care within the shortest 

possible time and provides for effective in-hospital care, morbidity reduction and efficient 

rehabilitation such that the patient is restored to gainful function in society. The ideal trauma 

system will also work to reduce the incidence of injury through active prevention programs 

and inter-ministerial agencies (such as collaboration with police, education, social 

development and cooperative governance agencies). 

 

The ideal trauma system in Africa is one which encompasses all of these goals to a greater or 

lesser extent and develops along with the economy of the region that it services. It will 

address community participation, formalised emergency services and both hospital and 

rehabilitation care, within a culturally acceptable context. The complexity of this interplay of 

non-medical and social factors is illustrated in figure 1, adapted from the 2008 World Health 

Report and highlight the complexity in the local African context (see chapter 2 & 3). 

(highlighted items by current author) 

 

 

 

 

 

 

 

 

Figure 1: The interplay between non-medical and 

socio-cultural aspects in development of health 

systems (Adapted from: World Health Report, 

2008, WHO, Geneva) 
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Costing of Trauma Care: 

A costing exercise was performed as part of the Provincial Burden of Disease and Future 

Costing [1] proposal and examines the available costing in light of the published current 

disease burden and expected future projections. The costing was undertaken with the 

cooperation of the Epidemiological Unit at Natalia (Dr E Lutge). 

 South Africa spends over 8% of the GDP on healthcare, yet has poor overall health 

outcomes. [2] Only around 50% of this expenditure is in the public health sector, 

serving over 80% of the population, while the rest is spent on private healthcare – this 

makes the need for a middle-road option, that may lead to improved outcomes vital 

 This is generally a difficult area to theorise about  – staff to patient ratios and the 

numbers per individual patient, especially with poly-trauma (multiple system injury) 

involvement makes calculating salaries difficult, however for each major trauma 

patient on average will be one specialist surgeon, radiologist, anaesthesiologist, 

intensivist, 2 medical officers/registrars and three to five nurses. This is without 

including the 24 hour radiography service, laboratory requirements and NHLS 24 

hour staffing or blood-bank and consumables required, which vary per type and 

severity of trauma. 

 After calculating the best averages of the cost to province at current rand value the 

running costs of trauma care (excluding fixed costs such as staff salaries and facility 

costs) is around: 

Event Cost per event Number of uses per year Cost to Province 

Emergency Visit R730 59% of total R78 679 400 

Ward Bed R4865 per day 25-30% (calc on 30%) 

average 19 days per 

patient 

R 4 221 414 015 

HDU Bed R5000 per day 10-15% average 5 days per 

patient 

R 456 700 000 

ICU Bed R6500 per day 10-15% average 5 days per 

patient 

R 593 710 000 

 

o Most patients will spend half of the ICU time in a High-care (monitored bed). 

Total costs for ICU care are therefore in the order of R1,44 Billion per year 
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o Total predicted cost of clinical trauma care to the KZN province is therefore at 

least R5 350 503 415 per annum excluding costs related to structural upgrades 

that may be required and staff salaries. 

 

The complexity and current fiscal cost of trauma have been briefly outlined above. It is clear 

that to achieve these goals in KZN further costing studies will be needed to examine the cost 

of the infrastructure improvement and human resource implications required.  

 

The study has demonstrated that the current system in KwaZulu-Natal is not compliant with 

national norms and the following suggested changes would enable a better level of service 

provision: 

Emergency Medical Services:  

 At the level of Emergency Medical Services it would be essential to combine and 

centralise the Dispatch and Control Centres [3] for all the private and public 

emergency services into regional centres, accessible from the single access number, 

preferably with direct access to on-line medical advisors and with direct contact with 

other services, both professional  (such as Fire, Police, Traffic services etc.) and 

volunteer (such as NSRI, Red Cross, St Johns Ambulance etc.) 

o These dispatch centres should be able to screen calls and determine if an 

ambulance is required versus a simple transport vehicle, especially for non-

trauma and minor trauma cases. 

o Scene paramedics should guide the Control Centre as to the severity of the 

patient and the eventual destination.[4] 

o Independent audit by an outside accrediting body would prevent undue 

competition and fair call distribution. 

o Dispatch protocols should be clearly written to allow for hospital-bypass to 

higher level of care when required. 

 The number and level of staffing (ILS) are required by national norms is not currently 

achieved in the KZN province, despite being budgeted for. The numbers of 

ambulances must be increased, so that the National norm of 1 ambulance per 10000 

population in the province is attained. It is further suggested that consideration be 

given based on the high proportion of incidents in the two Metropolitan areas, 
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demonstrated in the studies that the ratio of vehicles and staff should allow for 1:7000 

population. 

 Further the data supports the fact that there should be distributed better distribution of 

the ambulances according to the relative need, with the districts of Sisonke, uThukela 

and uMzinyathi clearly requiring more vehicles and staff for the burden of disease 

identified. 

