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TRAUMA

Trauma in South Africa (SA) was described as a 
malignant epidemic over two decades ago, and this 
remains an apt term.[1] An epidemic demands a 
co-ordinated and systematic public health response, 
and there has been much interest in developing an 

appropriate and sustainable trauma system for SA.[1-4] Part of the public 
health response to an epidemic is the development of a comprehensive 
registry that allows tracking of the disease. Although there has been 
some progress in this regard over the past 5 years, mortality data 
remain a concern.[5] Research from SA has shown repeatedly that 
hospital-based mortality data do not capture the actual mortality 
rate, as many corpses are taken directly to the state mortuary,[6-9] 
resulting in significant under-reporting of trauma-related mortality 
rates. This study was designed to provide a comprehensive overview 
of forensic trauma-related mortality data for a 2-year period in 
Pietermaritzburg, the capital city of KwaZulu-Natal Province (KZN), 
and its metropolitan drainage and to identify relationships between the 
mechanisms of trauma, injury patterns and death.

Setting
The Pietermaritzburg Trauma Service functions as a trauma service 
rather than a trauma centre, and attempts to deliver trauma care 
across the metropolitan complex of Pietermaritzburg and provide 
strategic and political leadership in trauma care to the western rural 
health districts of KZN. Pietermaritzburg is the capital of KZN and is 
the largest city in the western part of the province. The 2011 census 
estimated the population of Pietermaritzburg to be 1 017 763 people, 

with a density of 1 771 inhabitants per square kilometre.[10] It is served 
by a tertiary hospital (Grey’s), a regional hospital (Edendale) and a 
district hospital (Northdale). There are four private hospitals in the 
city. All forensic work is undertaken at the government mortuary 
based at Fort Napier in the city centre. Under SA law, all trauma-
related fatalities must undergo a mandatory police postmortem.

Trauma patients are coded red, yellow or green by the emergency 
services. A red code patient is stretcher bound and has deranged 
physiology, a yellow code patient is not stretcher bound but has 
deranged physiology, and a green code patient is mobile and has 
normal physiology. For purposes of the emergency services, the city 
is divided into two functional zones. Patients from zone 1 are taken 
to Northdale Hospital and those from zone 2 to Edendale Hospital. 
However, victims of major trauma (red code) in zone 1 are supposed 
to bypass Northdale and be taken directly to Grey’s. In a mass 
casualty situation, the metropolitan protocol states that two-thirds of 
red code trauma patients are distributed to Edendale and one-third 
to Grey’s, while two-thirds of yellow code patients are distributed 
to Grey’s and one-third to Edendale and all green code patients are 
distributed equally between Northdale and Edendale.

Methods
Ethics approval was obtained before commencing the study (BE 
177/11). A retrospective audit was undertaken of all trauma patients 
presenting to the outpatient departments of the three government 
hospitals in Pietermaritzburg, as well as all the Pietermaritzburg state 
medicolegal mortuary reports of trauma-related deaths. Data were 

An audit of trauma-related mortality in a  
provincial capital in South Africa
N B Moodley, MB ChB; C Aldous, PhD; D L Clarke, MB BCh, FCS (SA), MMedSci, MPhil, MBA

Department of Surgery, Nelson R Mandela School of Medicine, College of Health Sciences, Durban, South Africa

Corresponding author: D L Clarke (damianclar@gmail.com)

Introduction. It has been shown repeatedly that hospital-based mortality data do not capture the actual mortality rate in South Africa, as 
many corpses are taken directly to the state mortuary. 
Objective. To present a comprehensive overview of the forensic mortality data for trauma in an urban metropolitan complex.
Methods. A retrospective audit was conducted by reviewing all mortuary reports for the period 1 January 2010 - 31 December 2011. The data 
recorded included demographics, mechanism of trauma, and cause and site of death.
Results. A total of 1 105 trauma victims died. There were 930 males (84.2%) and 175 females (15.8%), of whom 615 were victims of blunt 
trauma (55.7%) and 490 victims of penetrating trauma (44.3%). The scenes of death were: on scene 584 (52.9%), Edendale Hospital 259 
(23.4%), Grey’s Hospital 144 (13.0%), Northdale Hospital 68 (6.2%), and ‘other’ 50 (4.5%). The ‘other’ group comprised nine deaths at primary 
healthcare clinics and 41 at private hospitals in Pietermaritzburg. Of deaths related to blunt trauma, 153 (24.9%) were secondary to assault 
and 462 (75.1%) to a road traffic collision. Of the victims of penetrating trauma, 81 (36.9%) had sustained gunshot wounds and 309 (63.1%) 
stab wounds. The three leading causes of trauma-related deaths were head injuries (32.6%), polytrauma (29.7%) and chest injuries (27.4%).
Conclusions. Pietermaritzburg has both a high rate of trauma-related mortality and an immature trauma system, resulting in a significant 
number of preventable deaths.

