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Abstract

Background Trauma remains an important cause of morbidity and mortality in South Africa, but attempts to track

the epidemic are often based on mortality data, or derived from individual health facilities. This project is based on

the routine collection of trauma data from all public health facilities in the province of KwaZulu-Natal (KZN),

between 2012 and 2022.

Methods Hospital level data on trauma over the past ten years was drawn from the district health information system

(DHIS). Data relating to assaults, gunshots and motor vehicle collisions (MVCs) were recorded in the emergency

rooms, whilst data on admissions are recorded in the wards and intensive care units.

Results There were 1,263,847 emergency room visits for assaults, gunshots and MVCs over the ten-year period and

trauma admissions ranged between four and five percent of the total number of hospital admissions annually. There

was a dramatic decrease in trauma presentations and admissions over 2020/2021 as a result of the COVID lockdowns.

Over the entire period, intentional injury was roughly twice as frequent as non-intentional injury. Intentional trauma

had an almost equal ratio of blunt assault to penetrating assault. Gunshot-related assault increased dramatically over

the 2021/2022 collecting period.

Conclusions The burden of trauma in KZN remains high. The unique feature of this burden is the excessively high

rate of intentional trauma in the form of both blunt and penetrating mechanisms. Developing injury-prevention

strategies to reduce the burden of interpersonal violence is more difficult than for unintentional trauma.

Introduction

South Africa continues to experience an excessive burden

of trauma. The reasons for this are complex and opaque.

There can be little doubt that poverty, poor governance,

high levels of criminality, ready availability of alcohol,

increased rates of urbanization and motor vehicle usage all

contribute to this pandemic. Despite this, there is very little

in the way of a co-ordinated attempt to track and monitor

this pandemic. KwaZulu-Natal is the second most populous

province in the country and covers a large and varied

geographical area, ranging from mountain ranges in the

west to subtropical coastal areas in the east and the north.

There is a huge burden of trauma in KZN Province [1].
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This burden of trauma interacts with the high levels of

social deprivation and poverty which afflict the province.

In 2012, a program was initiated to track the burden of

trauma in KZN by adding trauma to the mandatory insti-

tutional monthly reporting system known as the District

Health Information System (DHIS). This system tracks

admission and transfer data for several diseases. Trauma

was included on this system in KwaZulu-Natal in April

2012. Trauma-specific datasets were chosen which would

be both practical to collect and which would provide useful

data. The selected datasets included: all patients seen in the

emergency room with a diagnosis of trauma due to blunt

assault, motor vehicle collisions (MVC), stab, and gunshot

wound. The initial review of this system was performed in

2015 and yielded useful information which was published

in the literature [2]. The system has now been running for a

decade and this current project sets out to review the

cumulated data.

Material and methods

The project was formally launched in April 2012. The

hospital-level DHIS data on trauma from 1st April 2012 to

31st March 2022 is reviewed in this report. All forty-seven

provincial public sector hospitals at the district (33), or

regional/tertiary (13) level and the single central level

facility were included in this analysis. The data from the

DHIS are aggregated at facility level and so provided in the

form of counts (total patient numbers) without patient

identifiers, thus prohibiting data-linkage between the data

collected in the emergency room, in the wards, and in the

intensive care units (ICUs). Data relating to the cause of

the trauma (blunt assaults, stabs, gunshots and MVCs) are

recorded in the emergency rooms whilst data on admis-

sions are recorded in the wards and ICUs. During the first

eight years of this period, assault data were disaggregated

into assault with blunt and sharp instruments, and MVC

data into pedestrians and occupants of vehicles. In the last

two years of review, the data collection was simplified into

assault and MVC only. Gunshots were collected as a dis-

tinct group throughout the period. Ethics approval to

analyse data from the DHIS was obtained from the

Biomedical Research Committee of the University of

KwaZulu-Natal (reference BCA056/13).

The ‘‘trauma system’’ in KwaZulu-Natal functions in the

dichotomous private–public system. There is a large (un-

derfunded) public health system that caters to the largely

indigent 85% of the population and a private fee-for-ser-

vice sector for those with medical insurance. Emergency

Medical Services share this dichotomy; however, they are

obligated to treat and transport trauma victims to the

nearest appropriate facility in the public sector. Prehospital

care is independent practice and has three levels of care.

