
911       November 2022, Vol. 112, No. 11b

RESEARCH

Burn injuries are a common cause of preventable morbidity and 
mortality.[1-4] In all societies, burns continue to constitute a medical, 
psychological and economic problem.[5] Burns are one of the most 
common surgical emergencies leading to hospitalisation.[6] Burns 
are not only life-threatening emergencies, but also have long-term 
effects.[6,7] Apart from physical consequences that are functionally 
important, cosmetic and psychological factors also play a significant 
role, and patients with extensive burns are likely to suffer long-term 
effects of this trauma.[6] The severity of burn injury varies from mild 
to severe, depending on the cause and the duration of exposure to 
the inciting agent.[2] In scald burn injuries, the temperature of the 
injuring agent determines the severity of the injury.[2] Other types 
of burn injuries include flame, chemical and electrical burns. Scald 
and flame burns are the most common types of burns.[6] Scald 
burns constitute the majority of cases (71.1%), with 53% attributable 
to hot liquids related to cooking, including coffee and tea.[1] As 
unintentional burn injuries account for the majority of morbidity 
in the paediatric population,[1,3,7] prevention of burns is crucial.[2] 
Treatment of burns should be focused on wound care to prevent 
infection and minimise further fluid loss,[2] and a multidisciplinary 
team forms an integral part of managing patients with burn injuries 
to achieve optimal outcomes.

The burns unit at Mankweng Hospital in Polokwane serves as 
the only referral unit for burn patients in the remote province of 
Limpopo in South Africa, serving a population of ~6 million people. 
The province has five districts, namely Capricorn, Vhembe, Mopani, 
Sekhukhune and Waterberg, and patients are referred from all these 
districts to our centre. The burns unit has a total capacity of only 
19 beds (8 paediatric beds, 4 female beds, 3 male beds and 4 high-
care beds), and patients from all districts have to share this limited 
number of beds.

There is a paucity of information on the profile of patients with 
burn injuries presenting to Mankweng Hospital. The main objective 
of this study was to understand this profile, including determination 

of: (i) the most common mechanism of burns; (ii) the most affected 
gender; (iii) the age group most commonly affected by burns; and 
(iv) the peak burns season. We hope that the results presented will 
enable healthcare professionals to adequately allocate resources to 
improve the management of patients with burn injuries in Limpopo. 
In addition, we hope that the results will educate clinicians in referral 
hospitals and people in the communities to be aware of the most 
common causes of burn injuries, so that the communities can form 
part of both prevention and early intervention strategies to tackle the 
scourge of these injuries. Awareness will enable the hospital staff to 
better manage and allocate the limited bed spaces available.

Methods
This was a retrospective study using a descriptive quantitative 
design to analyse the profile of all patients admitted consecutively to 
the Mankweng Hospital burns unit over the 3-year period 1 January 
2018 - 31 December 2020. The data were collected by scrutinising 
the admission books for all patients admitted to our unit as a 
study frame. Patients who were seen and treated in and discharged 
from the accident and emergency unit, as well as those who were 
admitted to wards other than the burns unit, were excluded from 
the study. The data collected were documented in a data collection 
sheet comprising gender, the mechanisms of burn injuries, age 
at the time of injury, seasonal variations, total body surface area 
(TBSA) of burn, and burn injuries from each district in Limpopo 
as variables of the study. A total of 726 patients were included. 
Data were analysed using descriptive and inferential statistics. 
Descriptive statistics entailed measures of central tendencies and 
means, frequencies and percentages, and inferential statistics 
applied one-way analysis of variance with an F-test to assess the 
level of significance in the number of patients with burn injuries 
over the 3-year period. A p-value of 0.05 was used to test the level of 
significance. The Statistical Package for the Social Sciences (SPSS) 
version 28.0 (IBM Corp., USA) was used for data analysis.
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Ethical approval was obtained from the Pietersburg-Mankweng 
Research Ethics Committee (ref. no. PMREC 17 FEBRUARY 2021/A) 
and the provincial Department of Health (ref. no. LP_2021-03-007).

