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Burn injuries are a significant contributor to global annual mortality 
and continue to be a leading cause of disability-adjusted life-years. 
It is estimated that 300 000 lives are lost each year to burns, with 
millions of survivors experiencing persistent negative physical and 
psychological sequelae.[1] It is estimated that 70% of burn injuries 
occur in low- and middle-income countries (LMICs) and affect 
those of lower socioeconomic status disproportionally.[2] High-
income countries (HICs) have experienced a significant decrease 
in mortality related to burn injuries through medical advancements 
in the second half of the 20th century,[3] but LMICs have not seen 
the same results. A multifaceted approach through channels such as 
advocacy, policy and research is needed to improve burn outcomes 
in LMICs. Healthcare strategies and reform should be data driven, 
but South Africa (SA) currently lacks sufficient baseline data related 
to burn injuries.

KwaZulu-Natal (KZN) is the second most populated province in 
SA with ~11 million inhabitants in 2016, accounting for 19.9% of 
the country’s population.[4] The province has no organised system 
of burn care. There is currently a single burns centre in a central 
referral hospital recognised by the provincial health department, 
and this is insufficient to manage the burden of burn injuries.[5] Data 
published from admissions at the centre describe average total body 

surface area (TBSA) burns of 12% in children and 18% in adults, 
despite over half of their admissions being from hospitals with 
specialist surgical services.[5] Over the past decade a burn service 
was established in western KZN, which offers care to ~3 million 
inhabitants. This service is led by a team of doctors dedicated to burn 
referrals and admissions within the department of general surgery. 
They are supported by allied health professionals such as dieticians, 
physiotherapists and occupational therapists. There is no specific 
burns unit infrastructure and patients are managed in general wards, 
and compete with all medical and surgical patients if intensive care 
is required. Part of this service is the Pietermaritzburg Burn Service 
Registry (PBSR), which collects demographic, injury, management 
and discharge data on all admitted burn-injured patients to build an 
electronic health record. In contrast, the District Health Information 
System (DHIS) for KZN collects limited data on burns, only 
including the severity (mild, moderate or severe) and age (child or 
adult) of each admission. Provincial and national data therefore lack 
key metrics able to quantify the burden of care and inform strategic 
approaches to this burden.

The absence of SA data is compounded by a global lack of published 
data from LMIC settings.[6] The PBSR is the only established registry 
in SA for burn injuries. This study sought to describe the burden 
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of injury caused by burns in KZN. We aim to use the high-quality, 
detailed data from the PBSR to estimate the provincial burden of 
burn care in terms of length of stay, need for surgery and mortality. 
Our broader aim is to quantify the magnitude of the problem in order 
to highlight the need for specific burn care strategies and inform a 
provincial plan for burn injuries that could be expanded to the rest 
of SA.

Methods
Measures
We conducted an observational, retrospective review of burns data 
from two databases, the DHIS and the PBSR. District-level data for 
prespecified parameters are routinely collected by all government 
hospitals. Limited data on burns are collected on the DHIS and 
include admission numbers of adults (>12 years) and children 
(≤12 years) and injuries categorised as mild (<15% TBSA), moderate 
(15 - 30% TBSA) or severe (>30% TBSA). No data are collected on 
outcomes such as length of stay, need for surgery and mortality. 
Data are classified according to geographical area on the DHIS, as 
illustrated in Fig. 1.

The PBSR includes all patients admitted to the Pietermaritzburg 
Burn Service (PBS), including Grey’s Hospital (tertiary level, 
admissions by referral only) and Harry Gwala Regional Hospital 
(formerly Edendale Hospital, admissions by walk-in or referral). Data 
collected include patient age, TBSA, length of stay, need for surgery 
and discharge outcome as alive or dead. Additional data collected 
include presence of inhalation injury, whether an escharotomy was 
performed, mechanism of the burn and location of the burn. TBSA 
was stratified for the PBSR as mild (<15%), moderate (15 - 30%) or 
severe injury (>30%), to align with the DHIS data.

