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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



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.



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).



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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e A needs assessment of the burden of disease

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

e A resource analysis in terms of human and capital resources

e 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.

e The specific additional requirements for the management of injured children

e 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

e Obtain legal authority from the governing bodies to implement a system and ensure
inclusiveness of all role players

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

e 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.

e 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).

e There is a need for administrative and legislative support

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

patient
e Process and outcome measures must be monitored

e Reviews should be well structured and multidisciplinary in nature
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e Corrective actions may take numerous forms including setting written guidelines,
ongoing trauma education, supplementing resources and even disciplinary action if
required

e 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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e All hospitals receiving major trauma should have at least 4 resuscitation bays

e Rapid access to primary survey in the prehospital environment and full assessment in
hospital is essential. Analgesia should be rapidly provided

e 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

e Good clinical note and team composition notes should be retained

e 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:

e [ cad 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.

e Support: Ensure there is regional and local support and involvement that includes members
of the local community. This should include Disaster planning

e [ocal administration: Develop local administration and oversight, taking into account the
local context and resources.

e 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

e 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 17

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. VVascular 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]



31

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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ISSUES IN MEDICINE
The 11 P’s of an Afrocentric trauma system for South Africa -
time for action!

Timothy Hardcastle

A trauma system involves the interaction of prehospital care,
emergency centre care and definitive care (including prevention
and rehabilitation services), providing an organised approach to
acutely injured patients within a defined geographical area, from
primary care to advanced care. Trauma is, after infectious disease, the
second leading cause of death and disability in Africa (Table 1), and
must therefore feature on the national health agendas of all African
countries."* The requirements for developing cost-efficient, patient-
centred trauma systems relevant to South Africa are outlined below
{each item commencing with a P, and hence the title).

Table I. Differences between trauma incidence and types per
world region*

Africa/South

Pathology America USA Europe/Asia

Penetrating:

blunt 4060 15485 2:98

Trauma 2nd leading Blunt trauma Vehicle

as health cause of death 4th leading trauma 10th

problem - after infective cause of death; leading

WHO processes penetrating cause of
trauma lower death, while
than 20th penetrating
leading cause of  trauma much
death less common

*Derived from Trunkey. "

Political will

The first step to establish a trauma system is political engagement
Government must realise that trauma is a form of preventable disease,
which can be reduced through legislation. The costs of establishing the
system will be offset by the savings of economically productive life-years
and improved outcomes,*** as has been demonstrated in the Developed
World. The United Kingdom (UK)'s national project anly received impetus
when the government accepted that its trauma care was inadequate.*

In view of the moves towards a national health system in South
Africa, and with trauma a leading cause of death and disability, this
factor should feature prominently on the political agenda®® Equally
needed are prevention services. in areas such as interpersonal
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violence and road traffic collisions, and treatment and rehabilitation
(hospital services and transfer protocols).”

Political will requires more than tacit acceptance, but also funding
and human resources, particularly as it may take up to 10 years before
the effects of a well-designed trauma system are demonstrable.”

Public pressure

In the USA and the UK, the drive to establish trauma systems initially
came from sustained public pressure. The latter isessential for povernment
to improve care and establish systems of care based on best-practice. It is
time for South Africans to bring the government to account, particularly
in view of its commitment to the guidelines of the World Health
Organization’s Decade of Action for Road Safety 2011 - 2020."

Participation from multiple sectors
Establishing a trauma system is not simply a health service task;
it involves many roleplayers who must ‘own’ the project from the
start, including the departments of Health, Finance, Transport,
Police and Local Government! In addition, the early integration
of various NGOs (eg Automobile Association) and professional
bodies (e.g. Trauma Society of South Africa, Association of Surgeons,
Emergency Medicine Society) is essential to maximise service
provider integration into an inclusive system.™

Professional compliance

Professional compliance implies that clinicians and other
professicnals must practise medical care based upon best-practice.
This ensures referral of the right patient to the correct level of
care, within a reasonable timeframe, to optimise outcome without
primarily considering the patient’s ability to pay. Such a goal also
requires practitioners to remain current by continuing professional
development, skill development and awareness of local policies
regarding the system in their place of practice. They should not
attempt to provide treatment beyond their own, or their facility’s,
capability. Such training would include courses such as Advanced
Trauma Life Support, Definitive Surgical Trauma Care, College of
Emergency Medicine Diploma in Primary Emergency Care, and the
part-time MSc or MPhil (Emergency Medicine). Courses for pre-
hospital and nursing personnel will also enhance the care of trauma
patients. Formalisation of advanced training in emergency medicine
and the sub-specialty of trauma surgery should develop adequate
human resources for the current burden of disease. ™"

Provincial restructuring
Current referral patterns in South Africa largely deal with non-acute
pathology and chronic care; trauma patients have different needs that
differ from those of non-surgical emergencies, owing to the need for
surgical care, which may be restricted to higher-level facilities."!
‘While most regional hospitals can manage surgical emergencies,
many district hospitals and community clinics have neither the
clinical skills nor the equipment to undertake complex care of major
trauma. Delays are thus caused through multiple levels of transfer,
leading to higher morbidity and mortality.
Transfer pathways are further hindered by the ‘devil of distance’ to
definitive care. Provincial transfer policies must be flexible and EMS-



driven to enable clinically based decisions to rapidly get the patient
to the optimal level of care. Provincial staffing plans should establish
posts for specialists in emergency medicine and surgery at regional
hospitals and sub-specialist trauma surgeons at tertiary hospitals to
oversee the implementation and maintenance of the system.

Private sector participation

In South Africa and elsewhere in Africa, care provision is a dichotomy.
The highest proportion of health expenditure in South Africa is by the
financially privileged and in the private sector, with a considerable
amount also spent on chronic care of preventable disease in indigent
patients. The private sector has well-resourced facilities but, being
private, it follows that specialist medical staff in independent practice
are not obliged to accept referred patients and to treat trauma except
in life-threatening emergencies. The medical officer in a private
emergency unit often has to try to refer the patient to a public facility
for further care."*"* This problem may be addressed by integrating
the unconditional payment for comprehensive trauma care within a
nationally funded care plan. The private sector also has skilled allied
health and nursing personnel who can add value to the development
of universally accessible and applicable systems.

Professional society accreditation
In the developed world, the assessment and designation of facilities
as trauma care centres within a trauma system is undertaken by
means of defined criteria compiled by professional organisations
(e.g. American College of Surgeons Committee on Trauma) that have
the expertise to assist the government in assessments and provide
unbiased opinions on facilities to meet the criteria

In South Africa, the Trauma Society of South Africa (TSSA) established
such criteria, accepted by the Colleges of Medicine and the Health Professions
Coungil of South Africa.'s It therefore makes sense that the TSSA, as a group
of trauma professionals, assists in this task in South Africa.

Proper data management

Data collection and audits assist in determining public policy and the
quality of care within a care system. Databases that collect identified
data from multiple providers allow comparison of outcomes and
determination of the beneficial effects of a trauma system, such as
the TRACS system in the USA. A long-term study from Canada has
also demonstrated this."!

South Africa has a dearth of data. Government could consider
universal implementation of the Trauma Society Trauma Bank in all
public regional and tertiary hospitals; this would build up an accurate
and comprehensive picture of the burden of disease of more severe
trauma, to extrapolate the findings to public policy.

Purpose-driven governance —
improved outcomes

Quality data can revise practice in line with good governance
principles. Data from before-and-after studies of implementation of
trauma systems show reduced overall costs and nonetheless improved
outcomes.” Additionally, health care funders can justify equipment
and human resource expenses for cost-efficient care.

Post-trauma rehabilitation and
support services

Rehabilitation services are not a priority in South Africa. However,
international experience proves that early rehabilitation services
increase the ability to re-establish economically productive employees
for work. In most parts of South Africa, there are only acute in-hospital
rehabilitation or long-term outpatient clinic-based facilities. Only one
province has a formal ‘residential’ multidisciplinary rehabilitation
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service for longer-term rehabilitation (Western Cape Rehabilitation
Centre (WCRC) in Cape Town). This shortage blocks acute beds
with patients who need post-acute in-facility rehabilitation, since
they cannot be discharged to an outpatient service. The private sector
has such facilities, and public-private partnerships could potentially
provide these to a wider population. This sorely needed aspect of the
system would have to be built up from scratch.

Practise the theory in a financially
sound model

Theorising about the ideal system, and adopting a system that works
in other countries, is easy. However, attempting to replicate developed-
world care in the developing world is foolish and short-sighted. We
need a financially sound model, building on the existing infrastructure,
that will lead to cost-effective care, through refinement of personnel
allecation, patient distribution and resource provision. Currently, no
such system exists, but with co-operation and determination it can be
initiated and established. The necessary steps are:

+ acceptance by national government of the need for trauma
systems

integration of the command and control of pre-hospital, emergency
department, hospital and post-hospital care of the injured

review of existing facilities and services, compared with a defined
standard (e.g. TSSA guidelines'®) to determine optimal transfer
and referral pathways separate from those for chronic care
determination of the true burden of disease, morbidity and
mortality through ongoing robust data collection

development of rehabilitation facilities in all provinces

audit and refinement of the system until improved outcome is
demonstrated.

Conclusion

Trauma systems improve survival and decrease morbidity - but can
only do so after universal acceptance and sustained application. The
incidence and impact of South Africa’s trauma burden can be reduced
through the development and implementation of an Afrocentric
trauma system that provides efficient, timely and cost-effective care.
It is time to move from ‘islands of excellence in a sea of indifference’
to a co-ordinated patient-centred system.
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Introduction

Trauma can be the result when humans interact with each
other or the environment. In South Africa, trauma care
has been associated inextricably with the development of
surgery and nursing, as well as the development of the cur-
rent pre-hospital care system (Brysiewicz and Bruce, 2008).
Throughout both World Wars, as well as during the struggle
for democracy, and particularly in a more fermal manner
from the early 1980s, trauma care has developed in South
Africa, with the country leading the way in many areas
(Clarke et al., 2005).

South Africa actually preceded the USA by some years in
the establishment of a trauma centre. In South Africa, the
first trauma centre, called the Accident Service, was estab-
lished in 1962 at the Johannesburg Hospital by Wilkinson,
after his visit to Birmingham in 1960, and was supported by
the Medical School of the University of Witwatersrand. Fol-

i Corresponding author. Tel.: +27 (0)31 2601281; faxe +27 ()31
1601543
E-mall addresses: hardcastle@ukzn.ac.za (T.C. Hardcastle),
brysiewiczp@ukzn.ac.za (P. Brysiewicz).

lowing this, other units were established at Grootte Schuur
and Tygerberg Hospitals in the Western Cape, at Pelonomi
in the Free State, Baragwanath in Soweto and, eventually,
the newest unit at Inkesi Albert Luthuli Central Hospital, in
Durban, KwaZulu-Natal, opened in 2007 (Cheddie et al.,
2011).

With this brief background, this paper aims to present an
overview of the history of trauma development in South
Africa since the mid-1980s, the current situation and an out-
line of the educational initiatives that have taken place for
the different members of the emergency care team. It also
attempts to previde some insights into future opportunities
in line with the national health care policies of the govern-
ment. This is presented in the context of Africa attempting
to overcome African challenges.

The recent history of trauma care in South
Africa

In 1983, the Trauma Society of Scuth Africa (TSS5A) was
formed with the purpose of setting standards and providing
training in emergency care, with the focus on trauma care.
This organisation brought together all levels of practitioner

1755-599X/5 - see front matter © 2012 Elsevier Ltd. All rights reserved.
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and included pre-hospital staff, nurses, general medical
practitioners and specialists. As time progressed, the TSSA
published a journal {Trauma and Emergency Medicine) and
held regular conferences for the disseminaticn of research
into trauma. The TSSA also became the custodians of the
Advanced Trauma Life Support course (ATLS®) in South Afri-
ca in 1992. The focus of the TSSA changed more recently
with the establishment of trauma systems and the recogni-
tion of Trauma Surgery as a sub-speciality of General Sur-
gery, which was achieved in 2007 (Hardcastle et al., 2006,
2011).

The first formal emergency medicine structures were
developed in the late 19905 and the Emergency Medicine
Society of South Africa (EMS5A) was formed in conjunction
with a group of interested and motivated physicians. In
2001, this society applied for, and received, affiliate mem-
bership with the International Federation for Emergency
Medicine and was subsequently granted full member status
in 2004 (Hardcastle et al., 2006). In 2009, the African Fed-
eration for Emergency Medicine (AFEM) was formed as a
means of strengthening and widening support and coordina-
tion for all involved in the provision of emergency care
throughout Africa (doctors, nurses and pre-hospital staff),
and is dedicated to '‘Supporting Emergency Care Across
Africa’” (Brysiewicz and Wallis, 2010}.

The need to start emergency nursing programmes arose
from the fact that nurses working in tertiary hospitals rea-
lised that patients were not adequately stabilised in periph-
eral hospitals before being transported to tertiary hospitals
for further management. The main aim was, therefore, to
educate nurses working in rural and remote areas and
peripheral hospitals to stabilise the critically ill patient be-
fore transportation, as it was felt that appropriate education
would lead to decreased patient morbidity and mortality
(Brysiewicz et al., 2011). In 2009, the Emergency Nurses’
Society of South Africa (ENSSA) was established under the
auspices of the Emergency Medicine Scciety of South Africa.

Pre-hospital care development in SA has progressed by
leaps and bounds from the first doctor-led training pro-
grammes for paramedics in 1979 to the university-based de-
gree courses currently on offer through the Universities of
Technology. Today, the pre-hospital field has their own pro-
fessional board at medical council level known as the Pro-
fessional Board for Emergency Care of the Health
Professions Council of South Africa. In addition, this past
year has also seen the launch of a separate society for
pre-hospital providers, the Emergency Care Society of South
Africa (ECSSA).

Other professicnal societies active in the field of trauma
care include the Critical Care Society of Southern Africa,
the Burns Society and Childsafe-5A, the child accident pre-
vention group (Hardcastle, 2011). The Association of Sur-
geons and the Colleges of Medicine, through the College
of Surgeons and the College of Emergency Medicine, have
also had a role in developing trauma care in this country
which is aimed specifically at specialist level.

What is the real situation?

All of the preceding history will lead one to the conclusion
that all is rosy in trauma care in South Africa, which is,

unfortunately, far from the truth. System development is
still in its infancy, many government hospitals are still
staffed by junior grade medical officers, there is a shortage
of nurses and specialists and there is still a large disparity
between the private and government sectors (Brysiewicz
and Bruce, 2008; Hardcastle, 2011). The majority of emer-
gency centres are under-resourced in terms of both man-
power and equipment, with a distinct shortage of properly
trained staff and essential medical equipment which are
considered "'standard of care’ in the developed world
(Hardcastle et al., 2011).

The "‘trauma teams’” within the hospitals are not stand-
ardised, with many facilities still using a small team of one
doctor, some nurses and a radiographer, thus having the
need to call in support if a major trauma case is admitted.
The training hospitals, the academic sub-specialist Trauma
Centres (Level 1) and some facilities in the private sector,
on the other hand, do have larger teams led by consultant
trauma surgeons, with registrars from various disciplines
and multi-skilled nurses (Cheddie et al., 2011). This dispar-
ity is likely to be associated with differences in cutcomes
with regard to both morbidity and mortality.

The challenges to the public service hospitals are in-
creased by the fact that there is no fee-for-service and that
trauma patients are mostly ‘‘non-paying’’ cases. Further-
more, the funding for public health care is defined by a fixed
annual budget to each public hospital which has many com-
peting health needs and is disbursed by the local medical
managers. The staffing is also funded by this budget and,
where funds are reduced, posts are often ""frozen’” when
someone resigns or retires, increasing the workload to the
other members of staff. This has led to distinct nursing
shortages and shertages of specialists (especially with the
ongoing '‘brain-drain’” to the developed world).

While the emergency centres have problems with equip-
ment and a huge workload, the treating surgical disciplines
have challenges of their own, such as limited access to
imaging facilities, bed-shortages in the wards and seldom
having dedicated trauma wards. With limited exceptions,
there are no dedicated trauma operation facilities in most
public hespitals and the patients must compete for theatre
space with caesarian sections and non-trauma emergency
surgery, thus often leading to delays in treatment.

Although facilities in the private sector are fee-for-ser-
vice, there is noc formal regulation of standards. Many of
the small ""trauma units” are not really geared to treat ma-
jor trauma, being nothing more than general practitioner
minor casualty services. With the exception of a small hum-
ber of accredited Private Level 1 trauma units, currently
found only in Cape Town & Johannesburg, where dedicated
trauma wards and a trauma ICU have been established, most
private hospitals have no specific trauma wards and patients
are accommedated in the ward of the specialist caring for
them. Another challenge in the private sector is that all
practitioners are in independent practice. Patients will
not only be billed by the hospital for expenses incurred by
the provisicn of the hospital service, but each clinician
treating the patients also bills them, or their medical insur-
ance — thus escalating the cost of private health care. Fur-
thermore, because practitioners are in independent
practice, no specialist is obliged to take on a trauma patient
if they don’t wish to, which often leaves the medical staff in
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emergency centres searching for a specialist to admit and
care for a patient (Hardcastle, 2010). This is especially
important when there is a major polytrauma case, and often
leads to a lack of cocrdination in the care of these patients
(especially in an 1CU}.

Finally, audit and review are challenging due to the lack
of a formal audit system at most public hospitals, despite
the availability of the TraumaBank® registry of the Trauma
Society of South Africa. No national trauma registry exists at
the present time. The TS5A is attempting to gain govern-
ment buy-into the system with the implementation of the
National Health Insurance. Although many of the private
institutions do subscribe to the TraumaBank® database, this
gives a skewed impression of the trauma spectrum, given
that the majority of paying patients come from a better
economical sector than the trauma patients treated in the
public sector and are mainly injured through blunt trauma
mechanisms.

The burden of trauma is significant, with penetrating
trauma still rating among the highest in the world, and
unnatural mortality second only to HIV/infectious disease
as cause of death (Hardcastle, 2011). A recent Burden of
Disease study in KwaZulu-Matal has determined that the
trauma burden is 18% of all emergency admission to public
emergency centres (T. Hardcastle, PhD study, in progress).
With Africa, and in particular South Africa, having the high-
est incidence of HIV disease in the same population groups
at risk for traumatic injury, there is a reluctance among
nurses, doctors and other prefessionals to work in the trau-
ma field. Added to this is the problem of burnout and post-
traumatic stress from poor coping mechanisms and limited
support structures in the government hospitals which is
where the majority of the trauma is managed (Brysiewicz,
2001; Brysiewicz and Bruce, 2008).

Despite the efferts of the Department of Transport to en-
gage the community in the World Health Organisation’s
“"Decade of Action on Traffic Safety”’, road safety remains
a challenge with road deaths, particularly due to alcehol
abuse, involving drivers and pedestrians alike. Other factors
constituting particular preblems include the ubiquitous
“minibus taxis’’, heavy haulage vehicles and poorly main-
tained busses (Brysiewicz, 2001). While the efforts of the
Departments of Transport and Health are laudable, they ap-
pear to be falling on deaf ears; the police continue their
struggle to convict drunk drivers and speed-offenders and
there are many other priorities facing the Health depart-
ment. The TSSA has appointed a Trauma Prevention Coordi-
nater whe now attends the Read Traffic Management
Corporation meetings, helping to influence the way road
safety is promoted and to assist in policy development.

Despite the high incidence of injury and those in need of
acute trauma care in South Africa, while there are numer-
ous "'fee for service’ establishments in the private sector,
unfortunately only one publicly funded formal rehabilitation
centre exists in the country (Hardcastle, 2011; Toubkin,
2010). The inability to return the economically active work-
er to gainful employment after major trauma is truly a trag-
edy in a country with high unemployment, child-headed
households and extreme poverty.

It is also unfortunate that although short-course educa-
tion based on sound evidence-based principles have been
developed many professionals are loath to undertake these

courses, or do so only to enhance their chances of promo-
tion orwith thoughts of emigrating to greener pastures. This
may be partly explained by the cost of these courses and the
lack of central funding for ongoing education (Brysiewicz
and Bruce, 2008; Hardcastle, 2010, 2011).

What educational developments have
occurred?