 The data from the prehospital study showed that there was underutilisation of the 

aeromedical services. Due to the distances involved and the terrain of the province it 

is recommended to increase the utilisation of aeromedical services, at least for 

interfacility transfer, but also for direct patient access at the scene and a 24 hour 

service with twin-engine machines would be ideal.[4] 

 

Care Pathways: 

 Emergency care pathways should be established enabling hospital bypass of small 

(District) hospitals directly to upgraded regional facilities for all cases of suspected or 

definite major injuries. To achieve this patient-identification will require more ALS 

staff being allocated to the more rural areas, possibly combining their function with 

the rescue-role, for which they are also trained. This is essential to avoid the step-wise 

transfer pattern used for primary care and routine elective medical care currently in 

operation, that lead to delays in reaching definitive care. Improving the care pathways 

can only be effective if the regional facilities are properly provisioned and staffed. 

Currently 34% are inadequately staffed and equipped, even to Level 2 standards, with 

appropriate specialists, and 24-hour radiology and full laboratory services, while only 

1 hospital meets Level 1 TSSA standards.[5]  

 

Hospitals resources: 

These resources are an integral part of fulfilling the trauma care pathways to improving 

service delivery. 

 These hospitals should be pre-designated by the Province, but will mostly need to be 

upgraded in terms of both equipment and staff compliment to meet the minimum 

stated national standards. [5,6,7] This applies, in particular to the three large regional 

hospitals serving eThekwini, namely Addington, RK Khan and Prince Mshyeni, all of 

which have budgeted revitalisation plans, not yet implemented, and require upgrading 
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to meet Level 2 criteria. Thereafter, all these hospitals should be inspected and 

accredited (or given recommendations for improvements required) by the TSSA as 

the independent accrediting body for Trauma Care in South Africa. Once these are 

implemented it will be essential to assess the quality of care and whether this reduces 

the overall cost of care and the risk of litigation to the Province. By showing a 

commitment to the care of trauma the overall care of emergency patients will also 

improve although this dependent upon the fiscal reality. 

 There should a step-wise introduction of at least 5 upgraded pre-determined major 

trauma receiving facilities (meeting Level 1 criteria)[6], spread regionally through the 

province to prevent the current underservicing of major trauma due to the lack of 

overall capacity of the existing centre at IALCH, given the workload determined by 

the disease burden. 

 Obviously this needs further research to determine the optimal place and the size of 

the Level 1 facilities, within the fiscal constraints. It is proposed that these major 

trauma centres be established at the following places, in addition to the existing 

IALCH facility, which must also be fully commissioned: Port Shepstone, Empangeni, 

Pietermaritzburg and somewhere in the Newcastle/Ladysmith area based on the 15% 

trauma burden requires supportive ICU care and as determined by the GIS mapping of 

the disease burden. By so doing the entire province is covered by a network of well-

equipped and specialist-led facilities for optimal time to definitive care. Existing 

facilities will need some degree of revitalisation and the establishment of formalised 

trauma services as part of the surgical service.  

 As with other specialties the province should consider employing a Provincial Lead 

Clinician for Trauma, to help coordinate oversight and leadership with protocol 

design and quality assurance, thus ensuring continuity of care from one facility to 

another. 

 Regarding the rest of the proposed hospital care system, over-and-above the 5 major 

trauma facilities, based on the GIS mapping of the burden of disease, it is 

recommended that for each of these major centres there are one or two “Level 2” step-

down regional hospitals in urban areas and in the more rural areas the larger district 

hospitals be upgraded to “level 2” status, in particular Kokstad Hospital, Mseleni and 

Hlabisa hospitals, which are all isolated and have the physical capacity for expansion. 

All the other district hospitals should be at least “Level 3” compliant. Currently less 
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than 50% of the district hospitals have either emergency operation rooms, or imaging 

and laboratory facilities on a 24 hour basis. 

 

What are the potential implementation strategies? 

Ideally this system should be instituted across the entire province. Ideally, because it is 

envisaged as a system, it is hard to see how it could be implemented as a pilot project 

examining only a smaller area. 

 

Decent continuous data:  

 Establish a regional Trauma Registry (this is currently in progress), to track and audit 

disease burden and patient outcomes. The registry should at least track injury 

mechanism, patient age and gender, initial and final treatment destination, morbidity 

and eventual outcome. The potential for this to become a national basic registry would 

address the currently unmet need. [8] 

 The public health department should be engaged to undertake primary and secondary 

prevention interventions so that the overall trauma disease burden is addressed at 

source. These public health initiatives must be in line with the overall system focus. 

This is essential in that up to 60% of the trauma burden is preventable. 

 Establish a separate budget for Trauma and Emergency, combining pre-hospital and 

hospital acute care, such that the real cost of management can be determined and to 

avoid compromising the rights of the patient with elective/chronic medical needs.[3] 

 

Other aspects required for a functional trauma system not directly addressed 

in the current research but exportable from current literature: 

 Community first-aid care: for example mandatory First-Aid training as part of the 

driver-licence renewal process every 5 years [9] shown in Ghana and Madagascar to 

reduce erroneous bystander treatment.[10,11] 

 A universal emergency contact number, such as the 107 or 112 number. 

 Formal residential acute-rehabilitation facilities within the KZN province and 

improved outpatient rehabilitation services. 