There is a developing aeromedical capacity. The district

facilities are largely Family Medicine and general practi-

tioner staffed, with limited major trauma capacity [3]. The

regional and tertiary facilities have general surgeons,

orthopaedic surgeons and anaesthetists, who will all have

done ATLSTM prior to qualification, and who are capable

of emergency surgical care, albeit with limited access to

operation rooms and ICU capacity. The teaching tertiary

facilities and the quaternary facility have sub-specialist

trauma surgeons with intensive care training. Neurosurgery

and vascular surgery are only to be found at the one tertiary

hospital and the quaternary facility. Often the shortage of

intensive care capacity will result in inter-hospital transfers

post-emergency surgery for definitive care [4, 5]. Post-

discharge rehabilitation services are severely challenged

[6].

Data analysis

Simple count data, aggregated to provincial level, were

presented and described. Counts were also related to the

provincial population and presented as rates per unit pop-

ulation. Where statistical analysis was done, Stata MP

version 17 for Windows [Statacorp, College Station, TX]

was used to analyse the data. Data were aggregated at the

year level. Poisson regression analysis for count data was

used to assess the incidence rate ratio of each successive

year relative to the baseline year of 2012. The number of

incidents was used as the dependent variable, the year as

the independent variable (specified as an indicator variable)

and the exposure variable was the denominator in each case

(for example, total population at each year). The incidence

rate ratio was indicated for each year relative to the ref-

erence year of 2012. Also reported are 99% confidence

intervals. This is a method of using all the available pop-

ulation level data even when it is aggregated at the year

level, thereby increasing statistical power.

Results

There were a total of 1 263 847 visits to the emergency

rooms for trauma over the ten-year period. These ranged

from a high of 134 550 in 2017/18 to a low of 104 969 in

2020/2021. This is demonstrated in Fig. 1 and Table 1. The

ratio of intentional/assault injury to non-intentional/MVC

injury ranged between 1.7:1 and 2:1 over the period. The

ratio of blunt to penetrating assault was roughly equal over

the entire period. The ratio of MVC occupants to MVC

pedestrians was in the order of 2.3:1. The absolute number

of MVC-related presentations increased over the decade
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but showed a dramatic decrease in 2020/2021. This is

demonstrated in Table 1.

The total number of admissions in public hospitals in

KZN and the total number of trauma admissions per year

are outlined in Table 2. There has been a gradual decline in

total hospital admissions over the decade, which has been

more pronounced over the last three years (Table 2). The

total number of trauma admissions showed an increasing

trend from 2014/15, and then declined during the last three

years of review. Out of the total admissions, the percentage

of trauma patients shows an increase between 2012 and

2022. Over the past six years, trauma admissions ranged

between four and five percentage of the total number of

hospital admissions annually.

The Poisson model showed that there was a negative

incidence rate of trauma admissions per 100 000 popula-

tion in years 2013 to 2016 relative to the baseline year of

2012, whereafter the rate increased from 2017 to 2019 and

then fell below the 2012 rate in 2020 and 2021. This is

shown in Fig. 1. The rate of assault increased by 23%

between 2012 and 2013, and remained steady between

2014 and 2019, whereafter it dropped in 2020 by 13.5% of

the rate it was in 2012 and then increased to just over

baseline level in 2021. This is shown in Fig. 2. The ratio of

rates of assault with a sharp instrument to those with a

blunt instrument remained stable over the period. The

absolute number and rate of injury due to gunshots

increased from 2012 to 2013 and remained steady until

2020, whereafter it increased in 2020/2021 (see Table 3).

In 2021, the incidence rate of gunshots was 7.6 times

higher than it was in 2012. This is illustrated in Fig. 3.

