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Abstract

The trauma incidence in South Africa is significantly high and forms one of the top-five causes of unnatural death. Thus, one of
the higher incidences of trauma across the world. Subsequently the in-hospital mortality forms a high burden of disease on the
health systems in South African health care facilities. Therefore, analysing the incidence of trauma and the various mechanisms
of trauma allows for in-hospital trauma mortalities to assessed. The aim of this study was to analyse the in-hospital mortality
distribution factors at a Johannesburg Trauma unit over an eight-year retrospective review from 01 January 2005 —31 December
2012 and Analysis of Trauma Bank data forms at Charlotte Maxeke Johannesburg Academic Hospital (CMJAH). Looking at
demographics, physiological parameters, mechanism of Injury, Injury Severity Score (ISS) and New Injury Severity Score
(NISS). Ethics through the Wits Ethics Committee was obtained. The Statistica V8 application was used to analyse the data that
was collected and a P value of <0.05 was reported as significant. A total of 18, 087 Priority 1 patients were reviewed in this
study. This sample demonstrated the 21-45 years of age group was the most affected trauma group (87.3%). Penetrating injuries
(Stab and gunshot wounds) had the highest incidence yet lower mortalities. However, blunt injuries (ranging from Pedestrian-
and Motor- vehicle crashes, blunt assaults, falls and burns) had lower incidences and higher mortalities. The highest in-hospital
mortality was due to burns patients (22.56%) followed by pedestrian vehicle crashes patients affecting the predominantly young
male population. Poor probability of survival was demonstrated amongst Motor Vehicle Crashes (Ps 44%) and Motorbike
Crashes (34%), and PVCs.
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Introduction

Traumatic injuries result in approximately 16, 000 deaths per day
worldwide and over five million deaths per year [1]. This invariably may
affect temporary or permanent morbidity and disability with a negative
impact on the economy leading to a high burden on health care systems.
In the advent of such high trauma incidence, reducing medical errors and
minimizing complications is of utmost importance. This indicates the
need at an institutional level that hospitals require a system where
complications may be detected and surgical safety and quality can be
evaluated [1]. As described by Abe T et al, Failure To Rescue (FTR) is
defined as death after a surgical complication and this has a correlation
with mortality [2]. FTR reflects an institution’s aptitude to rescue patients
that have developed complication [2].

Despite considerably improved road safety and occupational safety
strategies along with appreciable development in pre-hospital and in-
hospital management of trauma patients, trauma continues to be the most
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common cause of death and disability worldwide, particularly in people
under the age of 40 [1]. An assortment of variables affect mortality after
trauma, including: age, severity of injury, site of injury, haemodynamic
instability, time to definitive care, quality of care, and coagulopathy [3].
A study demonstrated that the primary causes of death in patients that
arrive to a hospital are severe head injury, hypovolaemic shock, sepsis,
and multi-organ-failure [3].

In the United States of America, violence kills more than 1.6 million
people alone [4] and the direct and indirect costs of violence are
astounding and impact national and local economies by stunting growth,
increasing socio-economic inequalities, and increasing the expenditure of
the health and law-enforcement departments, to name a few. This may
negatively impact the health system in numerous ways — incidence,
mortality, and Disability-Adjusted-Life-Years (DALYSs), including
disability and premature mortality [5]. The various societal/community
impacts of trauma include disintegration of support networks, interruption
in the provision of social services, reduced access to health and mental
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health treatments, decreased social capital, loss of productivity, and high
societal costs [6]. According to Matzopoulos, R. et al., injury-related
mortality accounted for 12% of deaths and 16% of years of life lost,
mainly because of road traffic accidents and homicides [7].

The trauma incidence in South Africa is significantly high and forms one
of the top-five causes of unnatural death, thus, one of the higher
incidences of trauma across the world [8]. It is the leading cause of
unnatural death and disability in South Africa, and accounts for
approximately 50% of injury-related mortality in persons 15-44years of
age [9]. Subsequently the in-hospital mortality forms a high burden of
disease on the health systems in South African health care facilities [9].