 

In conclusion, better care for trauma is associated with better systems of care for all other 

emergencies, as has been demonstrated in previous studies, thus the implementation of such 
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trauma systems aims to address trauma care initially, but all patients may benefit in the 

end.[12-14]
 

  

Appraisal of the limitations and contribution of this research  

The limitations of the current research must be stated realistically. Much of the international 

literature relies upon expert opinion, rather than empiric data. Some of the critique from 

reviewers of the research papers illustrate that there are still gaps in the knowledge base. For 

example, the one reviewer of the prehospital data highlighted the risk of under-estimates of 

the true burden of disease based on the accuracy and detail in the dataset. He also highlighted 

the need to examine further the outcome of the severe trauma subgroup, which we have partly 

accomplished with the Trauma Centre Utilisation paper.[15]
 
 

 

Regarding the hospital disease burden paper, the one reviewer noted that data from only 36 of 

the 47 acute care hospitals was included. This shortcoming was addressed with extrapolation 

of the data to the rest of the hospitals. The explanation being that the non-responding 

hospitals were mostly deeply rural and we had similar data from other similar hospitals to do 

a reasoned extrapolation. In similar vein the extrapolation to national data was questioned and 

the response to this concern was that national burden is similar, although there are minor 

variations across districts, but the numbers match previous studies from other parts of the 

country. Indeed one of the results of this study has been the implementation of a simple 

trauma data registry at the Provincial Head Office, which actually shows that for the first 

three months captured thus far the data suggests our figures are probably an under-

representation by about only 5% when population changes are considered over time. This 

data is still in the developmental stage and cannot be used as a reference at this point in time, 

which is another limitation of the current study. 

 

In the utilization paper, the reviewers noted that hiring of additional ICU nurses may allow 

for optimal use of the currently non-commissioned beds. We responded that this is not within 

our ability to do – as we are a government hospital, we are subject to national staff funding in 

a country with multiple competing priorities. The reviewer also queried if a cost analysis had 

been performed. This was not done since this is difficult to do in a South African public 

hospital for various reasons and was not within the ambit of this study. Previous costing 

studies from SA that showed many gaps in trying to identify real costs, thus we decided not 
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to include this.[16] Subsequent to the publication of the paper, this researcher was requested 

to be part of a Provincial planning team and undertook a forward-planning exercise to cost 

and estimate the future trauma burden, the results of the costing are included in this chapter to 

place the proposal in cost-perspective. 

 

The reviewers queried whether we have any data on those patients who were turned away due 

to lack of ICU beds. We did not have that data, and explained that while many of them were 

likely sent to either private hospitals or kept in the local ICU it was not data that we could 

access. A number would also have probably died, especially those from far away or who 

were very severely injured. 

 

It is hard to design a holistic trauma system based entirely on the original work in this thesis 

and one therefore has to realise there are limitations and many research questions related to 

the further development of trauma systems in the province. These have to include the fiscal 

considerations of the implementation of elements of the items proposed. 
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Chapter 10: Future directions and proposals – Why is this 

work novel? 

 

In spite of these deficiencies, outlined in the limitations, I believe that that thesis makes a 

significant contribution to the topic and is relevant to the future planning of trauma care in the 

broader context of the proposed changes in the health sector.  

 

This document coalesces my clinical training in trauma with my academic interests in trauma 

systems and a passion to improve the lot of the injured patient in KZN and beyond. It is this 

passionate interest which has led to the framework of this thesis.  

 

What makes the research novel in the context of trauma is that this is the first time that 

geographic information system mapping [1,2] has been used to plot the varied prevalence of 

injury across the province. It is also the first time that a province-wide audit of the disease 

burden was combined with the facility assessments to understand the reasons for delayed 

transfer to definitive care or the challenges faced by various providers of trauma care.  

 

Aspects of this research have led to invitations to contribute to the literature on the subject. 

This includes 2 peer-review journal editorials highlighting the challenges faced by African 

health care workers regarding injury, in both children and adults, and a number of review 

articles on: Ethics of Trauma, Missed injuries, [3] and Trauma Systems [4].  

 

I believe it provides novel data and insight on the burden of trauma at the pre hospital and 

hospital level, the state of our provincial hospitals equipment and manpower to deal with 

trauma and the capacity of a level one centre to deliver effective trauma care for the most 

seriously injured. This local data provides the foundation to start designing a proper trauma 

system, the key elements to which my data contributes, having been outlined above. It 

provides the impetus for future studies to address other aspects of a developing a more 

holistic trauma system and the need to firmly place a prospective trauma registry on the 

health care agenda. 

 

The trauma system proposed here is useful only if implemented and subjected to verification 

testing. In future it would be helpful for the Provincial Department of Health of KwaZulu-
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Natal to agree to pilot the more formalised Afrocentric Trauma System in the province and 

undertake audits of the effectiveness and potential cost-saving aspect of this system. 

 

Other potential places where the system may be of value are smaller countries in the SADC 

region, such as Botswana, where there are only one or two major hospitals, and many smaller 

regional or district facilities, where such a system could be built up from the beginning 

(personal communication, Dr Michael Walsh, University of Botswana). The relatively small 

total population of that country makes the potential of doing the pilot project there appealing. 

 

To achieve either of these goals will entail the approval of this PhD submission, thus giving 

credibility to the presentation to these government bodies, also increasing the chances of 

acceptance by such bodies. 

 

The other future research potential is to expand the newly established Trauma Data Bank at 

the Dept. of Health, Epidemiology Unit into a more expansive Trauma Registry, which could 

be exported to South Africa as a whole. 