S Afr J Surg 2014;52(4):101-104. DOI:10.7196/SAJS.1995



102          SAJS  VOL. 52    NO. 4     NOVEMBER 2014

manually entered into a spreadsheet for the 
2-year period 1 January 2010 - 31 December 
2011. The data entered included demographic 
data and the mechanism of trauma, classified 
as blunt (assault or road traffic collision 
(RTC)) or penetrating (gunshot or stab). 
Cause of death as recorded in the mortuary 
register was noted. The site of death was also 
recorded and grouped as having occurred 
on scene or at Grey’s Hospital, Edendale 
Hospital, Northdale Hospital or ‘other’, which 
included clinics and private hospitals in and 
around Pietermaritzburg. Statistical analysis 
was performed using Microsoft Excel 2010 
(version 14.0).

Results 
During the 2-year period under review, 
a total of 10 644 trauma victims were seen 
at the three hospitals comprising the 
Pietermaritzburg state hospital complex. 
There were 8 194 males (77.0%) and 2 450 
females (23.0%). The trauma burden consisted 
predominantly of blunt trauma (69.6%), 
followed by penetrating trauma (30.4%). The 
blunt trauma group comprised 3 688 victims 
of assault (34.6%) and 3 715 victims of RTCs 
(34.9%). The penetrating trauma group 
comprised 516 victims of gunshot wounds 
(GSWs) (4.8%) and 2 725 (25.6%) victims of 
stab wounds. A total of 510 patients (4.8%) 
needed admission to an intensive care unit.

During this period, a total of 1 105 
victims of trauma died as a result of their 
injuries (930 males (84.2%) and 175 females 
(15.8%), mean age 33.9 years). The group 
comprised 615 victims of blunt trauma 
(55.7%) and 490 of penetrating trauma 
(44.3%) (Fig. 1). The scenes of the deaths 
were as follows: 584 (52.9%) on scene, 259 
(23.4%) at Edendale Hospital, 144 (13.0%) 
at Grey’s Hospital, 68 (6.2%) at Northdale 
Hospital, and 50 (4.5%) ‘other’. Nine 
fatalities were recorded from the primary 
healthcare clinics in Pietermaritzburg, and 
there were 41 deaths at the private hospitals 
in the city (Fig. 2). Comparing the 521 
(47.1%) in-hospital with the 584 (52.9%) 
on-scene deaths, the majority of in-hospital 
deaths were due to an RTC mechanism 
(n=251, 48.2%) and the majority of the 
on-scene deaths to stabbings (n=212, 
36.3%) (Fig. 3). A total of 159 on-scene 
deaths from stab wounds (75.0%) were due 
to penetrating chest injuries, of which 38 
(23.9%) were penetrating cardiac injuries.

Of the 615 deaths related to blunt trauma, 
153 (24.9%) were secondary to assault and 
462 (75.1%) to an RTC. RTCs ultimately 
contributed to 41.8% of the overall trauma 
mortality. Of the victims of penetrating 
trauma, 181 (36.9%) had sustained gun-
shot wounds and 309 (63.1%) had been 
stabbed. The three leading causes of 
trauma-related deaths were head injuries 
(32.6%), polytrauma (29.7%) and chest 
injuries (27.4%). The majority of the 
polytrauma deaths (86.6%) and head 
injury-related deaths (77.6%) were due 
to blunt trauma. Deaths related to chest 
injuries were overwhelmingly due to 
penetrating trauma (88.8%) (Fig. 4).

Discussion
The trauma burden in SA remains 
significant, and the country experiences 
over 30 000 trauma-related deaths 
annually.[11] This figure represents almost 
two-thirds of the 46  000 annual trauma 
fatalities for the whole of Europe.[12] The 
accuracy of epidemiological data in SA and 
the developing world in general remains 
of concern. It has been shown repeatedly 
in research from SA that hospital-based 
mortality data do not capture all mortality, 
as many corpses are taken directly to the 
state mortuary without ever reaching a 
hospital,[5-9] resulting in significant under-
reporting of the actual trauma-related 
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Fig. 1. Summary of all trauma-related deaths. (RTCs = road traffic collisions; GSWs = gunshot wounds.)
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Fig. 2. Scenes of trauma-related deaths in Pietermaritzburg. (EDH = Edendale Hospital; NDH = 
Northdale Hospital.)



mortality rate. Our data confirm this, 
as almost half of the deaths occurred on 

scene, before the patient could be trans-
ported to hospital.