The inaugural ATLS® course was arranged in Durban in 1992
by Prof. Lynn Baker, and since then trauma training has al-
ways been a focus of medical education, albeit as a pest-ba-
sic course. As South Africa approaches the twentieth
anniversary of ATLS, over 15,000 doctors and almost 3900
auditors (nurses and paramedics) have been trained. Arcund
50 courses are presented annually around the country, with
course completion mandatory for all trainees in the surgical
disciplines (personal communication — ATLS-5A).

The first post-graduate medical qualification in emer-
gency care was developed in 1986 by C. van der Merwe,
M. Morris and J. White, with the establishment of the Diplo-
ma in Primary Emergency Care (initially as part cf the Fac-
ulty of Family Medicine, currently resorting under the
College of Emergency Medicine) as a part-time higher train-
ing in emergency care for non-specialists. This diploma has
proven popular with general practitioners working in pre-
hespital care and as casualty of ficers.

This was followed shortly by the introduction of the Ad-
vanced Cardiac Life Support, Pediatric Advanced Life Sup-
port and the Advanced Paediatric Life Support courses
during the late 1990s. Surgical courses in trauma care
(Definitive Surgical Trauma Care) were introduced in 1999
(Hardcastle et al., 2006) and the MIMNMS/HMIMMS major inci-
dent course commenced in 2008. Other courses aiming to
improve emergency care include the EMSB Burns Manage-
ment Course of the Burns Society and the International
Trauma Life Support (ITLS) course primarily directed at
nurses and paramedics.

Nursing training in South Africa has progressed from
being college-based "‘on the job™" training over 3 years to
a 4year degree/diploma course with further post-basic/
pest graduate education pessible, in particular, in either
emergency nursing (which includes trauma) and intensive
care nursing (Brysiewicz and Bruce, 2008; Subedar, 2009).
Although some diploma and post-graduate trauma/emer-
gency nursing and critical care nursing courses have been
available to nurses, recognition of the qualification toward
higher salary scales and professional promotion, however,
is still sub-optimal (Brysiewicz and Bruce, 2008). The imple-
mentaticn of the se-called “‘cccupation-specific dispensa-
tion’” in the public service has already led to improved
recognition of advanced nursing training, but the same,
however, is not really true across the private sector.

Docters have been able to obtain formal training through
the establishment of the M.Med. (a Coursework Masters le-
vel specialist degree} in both surgery (since the 1990s) and
emergency medicine (from 2004) together with the estab-
lishment of the College of Emergency Medicine fellowship,
the FCEM. At surgical level, the recognition of trauma as a
distinct sub-speciality of General Surgery in 2007 led to
the establishment of the Trauma Certificate, which requires
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a 2 -year training rotation in both trauma surgery and critical
care. Although part-time M.Sc. and M.Phil. (Emergency
Medicine) degree courses have also been established, non-
specialised medical professionals still undertake most of
the trauma care at the coalface (Hardcastle et al., 2006;
Hardcastle, 2011).

In the field of pre-hospital care, there has been a dra-
matic shift away from the well-known short courses (BLS/
ILS and ALS paramedic), initially toward a 3-year National
Diploma and currently towards a B-degree in Emergency
Medical Care & Rescue offered through the Universities of
Technology. With this change, the fear exists that, despite
better trained paramedics, there may develop a numerical
shortfall, as occurred when the celleges of nursing were re-
duced in number some years ago. The short courses have
actually been extended in an attempt to prevent this from
occurring.

Having mentioned all these develepments, it should be
noted that, outside formal degree courses and certificate
courses, most ongoing trauma education is funded by the
professionals themselves, especially when it comes to short
courses and continuing professional development courses,
although some industry funding assists in reducing the over-
all costs to participants.

Recent clinical experiences

In 2010, South Africa was firmly in the world spotlight when
hosting the FIFA Soccer World Cup tournament. This pro-
vided great impetus in developing disaster management sys-
tems and prometing major incident training. Fortunately
the tournament went off without a hitch, and although
the system was never tested, we were, however, at least
prepared (Hardcastle et al., 2010). During the planning
phase of this tournament we were alsc given the opportu-
nity to reassess our hospitals and pre-hospital trauma sys-
tems and attempt to push for upgrading of facilities and
equipment, which was achieved to a greater or lesser de-
gree from province to province. The outcome has improved
pre-hospital ability to manage mass casualty situations.

The disparity between the private sector and the public
sector medical facilities has become more pronounced over
the recent past and this leads to a continued dichotomy of
care, with the funded patients (20% of the population) con-
suming around 75% of the health care expenditure. The pro-
posed Naticnal Health Insurance scheme may assist in
redressing this discrepancy (Toubkin, 2010).

Another ""area of need”’ is the shortage of trained clini-
cal forensic practitioners and the resulting under-use of
drug or alcohol screening, as well as the less than optimal
care of victims of sexual violence, despite the legal require-
ment for such testing in certain circumstances (Abdool and
Brysiewicz, 2009; Brysiewicz, 2001; Brysiewicz and Bruce,
2008; Hardcastle, 2010). There are diploma courses for doc-
tors, mainly directed at post-mortem forensics. The Univer-
sity of KwaZulu-Natal offers a clinical forensics course,
part-time over a 2-year pericd, open to nurses, paramedics
and doctors, which covers both clinical and post-mortem
forensics. It is, however a costly enterprise. Nurses in South
Africa are also currently busy with the development of

forensic nursing and having this speciality of nursing recog-
nised by the nursing licensing body.

The greatest challenge to trauma care in Scuth Africa
and Africa is the development of appropriate trauma sys-
tems. There is a problem in simply trying to apply expen-
sive, litigation-driven Developed World systems to Africa,
where some entire countries have less specialists than
would be reeded to staff one Level 1 trauma centre. As
such, the reed for "'afrocentricity’”” in the planning and
development of such systems with fiscal wisdom and realis-
tic expectation is essential. For the establishment of such a
system the cooperation across many government depart-
ments, NGOs, the community and the medical profession
in all its forms is required, plus a willingness toc change
and progress, keeping the patient at the centre of this plan-
ning process (Hardcastle, 2011; Hardcastle et al., 2011}).

Conclusion

Trauma care is a challenge in South Africa, one that has net
been reduced significantly since the dawn of democracy in
1994. The only hope is that strict enforcement of standards
and continued passion for education, together with a move
to systematic care by all the health professionals involved in
emergency care may lead to reduction in mortality from this
preventable disease. For the future the implementation of
accreditation systems, the more formal establishment of
cost-effective trauma systems with South Africa and
throughout Africa, the establishment of national trauma
registries and the effective funding of emergency care, pos-
sibly through the National Health Insurance scheme will
benefit the public of South Africa and Africa.
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Chapter 4: Trauma centre criteria for South Africa, with a
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Guideline for the assessment of trauma centres for South Africa

Timothy Craig Hardcastle, Elmin Steyn, Kenneth Botfard, Jacques Goosen, Mande Toubkin, Andre Loubser, Denis Allard, Steve Moeng,
David Muckart, Petra Brysiewicz, Lee Wallis, on behalf of the Executive Committee of the Trauma Society of South Africa

Introduction. Trauma is a well-known leading cause of unnatural
death and disability in South Africa. Internationally the trend is
moving toward systematised care.

Aim. To revise the Trauma Centre Criteria of the Trauma Society
of South Africa and align these with the terminology and modern
scope of emergency care practice, using best-care principles as a
prelude to the development of trauma systems in South Africa.

Methodology. Revision of existing documents of the Trauma
Society of South Africa, the Emergency Medicine Society of South
Africa and the Critical Care Society of Southern Africa, where
these are relevant to the care of trauma. The committee attempted
to harmonise these criteria with the goals of the World Health
Organization essential trauma care guidelines for trauma centres
and trauma systems. Wide expert consultation was undertaken to
refine the criteria before final compilation.

Results and recommendations. Four levels of trauma care facility
are outlined, with the criteria focusing on the trauma-specific
requirements of the facilities and their place in the greater trauma
system. Accreditation of hospitals according to the criteria will
allow for appropriate transfer and designation of patient destination
for trauma patients and will improve the quality of care provided.
The criteria address structural, process and human resource
requirements and medical aspects for the accreditation of various
level of trauma centre.

Conclusion. There is a great opportunity to apply best practice
criteria to improve the care of trauma in South Africa and improve
patient outcome.

S Afr Med J 2011;101:189-194.
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1. Introduction

Trauma is a disease process that is intimately related to man’s
interaction with other people and the environment. Trauma is the
leading cause of non-natural death and a major cause of permanent
disability and the economically active population group is most
affected, thus increasing the real costs of injury to society.'

Great advances have been made in the treatment of trauma with
the establishment, firstly in Birmingham in the UK* and later in
the USA, of so-called ‘trauma centres’ — comprehensive centres of
excellence where each specialty and sub-specialty of medical provider
and allied health professional is present to provide initial assessment,
quality resuscitation and definitive care and to speed the recovery
of the patient with appropriate rehabilitation facilities. This has
positively impacted on overall outcome.**

South Africa followed this trend by establishing major trauma
services at Johannesburg,* Groote Schuur, Tygerberg, Pelonomi and
Inkosi Albert Luthuli Central hospitals. In the private sector Milpark
and several other hospitals have established trauma facilities led by
trauma surgeons.

Trauma is a large component of the emergency surgical and
orthopaedic workload at most public hospitals.® Trauma surgery is
now a separate sub-specialist discipline in surgery,’ and emergency
medicine is a specialty in its own right.* This will improve overall care
of trauma victims and others presenting with medical emergencies.

Initially the trauma system consisted only of ‘centres of excellence’
in a sea of indifference. However, it was soon apparent that including
the entire spectrum of caregivers resulted in better outcomes and
led to the surgeon-led trauma systems typical of many developed
countries.” Trauma systems, where the services and facilities outside
the major trauma centres were included to provide optimal care and
referral of the appropriate patient to the appropriate higher level of care
facility, have improved outcomes. These systems include integrating
the pre-hospital fire and medical rescue services (emergency medical
services) into the matrix and developing sufficient inter-facility and
inter-service communications systems to ensure that the right patient
gets to the right level of care within a defined optimal period of
time,** including rehabilitation and allied health providers."”
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The Trauma Society of South Africa (TSSA) is at the forefront of
the setting of standards for the accreditation of private and public
trauma care facilities.

2. Methodology
David Muckart, then President of the TSSA, reviewed the American
College of Surgeons Trauma Centre Criteria and placed them in
the South African context."” This document served as the basis for
trauma centre development in South Africa. It was updated in 2004,
and in 2007 the Colleges of Medicine of South Africa accepted it as
the framework for sub-speciality training in trauma surgery. The
document has also been accepted by the Health Professions Council
of South Africa (HPCSA) for accreditation of institutions for training
of surgeons and surgical sub-specialists."” The present document
has been updated and ratified by the Executive Committee of the
TSSA, including input from the Critical Care Society of Southern
Africa, Emergency Medicine Society of South Africa and Association
of Surgeons of South Africa. The requirements are in line with or
exceed those of the World Health Organization and other national
documents.'***

These criteria will be refined regularly when suitably trained
practitioners in emergency medicine and trauma surgery qualify and
fill the positions in hospitals and emergency centres.

3. Disease profile

The management of trauma requires surgical capacity, whereas
many emergencies can be managed at most hospital levels, provided
suitably trained emergency medicine practitioners are available. A
hospital’s ability to manage trauma must therefore be independently
assessed, so that it can be appropriately designated and correctly
placed in the greater trauma system, while stressing that the trauma
patient is managed by the entire emergency and surgical team.

4. Definitive care facilities

Essential to the development of a trauma care system is the designation
of definitive trauma care facilities. The trauma care system is the network
of facilities that provides a full spectrum of care for all injured patients.
‘Trauma centres should not be confused with emergency centres, where
initial emergency care is provided to all emergencies, including trauma.
Hospitals may have one designation level of emergency centre and
another level of trauma centre designation.

When adequate level | trauma centre resources are available,
additional level II centres may not be necessary. Similarly, when
level I and level II trauma centres can provide care for the volume
of trauma patients in the region, level III trauma centres may not
be necessary; however, accredited emergency centres are needed, as
they treat a variety of emergencies. In less densely populated areas
and rural areas, level 1T and level III trauma centres are essential.
In trauma systems, the designating authority is responsible for
determining the anticipated volume of major trauma patients and
assessing available resources to determine the optimal number and
level of trauma centres in the area. This is one of the challenges facing
South Africa’s health care system.

Additionally, effective trauma systems must have a lead hospital,
which must be the highest level available within the trauma system.
1t should be designated as such with delegated authority to oversee
the entire system through outreach and in-reach. In many areas,
level 1 centres will serve as the lead hospitals. In systems in less
dense populations, level II facilities may assume this role. In smaller
community and rural settings, level 111 centres must serve as the lead
hospitals. The guidelines have been expanded to include level IV
facilities, as many communities have only clinics and primary health
care facilities that must provide basic trauma care.
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5. Goals of the guidelines

These standards are intended to provide initial classification of
hospital care and the staffing, resources and equipment essential to
provide quality care (Table I).

The system is divided into four levels of care, and a particular
centre may be awarded a different level of trauma verification from
their designation in terms of their emergency centre or hospital
status. For example one could have a level 11 trauma centre within
a level I emergency centre if the hospital meets all the criteria for a
major emergency centre but does not meet all the criteria to be a level
1 trauma centre. Alternatively, a hospital that focuses on a particular
organ system (e.g. a urology or heart hospital) might only be able to
meet level IV trauma centre criteria.

6. Trauma centre descriptions:

(Fig. 1, Table I)

6.1 Level I (major trauma referral centre)

The level 1 facility is a regional resource trauma centre, usually a
tertiary care facility central to the trauma care system. Ultimately, all
patients who require the resources of the level I centre should have
access to it. It must be capable of providing leadership and total care
for every aspect of injury, from prevention through rehabilitation,
and have 24-hour availability of all major specialties. In its central
role, the level I centre must have adequate depth of resources.

Level I Major trauma centre

Level II: Urban trauma centre

Level III: Community hospital
Level IV: Primary health care centre

Fig. 1. Trauma centre levels.

Because of the large personnel and facility resources required for
patient care, education and research, most level I trauma centres
are university-based teaching hospitals. However, other hospitals
willing to commit these resources may meet the criteria for level 1
recognition.

Level | trauma centres are also responsible for providing leadership
in education, research and system planning that extends to all
hospitals caring for injured patients in their region. Medical education
programmes should include undergraduate and postgraduate
training in trauma for doctors and nurses, and involvement with
the training of pre-hospital providers. Education may include
continuing medical education, personnel exchanges, outreach and
other approaches appropriate to the local situation. Research and
prevention programmes are essential for a level I trauma centre.

6.2 Level IT (urban trauma centre)

The level I trauma centre is a hospital that is also expected to provide
initial definitive trauma care regardless of the severity of injury, with
24-hour medical cover, including the common specialties.

However, depending on location, patient volume, personnel and
resources, the level II trauma centre may be unable to provide the
same comprehensive care as a level | trauma centre. Patients with
complex injuries, e.g. requiring advanced and extended surgical
critical care, may therefore have to be transferred to a level I centre.
Level 11 trauma centres may be the most prevalent facility in a
community and manage most trauma patients.

The level I trauma centre can be an academic institution or a public
or private community facility located in an urban, suburban or rural
area. Educational outreach, research and prevention programmes are
similar to those required by a level I trauma centre, but, research is not
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Table I. Verification criteria for trauma centre levels

Level
1 il 11 v
A. Hospital organisation
1. Trauma service (trauma care from patient entry) E D D
2. Designated head of trauma (registered trauma surgeon) E D D
3. Trauma multidisciplinary team E D D
4a. Designated head of EM (registered EM specialist) E D
4b. Designated head of EM (registered medical practitioner) E D
5. Hospital departments
a. EM E E D D
b. General surgery E E D D
c. Anaesthesia E E D D
d. Orthopaedic surgery E E D
e. Neurosurgery E D D
B. Clinical capabilities
Clinical discipline availability
1. In-house 24 hours a day (available within 10 minutes)
a. EM E E E D
b. Trauma surgery/trauma critical care E D D
2. On call and available within 20 minutes
a. General surgery E E D
b. Anaesthesiology E E D
3. On call and available within 60 minutes
a. Anaesthesiology n/a n/a E
b. Cardiac surgery E D
c. Cardiology E D
d. General surgery n/a n/a E D
e. Emergency medicine n/a n/a E
f. Family medicine D
f. Hand surgery E D
g. Infectious diseases E D
h. Intensive care E D
i. Internal medicine E E D
j- Microvascular surgery E D
k. Neurosurgery E D D
L. Nuclear medicine
m. Obstetrics/gynaecology E E D
n. Ophthalmic surgery E D D
o. Oral/maxillofacial surgery E D
p. Orthopaedic surgery E E D
q. Paediatric surgery E D
r. Paediatrics E E D
s. Plastic surgery E E D
t. Pulmonary medicine E D
u. Radiology E E D D
v. Thoracic surgery E D
w. Urology E D D
X. Vascular surgery E D
C. Facilities/resources 1 I il v
1. Emergency centre
a. Personnel
1. Designated doctor in charge of the shift E E E D
2. Doctor with special competence in care of critically injured
is a designated member of the trauma team and is physically
present in the emergency department 24 hours a day E E D
3. ATLS"-trained personnel 24 hours a day E E D D
4. ACLS™-trained personnel 24 hours a day E E D D
5. APLS*/PALSTM-trained personnel 24 hours a day E D
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6. Nursing personnel with specific training in trauma care who
provide continual monitoring of the trauma patient from hospital
arrival to disposition in ICU, OR or patient care unit

b. Equipment for resuscitation
Required for patients of all ages. Shall include but not be limited
to:
1. Airway control and ventilation equipment, including
laryngoscopes, endotracheal tubes of all sizes, bag-mask
resuscitator, pocket masks, rescue devices and oxygen
2. Pulse oximetry
3. End-tidal CO2 determination/tube placement detector device
4. Suction devices (portable or wall mounted)
5. Electrocardiograph monitor defibrillator/pacer
6. Standard intravenous fluids and administration devices, including large-bore IV catheters
7. Apparatus to establish central venous catheter and venous pressure monitoring
8. Sterile surgical sets for:
a. Cricothyroidotomy
b. Thoracotomy and tube thoracostomy
¢. Vascular access (cutdown)
d. Chest decompression
9. Drugs necessary for emergency care as per EDL
10. X-ray availability, 24 hours a day
11. Two-way communication with emergency transport system
12. Skeletal traction devices
13. Arterial catheters and monitoring devices
14. Thermal control equipment
a. For patient - patient warming
b. For blood and fluids — high capacity
c. For blood and fluids - fluid warming
2. Operating theatre
a. Personnel
Operating room adequately staffed in-house and immediately available 24 hours a day
b. Equipment
Required for patients of all ages. Shall include but not be limited to:
1. Cardiopulmonary bypass capability
2. Operating microscope
3. Thermal control equipment
a. For patient — patient warming blanket
b. For blood and fluids - high capacity
c. For blood and fluids - fluid warming
4. X-ray capabilities including c-arm image intensifier available 24 hours a day
5. Endoscopes
6. Craniotomy instruments
7. Equipment appropriate for fixation of long bone and pelvic fractures
3. Post-anaesthetic recovery room
(ICU is acceptable)
a. Personnel
1. Registered nurses
b. Equipment
1. Equipment for the continuous monitoring of temperature,
haemodynamics and gas exchange

2. Equipment for the continuous monitoring of intracranial pressure

3. Pulse oximetry
4. End-tidal CO, determination
5. Active patient warming device

4. Intensive care unit for trauma patients with trained staff

a. Personnel
1. Trauma specialist ultimately responsible for trauma care
2. Physician with training in critical care available to ICU 24 hours a day
3. Nursing: 24 hours nursing acuity per patient (ICU)
12 hours nursing acuity per patient (HC)
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b. Equipment
Appropriate monitoring and resuscitation equipment for all ages
shall include but not be limited to:

1. Airway control and ventilation equipment, including
laryngoscopes and endotracheal tubes of all sizes, bag-mask
resuscitator, pocket masks, rescue devices and oxygen

2. Mechanical ventilation equipment

3. Pulse oximetry

4. End-tidal CO, determination

5. Suction devices

6. Monitor defibrillator

7. Invasive pressure monitoring

5. Additional clinical services
a. Physiotherapy
b. Psychotherapy
¢. Occupational therapy
d. Dietetics
e. Acute haemodialysis capability
f. Acute burn care capability
g. Acute spinal cord/head injury management capability
h. Access to comprehensive rehabilitation service
6. Specialist radiology services
a. Computed tomography
b. Interventional radiology
c. Magnetic resonance imaging
d. Sonography
7. Clinical laboratory service
(available 24 hours a day)
a. Full blood count
b. Urea and electrolytes
c. Blood glucose
d. Urinalysis
e. Blood typing and cross-matching
f. Coagulation studies
g. Thrombo-elastography
h. Comprehensive blood bank or access to banked blood with adequate storage facilities
i. Blood gas, lactate and pH determinations
j. Microbiology
k. Drug and alcohol screening

D. Quality assurance/quality improvement

1. Documented evidence of ongoing quality improvement programme

2. Qutcomes-based trauma registry

3. Morbidity and mortality review

4. Trauma CPD (multidisciplinary) - at least monthly

5. Pre-hospital care feedback (documented)

6. Published on-call schedule must be maintained for all specialties deemed essential
7. Times and reasons for trauma divert must be documented and reviewed

E. Outreach programme
Telephone and/or on-site consultations with physicians and nurses
of the community and outlying areas

E. Preventive/public education
1. Epidemiology research
a. Collaborate with other organisations in injury prevention education

G. Trauma research programme
(own or in collaboration with an academic department)
1. All research must have ethics approval
2. Regular meeting of multidisciplinary research groups
3. Evidence of multidisciplinary research productivity
a. Presentation at local/regional/national meetings
b. Publications in peer-reviewed journals
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GUIDELINES

H. Trauma service support personnel
‘Trauma programme manager (co-ordinator) — direct reporting to
hospital manager/clinical executive/medical manager and trauma director
I. Organ procurement activity
Required referral of potential donors (documented evidence)
J. Helipad access
(all applications for verification received after 1 January 2011)
K. Other
1. Annual declaration by the head of trauma that standards
have been maintained, in order to maintain verification status
2. Re-verification inspection required every 3 years
3. Access to clinical forensic support services
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E D

E E E
E D D
E E D
E E E
B B E

E = essential for verification at that level (all essential must be met for grading); D = desirable, but not essential for verification at that level; blank = not applicable to that level of care; n/a = not
applicable; ICU = intensive care unit; OR = operating room; EDL = Essential Drugs List; HC = high care: CPD = continuing professional development.

an essential criterion. In areas where there is no level 1 centre, the level
1I centre should be responsible for education and system leadership.