 

The results of the research have also led to plenary speaker invitations to 8 local and 4 

international conferences addressing Trauma Systems in the developing world. One of these 

conferences led to a significant input into the South African standards for the CSIR-IUSS 

“built-environment” draft regulations for hospital design.[5]
 

 

Finally, in an international context I am very proud that the World Health Organisation has 

recognised my efforts in this field by asking me to be the South African contributor to a 

recent international survey on Emergency Medical Services. [6] 
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Chapter 11: Summary and Recommendations 

 

KwaZulu-Natal has an extensive trauma burden (at least 160000 cases per year of moderate 

and severe trauma) spread across this vast province with a large population, many of whom 

dwell in very rural areas. Currently the majority of prehospital services are uncoordinated and 

lead to over-servicing of minor pathology by ambulance services leading to lack of resources 

for the prehospital care of major trauma, or leading to mainly private sector providing care to 

indigent patients after major injury, particularly in urban areas. Rural areas are particularly 

underserved, both in terms of the numbers of ambulances and the level of qualification of 

available personnel. 

 

The hospital services are already providing care to the injured, yet the delays to definitive 

care due to the “primary care” oriented referral pathway need to be urgently addressed. The 

result of the pathway is that many hospitals are ill-equipped and have poor processes in place 

for initial and on-going care of the major injury victim, especially while awaiting transfers, 

which further delays the access to definitive care. The majority of hospitals have lack of 

access to imaging and surgical care either due to lack of expertise or lack of financial 

capacity. A major province-wide equipment and human resource upgrade is required to 

effectively implement a trauma system that will benefit all the people of the province. 

 

The way forward needs to mapped out both fiscally and strategically. Key elements of any 

implementation strategy would be to mandate all provincial hospitals to be inspected by the 

Trauma Society verification committee to identify the weaknesses at each hospital and then 

to actively pursue a revitalisation process. It would be useful to also designate about 5 major 

regional trauma care facilities and staff these as required for a Major Trauma Centre (TSSA 

Level 1). These five centres would then become the hubs for the receiving of any major and 

moderate trauma, thus building up expertise and reducing missed injury. By undertaking 

regionalisation the burden on the current one major trauma centre would be reduced and it 

would be enables to focus on the major urban area it was originally intended to service. 

 

In addition it would be preferable to have some degree of coordination and common care 

pathways for trauma across the five regional units and thus a provincial trauma lead clinician 

would add value to this process through leadership and guidance. 
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This submission provides information on the first phase of developing a good trauma system, 

the infrastructure and logistics of providing physical care. Other aspects of the holistic 

approach encompassing all aspects of care of the injured which are not addressed in this 

submission are equally important. They are rehabilitation and re-integration into gainful 

employment in society and preventative strategies to reduce the incidence of injury both by 

statutory and non-governmental organisations.  

 

It illustrates there is a need to progress from centers of excellence to a comprehensive system 

that provides the right level of care to the appropriate patient within a reasonable timeframe, 

across the region, and allows for early and efficient transfer systems and patient flow to both 

upper and lower levels of care. 
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Addendum 1: Other publications and invited presentations 

resulting from the PhD research 
1. Articles in peer-reviewed journals examining aspects pertinent to the research, but not 

directly related to the main thesis 
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Invited Editorials in Peer-reviewed Journals: AfJEM and JETS 
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2) Overview of Trauma Systems: Arab Health Vol 3; 2011: 26 – 28 
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3) Presentations at National and International Meetings concerning Trauma Systems: 

 National Dept of Health Emergency Department Design Workshop, Grey’s Hospital, 

KZN: 28 Aug 2009. Speaker – Trauma Systems and Emergency Department Design 

 ASSA-SAGES/E-HPBA Congress, Cape Town, 12-17 April 2011. Plenary Speaker: 

Trauma Systems for SA 

 ECSSA Conference, Johannesburg, 22 Sept 2011. Invited Plenary Speaker: Trauma 

Systems – where does EMS fit in? 

 Norway: Nordic Trauma 2011, Holmenkollen, Oslo, 24-25 October 2011. Invited 

Plenary Speaker: Trauma Systems in Low-income Countries – what is different? 

 National DoH Manco, 2 April 2012. Presentation: The need for a national trauma 

registry. 

 Singapore. Singapore Trauma 2012, Tan Tock Seng Hospital, Singapore, 17-21 April 

2012. Plenary International Guest: Challenges of trauma systems in the developing 

world. 

 Umhlanga Hospital (Pfizer) emergency update, Durban, 3 May 2012. Speaker: 

Trauma Systems and Damage Control in context. 

 CSIR/Dept of Health-Built Environment Workshop 9-11 May 2012, Johannesburg. 

Clinical Advisor: A&E, ICU standards meeting. Invited Speaker: The state of the art: 

Trauma, Medical Emergency and ICU – systems bind it together. 

 RTMC 2
nd

 Southern African Road Safety Conference 2012. Boksburg, 23-24 October 

2012. Invited sessional chair and speaker: Trauma systems: why so important for 

post-crash response. 