Therefore, analysing the incidence of trauma and the various mechanisms
of trauma with their resultant injuries, allows for in-hospital trauma
mortalities to assessed. Consequently, this may permit evaluation at
institutional levels and even municipal levels to reassess the quality of
pre-hospital and in-hospital management, re-evaluation of surgical safety
and quality, and initiation of directive preventative strategies. The main
aim of this study is to classify the mechanism of injury and the in-hospital
mortality rates according to the mechanism of injury.

Study Design and Methods

An eight-year retrospective review from 01 January 2005 — 31 December
2012 analysing the in-hospital mortality distribution factors at a
Johannesburg Trauma unit by assessing the demographics, mechanism of
injury, Injury Severity Score (ISS) and New Injury Severity Score (NISS)
of patients presenting to this trauma unit thereby focusing on the variables
influencing such mortalities.

Definition of terms
e Mechanism of Injury
e  MVC: Motor Vehicle Crash
e  PVC: Pedestrian Vehicle Crash
¢  MBC: Motor Bike Crash
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e  GSW: Gun Shot Wound
. Injury Severity Score (ISS)
. New Injury Severity Score (NISS)

Analysis of Trauma Bank data forms at Charlotte Maxeke Johannesburg
Academic Hospital (CMJAH) of all patients presenting to the level one
trauma unit. This hospital is based in Johannesburg, South Africa. This
state/government facility serves a large population of mainly low-to-
middle income persons in the surrounding areas. All patients presenting
to and managed in the Trauma Unit at CMJAH have a Medibank
Assessment Form filled out detailing: demographics, pre-hospital
management, primary survey, secondary survey, management in the
trauma unit and investigations. This hospital is an academic facility and,
hence, patients treated here consent to data being used anonymously for
research.

The Statistica V8 application was used to analyse the data collected on
the Medibank Assessment Forms filled out by the attending doctors. A p-
value of <0.05 was reported as significant when categorizing mechanisms
of injury according to age group and comparing the various mechanisms
of injury within the age group with the highest incidence of trauma.

Ethical and legal considerations

Ethics through the Wits Ethics Committee was obtained: Human
Research Ethics Committee (HREC).

Funding

The author(s) received no financial support for this article's research,
authorship, and/or publication

Results

A total of 18, 087 patients were reviewed in this study with ages ranging
from 1-92 years as this encompassed all the patients presenting to this unit
and all mechanisms of injury were recorded (Figure 1).
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Figure 1: The graph above illustrates the incidence of various mechanisms of injury during the study period comparatively per year. It is evident that
penetrating injuries have the highest occurrence, followed by blunt and burn injuries. Overall, all mechanisms of injury over the years are on an
incline, except for gunshot injuries, which seem to be declining. Penetrating trauma was seen in 48.64% of cases, blunt trauma in 47.16%, and
1.06% were burns incidence.
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TRAUMA AGE DISTRIBUTION

Reason For Admission Age 20orless 21to45 461o 60 Over 60

PVC 395 1.420 213 82
MVC 266 1.518 178 67
MBC 33 192 30 4
Assault 132 1,451 79 25
Gunshot 213 2337 131 27
Stab 535 4,283 166 16
Fall 247 854 85 55
Burn 21 126 4
Laceration 0 0 0 0
Crush 1 9 0 0
Other Trauma 64 284 23 15

Figure 2: The table above illustrates the mechanism of injury with age distribution with the majority of injuries occurring in the 21-45year age

group.
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Figure 3: The graph below shows the ISS and NISS relation to mortality in accordance with various mechanisms of injury. Blunt assaults and burns
have relatively high mortalities but vary according to ISS and NISS. Penetrating injuries have relatively lower mortalities than blunt injury.
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Figure 4: the graph above shows the overall mortalities over the study period according to the mechanism of injury. As can be seen, penetrating
injuries have the highest incidences but with relatively low moralities. Blunt injuries including MVC, PVC, blunt assaults, fall from height have lower
incidences but relatively higher mortality rates. Burns have the least incidence with a high mortality.