6.3 Level III (community hospital)
The level 11T trauma centre serves communities without immediate
access to alevel I or I institution. Level 111 trauma centres can provide
prompt assessment, resuscitation, basic emergency operations and
stabilisation, and arrange for possible transfer to a facility that
provides definitive trauma care. They must have prompt availability
of general surgeons or general practitioners with surgical expertise,
and planning for care of injured patients requires established early
transfer systems and standardised treatment protocols. Level 111
trauma centres are generally not appropriate in an urban or suburban
area with adequate level I and or level II resources.

Most rural hospitals, and perhaps some smaller urban hospitals,
will be level 11T facilities.

6.4 Level IV (primary health care facility)

Level IV trauma facilities provide basic trauma life support before
patients are transferred for definitive care. Most will exist in remote
areas where no higher level care is available, may be a clinic rather
than a hospital, and may or may not have a doctor available. However,
because of geographical isolation, the level IV trauma facility is the
primary care provider. If willing to make the commitment to provide
optimal care, given its resources, the level IV trauma facility should
be integral to the inclusive trauma care system.

A level IV trauma facility must have a good working relationship
with the nearest level 1, II or I1I trauma centre to develop a rural
trauma system with realistic standards based on available resources.
Optimal care in rural areas can be provided by skilful use of existing
professional and institutional resources supplemented by treatment
guidelines that result in enhanced education, resource allocation,
and appropriate designation for all levels of providers. The level IV
facility must have a committed health care provider who can provide
leadership and sustain the affiliation with other centres.

7. Implementation

Requests by a hospital or state health system for assessment will result
in the following. The Verification Committee of the Trauma Society
will provide a questionnaire document followed by a visit to verify
the centre at the standard requested. Verification will be for 3 years
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provided all criteria are complied with and annual reports prove that
the standard is being maintained.

The College of Surgeons has accepted the criteria as binding on
training institutions that intend to train in the sub-speciality of trauma
surgery. The HPCSA has accepted the criteria for the recognition of
training in trauma by surgical trainees and sub-specialty trainees."!

8. Conclusion

Trauma care is being refined in South Africa, which has a great
legacy of trauma surgical leadership and innovation. The TSSA,
the professional body of experts in this field, wishes to enable
all public or private hospitals/institutions to know the required
standards and encourages application for accreditation. Applications
for accreditation of a service should be in writing to the President of
the Trauma Society, at assa@worldonline.co.za.
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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.

Obijectives:

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:
e Reduced time to patient assessment at an appropriate facility
e Reduced time to transfer to an appropriate higher level of care
e Appropriate level of care in the pre-hospital environment
e Improved quality of triage at district and regional centres
e Decreased time to operative intervention
e Patients with high Injury Severity Score rapidly bypassed to a suitable major trauma

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

e Reduced hospital stay

e Increased access to appropriate rehabilitation services

e Decreased incidence of missed injury and physician error

e 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
(BEO011/10) 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



55

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

World J Surg
DOI 10.1007/500268-012-1852-1

V% nal

of Stirdery=

The Prehospital Burden of Disease due to Trauma
in KwaZulu-Natal: The Need for Afrocentric Trauma Systems

Timothy Craig Hardcastle - Melissa Finlayson -
Marc van Heerden * Ben Johnson ¢ Candice Samuel ¢
David J. J. Muckart

© Société Intemnationale de Chirurgie 2012

Abstract

Background Traumais one of the leading prehospital disease
profiles in South Africa in general and in KwaZulu-Natal
(KZN) in particular. The present study was designed to review
the prehospital burden of injury in KZN, identify trauma burden
toambulance rafios, analyze system deficiencies, and propose a
prehospital tfrauma system that is Afrocentric in nature.
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Methods Approval from the relevant ethics authorities
was obtained. 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 fo the entire
provincs. 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 systam.

Results The total annual call burden for trauma ranges
hetween 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 infentional violence or
vehicular collisions. Only 025 % of calls involved
aeromedical resources. Some 80 % of patients were
considered to be moderately to seriously injured, vet only
41 % of the patienfs were fransported to a suitable level
of care immediately, with many going to inappropriate
lower level care facilifies. Many rural calls are not
attended within the fime norms accepted mnationally.
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 recenfly trained in triage
and major frauma care.

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 mests the needs of the trauma burden is
proposed to enable Afrocentric emergency care planning
for low and middle income regions.

@ Springer
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Introduction

Trauma is the second most frequent cause of mortality in
KwaZulu-Natal province (KZN), the largest and most
populous province of South Africa [1]. Trauma affects the
young and productive population subgroup, and in this
respect is similar to HIV/AIDS, the leading killer in the
province. KwaZulu-Natal lies on the Fast coast of South
Africa and has a population of almost 11 million [2], with
approximately 50 % of the populafion living in the rural
areas outside the two major cifies of eThekwini (Durban)
and uMsinduzi (Pietermaritzburg). Healthcare provision is
divided info eleven health districts (Table 1; Fig. 1—pop-
ulation distribution)

South Africa is one of the few countries in Africa to
have a formalized emergency medical service (EMS)[3-5],
divided into private and public services, the latter being
free-access. There is, af presenf, no formalized single
emergency call center, and each of the services indepen-
dently dispatches vehicles and personnel fo reported inci-
dents (this places South Africa somewhere between World
Health Organisation prehospital frauma system grading
level 2 and level 3) [6]. In KZN the majority of the
emergency service vehicles in the public sector are staffed
by basic or infermediate life support paramedics, whereas
advanced life support (ALS) paramedics work from rapid
response vehicles, mostly sifuated in the larper towns and
the urban areas, many of these being aligned to private
services. The majorify of the population (87.5 %) is unin-
sured and relies on public ambulance services. Much has
been published in the past about the fatal disease burden of
frauma in South Africa[7-9]; however, litfle is known
about either the prehospifal or hospital overall burden of
trauma in the country.

The purpose of the present study was to determine the
trauma prehospital burden to this province suffering from
resource constraints and the “devil of distance” for many

Table 1 Population by district: KwaZolu-Natal (2010)

DC21: Ugu District Muntcipality 726,052
DC22: UMpungundliova District Municipality 960,819
D(23: Uthukela District Municipality 680,333
DC24: Umzinyathi District Municipality 472,682
DC25: Amajuba District Municipality 484,673
DC26: Zululand District Municipality 833,037
DC27: Umkhanyakude District Muntcipality 393,718
DC28: Uthungulu District Municipality 917,451
DC28: iLembe District Municipality 380,307
DC43: Sisonke District Municipality 308,999
Drurban: eThekwing Municipality 3,199,944

Total 9,761,016

@ Springer

rural patients living in a province with undulating terrain.
From available data, the ratio of trauma to ambulance
availability was reviewed. System deficiencies were iden-
tified and a proposal for a prehospital trauma system was
developed.

Methods

The study received UKZN-BREC (BE011/010) and Pro-
vincial Research Office approval, and permission for the
use of de-identified call data was granted by the Netfcare
Ethical Committee and the Medical Director of ER24. The
strategy employed a convenience data set of all EMS dis-
patches for a “frauma call” during the months of March
and September 2010. These months were chosen to avoid
“holiday bias” in December and the effect of the
FIFA2010 Soccer World Cup, played in June—July of 2010.

Using extrapolation, these data were converted to a
predicted annual incidence, using two methods fo enable
range prediction, classified by injury severity (where
available) and then mapped per health district within the
KZN province to reflect calls per 1,000 population. Finally,
the data were placed into “facility” confext by assessing
trauma burden per staff and vehicle status per district and
by access fo major hospital (delivery destination). To
illustrate the relative severity of the trauma burden, certain
of the variables were geographic information system (GIS)
mapped with standard mapping software [10]. From the
available EMS structural dafa, a system was proposed for
providing more efficient prehospital frauma care from an
Afrocentric perspective.

The trauma causes were divided info three groups,
namely vehicular related, inferpersonal violence (with
penetrating frauma as a separate subgroup where avail-
able), and other trauma (this includes domestic, industrial,
other penetrating or blunt injury). Burn injuries were not
included initially; however, these were reported for a
number of the repions and the data were extrapolated to
establish a regional burn incidence. The various causes of
trauma were also evaluated per region to determine the
spectrum of injury by region, and to defermine whether
rural regional variation differs from urban areas.

Results

For the 2 months under review, the fofal trauma-related
call volume for the three EMS services was 16,903 calls
from the data provided, which was incomplete for two
districts. This would equate fo an annual minimum frauma
call volume for the KZN province between 94,840 and
101,420 calls, using a predictive system of either monthly
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Fig. 1 Map showing the health

in KwaZulu-Natal (KZN)
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averages totalled for one year or the total of the two months
multiplied by six, respectively. Using the two systems
resulted in a 6.5 % variance between the two possible
systems to calculate the annual trauma volume. Put into
population context, this equates to 11.6 frauma events
requiring emergency ambulance activation per 1,000 pop-
ulation in the province per annum, with certain of these
events presenting multiple patients. The distribution of
these ambulance calls across the province is GIS-mapped

in Fig. 2. In terms of ambulances per district, the distri-
bution is mapped in Figs. 3 and 4.

During the study period, there were 2,042 operational
EMS staff across the province; however, most were only
basic life support (BLS) qualified, with only around 70
ALS providers for the entire patient cohort. Assuming all
worked an equal number of shifts and saw a similar
spectrum of disease, then each EMS provider would be
exposed to between 46 and 50 trauma calls per operational

@ Springer
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Fig. 2 Map outlining the
distribution of trauma
ambulance calls per 1,000
population per health district,
KZN (Color figure online)
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staff member. There are, however, only between six and
ten ambulances per 100,000 population (including private
services) operating on a daily basis, thus increasing the risk
of delays and increased morbidity. Of these ambulances,
66 % of the public EMS vehicles have over 150,000 km
completed service mileage. They are based at 70 public and
12 private EMS bases, with 80 % of the bases having fewer
than six ambulances each. There are two rotor wing aero-
medical aircraft, one private rotor wing aeromedical
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aircraft, and one fixed wing aeromedical aircraft, which
combined to undertake fewer than 300 flights for trauma
during 2010.

Regarding relative trauma volume by cause, overall
violence-related trauma occupies 39.7 % of the workload
(Fig. 5), while vehicular collisions are second, with 31.9 %
of the frauma burden (Fig. 6). Other frauma, which
includes burns, was the third cause overall at 284 %
(Fig. 7). The predicted number of burn cases for the
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Fig. 3 Map showing the
relattve distribution of available
ambulances per health district,
KZN (Color figure online)
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province is 7,099 per annum. The high rates of assault and
gunshot injury relative to the overall frauma burden is of
particular significance, along with the vehicle-related
franma, as these are potentially preventable injuries. Thisis
especially concerning in light of the United Nations WHO
Decade of Action 2011-2020 [11]. This was true for nine
districts; however, two districts showed a different trauma
spectrum, with the Amajuba and uThukela districts (both
rural) having “other trauma” as the leading cause of injury,

while the two private services had a much higher vehicular
collision rate and much lower interpersonal violence rates
(Table 2). This is expected because most of the private
services are based in urban areas with higher ALS staff
availability. The privafe services responded to 3.5 % of the
overall number of calls reviewed, mostly in the eThekwini,
uMgungundlovu and Ilembe districts.

Three districts had large numbers of “exempt™ calls,
those where the EMS response was made and the call was

@ Springer
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Fig. 4 GIS plot showing the
trauma calls per ambulance per
health district, KZN {Color
figure online)
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either a hoax or the patient had left the scene prior to EMS
arrival. All three of those districts were largely rural in
nature, and control center records show that less than 35 %
of all calls in these rural regions were attended to in under
40 min (the national norm for rural responses) [12].
Overall, 6,609 unnecessary responses were recorded, where
no patient was found or transported.

Regarding the severity of injury, the EMS use a four-
part triage system with red implying life-threatening injury,

@ Springer

yellow a stable stretcher case, and green walking wounded.
Code blue indicates that the patient was dead on arrival.
Injury classification had been recorded by the control
centers for 13,133 cases (77.7 % of all calls received). The
spread of injury severity across the province was as fol-
lows: 80.3 % of cases were coded “yellow”; 15.6 % were
cases of severe trauma and were coded “red,” whereas
only 3.7 % of the cases were coded “green” and a minority
of 0.4 % were dead on arrival. This implies that 80 % of
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Fig. 5§ GIS plot showing the
relative distribution of violence-
related trauma calls to the
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the patients should be treatable in appropriately equipped
and staffed regional hospitals and that the majority of
trauma victims should bypass small clinics and district
hospitals. Only 15 % of cases will require care in a fully
equipped level 1 frauma center, and there is only one such
center in the province.

When examining definitive care destination, however, it
was noted that almost 57 % of trauma cases were trans-
ferred fo district hospitals, which have limited imaging and

surgical facilities, whereas 40 % were taken {o regional
hospifals and 1 % fo tertiary or quaternary hospitals,
whereas only 042 % were taken fo the private hospital
sector facilifies. A further 1.6 % of cases were inappro-
priately faken to community (nurse-run) clinics. Around
2.7 % of transfers required transfer out of the district, thus
further reducing the limited numbers of ambulances
available for emergency cases in these districts (Fig. 6). All
code blue pafients were fransporfed fo state forensic
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mortuaries, as SA law require a medico-legal post-mortem
in these cases [13].

As part of the process of gauging the need for a trauma
system in the prehospital phase of care, qualitative ques-
tionnaires were sent to 29 semior ambulance personnel
(“Zomnal Officers”™) across the province, and the following
recurring themes were noted: 83 % of respondents had
knowledge of the free friage and mass casualty system
training in the province and they indicated that over 460

@ Springer

staff had been trained. Despite this, 55 % felt there was no
sstablished system to bypass district hospitals effectively
when injury severity clinically justifies such bypass. When
appropriate, it was often left to the individual advance life
support practitioner, incident commander, or hospital
medical officer to recommend such bypass maneuvers. In
fact, 18 of the officers responded that all patients are ini-
tially taken to the closest hospital or clinic, even when this
is not the best facility for the patient, as this is what the
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Fig. 7 GIS plot showing the
distribution of “other trauma™
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cutrent referral pathway dictated. A further five officers
suggested the district hospital is appropriate only for minor
and moderate injuries, and that major cases (code red)
should be offered bypass to larger regional hospitals. Three
officers said they never offer bypass as an option for their
patients.

When asked which patients they would bypass, the
responses were varied and included the following: 17 sug-
gested only major cases, while one each stated cases of

prolonged transfer distance and mass casualty situations,
respectively. Four officers suggested bypass for those
needing computed tomography (CT), surgery, or orthopedic
intervenfion, as these specialties are available only at
regional facilities. Only two respondents suggested that only
helicopter cases qualified for service upgrade and bypass.
Finally, the officers were asked fo comment on what
they felt was necessary to improve the system once
implemented. Seventeen suggested upgrading receiving
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Table 2 Variance of call type per service and district

District % Calls motor % Calls % Calls
vehicle intentional injury/ other
accident viclence traurna

Ugu 21 12 52 26

UMgungundlovu 18 55 27

22

Uthukela 23 26 32 42

Umzinyathi 24 19 39 42

Amajuba 25 25 34 41

Zululand 26 22 58 19

Umkhanyakude 23 13 34

27

Uthungulu 28 21 a6 33

iLembe 29 28 44 28

Sisonke 43 13 56 31

eThekwini Unicity 38 33 9

ER24 71 3 23

Netcare911 64 13 23

hospitals at the district level. In particular they mentioned
provision of adequate staff, training for the medical and
nursing staff in trauma care, improvement of equipment
(especially for ventilation), provision of imaging at all
hospitals (CT scanner) to reduce transfers, and allowing
EMS staff to directly discuss patients with regional center
staff if the triage category suggested the need for a higher
level of care. They also menfioned predesignation of
trauma centers and increased access to azromedical evac-
uation as priorities for improving outcoms.

Discussion

South Africa is considered by many to be a mixed devel-
oped and developing country (Fig. 8 from World Bank
data), with parts of the counfry comparable fo well-
resourced infernational cities and other parts comparable fo
very poorly resourced low to middle income countries. [14]
The EMS in South Africa is far more developed and
established than in most other parts of Africa, where reli-
ance on passers-by and informally trained first-aiders is the
norm and ambulances are few and far between [15, 16].
Trauma, as a relative disease-burden, has been examined
both regionally [17] and nationally from various aspects,
although the prehospital burden has largely been ignored,
with the last large series reported in 1996 [18, 19). Mostly
these studies have focussed on mortality and not the live-
patient cohort. Relative to other countries, South Africa has
advanced training and fairly modern facilities for prehos-
pital emergency care; however, much of this is located in
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Fig. 8 Woild map demonstrating the economic levels of African
countries (Color figure online)

the urban regions where the effectiveness of ALS has been
questioned [20, 21]. Trauma also consumes much more of
the health care budget and constitutes relatively more of
the emerpgency workload relative to other developed
counfries [22]. The additional challenge to the EMS in
South Africa is the high level of brain drain among the
highest levels of emergency care providers [23, 24].