 KZN DoH-HOC Presentation: The Trauma Burden in KZN: cost implications and 

future planning. 6/3/2013, Natalia, Pietermaritzburg 

 

4) Contributions to International Review publication using available research data: 

South African contributor to: Nielsen K, Mock C, Joshipura M, Rubiano A, Zekariah A, 

Rivara F. Assessment of the status of Prehospital Care in 13 low- and middle-income 

countries. Prehospital Emergency Care, July/Sept 2012,  

DOI: 10.3109/10903127.2012.664245 
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Addendum 3: Copies of Questionnaire and data proforma documents 

Copy of EMS Questionnaire 

TRAUMA RESEARCH QUESTIONARE 

IALCH – TRAUMA SYSTEM READINESS 

 SECTION EMRS: 

 

Dr T C Hardcastle from the Trauma Service at IALCH, as the centre of excellence for trauma 

care in the province of KZN, is undertaking a research project that incorporates all aspects of 

the trauma care process, with the intention to determine the outreach needs and protocol 

deficiencies that delay care of trauma victims. This project is part of his research toward a 

PhD degree. The project is approved by UKZN-BREC (BE011/010) and the Provincial 

Research office at Natalia. 

 

Participation is voluntary and all responses will be anonymous. However, the more 

participants, the better the system we can propose. By completion of the questionnaire I 

certify that I understand the nature of the study and participate in this study voluntarily. I 

understand that I am under no obligation to complete this questionnaire. 

 

To be completed at each EMRS base by the Zonal officers, base managers and by all 

district managers. 

 

Please complete the following survey as we attempt to prepare the province for overall 

improved Trauma Care 

We are seeking to understand the reasons for delays in the continuity of trauma care and 

seeking to find practical solutions to improve care by limiting time to definitive treatment. 

This is known as “translational research” 

 List the location of your EMRS base 

 

 How many of the staff members have completed a certified disaster course (in-house 

or DOH-MIMMS) 

 

 Did you know about the FREE training available in preparation for FIFA2010? 

Yes No 

 What are the referral patterns for trauma? 

o Who goes to the local receiving hospital directly? 
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o Who will your service / base staff bypass to regional level without stopping at 

a local hospital? 

 

o Who makes the bypass decision and what is the level of training that 

determines the ability to make that decision? 

Decision maker: Level of training: 

o What determines the regional hospital destination? 

 

o Is there a system in place to bypass the smaller regional hospital to allow a 

severely injured patient to go directly to an ICU-capable centre? If you answer 

YES describe the system. 

System:  

YES NO 

Describe: 

 

o If the bypass system discussed above exists – what degree of knowledge about 

the system exists at grassroots provider level? 
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 How would you as an EMRS provider like to see the system change to enable better 

trauma care to be provided to your clients? Please share your thoughts without 

concern for bias. All responses will be reviewed. 

 

 

Thank you for helping us to improve the quality and expediency of care to the people of this 

beautiful province. 

T Hardcastle: Principal Trauma Surgeon & Research Leader 

IALCH Trauma Unit 

 

(Assisted by Ms Melissa Finlayson on behalf of the management of EMRS) 
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EMRS Burden of Disease – Prospective Data 

 

Each base or control room in each area to provide a summary of cases dispatched per 

category: See raw data set in the World J Surg article (Chapter 6) 

 

Area 1 

Total – All calls Trauma – total   MVC Assault Fall 

     

     

     

     

     

     

     

     

Area 2 

Total – All calls Trauma – total  MVC Assault Fall 

     

     

     

     

     

     

     

     

Area 3 

Total – All calls Trauma – total  MVC Assault Fall 
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Hospital Disease Burden Data Proforma – Example – Regional Hospital 

TRAUMA RESEARCH QUESTIONNAIRE 

IALCH – TRAUMA SYSTEM READINESS 

 

Dr T C Hardcastle from the Trauma Service at IALCH, as the centre of excellence for trauma 

care in the province of KZN, is undertaking a research project that incorporates all aspects of 

the trauma care process, with the intention to determine the outreach needs and protocol 

deficiencies that delay care of trauma victims. This project is part of his research toward a 

PhD degree. 

 

Participation is voluntary and all responses will be anonymous. However, the more 

participants, the better the system we can propose. By completion of the questionnaire I 

certify that I understand the nature of the study and participate in this study  voluntarily. I 

understand that I am under no obligation to complete this questionnaire. 

 

REGIONAL REFERRAL / SATELITE TEACHING HOSPITAL QUESTIONARE: 

This questionnaire should be completed by the hospital manager and the HOD/CMO of 

the Surgical Service. The HOD/CMO of Casualty Unit should separately complete a 

copy of this questionnaire. (i.e. at least three per hospital) 

 

For the purpose of this study TRAUMA is defined as the treatment of the injured 

patient, not including psychological counseling or medical emergency 

 

Basic Data 

 Name of Hospital 

 

 

 Total Medical staff (MB, ChB or equivalent / higher) 

 

 Total Registered Nurses working in Casualty 

 

 Total other Nurses in Casualty 

 

 Number of Doctors working in casualty or trauma unit? 