Discussion

These data highlight a number of features which distin-

guish the trauma burden in KZN and South Africa from

other regions. The absolute rate of trauma in KZN has

remained persistently high over the last decade and the

absolute number of both emergency room visits and trauma

admissions has increased over the decade. The proportion

of hospital admissions due to trauma increased over the
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Fig. 1 Rate of trauma per 100,000 population over time. (The

initial decline is believed to be due to collection problems at the

onset of data collection)

Table 1 Trauma-related emergency room visits to public sector hospitals in KwaZulu-Natal

2012/

2013

2013/

2014

2014/

2015

2015/

2016

2016/

2017

2017/

2018

2018/

2019

2019/

2020

2020/

2021

2021/

2022

Non-Intentional/MVC 40,412 43,000 40,633 45,201 49,431 49,890 50,529 50,799 35,165 43,838

Intentional/assaulta 67,734 87,092 80,304 82,899 84,355 84,660 83,776 87,317 69,804 87,008

Ratio intentional/assault to non-

intentional/MVC

1.7 2.0 2.0 1.8 1.7 1.7 1.7 1.7 2.0 2.0

Assault blunt 33,885 45,794 39,983 42,670 42,746 43,414 42,856 43,347

Assault stabs 32,866 37,584 36,513 36,275 37,317 36,798 36,221 39,476

Ratio assault blunt: assault stab 1.0 1.2 1.1 1.2 1.1 1.2 1.2 1.1

Total assault (blunt plus stab) 66,751 83,378 76,496 78,945 80,063 80,212 79,077 82,823 65,070 78,522

GSW 983 3714 3808 3954 4292 4448 4699 4494 4734 8486

MVC total 40,412 43,000 40,633 45,201 49,431 49,890 50,529 50,799 35,165 43,838

MVC Occupants 27,015 29,804 28,186 32,456 35,367 35,289 35,436 35,046

MVC Pedestrian 13,397 13,196 12,447 12,745 14,064 14,601 15,093 15,753

Ratio MVC occupant: MVC

pedestrian

2.0 2.3 2.3 2.5 2.5 2.4 2.3 2.2

aAssault blunt plus assault stab plus gunshots
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period, approaching 5% in the last five years of the decade

under review.

The next striking and distinguishing feature is the fact

that intentional/assault trauma exceeds unintentional/MVC

trauma by a ratio of 2:1. Globally, the majority of deaths

due to trauma in 2013 resulted from unintentional injury

such as MVC’s (29.1%), self-harm (17.6%) and falls

(11.6%) [7]. Interpersonal violence accounted for only

8.5% of world-wide reported trauma-related deaths. In

contrast, in this study, the rate of interpersonal violence and

intentional injury dramatically exceeded that of uninten-

tional injury by a ratio of two to one. This finding is echoed

in recent South African reports from both a regional [8] and

tertiary [9] hospital in KZN. This distinguishes trauma in

South Africa from other parts of the continent and the

world. In a study of a regional hospital in Tanzania, MVC’s

were the cause of 60% of all emergency room visits [10].

The major European causes of injury are MVC’s, falls and

self-harm [11]. In KZN, the rates of emergency room

attendance for assault/intentional trauma are significantly

higher than for non-intentional trauma [1, 2]. Another

unique feature is that the ratio of assault with a sharp

instrument compared to assault with a blunt instrument was

approximately 1:1 over the period. Once again, this con-

trasts with reports from other regions, where blunt injury is

responsible for the vast majority of assaults/intentional

trauma [12].

Injury-prevention programs in South Africa need to

target both intentional and non-intentional injury. Non-in-

tentional injury secondary to MVC’s can be prevented by

mechanical interventions such as improved road safety,

traffic calming and separating pedestrians from traffic.

These strategies are effective and relatively easy to

implement. The ratio of MVC-related occupants to

pedestrians is 2:1. This implies that pedestrians are exposed

to traffic and are vulnerable to being injured by vehicles.

This highlights the lack of pedestrian protection in the

country. Barriers to separate pedestrians from traffic,

pedestrian exclusive areas, traffic calming, and pedestrian

bridges are designed to keep pedestrians and traffic sepa-

rate [13]. Attention needs to be paid to structural design in

urban planning and road building to achieve this. Adequate

policing of road laws will also assist; however, the police

are also under-resourced [14].