Results
Detailed results of the study are reflected in Tables 1, 2 and 3. A total 
of 726 patients were admitted to the burns unit over the 3-year study 
period. During this period, 237 patients were admitted in 2018, 
246 in 2019 and 243 in 2020, indicating a consistent average yearly 
admission rate. The majority of patients admitted were male (n=412 
(56.7%), v. n=314 (43.3%) female) (Table  1), the results indicating 
a significant difference (F=46.62; p=0.0024<0.05). Of the patients, 
472 (65.0%) were discharged and 174 (24.0%) were stepped down 
to other wards with the aim of creating more bed availability in 
the burns unit. Patients who were stepped down were those who 
had minor burn injuries, those who were healing well, and those 
waiting to be discharged who were subsequently discharged. The 
results further showed that 68 patients (9.4%) died, 11 (1.5%) signed 
RHT (refusal of hospital treatment) and 1 (0.1%) absconded. There 
was a significant difference in outcome between patients who were 
discharged, died, stepped down to other wards, signed RHT and 
absconded. The majority of patients were discharged compared with 
other outcomes (F=384.05; p<0.0001). Of the patients admitted, 361 
(49.7%) were from Capricorn district, 111 (15.3%) from Vhembe, 
93 (12.8%) from Waterberg, 81 (11.2%) from Sekhukhune and 78 
(10.7%) from Mopani, while 2 patients (0.3%) were transferred 
from Mpumalanga Province (Table 1). The majority of the patients 
were from Capricorn district, with an average over the study 
period that differed significantly from the other districts (F=189.45; 
p<0.0001). Most of the burn patients admitted were aged 1 - 5 years 

(n=336; 46.3%) (Table  1). Hot water was the the most common 
mechanism of burn injury (61.4%), followed by open fire burns at 
22.9% (Table 3). Most burns (44.9%) involved <10% of TBSA, which 
differed significantly from other categories (F=90.46; p<0.0001) 
(Table 2). Seasonal variations were observed, with most admissions 
of burn patients (28.0%) in winter, which differed significantly from 
the other seasons (F=11.85; p=0.0026), and the lowest number of 
admissions in spring (22.7%) (Table 2).

Discussion
This 3-year retrospective, consecutive study analysed data from 
all patients admitted to our burns unit from 1 January 2018 to 
31  December 2020. During this period, the unit treated a total of 
726 acutely burned patients, with no significant variation between 
the years: 237 patients were admitted in 2018, 246 in 2019 and 243 
in 2020. Males were more affected than females (n=412; 56.7% 
v. n=314; 43.3%, respectively), which is a significant difference 
(p=0.0024<0.05). This finding is in contrast to a study by Hemeda 
et  al.[5] in Egypt, in which females (53.1%) were found to be more 
vulnerable to burns than males (46.8%), but is in line with other 
studies that found males to be more commonly affected than females 
in all age groups (p<0.0001).[3,7] There were seasonal variations, with 
a peak of burn admissions during winter that significantly differed 
from the other seasons (p=0.0026<0.05). We assume that this peak 
was due to an increased need for hot water in winter and more fires 
burning to keep the household warm. Other studies have also found 
seasonal variations with peaks in winter.[3,5,6,8] The literature indicates 
that most burns of females occurred in the home (mostly housewives 
and female children), while most males sustained burns at outdoor 
locations.[3-5] A study by Fernandes-Morales et  al.[9] in Spain found 

Table 1. Descriptive summary of burn patients (N=726)

Variable
Year, n (%) Total, 

n (%) Mean Variance F df p-value F crit Significant2018 2019 2020
Total admissions 237 (32.6) 246 (33.9) 243 (33.5) 726 (100)
Gender 46.6214 5 0.0024 7.7086 *

Male 131 (55.3) 137 (55.7) 144 (59.3) 412 (56.7) 137.3 42.3333
Female 106 (44.7) 109 (44.3) 99 (40.7) 314 (43.3) 104.7 26.3333

Age (years) 196.5538 14 0.0000 3.4780 *
<1 18 (7.6) 22 (8.9) 29 (11.9) 69 (9.5) 23.0 31.0000
1 - 5 120 (50.6) 109 (44.3) 107 (44.0) 336 (46.3) 112.0 49.0000
6 - 12 24 (10.1) 31 (12.6) 30 (12.3) 85 (11.7) 28.3 14.3333
13 - 55 60 (25.3) 65 (26.4) 57 (23.5) 182 (25.1) 60.7 16.3333
>55 15 (6.3) 19 (7.7) 20 (8.2) 54 (7.4) 18.0 7.0000

Outcome 384.0494 14 0.0000 3.4780 *
Discharged 149 (62.6) 163 (66.3) 160 (65.8) 472 (65.0) 157.3 54.3333
Died 23 (9.7) 17 (6.9) 28 (11.5) 68 (9.4) 22.7 30.3333
Step down to 
other wards