Despite these advantages and challenges, previous
reviews have demonstrated that there is a semi-formal
system of care in South Africa, which is split info a private
sector and a public sector [12, 25, 26]. There is professional
cooperation, with the private sector aiming to capture the
insured section of the health care sector comprising <20 %
of the population, with some mistrust between the two
sectors evident [27]. This is coupled with a referral path-
way largely based on a system relevant fo primary medical
healthcare conditions, such as maternal-child health,
infectious or chronic disease. In addition, the system is
burdened by mumerous mass-casualty events [4, 28-32].
This leads to the inappropriate delivery of severely injured
patients to inadequately equipped facilities, which were not
designed for trauma care, necessitating subsequent transfer,
often with delayed dispatch of ALS prehospital services,
which are engaged in treating minor and moderafe injury
cases [28, 32]. These services are often already over-
whelmed, as noted by the fact that only between 30 and
40 % of all emergency patients arrive at hospital in an
ambulance [33]. Violence and mofor vehicle incidents
make up the lion’s share of the work, in a similar spectrum
to that recorded previously, with no apparent reduction
over time [34-36]. In keeping with this study, the previous
Durban study showed that only about 15-20 % of cases
comprise major frauma [28].
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Previous local studies have shown that care at a major
trauma center leads to less morbidity, mortality, and missed
injury, especially for the more severely injured [37, 38].
Studies from other parts of Africa have demonstrated
reduced morbidity and mortality through community
participation and basic prehospifal system development
[39-41]. Similar studies from other parts of Africa have
shown that the lack of EMS services lead fo higher com-
plication rates, longer prehospital times, and mulfiple
transfers [41-44]. It is interesting fo note from the present
study that the EMS providers themselves determined this to
be a challenge to optimal care and illustrates the blatant
link to poorer outcomes. The need for a more formal all-
encompassing frauma system is readily apparent. Most of
the steps fo achieve this will be fairly simple and cost-
efficient, such as bypass fo appropriate “first contact”
facilities and upgrading the lower levels of hospital facility.

As far back as 1998, the Cape Town Summit, endorsed
by the Trauma Society of South Africa, called for Emer-
gency Medical Systems that fook account of the world’s
economic constraints and proposed that these require
change in the delivery of health care in both the developing
and developed world. The proposal they offered was a
step-wise evolutionary system adaptable to many different
practice environments [45, 46]. South Africa is now fairly
advanced on the template proposed at the summit; how-
ever, the same is not true of many other African countries.
The Cape Town model proposes beginning with self-care
and prevention, progressing to access and intervention by
trained providers, and completion of care in a properly
staffed, equipped, and regionally credentialed hospital,
such as facilities that meet the recently proposed local
South African standards [46, 47].

To place this in perspective, if is interesting to compare
the trauma prehospital event rate of 11.6 per 1,000 popu-
lation to other local or international data. Regionally, the
total ambulance call rate is listed in data on hand as
72/1,000 population, implying that frauma is approxi-
mately 15 % of the total ambulance workload in KZN. No
other local data have been published locking at the pre-
hospital trauma burden, while the reported hospital burden
is around 40 per 1,000 [48). This total includes all ambu-
lance transports in the public sector, except planned out-
patient transports. Comparatively, the rates are far in
excess of those reported from developed countries, with
‘Wales reporting a rate of 19 per 100,000 and Norway 30
per 100,000, while other developing countries also report
much lower rates, with Pakistan varying between 9 and 23
per 100,000, depending on the underlying injury mecha-
nism [49-52]. This begs the question of what prehospital
frauma system will work in under-resourced countries. The
‘World Health Organisation document for essential pre-
hospital care suggests that the components of an efficient

prehospital care system must include, at a minimum,
prompt communication and activation of the system, the
prompt response of the system, and the assessment, treat-
ment, and transport of injured people to formal health-care
facilities, regardless of whether they are urban or rural.
This system may be constifuted of one or more tiers of
care, but it must have a lead organisation, appropriate cost-
effective staffing of at least the basic level of EMS
response, and disaster planning. Funding options and the
need for political and legislative considerations are high-
lighted, similar to points highliphted recently in a South
African publication. Addifionally, the WHO and TSSA
documents suggest that there is a need for medical over-
sight of the EMS service, regular audifs, and quality
assurance [22, 47, 53].

In the context of the present study, the system must
optimize the number of ambulances per geographical
region, determine and appropriately equip predetermined
receiving facilities, and establish the option of bypassing
limited resourced facilities. Putting more advanced emer-
gency care practitioners in the riral areas would potentially
reduce prehospital mortality. Additionally, the WHO
document highlights the need for bypass to allow prehos-
pital providers to take patients to the appropriate level of
care [53].

Can this be done cost effectively in Africa? Recent
studies have shown that trauma systams are cost-effective;
however, these studies also show that it fakes about
10 vears to realize the cost benefits [54]. To ensure success
in constructing more efficient systems, health departments
need fo demonstrafe courage in putting the structure and
processes in place, knowing that the ends must justify the
means in Africa. The data presented in this study also show
the need to redesign the system in South Africa to make it
more inclusive and cost effective, with bypass as a simple
initial stage in this process.

A logical system must include a single national mumber,
with universal access from mobile and landline telephony,
integration of private and public service providers into a
coordinated control structure to ensure efficient resource
utilization, using regionalized control centers with rapid
access to other emergency services. Using the TSSA
guidelines and the WHO Trauma System Evaluation tool
will enable South Africa to reach at least a level 3 rating
and aspire to level 4 [6, 47]. Predesignation of frauma
facilities, both private and public, will ensure that patients
reach the closest appropriate care facilify rapidly. The
funding for all emergency cases, especially trauma, should
be from the central povernment, with universal payment to
prevent a dichotomy of service provision, such as the
planned National Health Insurance scheme proposed
recenfly by the South African health ministry [22, 47,
48, 55].
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The present study has some limitations, including the
fact that it was undertaken in a single province in one of the
more developed countries in Africa. Thus the generaliz-
ability of the results may not be high, although trauma is
recognized across the confinent as a major challenge.
Additional limitations include reliance omn recorded data
interpreted secondhand from call-center records, which
may lead fo the possibility of underreporting of the trauma
burden. In fact, approximately 5 % of all potential calls
were excluded by the researchers due to lack of clarity of
the underlying cause. It was known to the researchers that
two of the districts provided incomplete data, thus the total
frauma burden is at best an estimate of the minimum bur-
den. This may have led fo an underestimation of up fo 5 %
of the true trauma burden. Third, this study only included
data from the two large nationally funcfioning private
ambulance services, while there are numerous small private
services in the province, probably providing care to as
much as an additional 2 % of cases. Thus the true under-
estimate may be as high as 7 %, meaning that thare would
most likely be closer to 110,000 trauma calls to EMS per
annum. In addifion, it has been noted that a significant
proportion of trauma cases present to definitive care via
their own transport [34, 35, 56].

Conclusions

The burden of prehospital frauma in South Africa is sig-
nificant and higher than in most developed countries; at
about 18 % of the overall emergency burden of disease,
however, this consumes vital resources and reduces the
availability of ambulances, already at a premium, for other
non-trauma emergency cases. The optimal system will
deliver the patient with appropriate severity to the correct
level of care, but will bypass non-doctor primary care
services and inappropriately resourced district services
for moderate and major severity cases. A system must
be inclusive and incorporate all services from EMS to
rehabilitation, rather than focusing on one or two super-
specialized major trauma centers, which should be main-
tained as a regional lead resource.

Acknowledgments The authors are grateful to Mr, Sithole, General
Manager of EMRS; Robyn Holgate of ER24; and the Netcare EMS
senior management for permission to use their data.

References

1. The Epidemiology Unit, KZN Health. KwaZulu-Natal Epiderni-
ology Bulletin no 6, March 2004. Department of Health, KZN,
South Africa: 10-11

@ Springer

20.

21.

22.

23,

23

26.

27,

. Departrnent of Health Population estimates. wwiw.kznhealth.

gov.za. Accessed 24 March 2012

. Hardcastle TC, Balfour C, Wallis LA et al {(2006) The training of

emergency care personnel in South Afiica: from prehospital to
emergency department to the operating room. Arch Ibadan Med
7:92-94

. Goosen J, Bowley DM, Degiannis E et al (2003) Trauma care

systems in Scuth Africa. Injury 34:704-708

. Naidoo R (2011) Emergency care in Africa. Afr J Emerg Med

1:51-52

. Trauma system maturity tool. World Health Organtsation.

wwww who.int/. Accessed 24 March 2012

. Butchart A, Peden M, Matzopoulos R et al {2001) The South

African national non-natural mortality surveillance system
rationale, pilot results and evaluation. 8 Afr Med J 91:408-417

. Van der Spuy JW, De Wet B (1991) Trauma—today and

tomorrow. 8§ Afr Med J 79:61-62

. Vella V, Govender T (2006) Burden of meortality in KwaZulu-

Natal. KwaZulu-Natal Epidemiol Bull no 14, Department of
Health, KZN, December:5-13

. Fortesque A (2010} GIS: mapping disasters. Emergency services

SA, August:8

. World Health Organization {2009} Global status report on road safety:

Time for action. Geneva, Wotld Health Organtzation. wivw. whoint/
violence_injury_prevention/road_safety status/Z009. Accessed 20
September 2010

. MacFarlane C, Van Loggerenberg C, Kloek W (20035) Interna-

tional EMS systems: past present and futare. Resuscitation
64:145-148

. Hardcastle T {2012) Medico-legal aspects of operative nursing—

what is new? SATS 37:12-14

. Brysiewicz P (2001) Trauma in South Africa. Int J Trauma Nurs

7:29-32

. Wachira B, Martin IBK (2011) The state of emergency care in the

Republic of Kenya. Afr J Emerg Med 1:160-165

. Geduld H, Wallis LA {2011) Taxi driver training in Madagascar:

the first step in developing a functional prehospital emergency
care system. Emerg Med J 28:794-796

. Garrip A, Herbst AJ, Hosegood 'V et al 2011) Injury mortality in

rural South Africa: 2000-2007: rates and associated factors. Trop
Med Internat Health 16:439-446

. Norman R, Matzopoulos R, Groenewald P et al (2007) The high

burden of injurfes in South Africa. Bull WHO 85:695-702

. Van der Spuy I, Steenkamp M (1996} Ambulance transport of

trauma victitms: a metropolitan profile. Trauma Emerg Med 13:
9-12

Smith WP, Hardcastle TC, Robertson CC {2006) Prehospital
emergency medical services in South Africa. Arch Ibadan Med
7:85-87

Eckstein M, Chan L, Schnter A et al (2000) Effect of prehospital
advanced life support on outcomes of major trauma patients.
J Trauma 48:643-648

Hardcastle TC (2011) The 11P’s of an Afrocentric trauma system
for South Africa: a time for action. § Afr Med J 101:160-162
Hackland 8, Stein C (2011) Factors infiuencing the departure of
South African advanced life support paramedics from prehospital
operational practice. Afr J Emerg Med 1:62-68

. Whittaker R {2011) Safety First. Bull HPCS A :36-37
. Macfarfane C, Benn CA (2003) Evaluation of emergency medical

services systems: a classification to assist in deterrnination of
indicators. Emerg Med J 2{0:188-191

Toubkin M (2010) Emergency medicine—private sector trends.
Emergency services SA/occupational risk April:13-14

Baternan C (2005) Saving lives: who picks up the tab? § Afr Med
1 95:545-550



World T Surg

70

28.

28.

30.

31

32,

33.

34,

33,

36.

37.

38.

39,

40.

41.

42,

Owen R, Dimopoulos GE (1994) An analysis of advanced life
support in the greater Durban area. Trawma Emerg Med (SA)
May/Tune:10353-1057

Robertson C (1998) Report on the Nuwekloof train accident near
Tulbach in the Western Cape on 23 April 1997. Trauma Emerg
Med (SA) Feb/Mar:15-17

Boyd ST, Dimopoulos GE (1998) The Marianhill train accident.
Trauma Emerg Med (SA) Feb/Mar:27-29

Brysiewicz P, Bruce J (2008) Emergency nursing in South Africa.
Int Emerg Nurs 16:127-131

Slabbert JA, Smith WP (2011) Patient transport from rural to
tertiary health centres in the Western Cape: is there room for
improvement. Afr J Emerg Med 1:11-16

Van der Spuy J {1995) Prehospital traurna care. Trauma Rev 7:4-5
Strydom M (1998) Ambulance transport of trautna cases in the
Cape Mettopole. Trauma Rev 3:6-8

Peden M, Abrahams N (1994) From urban to rural trauma.
Trawma Rev 2:1-3

Meumann C, Peden M (1997) Trauma in Durban. Trauna Rey 5:3-5
Cheddie 8, Muckart DJII, Hardcastle TC et al {2011) Direct
admission versus transfer to a level 1 trauma unit improves sur-
vival. § Afr Med J 101:176-178

Stetnwall D, Befirits F, Naidoo SR et al (2012) Deaths at a Tevel 1
trauma unit: a clinical finding and post-mortem correlation study.
Injury 43:91-95

Mock C (2009) Strengthening prehospital trauma care in the
absence of formal emergency medical services. World J Surg
33:2510-2511. dot:10.1007/:00268-009-0239-4

Jayaraman S, Mabweijano JR, Lipnick MS et al (2009) Current
patterns of prehospital trauma care in Kampala, Uganda, and the
feasibility of a lay-first-responder training program. World J Surg
33:2512-2521. dot: 10.1007/:00268-009-0180-6

Olayinka SA, Ayokunle O, Mustapha AF (2012) Prehospital
transport of spinal cord injured patients in Nigeria. 8 Afr I Surg
50:3-3

Forjouh SN, Mock CN, Friedman DI et al {1999) Transport of the
injured to hospital in Ghana. Accid Anal Prev 3:66-70

43.

45.

46.

47,

48.

49,

50.

51.

52.

53.

54.

55.

56.

Solagberu BA, Kuranga SA, Adekanye AO et al (2003)
Preventable trauma deaths in a country without emergency
medical services. Afr J Trauma 1:39—14

. Trunkey DD {2008) The medical world is flat too. World J Surg

32:1583-1604. doi:10.1007/s00268-008-9322-2

Turner J, Judge TP, Ward ME et al (2000) A new worldwide
systemns model for emergency medical services: statement from
the Cape Town EMS summit, South Afifca, January 1998
Pre-hospital Immediate Care 4:183-188

Ward ME, Judge TP, Johns BM et al (2000) Improving the odds:
towards a new understanding of emergency medical care.
Pre-hospital Immediate Care 4:189-191

Hardcastle T, Steyn E, Boffard K et al (2011) Guideline for the
assessment of trauma centres for South Africa § Afr Med J
101:185-194

Matzopoulos RG, Prinsloo M, Butchart A et al (2006) Estimating the
South African trauma load. Int J Inj Contr Saf Promoton 13:49-51
Gorman DF, Teanby DN, Sinha MP et al {1995) The epidemiology
of major injuries in Mersey and North Wales. Injury 26:51-54
Hansen KS, Morild I, Engesaeter LB et al {2004) Epidemiology
of severely and fatally injured patients in the Western part of
Norway. Scand J Surg 93:198-203

Chotani HA, Razak JA, Luby SP {2002) Patterns of violence in
Karachi, Pakistan. Inj Prey 8:57-59

Gaffar A, Hyder AA, Mastor MI et al {1999) Injuries in Pakistan:
directions for future health policy. Health Policy Planning
14:11-17

Sasser S, Varghese M, Kellermann A et al (2005) Prehospital
trauma care systems. World Health Grganization, Geneva
Moore L, Hanley JA, Turgeon AF et al (2010} Evaluation of the long-
term trend in mortality from injury in a matme inclusive trauma sys-
tem. World T Surg 34:2060-2075. doi:10. 1007/s00268-010-0588 -2
National Department of Health (South Africay (2011) National
Health Insurance, policy paper issued 12 August, Cape Town,
Government Printer

Demetriades I, Chan L, Cornwell E et al (1996) Paramedic versus
private transportation of trauma patients. Arch Surg 131:133-138

@ Springer



71

Chapter 7: Hospital Disease Burden and Facility Assessment for
Trauma Care: World J Surg 2013, 37:1550-1561

World J Surg
TOI 10.1007/:00268-012-1889-1

An Assessment of the Hospital Disease Burden and the Facilities
for the In-hospital Care of Trauma in KwaZulu-Natal,

South Africa

Timothy C. Hardcastle - Candice Samuels -
David J. Muckart

© Société Internationale de Chirurgie 2012

Abstract

Background Traumais a significantcause of morbidity and
mortality in South Africa. The present study was designed to
review the hospital trauma disease burden in light of the
facilities available for the care of the injured in KwaZulu-
Natal (KZN), South Africa’s most populous province.

The primary outcomes were the annual hospital burden of
trauma in KZN, determined through data extrapolation, and
evaluation of the data in light of available hospital facilities
within the province of KZN, a developing province. The
data were obtained through review of the trauma load in
relation to all emergency cases at all levels of hospitals.
Meihods Hospital administrators in KZN were raquested
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 fwo
extrapolation methods to determine the predicted range of
annual incidence of trauma, intentional versus non-inten-
tional frauma ratios and population-related incidence of
trauma. The results were GIS mapped to demonstrate
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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 frauma 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 fo treat frauma; however, within KZN many
hospitals do not have adequate personnel, medical equip-
ment, or structural infegrity to be formally accredited as
frauma care facilifies in terms of existing criteria.
Conclusions There is a significant trauma load that con-
sumes vital emergency center resources. Most hospitals
will need extensive upgrading to provide appropriate care
for trauma. An inclusive trauma system needs to be for-
malized and funded, especially in light of the planned
National Health Insurance for South Africa

Introduction

South Africa has a legacy of political turmoil and inter-
personal violence. Since the transition to democracy the
focus of health care in South Africa has shifted from
hospital-centered care to primary care [1]. KwaZulu-Natal
(KZN) (Image 1) is South Africa’s most populous prov-
ince, with a population of almost 11 million persons [2].
Trauma varies in scale and mechanism from minor injury,
suitably treated at the community hospital level, through to
major frauma requiring intemsive care and surgical
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Image 1 Map demonstrating the Iocation of KwaZulu-Natal within
the borders of South Aftica

intervention. It is known, however, that most frauma
patients will be in need of medical care, and thus nurse-led
clinics are generally an inappropriate care-level for this
disease entity, as even simple suturing is outside the
nursing scope of practice [3].

There have been a number of studies over the years
examining the mortality burden of frauma in South Africa
[4-9], as well as some older studies looking at the overall
disease burden [10-13]. To date, however, there have been
no recent large-scale studies of the frauma diseass burden
of live patients admitted to government hospitals providing
an overview of these patients generally. Additionally, there
are limited data on how well hospitals are equipped,
staffed, and prepared for dealing with major frauma,
despite national standards existing for the primary care
environment.

Aim

The goal of the present study was to review the overall
trauma burden of disease in KZN and the facilities avail-
able at hospitals in the province as a precursor to the design
and establishment of a definitive care trauma system within
the province. With such information, the study aimed to
place the trauma burden into a national perspective and to
provide insights into the adaptations needed prior to the
implementation of the planmed National Health Insurance,
which will need to fund the care of trauma patients.

Methods

A questionnaire was sent to all 47 government hospitals
in KZN that freat trauma cases. The questionnaire was
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designed to obtain data regarding the trauma caseload,
specifically in terms of gunshot wounds, stab wounds,
motor vehicular trauma, and other blunt injury for the
months of March and September 2010. Drownings, other
medical emergencies, and snake bites were excluded.
These months were chosen as they represented a “normal”
month outside the holiday season (December—January) and
outside the FIFA World Cup period (June—July), when no
major school vacations occur, thus providing a reasonable
average spread of injuries. The data were extrapolated fo
predicted annual figures (frauma range) by two calculation
methods (average of 2 months x 12 and the total sum of
the 2 months x 6), extended to national figures, and
compared to the overall emergency case-census as pro-
vided by the Provincial Health Head Office. These results
were Geographic Information System (GIS) mapped where
relevant. Facilities were physically assessed by a team of
specialist frauma and emergency professionals prior fo the
FIFA 2010 Soccer World Cup (the lead author of this
article being one of the members of the team), which fook
place in June-July 2010. These assessmenfs were com-
pared to the Essential Trauma Care Guidelines (EsTC), the
Trauma Society of South Africa Trauma Centre Accredi-
tation criteria (TSSA) recently published by the society,
and the expected district service delivery standards of the
Department of Health for the accreditation of hospital
facilities [14-16). Based on these results, a proposal will be
formulated for the establishment of an inclusive Afrocen-
tric trauma system.