Discussion

As demonstrated by the results, the highest incidence of trauma occurs in
the 21-45year age group with penetrating injuries, particularly stabbings,
presenting as the most common (almost three times that of blunt injuries)
mechanism of injury followed by GSW injuries (Figure 2). PVCs and
MVCs have had a steadily increasing incidence over the years, but blunt
injuries initially presenting at a lower rate than the former two becomes
the higher incidence rate amongst the three by the year 2012. However,
overall, penetrating injuries involving stabs and GSW presented with the
highest incidence throughout the years. Blunt injuries of PVC, MVC, and
blunt assaults followed in incidence, but it can be noted that their
occurrence was on the rise as the years went on (Figure 1). This is in
keeping with a study conducted in Nigeria that showed males accounted
for two-thirds of death rates and were mainly due to road traffic accident
deaths [10].

In this review, when comparing the Injury Severity Score (ISS) and New
Injury Severity Score (NISS) to the Probability of Survival (Ps), stab
injuries have the lowest mortality, followed by blunt assault then gunshot
injuries (Figure 3). However, the stabs have the highest incidence, with
gunshot injuries occurring approximately at half the rate of stabs. The
above results highlight where the greatest burden of disease emanates
from. Firstly, penetrating injuries (Stabs and GSW) have the highest
incidence yearly. This is followed by blunt injuries (PVC, MVC, blunt
assault, and fall from height), and this once again is in keeping with a
study conducted in San Francisco demonstrating GSW, followed by MVC
and falls being the predominant mechanisms of injury [11]. Burns make
up the lowest incidence of trauma compared to penetrating and blunt
injuries. However, across the board, all of the above mechanisms of injury
are on the increase year after year, except for gunshot injuries.
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In comparison, although penetrating injuries had the highest incidence,
their relative mortality is lower according to the ISS and NISS. In stark
contrast, burns and blunt assaults have relatively high mortality relative
to their incidence. A cross-sectional study found that central nervous
system injuries were the most frequent cause of death, followed by
haemorrhage and organ failure in the first 7 days of admission [11]. As
expected, blunt injuries from PVCs, MVCs, MBCs, and Fall from height
have relatively high mortality that is likely associated with polytrauma
injuries with higher 1SS and NISS scores (Figure 4). A retrospective audit
done showed that the three main causes of trauma-related deaths were
head injuries followed by polytrauma and chest injuries [12].

Limitations

The methodology bias of the retrospective audit is a limitation of this
study. As the patient physiology on presentation is not included this does
not allow for accurate assessment of predicted mortality. The assessment
of psychosocial influences on the various trauma patients was not taken
to account, i.e.: unemployment, alcohol abuse, family relationships, and
previous trauma. This could significantly attribute to the groups
presenting in the trauma unit. The CMJAH Trauma Unit does not have a
dedicated burns unit, this may account for the proportionately higher
mortality rates seen in burns patients.

Recommendations

The data reviewed in this study is old and review of more recent data may
be more useful to assess the burden of trauma and the mechanisms of
injury with significantly high mortality rates in order to audit and assess
areas of improvement in resuscitation and management.
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Conclusion

The highest in-hospital mortality was due to burns patients even though
the incidence of this mechanism was relatively low, followed by PVC
patients affecting the predominantly young male population which had a
high incidence of occurrence and high mortality. Poor probability of
survival was demonstrated amongst Motor Vehicle Crashes and
Motorbike Crashes, and PVCs. The high mortality of blunt assaults is
associated with a low probability of survival even though their incidence
is lower compared to the penetrating trauma. The overall in-hospital
trauma mortality rate as evidenced by this study was 8.27%. This study
demonstrated the high incidence of penetrating injuries, although the
overall mortality of this mechanism was low, followed by blunt injuries
with more than double the mortality of penetrating injuries.
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