 

 Number of the medical staff with accredited additional trauma training (ATLS or 

similar) who work in the casualty 

Number Number with ATLS or similar 

  

 Number of locum staff working in the Casualty area and percentage of these staff 

who are ATLS certified 

Number Number with ATLS or similar 

  

 Referral Major Hospital if applicable: 

 

 What challenges do you face in arranging and initiating a transfer? 
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Time to 

arrange 

transfer 

<1 

Hr 

1-2 

Hr 

2-4 

Hr 

>4 

Hr 
 

How often does this impact on patient 

outcome in your experience? 

alwa

ys 

ofte

n 

usuall

y 

seldo

m 

neve

r 
 

Ability to 

get hold 

of a 

referral 

doctor 

and 

willingne

ss to take 

your 

patient 

easy difficult 
 

How often does this impact on patient 

outcome in your experience? 

alwa

ys 

ofte

n 

usuall

y 

seldo

m 

neve

r 
 

Wait for 

EMRS 

availabili

ty at 

correct 

level of 

care 

<1 

Hr 

1-2 

Hr 

2-4 

Hr 

>4 

Hr 
 

How often does this impact on patient 

outcome in your experience? 

alwa

ys 

ofte

n 

usuall

y 

seldo

m 

neve

r 
 

Shortage 

of 

equipme

nt and 

sundries 

in local 

facility 

and 

transfer 

team 

How often does this occur in your 

unit? 

alwa

ys 

ofte

n 

usuall

y 

seldo

m 

neve

r 
 

How often does this impact on patient 

outcome in your experience? 

alwa

ys 

ofte

n 

usuall

y 

seldo

m 

neve

r 
 

 

 Surgical Service. 

 

Surgeon (Number) 

 
 

Yes No 
 

Fellowship Trained Yes No 
 

Registrars / MO’s Yes No Number: 

 
 

 Number of surgeons who have undertaken additional trauma training: 

o E.g. 2 surgeons both ATLS trained = 100% 

Number Course Percentage of Total 

 ATLS  

 DSTC or DSTS  

 CRISP or REST  

 MIMMS or HMIMMS  

 

Hospital Equipment in Casualty: 

 

 How many resuscitation trolleys with complete airway equipment? 

1  
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2  

3  

4 or more  

 

 Is chest drain equipment readily available? 

Yes No 

 

 How many ventilators (mobile or transport)? 

1  

2  

3  

4 or more  

 

 How often is the equipment checked? 

Weekly  

2X per week  

Daily  

After every resuscitation Yes No 
 

 How much Ringers Lactate or similar fluids are available? 

Ringers Lactate:  

Other resuscitation fluids: 

 How much blood is kept in storage on-site? 

 

 How much FDP? 

 

 What basic blood and other investigations are available at your hospital? 

Blood Gas  

U&E  

FBC  

Clotting Screen  

Pregnancy Test  

Urine Dipstix  

Fingerprick Hb only  

 

 What imaging studies are available? 

Chest films Yes No 
 

Neck Films Yes No 
 

Pelvis AP Yes No 
 

Limb X-rays Yes No 
 

Skull films Yes No 
 

Basic contrast study (e.g. Cystogram) Yes No 
 

 Are plain films routinely performed as per ATLS Gold Standard Protocol? 

Yes No 

 What advanced imaging capability exists at your centre: 

CT Scan Yes No 
 

Angiogram (catheter or on-table type) Yes No 
 

C-arm imaging Yes No 
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Ultrasound Yes No 
 

 

 Is there a radiologist experienced in trauma to report the radiology or do you do it 

yourself? 

Radiologist Yes No 
 

Do it myself Yes No 
 

 Is there access to an emergency operation room and anaesthesia equipment to perform 

life-saving surgery (e.g. “Damage control” laparotomy or thoracotomy) or must the 

patient be referred to another hospital for this treatment? 

Anaesthesia equipment and operator Yes No 
 

Theatre with appropriate sets Yes No 
 

 Describe the operative facilities and surgical sets available to your service: 

Laparotomy Yes No 
 

Thoracotomy Yes No 
 

Sternotomy Yes No 
 

Basic or Damage-control orthopaedics Yes No 
 

Vascular Surgery Yes No 
 

Comprehensive orthopaedic sets Yes No 
 

 

 Describe the deficiencies and challenges in your hospital to optimal trauma care 

provision and cite how you suggest this be improved. 

 

Free text box 

 

 Are there any unique facilities or additional capabilities not normally found at a 

regional hospital that you provide for trauma patients? 

Free text box 

 

 Are you and the staff trained in Disaster Medicine for Mass Casualty? 

Disaster Trained Yes No 
 

MIMMS Course Yes No 
 

MIMMS course: Number of staff trained:  
 

 

Thank you for assisting us to assist you in caring for the trauma patient in this beautiful 

province. 

T Hardcastle: Principal Trauma Surgeon & Lead Researcher: The IALCH Trauma Team 
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Addendum 4: The protocol as approved by PGEC in 2010 

Included here is the actual protocol as the other aspects of the proposal are included in 

Chapter 1 and the Addenda. 

Hypothesis And Objectives 

Relevance And Motivation For The Study 

The motivation for the study is to optimize the care of the trauma patient providing a holistic 

comprehensive service to the patient in a timeous fashion. 

 

The relevance of the study is that the subjective perception of a haphazard trauma service 

delivery needs to be accurately quantified in a more objective manner to define its 

inadequacies and design a more efficacious system of trauma care. This in the context of a 

continued high trauma burden. 