62 (26.2) 64 (26.0) 48 (19.6) 174 (24.0) 58.0 76.0000

RHT 3 (1.7) 2 (0.8) 6 (2.5) 11 (1.5) 3.7 4.3333
Absconded 0 0 1 (0.4) 1 (0.1) 0.3 0.3333

District 189.4456 17 0.0000 3.1059 *
Capricorn 116 (48.9) 120 (48.8) 125 (51.4) 361 (49.7) 120.3 20.3333
Vhembe 37 (15.6) 36 (14.2) 38 (15.6) 111 (15.3) 37.0 1.0000
Mopani 22 (9.3) 22 (8.9) 34 (14.0) 78 (10.7) 26.0 48.0000
Sekhukhune 25 (10.5) 35 (14.2) 21 (8.6) 81 (11.2) 27.0 52.0000
Waterberg 36 (15.2) 33 (13.4) 24 (9.9) 93 (12.8) 31.0 39.0000
Other province 1 (0.4) 0 1 (0.4) 2 (0.3) 0.7 0.3333

df = degrees of freedom; F crit = F critical value; RHT = refusal of hospital treatment.
*p<0.05.
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that 65.8% of burn accidents occurred in the home. Children were 
mainly reported to be victims of scalds and flame burns.[3.5,6] In the 
present study, the most commonly affected age group was 1 - 5 years. 
Almost half of the total number of patients fell into this age group 
(n=336; 46.3%), a significant difference (p<0.0001). In keeping with 
our observation, Frans et al.[6] reported that most burned patients in 
their study were in the age group 0 - 4 years. Lee et al.[1] found that 
73.2% of all burn patients were between the ages of 0 and 6 years. In 
younger children, a ‘bib pattern’ burn distribution is sustained when 
the child pulls a container of hot liquid down from a higher surface.[3,4,5] 
Institution of preventive measures is therefore very important. Some 
of the steps that can be taken to prevent these injuries are setting 
the hot water heater to a maximum of 49°C to limit scald injuries 
from bathing, and keeping children out of the kitchen while cooking, 
microwaving or using the oven.[2]

Scalds and flame burns were the burn injuries most commonly 
seen in the Mankweng Hospital burns unit, accounting for a 
significant 70.8% and 22.9%, respectively (p<0.0001). In line with 
this observation, Lee et  al.[1] reported figures of 71.1% for scalds 
and 20.8% for flame burns, while Frans et al.[6] found that the most 
common cause of burns was scalds (47.9%), followed by flame 
(22.3%). Among all the scald burns in the present study, the most 
common cause was hot water (61.4%). Hemeda et  al.[5] and Sahu 
et al.[3] found that scalds were mostly associated with partial (36.8%) 
rather than full-thickness (10%) injuries.[5] Flame burns may result 
from household fires or fires from a motor vehicle accident. Lee 
et al.[1] found that in the teenage group, flame burns were the most 
common (53.8%). Data from hospitalised burn patients worldwide 
reveal incidence rates for assault by fire and scalds ranging from 
3% to 10%.[10]

Table 2. Classification of admissions according to TBSA and different seasons (N=726)

Variable

Year, n (%) Total, 
n (%) Mean Variance F df p-value F crit Significant2018 2019 2020

TBSA, % 90.4653 11 0.0000 4.0662 *

<10 100 (42.2) 104 (42.3) 122 (50.2) 326 (44.9) 108.7 137.3333

10 - 20 75 (31.6) 76 (30.9) 60 (24.5) 211 (29.1) 70.3 80.3333

20 - 40 52 (21.9) 56 (22.8) 55 (22.6) 163 (22.5) 54.3 4.3333

>40 10 (4.2) 10 (4.1) 6 (2.5) 26 (3.6) 8.7 5.3333

Season 11.8596 11 0.0026 4.0662 *

Summer 52 (21.9) 59 (24.0) 61 (25.1) 172 (23.7) 57.3 22.3333

Autumn 62 (26.2) 62 (25.2) 62 (25.5) 186 (25.6) 62.0 0.0000

Winter 68 (28.7) 67 (27.2) 68 (28.0) 203 (28.0) 67.7 0.3333

Spring 55 (23.2) 58 (23.6) 52 (21.4) 165 (22.7) 55.0 9.0000

TBSA = total body surface area burned; df = degrees of freedom; F crit = F critical value.
*p<0.05.