Analysis
All available data from the two data sets were analysed, which resulted 
in data from the DHIS from 2013 to 2018, and data from the PBSR 
from February 2016 to January 2019. Baseline patient characteristics 
were reported as means (standard deviation (SD)) for continuous 
normally distributed variables, medians (interquartile range) for 
data not normally distributed, and counts (percent) for categorical 
variables. Comparisons between normally distributed data were done 
using Student’s t-test, with the Wilcoxon-Mann-Whitney test used 
for data not normally distributed. Categorical data were analysed 
using the χ2 test. For all analysis a p-value <0.05 defined statistical 
significance, and the acceptable power was 80%.

We compared the distribution of patients between the mild, 
moderate and severe injury categories as well as the distribution 
of adult and paediatric admissions between the DHIS and PBSR 
data sets. We then assumed that outcomes for the province would 
follow similar patterns to the PBS and applied the proportions of 
both outcomes (mortality, need for surgery and length of stay) and 
transfer criteria published from the South African Burn Society (age 
<1 year or >60 years, special area burns, inhalation injury, need for 
escharotomy, electrical or chemical burns, and concomitant trauma) 
to the DHIS data set to estimate the annual burden in numbers. We 
used the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) statement guidelines to report our study.
[7] The complete STROBE checklist is available online as Appendix 1 
(https://www.samedical.org/file/2086).

Ethical approval
Approval for the data collection for the DHIS was granted by the 
Biomedical Research and Ethics Committee, University of KwaZulu-
Natal (ref. no. BCA056/13). The PBSR has class approval granted 
by the Biomedical Research and Ethics Committee, University of 
KwaZulu-Natal (ref. no. BCA106/14).

Results
Seventy-six hospitals report total admissions data to the DHIS. 
Thirty-five were excluded from the study, 26 because they do not 
admit burn patients and 9 owing to missing data for patient age 
(child v. adult) and burn severity. Of the 41 included in the analysis, 
27 (65.9%) were district hospitals, 10 (24.4%) were regional 
hospitals, 3 (7.3%) were tertiary hospitals, and 1 was a central 
hospital. Details of the provincial health structure are described in 
Appendix 2 (https://www.samedical.org/file/2087). In the DHIS, 
there was an annual mean (SD) of 4 807 (760) children (age ≤12 
years) and 3 622 (588) adults (age >12 years) admitted with burn 
injuries to hospitals in KZN between 2013 and 2018 (Table 1). 
Comparing admission numbers of children and adults between 
the DHIS and PBSR injury categories showed no significant 
difference, with children comprising 57.0% and 55.2% of the 
cohorts, respectively. Most injuries were <15% TBSA at 76.0% and 
72.7%, respectively (p=0.97; p=0.99) (Table 1).

The PBS data illustrate that children tended to sustain injuries 
<30% TBSA compared with a much larger proportion of severe 
injuries (>30%) in adults (Table 2). Mortality increased with 
worsening severity and was higher in the adult group compared 
with the paediatric group in all three severity categories. In the 
minor injury group, 35.0% of paediatric patients and 40.2% of 
adults required surgery, with lower percentages receiving surgery 
in the severe group. The mean (IQR) length of stay for injuries 
<15% TBSA was 11 (13) days, for injuries 15 - 30% TBSA 23 (25) 
days, and for injuries >30% TBSA 10 (24) days. The lower mean 
length of stay and surgical rates in the severe injury group are due 

Fig. 1. Geographical layout of districts in KwaZulu-Natal Province. (Image: 
Devon Allorto.
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to the higher mortality rate and early deaths in 
this group. Projected outcome numbers for KZN 
are presented in Table 3. The annual predicted 
numbers of patients for the province meeting the 
criteria for transfer to a burns unit are presented 
in Supplementary Table 1 (Appendix 3, https://
www.samedical.org/file/2088), together with the 
South African Burn Society criteria for transfer to a 
burns centre (Supplementary Table 2, Appendix 3).

Discussion
Our study confirmed that annual burn injuries place 
a significant unmeasured burden on the provincial 
healthcare system. Burn injury is a complex 
condition, and an organised system of acute, 
chronic and rehabilitative care should be provided 
for patients with burn injuries.[8] Organised burns 
centres equipped to meet the unique needs of burn 
patients can improve survival rates and outcomes 
for survivors.[9] The multidisciplinary needs of 
burn patients call for a range of experts[10] including 
surgeons, anaesthesiologists, physiotherapists, 
occupational therapists, dieticians, psychologists 
and nurses, and highlight the requirement for 
organised and dedicated burns units with 
centralised care. Currently there is only one burns 
centre in KZN. The lack of dedicated regional 
or tertiary burns units and the lack of a strategic 
approach to burn management is a major deficit 
that needs to be addressed.