Reducing rates of intentional trauma are difficult as

prevention strategies must attempt to modify individual

human behaviour and the moral compass of the community

[15]. The COVID pandemic and the social interventions

implemented in response to the pandemic, dramatically

reduced trauma admissions. A comparison of emergency

room data for a regional hospital in KwaZulu-Natal

showed a 47% reduction in trauma cases in April 2020

compared to the preceding two years [16]. This affected

both MVC/non-intentional trauma and intentional/assault-

related trauma. This reduction is mirrored in the USA [17]

and Australia [18]. However, the absolute number of

trauma admissions, as well as the rate of trauma admissions

per 100 000 population, reverted to pre-COVID levels in

2021/22. This quick return to pre-COVID levels was also

seen in the USA [19]. This implies that draconian inter-

ventions and restrictions on personal freedoms can tem-

porarily reduce the absolute number of trauma cases.

However, once these restrictions are lifted, trauma rates

rapidly return to pre-restriction levels. The exception to

this decrease in trauma during the COVID pandemic was

the absolute number of gunshot-related injuries. The rea-

sons for the dramatic increase in gunshot-related injury

Table 2 Admissions to public sector hospitals in KwaZulu-Natal 2012/13 to 2021/22

2012/

2013

2013/

2014

2014/

2015

2015/

2016

2016/

2017

2017/

2018

2018/

2019

2019/

2020

2020/

2021

2021/

2022

Total hospital admissions 682,818 679,379 679,752 657,981 630,399 632,496 629,395 639,124 547,367 579,304

Trauma admissions 25,959 18,479 23,925 25,816 25,373 29,816 30,794 29,744 24,298 27,316

Percentage trauma

admissions

3.8 2.7 3.5 3.9 4.0 4.7 4.9 4.7 4.4 4.7
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Fig. 2 Rate of assault per 100,000 population over time
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over the last decade are unclear and may reflect ongoing

political instability and increasing crime levels.

Trauma in SA remains a neglected epidemic. Whilst the

infective epidemics of HIV and TB are extensively studied

from multiple academic perspectives, the same cannot be

said about trauma. This needs to change and there needs to

be a move into advocacy and partnership with non-gov-

ernmental organizations and charities, as well as with other

academic disciplines such as sociology, in order to reduce

the burden of trauma. The focus over the last decade has

been on the development of a provincial trauma system.

This has resulted in a nascent system with an established

trauma training program and with two level one trauma

centres in KZN. There are also early signs that the private

and public sector trauma systems are beginning to achieve

a degree of synergy. The next step in developing this

comprehensive system is to increase community engage-

ment around issues of prevention of violence. Injury-pre-

vention strategies must be tailored to the local

environment, and this requires cultural sensitivity and

community buy-in [20]. A more defined legislated quality-

assured trauma system, with adequate funding, an inte-

grated prehospital component and post-discharge

rehabilitation remains the objective and further research

utilizing the three-delays system may give better directions

for system change [21].

Conclusion

The burden of trauma in KZN remains high. The unique

feature of this burden is the excessively high rate of

intentional trauma in the form of both blunt and penetrating

mechanisms. Developing injury-prevention strategies to

reduce the burden of interpersonal violence is more diffi-

cult than for unintentional trauma. The draconian limita-

tions on personal freedom imposed during the COVID

lockdowns reduced all trauma-related admissions.
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Table 3 Rates of injured patients presenting to the emergency room per 100 000 population in KZN

Apr 2012

to Mar

2013

Apr 2013

to Mar

2014

Apr 2014

to Mar

2015

Apr 2015

to Mar

2016

Apr 2016

to Mar

2017

Apr 2017

to Mar

2018

Apr 2018

to Mar

2019

Apr 2019

to Mar

2020

Apr 2020

to Mar

2021

Apr 2021

to Mar

2022

Trauma

admissions

249.0 174.5 222.5 236.4 228.9 265.0 269.6 256.8 206.9 230.3

Gunshots 9.4 35.1 35.4 36.2 38.7 39.5 41.1 38.8 40.3 71.5
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