Table 3. Mechanisms of burn injuries (N=726)

Mechanism of burn
Year, n (%) Total, 

n (%) Mean Variance F df p-value F crit Significant2018 2019 2020
Total burns 237 (32.6) 246 (33.9) 243 (33.5) 726 (100) 242 21 264.8079 44 0.0001 2.0374 *
Scalds 163 (68.8) 167 (67.9) 185 (76.1) 515 (71.0) 171.6 137.3

Water 138 (58.2) 148 (60.2) 160 (65.8) 446 (61.4) 148.7 121.3
Oil 4 (1.7) 5 (2) 10 (4.1) 19 (2.6) 6.3 10.3
Tea 12 (5.1) 6 (2.4) 9 (3.7) 27 (3.7) 9.0 9.0
Steam 4 (1.7) 0 3 (1.2) 7 (1) 2.3 4.3
Soft porridge 2 (0.8) 6 (2.4) 3 (1.2) 11 (1.5) 3.7 4.3
Soup 2 (0.8) 1 (0.4) 0 3 (0.4) 1.0 1.0
Milk 1 (0.4) 0 0 1 (0.1) 0.3 0.3
African beer 0 1 (0.4) 0 1 (0.1)

Flame burns
Open fire 63 (26.6) 58 (23.6) 45 (18.5) 166 (22.9) 55.3 86.3

Other burns 11 (4.6) 21 (8.5) 13 (5.3) 45 (6.2) 15.0 28.0
Electrical 6 (2.5) 14 (5.7) 8 (3.3) 28 (3.9) 9.3 17.3
Chemical 5 (2.1) 4 (1.6) 2 (0.8) 11 (1.5) 3.7 2.3
Stove 0 0 3 (1.2) 3 (0.4) 1.0 3.0
Fireworks 0 1 (0.4) 0 1 (0.1) 0.3 0.3
Sunburn 0 1 (0.4) 0 1 (0.1) 0.3 0.3
Hot floor polish 0 1 (0.4) 0 1 (0.1) 0.3 0.3

df = degrees of freedom; F crit = F critical value.
*p<0.05.
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Most of the burn injuries in the present study had a positive outcome, 
with a significant 646 eventual hospital discharges (89.0%), but 
our mortality rate was 9.4%. The proportions of patients who were 
discharged and who died differed significantly over the study period 
(p<0.0001). The results further indicated that 44.9% of patients 
admitted had sustained minor burn injuries involving <10% of TBSA, 
which was associated with positive outcomes and reduced length of 
hospital stay. The reason for admitting such patients was the admission 
criteria adopted from the American Burn Association.[11] These 
outcomes are comparable with the study by Frans et  al.,[6] in which 
42.4% of the patients had burns involving <10% of TBSA. Shields 
et al.[7] found that 66.5% of burn injuries were <10% TBSA, whereas 
Hemeda et al.[5] found that the most common TBSA was 25 - 59%.[5] 
Peck et al.[10] found that the average proportion of TBSA burned in 
an assault by fire or scalds was ~20%. In US burn centres from 1999 
to 2008, 2% of admissions were due to assault by burning (including 
child abuse), and <1% due to self-harm or attempted suicide.[10,12] The 
distribution of burn injuries according to district in Limpopo showed 
that Capricorn had the most admissions (n=361; 49.7%), which 
differed significantly from other districts in the province (Vhembe 
n=111 (15.3%), Waterberg n=93 (12.8%), Sekhukhune n=81 (11.2%), 
Mopani n=78 (10.7%), and transfers from Mpumalanga n=2 (0.3%)) 
(p<0.0001). The most likely reason for the finding that Capricorn 
district had the largest number of admissions is that Mankweng 
Hospital is located in Capricorn, and most of these patients would 
have arrived as self-referrals.

Conclusion
Burn injuries are one of the most common surgical emergencies in 
Limpopo. Children aged <5 years were found to be affected more 
than any of the other age groups. Males were more affected than their 
female counterparts. Scalds and flame burns were the most common 
burn injuries. There were seasonal variations, with burn admissions 
peaking in winter, followed by autumn.

This study was the first to determine the epidemiology of burn 
injuries in Limpopo. The results and findings will provide a basis 
for recommendations to the Department of Health to educate the 
communities about burns, especially scald and flame burns, and 

preventive measures to reduce the frequency of burns and burn-
related deaths.
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