Results

Responses were received from 36 of the 47 hospitals in
KZN (77 %). The raw data are summarized in Table 1.
Based on the calculations, the range of trauma per annum
was between 124,908 and 125,652 cases as a minimum for
the hospitals represented. Converting this to an expected
case load for all hospitals would yield approximately
160,000 cases per vear. This equates to an annual trauma
load of 12.9 per 1,000 population, or one in every 77
members of the population. Figure 1 is the Geographical
Information System (GIS) map of the overall hospital
burden per district. This means that frauma constitutes at
least 17.8 % of the overall emergency cases treated in the
province (total provincial emergency head count for 2010
was 700,346). Of these trauma patients, 44 % were treated
at urban hospitals, 12 % at rural regional hospitals, and
44 % at rural district hospitals. Extrapolating these data to
the national population equates to over 750,000 trauma
cases per year requiring hospital level healthcare.

The total trauma load included 65 % from intentional
trauma and only 35 % from uninfentional injuries (this
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Fig. 1 Total distribution of
Trauma Burden per 1,000
population across
KwaZulu-Natal

health districts
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being the motor vehicle collisions [MVC] and “other”
groups). Of the intentional trauma admissions, 35 % were
due to penetrating injury, either stab wounds or gunshot
wounds. Figure 2 illustrates the distribution of the pene-
trating frauma across the districts, showing that most dis-
tricts averaged between 21 and 48 % penetrating injuries.
‘When comparing the urban spectrum of injury to the rural
environment, there was no distinct variation when exam-
ined in context of the population distribution. The ratio of
gunshots to stab wounds in the group of penetrating trauma
was noted as 1:4. Motor vehicle accidents were the greatest
confributor to the trauma burden. Overall, 36 % of all

trauma admissions were due to vehicular frauma (Fig. 3
demonstrates the variation in incidence across the health
districts). Other mechanisms (blunt or penefrating non-
intentional injuries, burns, and falls constituted the rest of
the trauma burden (Fig. 4 demonsfrates the variation in
incidence across the health districts). The need for appro-
priate assessment facilities, with appropriate imaging, is
therefore essential, as is the need for surgical capability.
The data from the hospitals used for the facility
assessments were physically corroborated by the medical
expert teams undertaking hospital preparations for the
Soccer World Cup event. When comparing the facility
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Fig. 2 Penetrating trauma
distribution per 1,000
population across
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assessments to the Essential Trauma Care (EsTC) and
Trauma Society of South Africa (TSSA) criteria [14, 15],
only one hospital met all the criteria for level 1 status,
whereas most regional hospitals (66 %) met the criteria for
level two status. Even within these facilities, however, only
three hospitals had a formal trauma service, with the rest
using the general surgical service. Four had inadequate
access to emergency operation facilities for frauma and
were competing with other emergencies, including cesar-
ean sections, for operating room time. There was a shortage
of intensive care unit (JCU) facilities at these regional
hospitals, and the imaging services were variable in

@ Springer

availability (some only daytime full service; head scans
only after hours). Quality assurance programs were docu-
mented for only seven of these regional facilities.
Regarding specific criteria, an average of 41 % (range:
12.5-80 %) of staff were Advanced Life Trauma Support
(ATLS) [17]) trained, and 53 % (range: 10-74 %) had
medical resuscitation fraining. Only 46 % (range:
12.5-75 %) had training in disaster management, such as
the one-day hospital major incident medical management
& support (HMIMMS) course offered free of charge to all
health care providers in preparation for the recent Soccer
World Cup event [18]. Further challenges include the lack
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Fig. 3 Motor vehicle trauma
distribution per 1,000
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of a uniform trauma registry, limited access to computer-
ized databases—both of which lead to concerns regarding
data accuracy—and a distinct shortage of designated space
for emergency care within the already overloaded hospital
system. The limited trauma data have been addressed
partially through the introduction of mandatory injury data
reporting to the Provincial Head office Epidemiology Unit,
and this, we hope, will mature into a proper Provincial
Trauma Registry.

Most district hospitals would be expected to meet level
three trauma unit status; however, deficiencies were noted
in at least 50 %, such that the commitment to establishing

an effective trauma system appears to be lacking at the
regional and national government level. For example, 54 %
of district facilities assessed had inadequate resuscitation
area facilities, none had in-house CT-scanners, and only
62.5 % had emergency mobile X-ray units, and 58 % did
not have access to an emergency operating room. Only
25 % of district hospitals had an emergency observation
ward, despite the need to hold many patients awaiting
transfer to a higher level of care. Sixty-two percent of
medical staff had no formal trauma training, and 50 % of
the hospitals had inadequate helicopter landing facilities,
despite the rural nature of many hospitals. Only 12.5 % of
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Fig. 4 Blunt and domestic
trauma per 1,000 population
across the KwaZulu-Natal
health districts
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district hospitals had documented trauma or emergency
quality assurance programs. This is highly relevant in a
country where public transport incidents involving buses,
minibus-taxi, and heavy duty vehicles are an everyday
occurrence, and many of these district hospitals are the first
“port of call” for trauma victims.

Discussion

Injuries in low and middle income counfries (LMIC),
which include South Africa, are acknowledged to
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confribute significantly to death and disability, as well as
loss of life-years [4]. In an effort to address the high
mortality and morbidity, it is essential to work on estab-
lishing systems of care that are cost efficient, functional,
and show a long-term outcome improvement [14, 19]. The
challenge is that most governments want to see instant
results; however, a number of recent studies have shown
that it may take as long as 10 years before a significant
mortality reduction becomes evident [20-22]. Most of the
relevant reports, however, come from developed high
income countries with large healthcare budgets. Africa and
other developing regions suffer from the financial burdens
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that make establishing such systems more difficult. It was
for this reason that the World Health Organization and the
International Association for trauma Surgery and Intensive
Care (IATSIC) group formulated the Essential Trauma
Care Guidelines [14], which have been widely adopted or
implemented in various forms within LMIC across a
number of continents [23-25].

When comparing the current KZN predicted injury
burden determined in the present study with previous
publications from South Africa and elsewhere in the world,
it is noted that the incidence of 1,290 per 100,000 popu-
lation is far higher than the trauma burden in the developed
world, with rates around 13-20 per 100,000, although it
seems to have been reduced from the initial studies in 1999
that suggested a figure closer to 66 per 1,000 population
[26-28]. The results compare most strikingly to an epide-
miological study from Canada, where the categories “fall”
and “other” injury were the highest, af a combined rate of
420 per 100,000, while penetrating injury was only 9.5 per
100,000. The overall rate of all injuries in Canada requiring
hospital treatment was 5.34 per 1,000 of the population,
half the rate in KZN, and included categories not reviewed
in the present study [29]. The difference with the study
from 1999 is that it included not only injuries treated in
hospitals but also minor injuries treated at community
clinics, or by peneral practitioners and fraditional healers,
whereas the current study examined hospital admissions at
district and regional facilities only and excluded any case
remotely unclear as being due fo trauma. In confrast, the
former study included a category of “other frauma” that
may have included a number of conditions (such as
drowning, animal bites, or poisoning) not included in the
present study. Using the extrapolation method described in
the study by Matzopoulos et al. [26] would estimate the
current injury burden at about 1.5 million cases per year
(about 34/1,000) at a minimum for the entire country,
which is still less than previous estimates, although closer
to their one estimate of 40/1,000 of the population.

It is interesting that when comparing the South African
data to that from other parts of Africa there are stark
contrasts, with inferpersonal violence contributing a much
higher percentage of the injury burden in South Africa
(35 %), whereas motor vehicle collisions predominate in
other parts of Africa, following a distant second to human
immunodeficiency virus (HIV) and other communicable
diseases [30-35]. Even the study from a rural disfrict
hospital in KZN [36] showed that almost 13 % of patients
transported there by ambulance as “walking wounded”
were considered by the treating doctor to have an “urpent-
care” fraumatic injury.

The system of care theoretically in operation within
South African health facilities has been described in detail
in previous publications [37, 38]. The concern is that these

articles generally focus on urban facilities and academic
medical establishments. The broader scenario is far from
ideal, with the physical facilifies not meeting national core
standards [16], not to mentfion the ESTC or TSSA criteria
[14, 15]. There is slow uptake and apparent lack of interest
in available short-courses for further fraining [38]. The
national district hospital core standards, for example,
require that doctors at district hospitals are able to perform
emergency surgery for frauma, yet most of the district
hospitals in KZN (58 %) do not even have access to an
operating room in emergencies. Where these are present
the resources compets with emerpency cesarean section
and other urgent operations. Across the couniry facilities
are crumbling for lack of mainfenance; computerized
tomography scanners break down and repairs are delaved,
necessitating multiple transfers of patients to receive nee-
ded care [39).

This is of particular concern as the National Department
of Health is planning to embark on a comprehensive
National Health Insurance initiative over the next few years
[40]. Of importance is that the current plan does not spe-
cifically address trauma care or other emergency medical
problems, despite mentioning in the preamble the fourfold
problem of HIV-ATIDS, maternal and child-health, diseases
of lifestyle, and imjuries [40]. Additionally, it is widely
acknowledped that there is a major shortage of health care
providers of all grades in South Africa [37, 41, 42]. This is
compounded throughout Africa. The first step the govern-
ment can take is to invest in human capital, through
funding training of staff across the spectrum to better
manage the trauma patient. This is especially important
given the fact that around 30 % of rural practitioners do not
feel competent to underfake emergency frauma surgery
(laparotomy) independently [43].

To realisfically defermine the injury burden fo the
country it would be prudent to establish a national trauma
registry, collecting a limited data set that can guide system
development and confirm the disease severity and average
length of stay in hospital enabling costing to be performed
[14, 15). A simple Department of Health trauma registry
has recently been designed for KZN and is in the initial
stages of data collection. The next step is the upgrading of
all health facilities to at least the minimal standards
expected by national and international norms [14-16].

If one compares the facilities in Africa to the American
system [44] it would take most of the specialists within an
entire country to staff one major trauma center meeting
American standards. This is impractical and thus it is
essential that Afrocentric solutions are designed for Afri-
can systems. Combined with the need for simple solutions
is the limited availability of critical care services in Africa,
which form an essential component of care for severe
trauma [45, 46]. It will indeed take a strong political will to
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change the situation for the benefit of all of the people of
South and Sub-Saharan Africa [47]. The need is great, vet
funding is finite and limited, but to reduce mortality from
injury, all levels of care should meet the basic standards,
whether in terms of functional equipment, access to sur-
gical services, a basic staffing norm, or rapid transfer to
higher levels of care. An established system is better than
islands of excellence within a sea of indifference, where
the care is provided in a haphazard fashion [19].

In Africa one should consider the role of a “trauma
center” as a specialist hospital, with not only multiple
subspecialist disciplines presemnf, but providing an over-
arching lsadership role within the greater system, working
with the single goal of mortality reduction. This has cer-
tainly worked in the UK, where mortality has been reduced
through direct access to a dedicated facility for severely
injured patients [48]. In Africa the need for such centers is
no less, but thoughtful planning is required to locate these
lead facilities in a manner to enable optimal access without
overloading the health budget. Using the EsTC guidelines
and the TSSA criteria will enable the Department of Health
to devise suifable patient flow pathways and bypass sys-
tems so that the most severely injured patient can gain
access to a suitable level of care without undue delay.
These centers should not be for “all comers,” but for the
small severely injured subgroup, but they should provide
oufreach and refrieval teams, thus offloading the other
facilities of major cases and providing guidance and lead-
ership of the overall system. It is proposed that one such
center should cafer fo a population of some 2-3 million
persons in high trauma regions and 45 million in lower
trauma regions of the continent.

For a population as dispersed and with the geographic
layout of rural KZN (and typical of much of rural Africa), the
ideal system would thus enfail the expansion of the ambu-
lance services and a referral system to bypass smaller facil-
ities and transport the severely injured directly to the regional
facilities where surgical capacity and ancillary services exist.
Upegrading the number of regional facilities and regionaliz-
ing certain specialist disciplines {e.g., neurosurgery) would
reduce the time to surgical intervention. It would also enable
rational use of the limited number of CT scanning facilities,
thus allowing timely care. A recent letter in World Journal of
Surgery has highlighted the limited role that specialist sur-
geons are able play at district level hospitals because of the
need for ancillary services [49]. This system should, at least,
be generalizable to the rest of South Africa, because the
geography and relative population densifies are similar
throughout the country, and from previous studies [26] the
trauma distribution appears to be relatively comparable. The
country has one health registration authority and one set of
national prehospital treatment protocols, so improving
access to the system should be generalizable as well.
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It has been shown that, even within institutions caring
for major trauma in KZN, the care is variable and incon-
sistent, which corroborates the findings of the facility audit
[50). This often resulfs in missed injury and unnecessary
morbidity or even mortality [51]. To pravent these adverse
outcomes, the hospitals participating in the trauma system
need fo be inspected by an independent non-governmental
organization and be formally accredited, have quality
improvement proprams in place, and have a lead authority
with government-endorsed executive authority [14-16, 19].
This way the currently unmet needs of surgical disease in
general may be partially addressed [52]. This is especially
frue in light of the high injury burden (12,9/1,000), which is
higher than the 1,6/1,000 reported from Uganda [53].

Finally, the remaining challenge to the establishment of
frauma systems in Africa is the distinct lack of rehabilita-
fion facilities, especially residential step-down rehabilita-
tion facilities, thus leading to much lower levels of refurn
to gainful employment. This is so although rehabilitation is
recognized in both the EsTC and TSSA guidelines as
sssenfial for a frauma care system. Unfortunately, reha-
bilitation is not seen as an integral part of the trauma care
process, which results in bed-blockages to the acute care
hospital system and prolongs recovery times considerably.
This is not a new problem and not one isolated to South
Africa, with similar problems reported from Ghana [54,
55). At least South Africa has dedicated physiotherapists
and occupational therapists who attampt to rehabilitate
rural patients against trying odds and while facing ethical
dilemmas [36].

Trauma costs money; however, lifigation cosfs the
country far more! Appropriate care of frauma has been
demonstrated to be cost-effective in numerous studies
[57-59), with sustained cost-saving over time with efficient
gystem design of approximately $36,000 per life-vear
savad. In a national study from the USA published in 2010
[59] it was found that although tfrauma cenfers are more
sxpensive (especially the initial care), the benefits in terms
of lives saved and quality of life-years gained outweigh the
costs, particularly for the most severely injured patients.
The costs of trauma care vary from around 6,396 ZAR
($340) fo 25,000 ZAR ($2,200) per patient for gunshot
wounds, depending on the calculation method used
[60-62), whereas for traffic injuries the cost approximates
3,886 ZAR ($300) per patient per day [60]. It is, however,
important to look at the “real” cost of traffic collisions,
which approximate R11 million ($800,000) per day when
all costs (policing, medical, repair, rehabilitation, and legal
aspects) and not simply medical expenses are included,
applying the model of the Council for Scientific and
Industrial Research. It should also be noted that pedestrian
injuries account for up to half of the medical costs! [63].
Optimizing the fransfer of patients, provision of
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appropriate equipment, staffing, and other resources at the
correct levels of care should result in overall cost savings.
These cost savings are further enhanced through mulfi-
sectorial prevention initiatives [19, 64].

Limitations

The present study is limited by the fact that the patient data
were retrieved from casualty records collected by ward
clerks, thus limiting reliability. In addition, the data were
re-interpreted by one person (T.H.), who excluded anything
that appeared fo be non-trauma, thus potentially reducing
the overall numbers. The totals may thus be a significant
underestimation of the true trauma burden; however, they
do reflect at least a minimum trauma burden. Further, the
hospital assessments were significantly different when self-
reported (by local hospital managers) compared to the
inspection teams. Some of the TSSA criteria [15] were not
specifically included in the hospital assessments, thus
reducing the direct applicability of the local criteria.

Conclusions

Trauma, particularly interpersonal intentional violence and
motor vehicular collisions, constitute a major health care
burden on the South African public health system, consti-
tuting 18 % of the emergency care burden. The current
primary-care focused referral pathways and hospital
squipment norms are not suitable for dealing with major
trauma. A mnafional trauma registry capturing basic data
would ensure that the frue frauma burden is recorded.
Upgrading facilities to meet minimum national standards is
sssential prior to establishing and formalizing trauma sys-
tems, or instituting the proposed National Health Insurance
plan across South Africa. Any trauma system that is
implemented will require a central government funding
buy-in from all parties and continnous performance
improvement programs to ensure compliance and improve
patient outcomes, with legislative and political support.
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Abstract

Background Appropriate referral of major trauma
patients to an accredited Level 1 Trauma facility is asso-
ciated with improved oufcome. A new Level 1 Trauma
Centre was opened at Inkosi Albert Luthuli Central Hos-
pital in March 2007. This study sought to audit the referral
pattern of external consults to the trauma unit and ascertain
whether the unit was receiving appropriate referrals and
has adequate capacity.

Methods  An audit was performed of the referral profor-
mas used in the unit to record admission decisions and of
the computerised trauma database. The audit examined
referral source (scene vs. interhospital), regional distribu-
fion, and final decision regarding admission of the injured
patients. The study was approved by the UKZN Ethics
Committee (BE207/09 and 011/010).

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 meat admission criteria (minor injury
or fufile sifuafion), and 115 were for subspecialty man-
agement of a single-system injury. Finally, 115 were ini-
tially refused pending stabilisation for transfer at a regional
facility. Twenfy-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 sysfem frauma remains a
significant public health burden in KwaZulu-Natal.
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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.

Introduction

Trauma is a significant public health burden in South
Africa in general, and in KwaZulu-Natal (KZN) in par-
ticular, with inferpersonal violence and motor vehicle
collisions still prominent as causes of unnatural death,
many relafed to alcohol misuse [1]. For every one death,
around four survivors will require hospital treatment and
about half of these will need surgery and/or intensive care
for severe injury [2]. KZN is a large province on the east
coast of South Africa with a largely rural population out-
side the two main urban centres of eThekwini and Pieter-
maritzburg. With a population of almost 11 million, this
province is home to almost 20 % of the entire South
African population within its borders (Fig. 1 shows where
KZN lies within the Republic of South Africa).

Previous studies from infernational and local cenfres
have demonstrated that the admission of severely injured
patients to dedicated trauma services improves outcome
and that frauma systems that take the most severely injured
patient directly to the appropriate centre decrease mortality
even further [3-5].

In March 2007 the first Level 1 Trauma Cenfre in KZN
(Trauma Society of South Africa criteria [6]) opened at the
Inkosi Albert Luthuli Central Hospital (IAL.CH) in Durban,
a modern fertiary/quaternary hospital built to serve the
population of the entire KZN region and surrounding areas.
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Fig. 1 Map showing location of KZN within South Africa

The unit functions as a “consultant/attending-led service™
aimed directly at the management of complex multisystem
trauma. A consultant/atfending is present for each admis-
sion, whilst every referral is discussed and approved or
denied by the on-duty consultant. The current informal
design of the local trauma system is one exclusive level 1
accredited trauma centre for the entire province with ten
level 2-equivalent (regional) centres throughout the prov-
ince which provide rapid access to definitive care and step-
up care for complex cases at the Level 1 Trauma Centre.
Thirty-six district (level 3- or 4-squivalent) hospitals
manage the majority of minor injuries. The emergency
services can admit directly to the Level 1 Trauma Centre
after a telephone consultation with the duty consultant from
within the eThekwini and Pietermaritzburg regions. None
of the other hospitals is currently formally accredited as
any formal form of trauma centre.

The Trauma Unit at the Level 1 Trauma Cenfre consists
of a resuscitation area, a surge capacity area, two frauma
operating rooms, and an inteprated Trauma ICU/High-Care
Unit of currently 10 beds, with the capacify to expand to a
total of 16 beds. Currenfly, six high-care beds are not
commissioned due to a lack of nursing staff. A written set
of admission criteria was designed af the inception of the
unit and was widely disseminated fo hospital and emer-
gency medical services (EMSs, see Table 1). The neuro-
surgical and vascular surgical services (located at JALCH)
have additional access to other ICU beds for single-system
injuries admiftted under their care, although when their
facilities are full the Trauma ICU accepts the overflow;
those patients are considered infernal referrals.

Approximately 6 months after inception of the Level 1
Trauma Unit at TALCH, every external referral (ie.,
excluding bed requests from within JALCH) has been
captured on a standardised data proforma. All inpatient
data are recorded in an electronic patient record.