 

The hypothesis is, therefore, that the establishment of a comprehensive, coordinated trauma 

system will impact positively on the outcome of the trauma patient by ensuring that the 

correct patient is delivered to the appropriate level of care within an accepted timeframe and 

that this patient will receive quality care and rehabilitation. 

 

Methods: 

The proposal is for a PhD by compilation of related papers, based on the methodology 

outlined below. 

 

The following methods are proposed:  

Study Design (see details under “Phased Analysis”) 

The first part of the study is to be a review of the existing Trauma System literature and will 

be formatted into a peer review article for submission to a professional journal. 

 

Thereafter, the following research projects will be prospectively undertaken: 

 

Study 1:  Current resources: Needs and Capabilities Assessment 

The study will be largely designed around an initial series of questionnaires (Appendix 3)  

sent out to hospitals of all levels willing to participate after permission from the relevant 

provincial and district authority is granted. This will also be undertaken within the EMRS of 

the regions provided permission from the Chief Ambulance Officer of the province is 

obtained. Data already collected for the planning for FIFA2010 Health preparedness may also 

be utilized in this context. This series of needs and capabilities assessments with provide the 

background data for a situation analysis of the current status of trauma care in the province in 

comparison to the international and national existing standards. The intention is to produce a 

comparative study and to identify areas of excellence and deficiencies that must addressed to 

achieve quality service delivery. 

 

Study 2: Burden of disease – Current Data  

A current burden of disease study will be conducted through the EMRS system to determine 

the amount and mechanisms of trauma treated and the end destination of these patients at 

initial transfer from scene. A component of this study will examine the number of inter-

hospital transfers till a trauma patient arrives at a source of definitive care and the waiting 

times to such transfers in the context of the IALCH Trauma Unit. The data will be derived 
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from the call sheets as logged on the EMRS dispatch computer logs and will utilize patient 

name anonymous data. 

 

Study 3: Pilot trauma system 

Based on the initial two analyses the intention is to derive a proposal for changes to the 

current system, as required to enable optimal patient care. This will be formulated in an 

article for submission to a professional journal, promoting a comprehensive trauma system, 

capable of identifying the “at risk” patient and transferring them to the most appropriate level 

of care.  

 

Provided the provincial services are satisfied that the proposal is in line with optimal patient 

care, the proposed system could be piloted. The pilot study would need to cover a rural and 

an urban area and include EMRS and certain designated hospitals within a defined timeframe. 

More definite layout of this study will only be possible if the preceding two studies are 

completed and the concept is accepted by the DOH.  

 

Study 4: Audit if implementation undertaken 

Provided changes are implemented, an audit of the effect on outcome of the changes in 

patient care is planned.  This would use existing Trauma Quality Audit facilities/tools 

previously developed during a Trauma outreach project in conjunction with the existing 

professional organization documents. The studies will all be largely observational and any 

intervention will depend upon implementation by DOH-KZN. The impact on patient care will 

be indirect and no physical patient contact is expected during the research, however 

retrospective analysis of patient data (anonimized) can form part of the burden of disease 

study. Generally, the patient data will relate to numbers of patients with a certain mechanism 

of injury rather than examining individual patient files. 

 

Setting: 

Province of KwaZulu-Natal, Department of Health and the affiliated emergency health 

services (EMRS and acute care hospitals) 

 

Phased analysis: 

1. An analysis of the EMRS service (staff numbers and competency / vehicles and 

serviceability / rescue capability / equipment ideals and actual situation), the location 

of bases and the current transfer and bypass protocols for the KZN service by means 

of data proformas – Phase one should take around two months to complete provided 

the questionnaires are timeously returned 

2. An analysis of the current staffing status, level of current trauma care training of the 

hospital staff of each district, regional or major hospital under the KZN DOH 

jurisdiction in comparison to the existing criteria for the primary care hospitals as 

determined by Trauma Society of South Africa, WHO, COHSASA and the proposed 

National DOH Package of Care. 

A proforma and a questionnaire as derived for the data collection and a comparison to 

accepted standards as denoted above will be undertaken to provide a situational 

analysis of the province as a whole and then region by region – this phase should take 

around 6 – 8 months. This will also include a comparison to the existing Fifa-2010 

Health Preparation guidelines to enable assessment of the standard of care actually 

available during the Soccer World Cup. 

3. Compilation of a “Needs Assessment” based on the results of the first two phases to 

enable a skills and resource development process to be implemented by KZN-DOH to 
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improve patient care by staff that will treat these patients with standard-compliant 

equipment and consumables. – Around 4 months 

4. Describe a quality assurance (QA) model for trauma care in accordance with the 

Province’s QA guidelines 

 

Derived proposal: 

Propose a Trauma System for the KZN-DOH to enable this province to provide quality 

appropriate trauma care to the injured in this province. This system must include all aspects 

of care in a coordinated manner. – Around 4 months 

Providing DOH provincial buy-in the proposal can be implemented in the DOH-KZN. Ideally 

it would be province wide, but a selected pilot project may be more feasible. The researcher 

will aim to enlist the buy-in to the project by early engagement of the provincial health 

management echelon and ongoing interaction with the management. 