Previous research looking at workforce 
resources for burns in SA showed that only 
37% of doctors managing burn patients had a 
specialist qualification and that the majority 
were only involved in burns on a part-time basis.
[9] Only two-thirds had received some form of 
postgraduate training in management of burns. 
Difficult working environments and lack of 
training and skills development were cited as 
major deterrents to working in burns.[11] Currently, 
the province and the country are unable to 
cope with the burden of burn injury, and early 
surgical access is unlikely to be possible in this 
context. KZN has ~8 500 burn injuries requiring 
admission to hospital annually, suggesting that 
~2 967 patients would require surgery across the 
province, 843 patients would require treatment 
for sepsis, and 212  500 hospital days would be 
required.

Analysis of the PBSR data set shows a significant 
number of injuries meeting the criteria for 
transfer to a burns centre (Supplementary Table 
1, Appendix 3). This translates into huge numbers 
requiring care in a burns unit and suggests 
potential revisitation of the traditional criteria for 
transfer to a burns centre[12] as published in 2007 
by the South African Burn Society (Supplementary 
Table 2, Appendix 3). Authors from Red Cross 
War Memorial Children’s Hospital in Cape Town, 
an established burns centre, describe the use of 
WhatsApp as a communication tool for paediatric 
burn care between the burns centre and their 

referral hospitals.[13] They were able to avoid 160 
admissions over an 18-month period despite those 
patients meeting the criteria for transfer. The Vula 
Medical Referral app is a free, locally developed 
app that represents a successful alternative to 
traditional referral methods. A tertiary orthopaedic 
service in Western Cape Province managed 
one-third of referrals with advice only, therefore 
avoiding unnecessary transfer and relieving 
an overburdened service.[14] With an effective 
outreach system in place, many injuries that meet 
the transfer criteria can be successfully managed at 
district level, in conjunction with remote specialist 
advice. An effective outreach system would allow 
regional and tertiary centres to focus on larger and 
more complex burn injuries.

Reducing child mortality is an important 
global goal in the health sector. Sustainable 
Development Goal 3 calls for an end to 
preventable deaths of newborns and 
children aged <5 years.[15] In 2015, non-
natural deaths accounted for 7.9% of deaths 
of children under 5 years. Mortuary data 
from Mpumalanga Province reported 
the fatal burn rate to be 3.8 per 100 000 
inhabitants,[16] with data from Western Cape 
Province showing more than doubling of 
the death rate over a 20-year period.[17] In 
Cape Town, burn mortality in children was 
reported as 3.6% and that in adults 7.9%.[18] 
As an international comparison, an audit of 
mortality from the Global Burn Registry, a 
World Health Organization initiative, showed 
overall mortality to be 17% in LMICs v. 9% in 
HICs.[19] In our data set, patients with mild injuries 
had a mortality rate of 1.7% for children and 4.2% 
for adults, while mortality in the moderate injury 
group was 11.1% for children and 28.7% for adults. 
These figures are remarkably high for a dedicated 
burn service, and potentially translate to 62 
children with minor injuries and 106 children with 
moderate injuries dying annually in KZN from 
survivable burns. Reducing preventable mortality 
from burn injuries in this patient category needs 
to be prioritised.

A national and provincial strategy for burn 
care urgently needs to be developed. Revision of 
the transfer criteria needs to be undertaken to 
appropriately triage the burden of injury for our 
setting. Revision of the transfer criteria needs 
to be coupled with skills development in the 
existing regional and tertiary hospitals so that 
undue burden does not fall on the single centre 
in the province. The Department of Health would 
need to invest in training as well as improved 
resource allocation. The development of the PBS 
has demonstrated that a significant proportion 
of the burden can be managed at a regional level 
with dedicated burn care. Previous publications 
from the PBS have shown that while there was 
an improvement in care with the development 
of a dedicated service, mortality is still not 
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acceptable and requires some investment 
by the health department towards improved 
infrastructure and resource allocation.[20,21] 
Finally, improved data collection is essential 
to accurately quantify the magnitude of 
the burden, and to assess the impact of 
interventions that take place.