@ Springer

This study aimed to review the utilisation of the referral
system and identify whether the unit is appropriately used
and has adequate capacity and resources for the current
workload and to assess the reasons for denial of access in
the case of referrals refused admission.

Methods

An audit was undertaken of the referral data proformas.
This was conducted by analysing a computerised database
of the referral data from 2007 to end of May 2011. The
patients were categorised into five groups: accepted;
refused due to no bed being available in the Trauma ICU;
refusal as patient did not meet admission criferia to a Level
1 Trauma Cenfre; refusal as the patient required further
urgent intervention(s) prior to transfer; and refusal because
the patient had an isolated injury requiring other specialist
discipline {e.g., neurosurgery, vascular, plastics, burns)
rather than multisystem injuries requiring care at the Level
1 Trauma Cenfre. The data proformas were then assessed
as to the appropriateness of the referral and the ability of
the unit to accept deserving cases, while those patients who
did not meet the admission criteria were deemed as inap-
propriate referrals. Referrals were additionally categorised
with respect to the source of the referral vis-d-vis direct
from the scens or from another hospital.

UKZN-BREC Ethics approval was obtained for the
databases and related studies (BE207/0°9 and BE011/010).

Results

During the study period 723 patients were admifted and
freated by the Trauma Unit af the Level 1 Trauma Centre,
which includes 183 “internal” referrals from within the
institution by other freating disciplines (e.g., neurosurgery
or vascular surgery). The raw data are outlined in Table 2.
A total of 1,212 outside referrals were received, for which
the call-report proformas were complete for 1,200 patients.
Of these, 540 were accepted as mesting the criteria, with
147 (26 %) being brought directly from the scens of injury
by EMSs. Of the 669 patients who were refused acceptance
to the unif, 206 were due to the lack of availability of
Trauma ICU facilities at the Level 1 Trauma Centre (i.e.,
no inpatient Trauma ICU bed), while 233 were refused
because they did not meet the predefined published
admission criteria. An additional 115 trauma patients were
not initially accepted for admission to the Level 1 Trauma
Centre, but advice and instructions were given fo the
referring doctors (at regional or disfrict hospitals) to
undertake cerfain procedures or interventions to stabilise
the patients to enable safe fransfer to the Level 1 Trauma
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Table 1 Admission and transfer criteria—IATCH Level 1 Trauma
Unit

Anatormic + Multiple regional injuries

+ Severe blunt chest or abdominal trauma

« Penetrating traurna to trunk or neck with unstable
physiology

« Major pelvic njury

« Trauma in pregnancy beyond 24 weeks

« Major head injury with another organ system
injury or physiological abnormality

Mechanism « Prolonged entrapment

« Multiple-casualty incident

« Rollover or gjection from wehicle

« Fall from height =6 m

Physiology « Hypotension despite fluid therapy

« Clinical coagulopathy of traurna

+ Post-damage control surgery at base

« Intubation and ventilation for extensive Tung
contusion with hypoxia

« Renal impairment post-traurna {crush or
myonephropathic syndrome, AKIN 2 or 3}

« Prehospital Revised Trauma Score <8

* Age =55 or <5 years of age

« Cardiovascular or respiratory disease

« Diabetic on insulin or high-dose oral drugs
« Trauma in obese patient

Age and
comorbidity

Centre thereafter. In these latter cases, the patients had met
admission criteria but were not stable enough for imme-
diate transfer. For another 115 patients (from other hospi-
tals where they had already been fully resuscitated and
assessed), the referring doctor was advised to contact the
relevant subspecialist discipline directly because the
patient had sustained a single-system injury that did not
require the facilities of the Level 1 Trauma Cenfre but
instead required that specific discipline’s acceptance and
expertise. These patients were already in a facility with
resources to perform surgery or further resuscitation prior
to interhospital fransfer.

Table 2 Accepted and refused patients per category

Category

ATl admissions 723
Internal admissions accepted 183 (excluded from analysis)
External consult accepted 540

External consult refused (reason) Refused patients (r = 669)

No bed 208
Not meeting criteria 233
Need intervention 115
Need single discipline 115

The age distribution of referrals was between 1 and
78 years for those accepted and <1 to 92 years old for
those who were refused. The Trauma Unit also serves as a
paediatric trauma receiving facility that accepts any patient
from approximately 18 months of age. One hundred
sighty-nine referrals were children (defined as under the
age of 13 by national consensus) and the rest were ado-
lescents and adults.

Referrals were direct from emergency services at the
scene in 147 cases and from other regional or district
hospitals in the remaining 1,062. Subanalysis of the 1,212
referrals, of which 1,209 data proformas were fully com-
pleted, included 307 with penefrating frauma (175 gun-
shots, 123 stab wounds, and 9 other penetrating injuries)
and 850 with blunt trauma (714 fransport-related injuries
consisting of 381 motor vehicle collisions and 333 pedes-
trian—vehicle collisions, 91 blunt assaults, and 45 falls from
heights), and 46 for other reasons, such as the need for
dialysis. On nine occasions the unit was consulted to
receive patients from multiple-casualty incidents. Since
96 % of the scene calls were accepted, this implies that
there was insufficient resource availability of major trauma
facilities and possibly under-triage by the emergency
services.

The regional referral paftern was as follows: 59 % from
the eThekwini region, 20 % from the Northern region
(Area 3), 13 % from the South Coast, and 8 % from the
inland region (Area 2). The low number of referrals from
Area 2 is due fo the presence of two large hospitals that
receive trauma and which are staffed with frauma spe-
cialists. In 2011, a distinct increase in the referrals from
Area 3 was noted during a period when the main trauma
receiving hospital in that region had a staffing crisis [see
map of population distribution within KZN (Fig. 2)].

Discussion

Trauma, despite being eminently preventable, remains a
scourge of young people and the leading cause of death in
the economically productive and childhood age ranges
worldwide, with road-relafed frauma and inferpersonal
violence high on the list of underlying causes [7, 8). In sub-
Saharan Africa, notwithstanding the significantly increased
trauma burden seen compared with other continents, this
increase in both frauma morbidity and mortality is over-
shadowed by the HTV/AIDS pandemic, infectious diseases,
and maternal-health issues, all of which consume resowrces
for disease pravention and primary care.

Appropriate care of the frauma patient requires a func-
tional, well-integrated, and cohesive trauma system.
Without a properly designed and functioning trauma sys-
tem, the overall efficacy and qualify of patient care
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delivered and therefore subsequent patient outcome and
healthcare performance analysis will be adversely affected
[9-13]. Failure to operate functioning trauma system is a
cause of poor patient outcome, irrespective of the experi-
ence and capability of individual clinicians and resources
available at local levels. Trauma system design has pro-
gressed from the original concept of exclusive systems
with all patients cared for in major hospitals with expensive

and highly specialised services to inclusive systems, with
multiple levels of care. Studies in the developed world
have shown that inclusive systems provide earlier access to
appropriate care for minor and moderate injuries at local
facilities (Levels 2 and 3 Trauma Centres) [9]. When
combined with suitable prehospital emergency care com-
ponents and competent triage to a Levels 2 or 1 facility
within an optimum timeframe, these inclusive systems

Fig. 2 GIS map of population ; 5 5 BiE S it
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have demonstrated overall mortality reduction compared
with an exclusive frauma system [3, 4, 10-13].

This audit of referrals to the Level 1 Trauma Centre,
which operates solely as a Level 1 Trauma Centre within
an inclusive informal provincial/state-wide trauma system
for a large province in a middle-income developing coun-
try, identified a number of interesting findings.

First, there is an under-resourced intensive care compo-
nent for frauma in the province, since most of the refusals
were due to the lack of an inpatient ICU bed. This has been
highlighted in other studies of general ICU bed availability in
South Africa [14]. In fact, the American College of Surgeons
recommends a Level 1 Trauma Centre for every 1,000,000
people (personal communication, Dr. Rajan Gupta, Dart-
mouth University, Lebanon, NH, USA). This is both
impractical and fiscally nonviable for the South African
trauma system model [15]. However, two such centres for a
province with a population thatis 20 % of the entire country
is not an unreasonable expectation. Moreover, a Level 1
Trauma Centre is more than just a hospital with multiple
specialities; it is a specialist hospital with a specific expertise
in the management of major complex trauma patients that
has been shown to reduce overall mortality [3, 16].

Second, an inclusive system ensures that the correct
patient is referred to the correct level of care [17]. As the
KZN system is still a very informal one, many referrals
were deemed inappropriate because (1) consultations were
received for very minor isolated injuries that could be
successfully managed at smaller institutions, or (2) or the
referred patient had a futile prognosis as a result of either
late presentation to hospital or the severity of the injury. In
the case of 115 consultations, the treating facility had not
evaluated or managed the patient appropriately so it was
requested to (a) undertake adequate initial assessment and/
or instipate appropriate initial/further resuscitation of the
patient, (b) perform necessary initial procedures such as
airway management, chest drainage, and damage control
surgery (when appropriate and where suifable facilities
existed and were already available), or (c) stabilise the
patient fo enable a safe fransfer to the Level 1 Trauma
Centre, which frequently requires the pafient to survive
long-distance travel and lengthy interhospital transfers. The
“devil of distance” is one of the major challenges in this
under-resourced and largely rural province.

Since most cases of penetrating trauma can be managed
successfully at Level 2 facilities, the lower number of
penefrafing frauma referrals (25 %) is reflected by the lower
need for ICU admission in this group. Most of the referrals
were for complex blunt trauma (70 %) or dialysis (not
always available at other regional hospitals), thus ensuring
that the Level 1 Trauma Centre ICU is admitting patients
whowill derive maximum benefit from a transfer to the Level
1 facility [5]. This predominance of blunt trauma in our ICU

cohortis higher than the overall trauma mix reflected in other
studies [15]. The age spectrum demonstrates that the need for
specialised frauma care at the extremes of age has been
recognised by all levels of care providers across the trauma
system within the KZN provinee.

Far too many cases are still admitted as interhospital
transfers (88 % of referrals), indicating that the prehospital
triage, especially outside the eThekwini Metropolitan
Region, could be improved by educating the EMS providers,
both private and public, to correctly identify complex major
trauma patients, even if they do not need immediate intu-
bation, ventilation, or urgent surgery and to refer these
patients directly to the Level 1 Trauma Centre facility. This
has been achieved in other developing world trauma systems
[18], and outreach programs are being instituted to address
this weakness. Successful implementation of this elsewhere
has been possible through efficient tranma system design and
involvement of the EMS providers, from preliminary plan-
ning of the frauma system design through its development to
eventual subsequent completion and implementation [19].
‘We also provide a typed discharge summary to all referring
hospitals with the intention of trying to educate them as fo
when the referrals are appropriate or not, and to datail
treatment given af the Trauma Unit.

The practical implications of this study for South African
trauma care are the following: there is the need for at least one
additional Level 1 Trauma Cenfre in this province and,
through extrapolation, around 10-12 such centres are required
within the South African national public health system. At
present there are only four similar centres throughout the rest
of South Africa. Second, to be able fo establish more formal
trauma systems, the EMS services must be included more in
the planning and effective implementation of patient disfri-
bution to the appropriate clinical facility and the EMS control
centres need to be more involved in directing these transfers to
the appropriate clinical facility.

Finally, to enable a formal hospital trauma system fo be
properly implemented and function effectively and suc-
cessfully, all hospitals involved in the trauma system must
be adequately upgraded as necessary and suitably equipped
in addition to being formally accredited in accordance with
the Trauma Society of South Africa criteria to the appro-
priate level. Omgoing audit and quality assurance is
gssential as this will determine if reduction in mortality is
being achieved across the whole frauma system, as has
been demonstrated for the Level 1 Trauma Centre under
review in this instance [3, 20].

Conclusion

Major multiorgan system trauma remains a significant public
health burden in KZN. A Lavel 1 Trauma Service is used
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appropriately in most circumstances. However, additional
hospital facilities that provide such services across the whole
province to enable effective geographical coverage for those
trauma patients requiring such specialised trauma care will
likely reduce trauma mortality even further. Formalisation
and proper implementation of an inclusive trauma system
will enable the more appropriate transfer and earlier
admission of trauma patients with multisystem injuries to a
suitably equipped and appropriately staffed facility direct
from the scene of the incident/injury.
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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)

Macrosystem

icrosyste
Classroom

Figure 1: The interplay between non-medical and
socio-cultural aspects in development of health
systems (Adapted from: World Health Report,
2008, WHO, Geneva)

Nationality
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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).

e 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

e 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.

e 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%) R 4 221 414 015
average 19 days per
patient

HDU Bed R5000 per day 10-15% average 5 days per | R 456 700 000
patient

ICU Bed R6500 per day 10-15% average 5 days per | R 593 710 000
patient

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:

e 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]

e 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.

e 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:

e 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]

e A universal emergency contact number, such as the 107 or 112 number.

e 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



95

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, | 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].

| 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-



99

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-1USS

“built-environment” draft regulations for hospital design.[5]

Finally, in an international context | 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

The ethical and medico-legal issues of trauma care

Timothy Craig Hardcastle, MB ChB, MMed (Chir), FCS (SA)
Trauma Unit and Department of Surgery, University of KwaZulu-Natal, Durban

Ethical issues confront trauma clinicians on a daily basis. This article highlights the similarities of trauma ethical dilemmas to those faced
by other emergency care providers and takes the reader through the inpatient aspects of frauma care.

Ethics is the application of moral principles that are accepted ap-
propriate behaviour, such as trust between a doctor and his/her
patient ! Although the interpretation of universal ethical principles
may differ within different cultures and peoples, they follow a com-
mon frend across most cultures, namely beneficence, justice, non-
maleficence and the dignity of persons.

Most commonly, laws are a set of written proscriptions guiding
the behaviour of society and setting moral principles.' Not all laws
are ethical and not all breaches of ethics are illegal, and therefore
the mitigation of breaches of one may not result in prosecution via
the courts, yet professional organisations may discipline members
who breach their ethical principles.

Trauma care seeks to ensure optimal management of the in-
jured. This requires rapid decision-making and procedural skills.
Most importantly, frauma care requires the performance of these
skills often without having the opporiunity to truly obtain the in-
formed consent of the individual patient. This is due to the pa-
tient's condition at the time of first interaction with the emergency
caregiver.

In South Africa, frauma is the leading cause of unnatural death
across all age groups.® Because trauma is so common, ethical
and medico-legal aspects of the care of the frauma patient are es-
sential for the practising medical officer, emergency physician or
trauma surgeon * This applies not only to the provision of care but
also to the evidentiary process, including medical report-writing,
and the need for audit and review. The [atter is undertaken through
morbidity-mortality meetings and formal clinical audits, which may
lead to publications.

This review of ethics and legal issues in trauma seeks to
broaden upon a recent arficle in this jounal* by addressing the
issues specifically in relation to the frauma patient. In addition, |
address some aspects of trauma research and clinical dilemmas
that extend beyond the emergency centre to the operation room
and the intensive care unit {ICU).

What makes the emergency centre a unique ethical
environment?

The patient seldom chooses the venue or caregiver in an emer-
gency, thus increasing the frustration of the patient and the family
if they are not in a venue they would prefer.

Prior conditions and medical history are not often available to
the emergency care provider, complicating the care and increasing
the chance of emor. Because there is no prior health care provider-
patient relationship, establishing rapport is more difficult.

25 June 2010, Vol. 3, No. 1 SATEL

Providers of care have little choice but to treat the patient,
whether or not they have a reasonable chance of reimbursement,
and must provide life-sustaining, often expensive treatment with-
out prejudice to all who present to their institution. Transferring the
indigent patient to a public facility also has a number of complex
issues outside the scope of this discussion.

What makes the emergency centre a unique
medico-legal environment?

The patient may not be able to provide consent fo treatment, as
treatment is often required to be life-saving without time for for-
mal consent processes. Furthermore, the patient may not be in a
sound frame of mind to allow for ethically and legally valid consent.
Because multiple providers of care may be required, especially in
the case of polyrauma, the patient's autonomy is further reduced.
In addtion, the risk of missed injury is increased because of loss of
information at handover in situations of mulfiple transfers of care *

Access to the emergency centre is a guaranteed constitutional
right (Section 27.3), thus leading to the corollary that inadequately
equipped or staffed units may be subject to legal sanction, should
sefrvice delivery be inadequate or should a patient be refused
initial assessment and appropriate resuscitation.” Adding to this
siressful situation, specific medical conditions that camy a medico-
legal obligation are often treated in the emergency centre, such as
sexual assault, interpersonal family violence, drug-related injuries®
and elder abuse.”

Certain injury mechanisms (maotor vehicle collision) camy a le-
gal duty to undertake certain investigations, such as blood alcohol
tests, when requested by appropriate authorities.®

Appropriate documentation of the clinician’s actions are es-
sential, firstly for one's own record keeping, and secondly to en-
ahle completion of medico-legal documents at a later stage (J&8
or affidavits). Memory may be poor after a stressful resuscitation,
and certain elements of the clinical process may unwitfingly be
excluded from the notes.

What makes the trauma patient unique from a
medico-legal and ethical perspective?

As mentioned earlier, the patient is in unfamiliar surroundings,
possibly in a facility not of their choosing, with injuries that may
include a spectrum from minor to life-threatening. In addition, the
patient usually does not disclose or may not disclose the presence
of risks to the health provider due fo diseases (such as HIV) that
existed prior to the injury — thus necessitating the use of extensive
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personal protective devices and making the experience even more
unpleasant for the patient.

The frauma may have occurred during commission of an of-
fence, in which case the patient may be under guard, or may even
be concealing weapons or contraband. This could necessitate an
‘invasion of privacy’ to identify or remove such items.

The severity of the injury may be such that ongoing care of
the individual patient is fufile, and this can lead to disagreement
with the family or friends of the patient with regard to further treat-
ment. Patient capacity or ability to participate in the informed con-
sent process may be compromised and the patient is therefore
managed by the cdlinical team on the basis of the best interests
principle, with clinicians relying on proxy consent or substituted
judgement.'? It follows, therefore, that because of the circumstanc-
es highlighted above, the risk of liability and more importantly vi-
carious liability' always hangs over the head of the clinician like the
sword of Damocles.

What is the standard of care and when may it
change?

The standard of care is per the ‘reasonable practifioner’ approach’
in the light of the severity of the injury and the facilities at the dis-
posal of the health care provider.

A comprehensive handover from prehospital providers should
be received, and the doctor should independently assess and ap-
propriately manage the initial resuscitation with early referral to
an appropriate co-ordinating discipline, which would ideally be a
registered sub-specialist trauma surgeon subsequent o the rec-
ognition of that sub-speciality in 2007 *

The standard of care may have to be modified to do the ‘most
for the most’ in so-called ‘disaster’ situations when patient num-
bers outstrip facility resources. In South Africa, this is the situation
in many facilities every weekend because of the trauma load on
our public health system. For this reason the National Department
of Health has adopted the Major Incident Medical Management
and Support system (MIMMS) as the new national major incident
management system, with a ruthless but rapid triaging system .

In addition there are triage systems that can be utilised for
the care of individual patients on a day-to-day basis, such as the
South African Triage Score, fo optimise the timing of patient care
and allow for rational resource utilisation. These are of particular
relevance on busy weekends in our public hospitals.”

The SA Triage Score allows patients to be treated ethically yet
scienfifically, with reasonable access to care based on the urgency
of their underlying injury or condition, thereby utilising the prin-
ciples of non-malificence and justice in the management of the
emergency pafient.

Rational resource use in these circumstances has been an ac-

cepted part of South African ethics and law.' Comfort care for the
unsalvageable should always be offered 2

What about care beyond the emergency centre?

Modem trauma care is largely a mix of operative and non-opera-
tive care, with many patients requiring admission te an intensive
care or high-dependency unit environment. These sections of the
hospital have their own ethical and medico-egal issues for the

26 June 2010, Vol. 3, No. 1 SATEL

trauma patient and the treating clinician. The standard of care re-
quired is the same as for the emergency centre, however, namely
a reasonable practitioner and facility standard.

Although the Trauma Society of South Africa has set stand-
ards™ that may be complied with in order to ethically offer this rea-
sonable standard of care, these are not currently enforceahble.