 

System audit 

The system may then be monitored as a pilot project to determine the efficiency of the 

proposed system by determining whether trauma morbidity and mortality decrease. This will 

be assessed at the regional level through feedback from the Morbidity and Mortality reports 

submitted to DOH by all hospitals and review of improved standards of care in line with 

proposed patient care guidelines. This final phase may take around 6 months, but will require 

provincial DOH buy-in and implementation for it to be possible. The researcher will aim to 

enlist the buy-in to the project by early engagement of the provincial health management 

echelon and ongoing interaction with the management. 

 

Needs Assessment Qualitative And Quantitative  

Patient/Participant Selection 

Participants will mainly be health care providers from the pre-hospital and hospital sectors. 

Patient data will be numerical rather than individual in nature. 

 

Patient data will be anonymously reviewed via the EMRS data collection system to determine 

injury types, mechanism and initial care destination. Most of the data in the needs assessment 

will be derived from the staff questionnaires. 

 

Informed Consent will be obtained from the health care providers by a non-identifying 

signature mark placed on the questionnaire prior to completion. Only the researcher will have 

access to the raw data questionnaires once returned. No staff names will be required to 

maintain privacy and assure freedom to express opinions openly 

 

Measurements 

The tools discussed in the literature review will be the comparators for the data analysis 

together with any national and provincial benchmarks identified through ongoing research. 

 

Perceived Or Measured Outcomes 

The expected outcome improvements that would be expected for a functional system would 

include: 

 Reduced time to patient assessment at an appropriate facility 

 Reduced time to transfer to an appropriate higher level of care 

 Appropriate level of care in the pre-hospital environment 

 Improved quality of triage at district and regional centres 

 Decreased time to operative intervention 
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 Patients with high Injury Severity Score rapidly bypassed to a suitable major trauma 

unit (regional or central) 

 Reduced number of ICU and ventilator days 

 Reduced hospital stay 

 Increased access to appropriate rehabilitation services 

 Decreased incidence of missed injury and physician error 

 Decreased overall and late trauma mortality 

 

Data Analysis: Simple statistical analysis will be utilized to compare the data to existing 

norms and standards – the statistical assessment has been discussed with Prof DJJ Muckart, 

who has a background in Trauma Outcomes Research (for his M. Med Sci.). 

 

Sample Size: Since the studies are largely qualitative in nature rather than quantitative no 

sample size is proposed. Gross numerical values will be collected to determine trends rather 

than specific comparison groups. Return of questionnaires for an adequate response will 

require a 60% response rate. 

 

Ethical Considerations 

The projects will be approved by the Post-graduate and Biomedical Research Ethics 

Committees prior to the project commencement and will obtain assent from the PHRC in 

Natalia. No patient will be identified in any article or publication and only collated 

anonymous data will be presented. All participants who complete proformas and/or 

questionnaires will be expected to provide informed consent by completion of the 

questionnaire so as to prevent them from being identified by name (See appendices – 

discussed with Prof Wassenaar – Chair of BREC). Only the researcher and the BREC / Post-

grad committee will have access to the raw data, the latter only by written request. The 

researcher’s opinion is that this is low-risk research with maximal potential benefit to future 

patients if the system is achievable and becomes functional. The social value in potential cost 

containment to the Health Service and reductions in hospital stay with resultant higher return 

to gainful employment after recuperation of the injured patient is significant. This last aspect 

also impacts on the dignity of the patient in terms of better patient care. 

 

Limitations of the Study 

These studies will be potentially limited by the willingness of staff to participate in the 

answering of questionnaires, the reliability of the data capturing at the EMRS control centres 

or hospitals and the willingness of the DOH-KZN to trial a pilot system which is eventually 

derived. The further limitation is that the proposed system may offer no advantage to the 

severely injured patient over the current “system” i.e. that the model does not work.  

 

Funding 

No funding is secured, but the project could begin without funding. The only costs would be 

that of printing, postage and packaging of the questionnaires for distribution and the 

compilation of a Microsoft® Excel spreadsheet with coded locked columns to safeguard 

identifiers. The researcher has access to a computer and printer facility. 

 

Time Lines 

Timeline for PhD Research 

2009 – Project proposal and discussion with supervisors 

2009 – Register as PhD Student and submit to PGEC and BREC 

2009 – 2010 Review literature on Emergency Research and write an overview of 



131 

 

Trauma Research in SA as introductory paper (still optional) 

2010 – Complete the Burden of Disease and Questionnaire phase (Needs assessment) 

2010 – Write up the literature overview as Paper 1: Trauma systems – An overview 

2011 – Write up “Needs assessment” phase as Paper 2: Trauma care in KZN 

2011 – Proposal system to DOH to suggest pilot project – Proposal as Paper 3: A 

Trauma System for KZN – Afrocentric development 

2012 – Implement, Assess and Review the Pilot System – Paper 4: Does a trauma 

system make a difference to patient outcome? 

2012 – 2013 Final collation of Papers and compilation of PhD submission for 

examination 

 

Contributors And Authorship 

The Researcher intends to be First Author on a minimum of 4 – 5 linked papers for 

publication in the peer-reviewed literature concerning the process of the development of this 

Trauma System. 

 