Interpersonal violence continues to be 
a major contributor to trauma-related 
deaths in SA, as evidenced by our figure 
of 58.2% (n=643) for assaults, gunshots 
and stabbings. This excessive burden of 
interpersonal violence is demonstrated by 
the high proportion of penetrating to blunt 
trauma, and the 1:1 ratio of intentional to 
non-intentional blunt trauma.[1-4]

Trauma trends do seem to be changing, 
however. In the present study, blunt trauma 
contributed to 55.7% (n=615) of all deaths 
– this stands in stark contrast to the almost 
90% of trauma mortality being secondary 
to penetrating trauma reported from nearby 
Durban in the mid-1990s.[1,6,7] This shift to 
a predominance of blunt trauma is partly 
due to an increase in road traffic-related 
injuries, which constituted 41.8% (n=462) 
of all trauma deaths in the current study. 
Rapid urbanisation and the increasing 
numbers of vehicles on the roads contribute 
to this burden. RTCs are a major cause of 
morbidity and mortality, and are extremely 
expensive to treat.[9,13] This pattern brings 
SA figures more in line with those reported 
from the developed world, where, for 
example, RTCs are responsible for up to 
50% of trauma mortality burden in cities 
such as Milan, Italy.[12] The wider economic 
impact of RTCs remains to be estimated in 
the SA context.

Other series reported from SA have 
suggested that the rate of GSWs is decrea-
sing and has stabilised at 10 - 20% of all 
trauma-related incidents.[4,5,8] This implies 
that the new firearm control policies are 
effective and is cause for cautious optimism; 
however, mortuary statistics suggest that 
the actual rate of firearm-related trauma 
is higher than that obtained from hospital 
statistics. Firearm injuries comprise 15.9% of 
all penetrating injuries seen in Pietermaritz-
burg, but 36.9% of all penetrating injury-
related deaths. Firearm injuries remain more 
lethal than stab injuries, and penetrating 
trauma remains more lethal than blunt 
trauma.[1,6,7] Head trauma and polytrauma 
deaths are predominantly due to blunt 
trauma. Chest injury- and abdominal injury-
related deaths, however, are predominantly 
due to penetrating trauma. When compared 
with studies in Los Angeles, USA,[14] and 
Milan,[12] our findings with regard to the 
preponderance of blunt trauma due to RTCs 
are similar (Fig. 5). We found that the overall 
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Fig. 3. Mechanisms of trauma mortality: in hospital v. on scene. (RTCs = road traffic collisions.)
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contribu tion of gunshot wounds to trauma 
mortality is 16.4%, which is significantly 
lower than the 45.9% documented by 
Demetriades et al.[14] (Fig. 6). Our incidence 
of fatal low-velocity interpersonal trauma 
is much higher than that documented by 
Demetriades et al.,[14] however, confirming 
that SA is still afflicted with a major problem 
of interpersonal violence.

There are two potential explanations for 
why more victims died on scene than in 
hospital. The majority of on-scene deaths 
were due to penetrating chest injuries, 
with penetrating cardiac injuries making 
up a large number of these. A second 
reason is that the prehospital service 
in Pietermaritzburg is immature. In a 
mature trauma system, one would expect 
most trauma-related deaths to take place 
in hospital. This issue of the prehospital 
component of a trauma system remains a 
neglected topic in South Africa. The concept 
of a trauma system is that injured patients 
are taken to the most appropriate facility to 
manage their degree of injury definitively. 
First-phase mortality is due to massive non-
survivable injury, and its incidence can 
only be reduced by preventive strategies. 
So-called ‘second-phase mortality’ occurs 
in the few hours after the incident.[1] This 
period is referred to as the ‘golden hour’, and 
it is here that efficient resuscitation should 
reduce mortality. As has been pointed out by 
a number of commentators, the factors that 
determine favourable outcome in this cohort 

are appropriate prehospital care, triage, 
transportation to a trauma facility, prompt 
assessment and appropriate emergency 
management. Of the 521 deaths at the 
various medical facilities in Pietermaritzburg, 
77 (14.8%) occurred at facilities that are 
not adequately equipped to treat severely 
injured patients. This implies failure to follow 
referral protocols and poor triage capacity 
on the part of the emergency rescue services. 
The development of an appropriate trauma 
registry that can be used in rural hospitals is 
an urgent requirement, and this registry must 
incorporate forensic data if it is to provide 
meaningful information.

Reducing trauma mortality in SA 
remains a challenge. The relative decline 
in GSWs in total and as a contribution 
to mortality is cause for optimism. The 
increased contribution in RTCs as a cause 
of mortality is in keeping with predicted 
trends and should spur broader civil society 
into developing active injury prevention 
programmes. The issue of the inadequacy 
of the prehospital service needs to be 
addressed urgently. An effective trauma 
system must ensure that patients are taken 
to the appropriate facility to treat their 
level of trauma. This does not appear to be 
happening, and needs to be addressed.

Conclusion
Pietermaritzburg has a large volume of 
trauma-related mortality. The proportion of 
blunt to penetrating trauma as a contribution 

to this mortality is similar to that documented 
by trauma units in North America but quite 
different to that in Europe. Although it 
would appear that GSWs have declined as 
a mechanism, high levels of interpersonal 
violence result in stabbings and assault-
related trauma being major contributors to 
trauma mortality. The trauma system in the 
city is immature. Poorly defined and executed 
referral protocols result in a significant 
number of potentially preventable second-
phase deaths as severely injured trauma 
patients are taken to inappropriate facilities.
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