Many of our public hospitals are staffed by foreign-qualified
doctors, some of whom are in training positions. The ethical di-
lemma this sifuation produces includes different cultural and philo-
sophical outlooks, often with a different level of skill or experience
that leads to doubts and confusion in the mind of the clinician.™

The concept of damage control surgery for both general and
orthopaedic injuries’ has led to staged and repeated operative
procedures, the need for and complex nature of which patients
are often not able to comprehend. This leads to frustration on the
part of relatives and patients and often to lack of co-operation from
the patient.

It may become evident, often only after some of these proce-
dures have been performed, that because of the severity of injury,
treatment is futile. Again the intemational literature can provide
guidance in the institution of palliative care principles in the trauma
patient in the ICU" after suitably informing the family of the prog-
nosis. Withholding or withdrawing life-supportive care is a medical
decision, and in terms of South African law the family cannot insist
upon continuing futile support.'*#

What about research in emergency scenarios in
South Africa?

Research in South Africa was previously not govemed by legis-
lation. However, the National Health Act No. 61 of 2003 for the
first time brought all research under the ambit of statutory law.
There are specific clauses in the regulations'® goveming research
in emergency situations that allow research ethics committees fo
waive consent if this is justified by the protocol submitted, or to
allow for delayed consent from the next of kin (section 5.9). The
same regulations, however, limit this research to ‘minimally inva-
sive observational research’ (section 5.14), both in the emergency
centre and in the intensive care unit. This certainly hampers the
research of new therapeutic modalities and necessitates a re-think
of this aspect of the regulations, especially with regard to new de-
vices and procedures in the surgical field.

The need for formal ethical approval for retrospective case se-
ries and audit reviews has also led to a decrease in the research
output of both South African and intemational researchers, as they
are frustrated with the processes for ethical approval for low-risk
retrospective academic research. The reason for the frustration is
that many research ethics committees require formal good clinical
practice-type processes, even for non-interventional anonymised
data assessment.*=

Part of this frustration stems from the multiple steps in obtain-
ing final consent in some facilities, where first a university ethics
committee then the hospital management must approve the pro-
tocol; then final approval from the university is obtained, and after
this approval from the provincial health services is still required.
Streamlining this process to one committee with broad representa-
tion would encourage research. In a sifuation where there is a dire
necessity for clinical research in trauma settings, it is unethical for
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bureaucratic processes to delay or obstruct research. A research
ethics committee should do what it has been set up to accomplish:
facilitate ethical research!

What are some of the controversies in the
international trauma and emergency literature that
may be relevant to South Africa?

The high prevalence of HI'V among the frauma population is well
known in South Africa, yet testing without informed consent is con-
sidered unethical in this country. It may be time to consider the
American Centers for Disease Control guideline for HIV opt-out
testing in emergency centres® to provide clinicians with the knowl-
edge fo address less common organisms when treafing the septic
complications that commonly follow severe frauma, particularly
when there is ICU admission. This would also serve to improve
clinician safety.

There are a number of novel therapeutic products designed
for use in the injured patient in the developed world that are not
yet available in South Africa. Many of the newer haemostatic de-
vices and products are not yet registered by the Medicines Control
Council, while patients are compromised due to a lack of cumrently
available suitable altemative therapeutic strategies. The lengthy
time delays associated with registering a new drug or device result
in obstruction to access of necessary medical care. The ethical
dilemma faced by the treating clinician in this situation is immenss,
especially in light of beneficence and non-maleficence. Acting in
the best interests of the patient would require use of the proven
new and better freatment option, an option that is denied to the pa-
tient because of regulatory hurdles blocking access. Streamlining
the processes for the introduction of novel modalities is required
for products that can be life-saving in emergency situations.

Conclusion

Trauma is an aspect of emergency care that extends far beyond
the emergency centre, with many additional medico-legal and ethi-
cal concems. This brief overview has sought to highlight some of
these dilemmas and to encourage the consideration of attemative
methods to address these issues. In addition, much-needed re-
search in this field is requisite and should be encouraged.
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Missed injury - decreasing morbidity and mortality:

A literature review

TIMOTHY C. HARDCASTLE, M.B. CH.B, M.MED. (CHIR.), EC.S. (S.A.)
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Summary

This brief literature review examines the causes of missed injury,
the typical clinical pictures that are associated with missed injury
and techniques and procedures to help avoid missing injury in the
light of the recent literature, while highlighting the cost implica-
tions for clinicians.

Missed injuries are defined variously as injuries identified after the
initial period of resuscitation (primary and secondary survey of
Advanced Trauma Life Support™), although they may also be inju-
ries identified after a defined time period after injury, such as 12
or 24 hours."* However, there is no absolute definition, since some
missed injuries may present long after the traumatic event (e.g.
penetrating injuries of the diaphragm presenting many months to
years later as a hernia).

Missed injury has been a source of concern to clinicians for
many years, and the first series examining the influence of missed
injury from South Africa was reported by Gordon in 1986." While
missed injury is not new, what is surprising is that injuries are
missed even in developed countries with experienced units.™

Incidence

Why make such an issue about missed injuries? Missed injuries
occur with a remarkable degree of regularity in recognisable pat-
terns, with the same or similar patterns of injuries being missed
repeatedly in most reported series from around the globe.

Looking at South African original publications on missed inju-
ries, the first, from 1986, examined missed injuries in children in a
newly developed paediatric trauma unit and detected a 2.5% inci-
dence in the children admitted to the wards, whereas only 0.3% of
children ‘treated and released’ were found to have a missed injury.’

Muckart and Thomson® subsequently reported their experience
with torso trauma from KwaZulu-Natal, finding a 2.6% missed
injury rate for penetrating trauma and a 4% rate for blunt trauma.
They noted that the consequences were grave, with a 44% mortal-
ity rate overall for this subgroup, which increased to 88% if the
missed injury was missed at urgent surgery.

Depending on the definition of missed injury, the incidence var-
ies from around 1.3% to as high as 39%.°* Most commonly there
is a human factor involved in the misdetection of the injury.” Of
all missed injuries identified, the sub-group that requires a change
in management (i.e. clinically significant injuries) is between 15%
and 22% of the total.

More recently, Clarke and co-workers from Pietermaritzburg
presented their experience, also reporting a 2.5% incidence, but

attempting to classify the cause of the misdiagnosis. They found
that 41% of missed injuries were due to inadequate clinical assess-
ment, while 32% were due to errors related to imaging (wrong
investigation or misinterpretation), thus implying that 73% were
due to human error.” One further study examined technical issues
around chest drains, but this was not directly related to missed
injury; rather misplaced or incorrect technical methods were iden-
tified, with the potential for fatrogenic injury."

The true incidence of missed injury in South Africa is unknown,
because we have only local databases and no comprehensive
trauma registries; many of the former are paper based and there-
fore less robust than electronic databases. The Trauma Society has
attempted to rectify this by establishing the Trauma Bank database,
but uptake has been variable.

A number of recent international studies on the subject have
been identified. These include a review of the largest patient cohort
to date from the Los Angeles group in the USA,"” where 35 000
patients were reviewed. Of these 1% had a complication identi-
fied. Only 14% of these complications (58 patients) were due to a
missed injury; however, 64% necessitated a management change.
This highlights the low level of missed injury in a modern, level 1
trauma centre in a developed country.

Malhorta ef al. from Virginia examined 1 353 trauma patients
and had a 50% follow-up rate at 4 weeks after injury (692
patients).” In this follow-up group they identified only 17 patients
with a missed injury that required medical intervention, i.e. 2.5%
of the follow-up group, in keeping with previous publications.

Finally, Ekeh and colleagues examined the incidence of missed
injury to the aortic arch when plain film radiography of the chest
was compared with computed tomography (CT) scans, and found
that there would be an 11% missed injury rate when relying only
on the chest film." This leads to the conclusion that better screen-
ing tests, such as trauma CT, are recommended for patients with
blunt chest trauma, even if the plain film is normal. Interestingly,
50% of the controls in their study with a normal aorta had an
abnormal plain radiograph, again demonstrating the poor sensitiv-
ity of this test.

Which injuries are missed?
Missed injuries can be detected across the entire spectrum, but
there appear to be certain groups of injuries that are more likely to
be overlooked or remain unsuspected.

Cervical spinal injuries continue to be overlooked or missed,
due to inadequate clinical assessment, inadequate imaging, or not
evaluating abnormal films with further imaging, both of the injury
and the rest of the spine.” Fortunately the majority of these injuries
are stable injuries with no adverse sequelae.” Thoracic or lumbar
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spinal fractures are missed due to inability to do a proper clinical
examination, and a low threshold to image these regions should be
maintained.” CT is regarded as the gold standard, for both adults
and children.*"”

Chest injuries that are often missed or underestimated include
pneumothorax or haemothorax, missed when the imaging is
undertaken early after injury or where the clinical picture gradu-
ally evolves, for example with progression of pulmonary contusion.
Older patients are at an increased risk of having a chest injury
underestimated.”™ Other chest injuries that may be overlooked
include diaphragm injury (particularly penetrating injuries), aortic
injury when the initial chest film is reported as normal, and occa-
sionally missed penetrating cardiac injury.”

The abdomen is another area of concern, since blunt small-bow-
el injury may be masked by a decreased level of consciousness, lack
of initial abdominal signs, and other distracting injuries.” Small-
bowel and pancreas injuries are more common when a liver injury
is present.”’ The concept of the solid organ injury that "has bled
and has now stabilised, allowing for selective non-operative man-
agement, is well established. It is recognised that there is a higher
incidence of delayed diagnosis of bowel injury in this group, with
a higher morbidity but no statistical increase in mortality.” There
is a need for increased vigilance in this group of non-operatively
managed patients.

The other areas of concern in the abdomen are the retro-
peritoneum and the ureters, which are often not visualised with
penetrating injury and may only be diagnosed appropriately with
imaging studies. Included with the abdomen is the perineum,
another area where injuries may be missed, due to inadequate
removal of clothing or through avoidance of rectal or genital
examination. Missed injuries here lead to high rates of sepsis.” The
consequences of missed abdominal injury are devastating, with
the need for admission to an intensive care unit (ICU), multiple
re-laparotomies, the risk of multiple organ dysfunction or failure
and prolonged hospital stay for survivors, while the mortality of
abdominal sepsis remains high at around 25%."

Up to 50% of all missed injuries in a number of studies have
been reported as occurring in the extremities and other bony tis-
sue.™* Injuries that are easily overlooked in the rush of the resus-
citation phase are those to the small bones of the hands and feet, to
ligaments (particularly knee dislocation), and to the facial bones.
These should be actively searched for in the post-resuscitation
period.

Meurovascular injuries that are missed are of particular concern
as they may lead to avoidable limb loss or even loss of life. These
injuries often occur in compromised patients (head or spinal inju-
ry) who are difficult to evaluate. Blunt cervical vascular injury with
resultant stroke, peripheral nerve deficits and undetected com-
partment syndrome occur in this patient group, and close clinical
observation and liberal fasciotomy are invaluable.

Less commonly, myoglobinopathies and renal failure (‘crush
syndrome’) occur when soft-tissue injury or reperfusion injury
are underestimated. Risk groups include those who have been
assaulted with blunt objects (‘sjambok injury’) or those with blunt
multiple injury. Liberal screening with serum creatine kinase or
urine myoglobin will prevent renal impairment.” Adequate fluid
resuscitation will avoid the complications.

Foreign bodies may be missed by inadequate imaging (glass) or
through deliberate concealment (criminal activity) and may be a
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source of later litigation. Finally, other underlying disorders may
mask clinically relevant findings or may be inadvertently identified
after trauma with resultant potential for inappropriate intervention
on the assumption that it is a traumatic injury (e.g. a stab wound
of the neck with an abnormal contrast study that turns out to be
achalasia).™

Why are injuries missed?

The reasons for injuries being missed are complex and multifac-
torial. The high levels of diagnostic uncertainty associated with
emergency patients, the need for time-dependent decision making,
multiple care providers and surrounding distractions all increase
the chances of missing injuries. Numerous handovers of care also
result in loss of information. The quality of the system in which
the provider is working also influences the risk of missing an
injury.” All of these factors lead to a lack of ‘dual-process’ thinking
- an imbalance between protocol and common sense, for example
not following a particular line of investigation as per protocol
because there are other distracting injuries or competing priorities.

Mis-triage occurs where older and very young patients are dif-
ficult to assess, when clinicians lack experience or skills, such as
limited ATLS training and lack of trauma nursing skill, or in the
presence of mainly junior staff, as is typical in many of the rural
hospitals in South Africa. System issues include rural hospitals not
referring appropriate patients timeously, or a delay in availabil-
ity of blood results, radiology results and other investigations. In
South Africa, cost containment plays a very definite role, such as
not doing a test to save money when the test is clinically indicated.
However, this can never be a justifiable defence in a claim for dam-
ages incurred through inadequate testing.

When all the above are viewed as intertwining concentric circles
with multiple interplay, several factors can be identified, both
internal and external, that affect error occurrence in a care sys-
tem.” These include patient factors, technological factors, the
health worker’s physical and emotional state, ambient climatic and
working conditions, the physical structure of the facility, social,
legal and cultural influences. and finally the quality of the hospital
organisation.

Clarke ef al."” have devised a taxonomy for missed injury, and
Thomson and Greaves” have proposed a standard reporting system
for missed injuries — both are valid and highly recommended for
practice quality assurance.

What are the consequences of missed injuries?
Fortunately, most missed injuries are unlikely to cause significant
morbidity or mortality. These injuries do not usually prolong
ICU stay,” although limb injuries may decrease long-term quality
of life. In most cases the higher mortality is related to the sever-
ity of other readily identified injuries rather than missed injuries.
Although as many as 30% of injuries may be considered ‘signifi-
cant, few (<2%) are lethal.” One recent autopsy study revealed that
6.5% of deaths were attributable to missed or delayed injury diag-
nosis.” Pfeifer and Pape, in a meta-analysis of 17 studies, state that
there was an equal mix of minor and major missed injuries, with
a very low (1 - 4%) incidence of life-threatening complications
The fact that health care is expensive, particularly in the light of
the planned National Health Insurance.” and the cost of litization
is increasing, should lead to awareness of and vigilance regarding
missed injury.
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How do I avoid missing injuries next time?
Croskerry” advises that reducing dependence on memory by writ-
ten protocols, regular review of the patient in context (what he
calls ‘metacognition’), and optimising the local treatment environ-
ment can decrease clinical error. The use of clinical decision nodes
and feedback loops will enhance this review process. One example
pertinent to the trauma patient is known as the Tertiary Trauma
Survey, first described by Enderson in 1990.

The Tertiary Trauma Survey*
This concept is outlined in terms of the frequently asked questions
pertinent to the topic.

First, why perform a Tertiary Survey? A significant proportion of
delayed diagnoses are radiology related, with some of the results
only available after the secondary survey is complete. About 6% of
these injuries will require surgical intervention, or other changes in
management.

Second, what does the Tertiary Survey comprise? It should include
a complete review of the patient’s clinical findings and incorporate
all body systems, a review of all radiology and blood results and a
review of all procedural interventions that have been performed
during the resuscitation and definitive care phases, so as to allow
for determination of further care plans.

Third, who should be screened with a Tertiary Survey? Ideally all
trauma patients should be reviewed in this way, although outpa-
tient studies have determined that the missed injury rate is usu-
ally <1% for patients discharged home after initial assessment, so
the risk is reduced in this patient cohort. Certainly all admitted
patients should be included, especially those admitted to an ICU.

Fourth, when is a Tertiary Survey performed? Recommendations
are that it should be done either on arrival in the ICU or after 24
hours after admission to a ward, as this gives time to get all the
relevant documentation and allows the resuscitation phase to be
completed. It can, however, be performed on an outpatient basis,
although the stated risk is lower for these patients.

Finally, how does a Tertiary Survey proceed? The most important
concept of the Tertiary Survey is that it is a team-based review,
which should include at least one unbiased senior staff member,
preferably not previously involved with the case. In the context of
blunt trauma it is also ideal to have orthopaedic input because of
the high rate of missed musculoskeletal injury. It has been dem-
onstrated that the Tertiary Survey is more useful in blunt than
penetrating trauma, since the operative indications are often more
dearly defined in the penetrating trauma subgroup.

Conclusion

In summary, to err is human, so missed injuries are not an embar-
rassment. However, although no witch hunts should be instigated
when injuries are missed, continuous audit is essential in prevent-
ing repeated errors! Missed injuries will occur, so one must actively
investigate to find them, as such injuries may delay healing or
cause multiple-system compromise. Deal with these injuries rap-
idly once they are identified, as they can increase morbidity and
maortality. Develop suitable systems to improve care so that missed
injury is minimised, otherwise the risk remains that litigation may
follow.
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This paper was presented as a plenary overview lecture of missed
injury at the Emergency Medicine in the Developing World congress
held in Cape Town on 24 - 26 November 2009
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EDITORIAL

Trauma care in Africa: Triumphs and challenges

Trauma has largely shaped the development of emergency sur-
gery throughout the ages, with many of the advances in emer-
gency care and resuscitation emanating from the battlefield."
Africa is a continent of contrasts — part developed world, part
developing world; rich and poor combined. Trauma follows
mfectious disease as the second leading killer of the people
of Africa® Much interpersonal violence has taken place in
Africa — from liberation struggles, to civil wars, to genocides’;
vet the everyday trauma of the mechanised killing machine,
known commonly as the motor vehicle, is the real menace to
the youth of Africa.*

The triumphs (because there are achievements in African
trauma care — not everything is negative): although the signif-
icant amount of trauma has been damaging to the population,
it has forged the development of expert surgeons, orthopae-
dists and emergency physicians; this plethora of pathology
has led to advancements in both operative and non-operative
management of penetrating trauma, pioneered in South
Africa®; the adoption of the Advanced Trauma Life Support
(ATLS) course (initially in South Africa (next year marks the
20th anniversary of the first SA course), and then m parts of
North Africa and most recently in Nigeria)®; the Definitive
Surgical Trauma Care course for surgeons was pioneered in
South Africa (1999) and has become a worldwide respected
training initiative.”

The speciality of Emergency Medicine® is another triumph
in Africa, with South Africa being the first country in Sub-Sah-
aran Africa to formally register such clinicians.” The emer-
gency medicine physician is specially trained to treat the
entire trauma load, as well as those who are acutely medically
l. In the United States and other “western™ societies, the
Emergency Physician 1s the entry point into the hospital
system. They are trained to acutely assess, manage and then
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coordinate with the surgical colleagues. Ghana, West Afnica,
has successfully started residency training in Emergency med-
icine, and several other countries are looking to follow suit. A
South African led initiative brought about the establishment of
the African Federation of Emergency Medicine, which serves
as the professional organization for the continent.

The work performed in smaller African countries such as
Ghana in developing structured trauma care systems and dri-
ver first aid,'®"" and in Nigeria where truck drivers are trained
to provide proper basic First Aid to road traffic injuries'? are
worth recognizing. The World Health Organisation has spear-
headed the Essential Trauma Care (EsTC) and Prehospital
Trauma Care programs to draw attention to the increasing
burden of trauma in the developing world."*'*

The challenges (changeable conditions and things to im-
prove upon): war is tragic and the loss of life, the use of
child-soldiers and the rape and pillage of towns and villages
throughout the continent stand in stark contrast to the relative
peace in the First World; the fact that doctors who provide
trauma and emergency care can themselves become victims
of murder or rape is a true atrocity'™'% child abuse remains
a significant cause of suffering and injury'’; the limited re-
search into the underlying causes, and characterization, of
the increasing burden of injury limit the ability of many coun-
tries to enact proper strategies for intervention.

While South Africa has made some strides in providing an
accreditation system for trauma-capable hospitals by engaging
all the role players in the development of the criteria, the chal-
lenge is to expand this to other countries. Another challenge 1s
to develop Afrocentric trauma systems that will be relevant to
our countries, which in varying stages of development. These
systems would also have to be economically feasible for the
majority of countries to implement.'™'? Adapting the afore-
mentioned EsTC programs to align with the Trauma Society
of South Africa criteria may be the answer.