Healthcare reform is often driven by 
increased awareness of the extent and 
impact of disease on society, for which this 
article lays a foundation. The DHIS should 
incorporate an increased number of burn-
specific fields that will be used to determine 
the deficits in care. These data can be used 
to develop and drive quality improvement 
initiatives for reducing preventable mortality. 
Regional and central burn services should 
adopt systems similar to the PBSR for more 
detailed data on surgical management and 
outcomes, with similar quality improvement 
initiatives introduced at that level.

Prevention of burns is a key element 
to healthcare and should be included in 
national strategies. Literature reviews 
on burn prevention in LMICs show that 
education of targeted groups such as school-
aged children or families can be effective in 
reducing hazardous behaviours, but has no 

demonstrable effect on incidence, morbidity 
or mortality.[22] Further studies with adequate 
outcomes data on burn prevention initiatives 
in LMICs are needed. Effective solutions are 
multipronged and include technology and 
legislation as well as educational initiatives, 
which remain challenging in LMICs.[22,23]

Study strengths and limitations
The major limitation of this article is the 
lack of robust provincial and national 
data through the DHIS. Insufficient key 
parameters are available, and data between 
numbers of admissions and severity of 
burns do not correlate well. In order to 
mitigate against incomplete data entry, we 
assumed that the admissions rate was correct 
and applied the DHIS severity of injury 
proportions to these data. While the data 
from the PBS are more robust, they may not 
be representative of the provincial case mix 
or the outcomes, given that it is a dedicated 
burns team that runs the service.

Future research
Understanding the current level of 
knowledge and skill as well as resources 
currently available for burn care in regional 

hospitals in KZN would be useful in order 
to target intervention. Collecting burn 
outcomes in the rest of the province is 
essential, so that the impact of interventions 
can be measured. Provincial and national 
data systems need to be strengthened to 
include key parameters such as length of stay, 
surgical requirement and mortality.

Conclusion
There is a significant, poorly quantified 
burden of burn injury in KZN, highlighting 
the urgent need for development of 
specialised surgical services for burns as 
well as burn prevention strategies. The 
former includes the development of burns 
units at a regional and tertiary level to 
provide surgery and a system to prioritise 
timing of surgery in a context-sensitive 
manner. Appropriate infrastructure and 
resource allocation is paramount. Training, 
education and outreach support should be 
an integral component in the functioning 
of the specialised burn care centres. Access 
to expertise through the application of 
modern technology to avoid unnecessary 
transfer, and revision of transfer criteria to 
maximise efficiency in an overburdened 
system, are other strategies to be considered. 
Collection of more robust data to confirm 
our projections is required in order to 
confirm the need and guide the healthcare 
reform that is required.
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Table 2. Admissions, mortality rate, surgery rate and length of stay in the Pietermaritzburg Burn Service
<15% TBSA, n (%)* 15 - 30% TBSA, n (%)* >30% TBSA, n (%)*

Admissions
Children (≤12 years) 598 (54.2) 190 (66.9) 52 (38.2)
Adults (>12 years) 505 (45.8) 94 (33.1) 84 (61.8)

Mortality
Children (≤12 years) 10 (1.7) 21 (11.1) 12 (23.1)
Adults (>12 years) 21 (4.2) 27 (28.7) 27 (32.1)

Had surgery
Children (≤12 years) 210 (35.0) 74 (38.9) 10 (21.2)
Adults (>12 years) 203 (40.2) 28 (29.8) 11 (13.1)

Length of stay (days), median (IQR) 11 (13) 23 (25) 10 (24)
TBSA = total body surface area; IQR = interquartile range.
*Except where otherwise indicated.

Table 3. Projected outcome numbers for KwaZulu-Natal Province
Patients in PBSR, 
n (%)*

Annual projected 
provincial numbers

Mortality
Mild injuries children 10/598 (1.7) 62
Moderate injuries children 21/190 (11.1) 106
Severe injuries children 12/52 (23.1) 47
Mild injuries adults 21/505 (4.2) 116
Moderate injuries adults 27/94 (28.7) 206 
Severe injuries adults 27/84 (32.1) 49

Requiring surgery 536/1 523 (35.2) 2 967
Sepsis 153/1 523 (10.0) 843
Length of stay (inpatient days) 7 099 212 500 
PBSR = Pietermaritzburg Burn Service Registry.
*Except where otherwise indicated.
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