Along with many aspects of health care in Africa, money is
an incredible challenge.®® As a result of lack of funding, the
majority of African governments cannot provide Emergency
Medical Services, even at a basic level. Thus, many trauma
patients die at the roadside for lack of access to available
facilities. The burden of disease is frightening in severity and
number, especially when one examines the relative lack of
access to operative faciliies and intensive care units across
Africa.'®2
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Training is an area of concern, with insufficient trauma
training in most medical school curricula.”* This training must
include prevention, resuscitation, acute management and reha-
bilitation aspects, as all of these are under-developed in most
African countries. This training should ideally extend beyond
the “trauma centres” to include the rural level providers who
are often the initial point of patient contact. As there are insuf-
ficient medical professionals practicing in most nations, there
is a delicate balance between providing service while allowing
personnel to attend courses to increase knowledge. If your
small hospital only has two practitioners, who will see the pa-
tients while they are away updating their skills? When training
1s available, many cannot afford to attend the courses or may
be deterred through the difficulty in getting access to the train-
ing venues.

Furthermore, at the local facility level, many Emergency
Centres are lacking in the design, layout and ancillary services
(including access to properly trained referral specialists) to
provide a trauma care service to patients that is cost-effective
and also scientifically based. In addition in many African
countries the trauma is managed by surgeons primanly trained
in orthopaedics and this delays care for non-bony mjuries. The
role of the cross-trained emergency medicine ph an, who
can aggressively resuscitate and undertake appropriate diag-
nostic work-up, cannot be understated.

In summary, much has been achieved in the care of the
trauma patient, vet many challenges remain. The road ahead
in Africa should take a three pronged approach: research to
gain better understanding; pointed training to increase and
standardize knowledge, and continent wide collaboration to
hasten the development of systems in all countries. It behoves
all who look after emergency patients, irrespective of disci-
pline, to become competent and remain up-to-date in the
assessment and treatment of the injured. We must work to de-
velop systems that are relevant to Africa and ensure that the
disease is attacked at all levels: from prevention, to treatment,
to rehabilitation.
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Expert Commentary

The injured child in Africa

Timothy C Hardcastle
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Department of Surgery, University of KwaZulu-Natal, Inkosi Albert Luthuli Central Hospital, Durban. South Africa

In this issue of JETS, Dr. Ademuyiwa and colleagues provide
a comprehensive literature overview of the challenges and
stumbling blocks in providing trauma care to the most vulnerable
“poorest of the poor” in Africa — the child in a low-income
country." As an example of the injury burden, when this author
reviewed pediatric trauma at his previous institution over a 6-year
period, the age group 0—13 years comprised 36% of the total
trauma load of a large teaching hospital (treating both adults and
children) in the northern suburbs of Cape Town, South Africa,
with nearly 8000 children treated for injuries annually (data on
file—previously presented at International Trauma Congress
2006, Durban).

Africa is indeed a continent of contrasts with relatively well-
equipped and supported semi—First-World facilities in parts of
the continent (South Africa, Egypt, Botswana, parts of Nigeria,
Zambia, Uganda and Namibia), yet with non-existent facilities in
many other parts of sub-Saharan Africa. The burden of disease
is very different from many other world regions, especially the
developed world, with tuberculosis, other infectious disease,
malnutrition and the ravages of HIV-AIDS high on the list of
mortality determinants.®

With this focus on communicable disease and a lack of recognition
by governments in lower and middle income countries (LMIC)
that trauma is a distinet preventable disease, the services treating
trauma are indeed struggling. These “islands of excellence” are
trying to cope with the general “sea of indifference” as shown
by many governments and health services in Africa.”!

The greatest challenge is one of access, particularly access to
care for the indigent patient, more so for children, since there
is only one dedicated state-funded children’s hospital with a
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major trauma center in sub-Saharan Africa (Red Cross Children’s
Hospital, Cape Town, South Africa). Simple solutions to access
and prehospital care have paid off in places like Ghana, where the
work of Drs Mock, Quansah and the World Health Organization
(WHO) team led to basic system development in that coum:ry.w
This has been reviewed in some detail by the anthors and is well
worth noting. There is much written on trauma in general in
the published literature; yet, there is a dearth of child-specific

publications, hence the importance of this review.

There remains some light at the end of the tunnel. A number
of international aid agencies have established teaching centers in
Affica, such as the Aga Khan Hospital, the Emory Global Surgery
Program (together with the Pan African Association of Christian
Surgeons)P among many other similar ventures. The hope is that
they address the issues from an Afrocentric perspective within
a cost-effective framework and not try to replicate First-Woild
ideas in a rural setting. The WHO has established tools®! to enable
governments to work on system development, and the Trauma
Society of South Africa has set criteria for Trauma Centers
relevant to South and southern Africa, with the intent to enable
system devtlcpment.m South Afiica is also the first country
with Trauma Surgery as a surgical sub-specialty after training
in General Surgery, which includes the care of the injured child
and must therefore look to support the rest of Africa in training
staff to meet this need.l’ Cost-effective trauma registries, such
as the TraumaBank® of the Trauma Society of South Africa,
may additionally assist in this endeavor.l The Trauma Society of
South Africa has a website (www.traumasa.co.za) where resources
are available to assist in the provision of trauma care to Africa.

Active programs of injury prevention are essential, especially
when one reviews the incidence of motor vehicle collisions in
the pediatric population, where up to 84% of these cases were
injured as pedestrians.® This is an indictment on the lack of
prevention, especially as we enter the WHO Decade of Action
on Road Safety 2011-2020! Additionally, interpersonal violence is
prevalent in parts of Africa, where a culture of violence remains
as a consequence of foreign imperialist oppression.

The establishment of the African Federation of Emergency
Medicine (www.africanemergeare.ning.com) has also directed the
attention of the emergency medicine fraternity squarely on Africa
and the organization is intending to publish a journal, relevant
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to Africa, in the near future. The establishment of emergency
medicine standards for Africa, together with the passion of
African surgeons for improving the plight of the injured child,
will ensure a mortality and morbidity reduction over time, in a
similar fashion to that seen in the First World; however, African
governments need to realize that the initial cost will only be
realized over an 8—10 year period.

In conclusion, it remains for me to congratulate the authors of
the review for their fortitude and courage to address the needs
of the injured child and to recommend this thoughtful overview
to our readers.
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2) Overview of Trauma Systems: Arab Health Vol 3; 2011: 26 — 28

INTRODUCTION detract from the care provision for this Support® program in many developed and
Trauma is the result of man’s interaction preventable entity. developing countries. with improvements
with man and the environment. Trauma The care of the trauma patient has in the outcome of the patient surviving to
remains the second major killer of undergone major improvements in hospital admission. Unfortunately, however,
humankind. Motor vehicle collisions, recent years with the multi-national often the results end in the Emergency
interpersonal violence and wars are adoption of the Advanced Trauma Life Room, with little thought given to the
continuously in progress around the further in-hospital care of the patient. This
world. The relative shortage of healthcare is certainly true of the developing world
providers and the focus of much of the but is also true for certin parts of the
Health Programs of governments on developed world.

infectious disease and diseases of lifestyle In mature trauma care environments
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to discharge takes in excess of 10
years to bear fruit. The reasons for this
improvement in overall survival are
determined by a number of aspects
These include the development of
inclusive systems, with multi-disciplinary
trauma-specific programs incorporating
pre-hospital care, emergency room care,
early appropriate surgical and orthopaedic
care and trauma-focused intensive care
The greatest subsequent advance has been
the incarporation of multidisciplinary in-
hospital and free-standing rehabilitation
services in returning patients to an
economically productive environment
The question that remains is how
to develop such systems of care ina
cost-efficient and yet outcome-based
manner. This short article will attempt
to provide an overview of the answer to

this gquestion

DEVELOPINGTHE SYSTEM
Development of a system starts with an
understanding of the burden of disease,
establishing the need for improved trauma
care and getting government health
department buy-in to the process.This
is particularly important in the light of
the World Health Organisation (WHO)
Declaration on Emergency Care and the
Decade of Action on Road Safety.

The next step is training, both of the
prehospital providers and the in-hospital
providers.This training can be through
formal college- or university-based
courses or through so-called short-course
training. South Africa has become the
first country to formalise trauma surgery
as a full sub-speciality accredited by the
health authorities. Short courses include:
prehospital: PHTLS or ITLS; in-hospital:
ATLS® / TNCC® for the emergency
room; and advanced courses for the
surgical teams such as DSTC™

The training must focus on getting the
patient to the correct level of care within
the least amount of tme, without delaying
definitive operative care, through prolonged
resuscitation. The next step is to teach
surgical skills. as is taught on the Definitive
Surgical Trauma Care (DSTC™) and similar
courses, where the operative approach
called ‘Damage Control' and ‘Damage
Control Orthopaedics' is utilised to treat
the physiologically unstable patient.

The treating healthcare workers need
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to understand that trauma patients have
more than anatomical injury only; in fact,
physiological derangement together with
the inflammatory response Kkills, when
prolonged fluid resuscitation is continued
and appropriate “abbreviated” surgery is
not undertaken expeditiously. This requires
that the system include suitable laboratory
and imaging services, which may be used
for both diagnosis and treatment (e.g.
endovascular therapy).

Damage Control Surgery has become
the ‘catch-phrase’ of the nineties and
today. Originally described by Rotondo
and Schwab in 1993 and extended to the
bone and soft-tissue injuries by Scalea
and Pollack in 2000.The focus is to stop
the bleeding, stop potentially infective
contamination (source control) and

temporise the patient to ‘fight another

/’

FEATURE TRAUMA MANAGEMENT

day’, then stabilise them physiologically
in the Intensive care unit (ICU), with the
goal to return to the operation room
with a patientin a condition to tolerate
reconstructive procedures.

The intensive care of the severely
injured patient must be a team effort
and the trauma patient has different
needs to the non-trauma patient in ICU,
including the need for further surgical
procedures, haemostatic resuscitation
and the provision of prophylactic,
rather than therapeutic antimicrobial
treatment. The system must ensure that
the patient who will require ICU care is
transferred to the highest level of care
in the system rapidly, preferably through
direct transfer. Ideally the surgeons
treating the trauma patient should be
trained in intensive care and be the
‘captain of the ship’ for the duration of
the care of the patient, until stepped
down to rehabilitation facilities

The third step in setting up patient-
centred systems of trauma care is the
credentialing and accreditation of trauma
facilities to set up a network of hospitals
that can treat the varied levels of injury
severity The American College =



«The treating
healthcare workers

need to understand
that trauma patients
have more than
anatomical injury only»

of Surgeons Committee on Trauma, the
Royal Australasian College of Surgeons
and the Trauma Society of South Africa
have recently compiled such criteria for
their regions, while the WHO Essential
Trauma Care programs (EsTC-Guidelines
and Prehospital Trauma Care) are relevant
to lower income countries.

The fourth step in this process is
continuous data collection and the
establishment of registries to enable the
audit of outcome and resource utilisation.
To this end there are a number of
commercially available systems such as
NTRACS (American College of Surgeons),
TraumaBank (Trauma Society of SA) and
others, which allow for accurate data
collection and review.

Early appropriate care comes to naught
when the rehabilitation programs and
even residential rehabilitation facilities are
not a part of the inclusive trauma system.
The role of the physical or occupational
therapist, dietician, speech and swallowing
therapist among other team members
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cannot be understated, both in the acute
care hospital and in the rehabilitation
centres outside the hospital environment.
This remains the greatest challenge in
lower-and middle-income countries.
When all these steps have taken place
the bodies that fund healthcare must
realise that the establishment of systems
per se is not a ‘quick-fix". It takes around
10 years for the long-term results of
the system to show improved survival
and cost-efficiency. This was elegantly
demonstrated in two recently published
studies. In the first study it was
demonstrated that Delaware’s inclusive
trauma system, in which all hospitals
providing acute care participate,
was associated with an incremental,
significant decrease in mortality of the
most critically injured patients, which

was more substantial than the American

LEARN MORE

The Emergency Medical Exhibition and
Congress, part of the Abu Dhabi Medical
Congress taking place on 23-25 October,
is the region’s only event dedicated to
emergency and trauma professionals.
The event facilitates a broad spectrum
of business opportunities for healthcare
companies specialized in emergency
medical products. For more information,
visit www.abudhabimed.com

national average.

In the review of an inclusive Canadian
trauma system (Quebec), a statistically
significant mortality reduction for
critically injured patients could only be
demonstrated between 1999 and 2006,
ten years after the completion of the
system implementation.When reviewed
this mortality reduction was a massive
24% suggesting that regionalised inclusive
trauma systems may provide better care
for trauma victims. It should be noted,
however, that in lower-income countries
this reduction in mortality may be identified
even earlier with the utilisation of ongoing
audits. The two recent studies from Durban
both demonstrated a low missed injury
rate and a mortality reduction with the
establishment of a dedicated trauma service
with trauma-surgeon led teams providing
initial and definitive care.

Prevention is also an essential
component of the system, which implies
that not only healthcare providers, but
also law enforcement, social services,
fire services and non-governmental
organisations must be involved in the
design and implementation of a trauma
system.The use of the Haddon Matrix
approach will identify both upstream and
downstream interventions to reduce the
incidence of trauma and guide interventions
to reduce the impact of injury.

CONCLUSION
Across the world trauma systems are
in different stages of development, with
the low-middle income countries at the
infant stage and parts of the developed
higher income countries at either the
implementation or audit stages. Different
systems work for different countries (e.g
from the American ‘paramedic to hospital
system’ with limitation of scene time, to
the French ‘stay and play’ doctor-based
pre-hospital care). Each world region
must decide what is most appropriate to
their income range and ability to provide
care, however it is well demonstrated
that good systems reduce mortality and
morbidity. Most importantly a commitment
is required to ongoing development of
prevention programs to curb a disease
process that is mostly preventable
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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™ 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 2: Other documents for examiners reference: BREC Ethics Approval

UNIVERSITY OF
KWAZULU-NATAL

RESEARCH OFFICE
Biomedical Research Ethics Administration
Westville Campus, Govan Mbeki Building
Private Bag X 54001
Durban
4000
KwaZulu-Natal, SOUTH AFRICA
Tel: 27 31 2604769 - Fax: 27 31 2604609
Email: BREC@ukzn.ac.za
Website: http;//research.ukzn.ac.za/ResearchEthics/BiomedicalResearchEthics.aspx

11 August 2010

Dr. T Hardcastle

Inkosi Albert Luthuli Central Hospital
Trauma Unit, Level 3

Private Bag X3

Mayville

4058

PROTOCOL: A Trauma System for KZN- Local development for local need.
REF: BEO11/010.

EXPEDITED APPLICATION

A sub-committee of the Biomedical Research Ethics Committee has considered and
noted your application dated 14 January 2010.

The study was provisionally approved pending appropriate responses to queries
raised. Your responses dated 10 August 2010 have been noted by a sub-committee
of the Biomedical Research Ethics Committee. The conditions have now been met
and the study is given full ethics approval and may begin as from 11 August 2010.

This approval is valid for one year from 11 August 2010. To ensure uninterrupted
approval of this study beyond the approval expiry date, an application for
recertification must be submitted to BREC on the appropriate BREC form 2-3
months before the expiry date.

Any amendments to this study, unless urgently required to ensure safety of
participants, must be approved by BREC prior to implementation.

Your acceptance of this approval denotes your compliance with South African
National Research Ethics Guidelines (2004), South African National Good Clinical
Practice Guidelines (2006} (if applicable) and with UKZN BREC ethics requirements
as contained in the UKZN BREC Terms of Reference and Standard Operating
Procedures, all available at http://research.ukzn.ac.za/ResearchEthics11415.aspx.
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BREC is registered with the South African National Health Research Ethics Council
(REC-290408-009). BREC has US Office for Human Research Protections (OHRP)
Federal-wide Assurance (FWA 678).

The sub-committee’s decision will be RATIFIED at a full sitting of the Biomedical
Research Ethics Committee meeting to be held on 14 September 2010.

We wish you well with this study. We would appreciate receiving copies of all
publications arising out of this study.

Yours sincerely

Pr ﬁse;ar//

z% air: Biomedical Research Ethics Committee

Proof of annual renewal is available for review if requested by the examiners.

Post-graduate Education Committee Approval:

' UNIVERSITY OF
Py KWAZULU-NATAL

e INYUVESI
e, YAKWAZULU-NATALI

31 August 2010
Prefessor SR Thomson
Department of Surgery
NRMSM

Dear Professor Thomson

PROTOCOL:" A Trauma System for KZN. Local Development for Local Need™
TC Hardcastle 209542793 — PhD Surgery

The Pestgraduate Education Committee ratified the approval of the abovementioned study on 21
August 2010.

Please note:
= The Postgraduate Education Committee must review any changes made to this study.
= The study may not begin without the approval of the Biomedical Research Ethics
Committee.
May | take this opportunity to wish the student every success with the study.

Yours sincerely

Professor SJ Botha
Chair: Postgraduate Education Committee

CC. Dr TC Hardcastle Biomeadical Research Ethics Committee
Westville Campus

Founding Compuses:

Ech A

R. of Hhci 1910 - 2010
- Edgewocod
Postal Addmas: Private Bog X7. Congelia, oommm  Horword College
4013, South Africa
OF acavemc ¥ Maedical School
Talephons: +27 {0)31 250 4723 s
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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 |
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”

e List the location of your EMRS base

e How many of the staff members have completed a certified disaster course (in-house
or DOH-MIMMS)

e Did you know about the FREE training available in preparation for FIFA2010?
Yes No

e 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 Isthere 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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e 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)



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 |
certify that 1 understand the nature of the study and participate in this study voluntarily. I
understand that | 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
e Name of Hospital

o Total Medical staff (MB, ChB or equivalent / higher)

e Total Registered Nurses working in Casualty

e Total other Nurses in Casualty

e Number of Doctors working in casualty or trauma unit?

e Number of the medical staff with accredited additional trauma training (ATLS or
similar) who work in the casualty

Number Number with ATLS or similar

e Number of locum staff working in the Casualty area and percentage of these staff
who are ATLS certified
Number Number with ATLS or similar

o Referral Major Hospital if applicable:

e What challenges do you face in arranging and initiating a transfer?
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Time to <l |12 |24 | >4 How often does this impact on patient

arrange Hr |Hr |[Hr |[Hr outcome in your experience?

transfer alwa | ofte |usuall | seldo | neve
ys n y m r

Ability to || easy | difficult | How often does this impact on patient

get hold outcome in your experience?

of a alwa | ofte |usuall | seldo | neve

referral ys n y m r

doctor

and

willingne

ss to take

your

patient

Wait for <l |12 |24 | >4 How often does this impact on patient

EMRS Hr |Hr |Hr |Hr outcome in your experience?

availabili alwa | ofte |usuall | seldo | neve

ty at ysS n y m r

correct

level of

care

Shortage | How often does this occur in your How often does this impact on patient

of unit? outcome in your experience?

equipme ||alwa | ofte | usuall | seldo | neve alwa | ofte |usuall | seldo | neve

nt and ys n y m r ys n y m r

sundries

in local

facility

and

transfer

team

e Surgical Service.
‘Surgeon (Number) ||Yes [ No | | Fellowship Trained [[Yes [No |
Registrars / MO’s Yes No ‘Number: ‘

e 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:

e How many resuscitation trolleys with complete airway equipment?

1
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2

3

4 or more

e Is chest drain equipment readily available?

| Yes

| No

e How many ventilators (mobile or transport)?

1

2

3

4 or more

e How often is the equipment checked?

Weekly

2X per week

Daily

After every resuscitation | Yes

| No

e How much Ringers Lactate or similar fluids are available?

Ringers Lactate:

Other resuscitation fluids:

e How much blood is kept in storage on-site?

e How much FDP?

e 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

e 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

e Are plain films routinely performed as per ATLS Gold Standard Protocol?

| Yes | No
e 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

e s there a radiologist experienced in trauma to report the radiology or do you do it

yourself?

| Radiologist [[Yes  [No

|| Do it myself

[ Yes

[No ]|

e s 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
e 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

e Describe the deficiencies and challenges in your hospital to optimal trauma care

provision and cite how you suggest this be improved.

Free text box

e Are there any unique facilities or additional capabilities not normally found at a

regional hospital that you provide for trauma patients?

Free text box

e 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



128

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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e Patients with high Injury Severity Score rapidly bypassed to a suitable major trauma
unit (regional or central)

e Reduced number of ICU and ventilator days

e Reduced hospital stay

e Increased access to appropriate rehabilitation services

e Decreased incidence of missed injury and physician error

e 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
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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.



