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Burns among adults in a major Malawian burn unit: 
epidemiology and factors associated with prolonged 
hospital stay 

ORIGINAL RESEARCH

Abstract
Aim
This study sought to describe the epidemiology of  burns and factors associated with prolonged hospital stay among adult patients 
admitted in the Queen Elizabeth Central Hospital burns unit. 
Methods
All files of  patients aged at least 17 years and admitted in the Queen Elizabeth Central Hospital burns unit between 1 June 2007 and 
31 May 2017 with acute burns, were reviewed. Data on socio-demographic characteristics, injuries sustained, comorbidities, length of  
hospital stay, and clinical outcomes were extracted from the files. Summary statistics, independent sample T-test, and odds ratios were 
computed to determine the distribution and associations of  the variables collected.
Results  
A total of  515 patient files, all from rural or informal urban settlements, were reviewed. The median age at the time of  presentation 
was 32 years (IQR: 25-45), and 52% (n=279) were male. Most of  the burns occurred at home (81.0%; n=379), were of  flame etiology 
(75.7%; n=385), and were reported to have been accidental (94.7%, n=445). The mean monthly rate of  new burn injury patients was 
highest in the cool-dry season, and epileptic seizures were a common precedent of  burn injury (30.7%; n=158). Most (62.7%) of  
the patients with recorded burn sites sustained multiple burns injuries, and more than half  of  the patients had upper and lower limb 
burns (64.6% & 59.5% respectively). Thirty patients sustained additional non-burn injuries, and 26.4% (n=132) of  all patients with 
recorded outcomes died in the hospital.
Conclusion 
The data on burn injuries among adults presenting at the QECH burns unit suggests the existence of  socio-economic inequalities 
associated with burn incidence. There is also a need for improvement in the quality and uptake of  epilepsy care in primary care 
facilities.
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Introduction
Burns are the fourth most common type of  trauma 
worldwide, following traffic accidents, falls, and interpersonal 
violence; responsible for at least 7.1 million injuries, almost 
18 million disability adjusted life years (DALYs) lost and 
over 250,000 deaths globally1–4. Many burn victims and their 
families also experience adverse emotional, psychological, 
and economic effects secondary to burn-related disabilities 
and disfigurement1,5. Over 90% of  the global burden of  
burn injuries is borne by low and middle-income countries 
(LMICs), with the WHO-defined Africa region contributing 
two-thirds of  injuries and 15% of  the mortality burden 
worldwide3,6,7. The exact epidemiology of  burns in Africa 
remains largely unknown, but a systematic review of  studies 
from 14 African countries showed that Malawi has the 
highest published burns related-mortality rate in Southern 
Africa (22%)8,9. This rate was also higher than the mean rate 

recorded among the countries included in the review (17%)9. 
Despite the significant burden of  disease, there is a paucity of  
contemporary burns related epidemiological data in Malawi 
and Sub-Saharan Africa in general. Furthermore, most burn 
studies in Malawi exclude adult patients10–14. We undertook a 
retrospective audit of  burns among adult patients admitted 
in the Queen Elizabeth Central Hospital (QECH) burns 
unit from 1st June 2007 to 31st May 2017 to describe the 
epidemiology of  burns among them, and factors associated 
with prolonged hospital stay.

Methods
Study setting
QECH, located in Blantyre city in the southern region of  
Malawi, is the largest referral hospital in the country, with 
a total bed capacity of  just over 1000. It is also the hospital 
where the first burn unit in the country was established, and 
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to this day, continues to care for burn patients with a bed 
capacity of  32 during the study period. The QECH burn 
unit was the only specialty burn center in Malawi until 2012, 
and adult burn patients constitute approximately 30% of  all 
annual admissions in the unit.

Study population and selection criteria
Patients were included in the study if  all of  the following 
criteria were met at the time of  admission: the presence 
of  acute burn injury, patient age at least 17 years, and an 
admission date between 1 June 2007 and 31 May 2017. 
Patients were excluded from the study if  they had any of  
the following: (1) records contained only admission notes, 
(2) they were pronounced dead on arrival, or (3) the index 
admission was for a complication from a previous burn 
injury or non-burn-related indication(s).

Data collection
We searched the QECH surgery department electronic 
database and physical burns unit registers for patients that 
met the inclusion criteria. Eligible patient files were then 
retrieved from the Health Management Information Systems 
(HMIS) office and further screened to ascertain their validity.
The following data were extracted from all eligible files: 
admission date, discharge date, demographic data (age, sex, 
name of  referring facility/place of  origin), burn injury-related 
data (place of  injury, time of  injury, time of  presentation, 
etiology of  burn, Total Burn Surface Area [TBSA], 
location of  the burn injury, and associated complications), 
comorbidities present, and patient outcomes.

Data analysis
Data analysis was done using Stata 15 statistical package. All 
socio-demographic and burn-related continuous variables 
were transformed into categorical variables using a priori 
criteria. Potential burn sites were divided into the following 
four major regions: Head and neck, trunk, upper limbs, 
and lower limbs. The dates for burn injury were classified 
into three categories according to the seasons of  Malawi as 
categorized by the Malawi department of  climate change 
and meteorological services namely: warm-wet (November 
to April), cool-dry (May to August), and hot-dry (September 
to October)15. Questions concerning the site of  burn and 
comorbidities were processed as multiple response variables 
to determine the number of  people affected and the 
frequency of  injury for each region. Frequencies of  entries 
under each variable were computed, and independent sample 
T-tests were done to compare the means of  binary variables. 
Parametric tests related to site specific data were only done 
on records of  burns that occurred within Malawi due to the 
small sample size of  expatriate patients.
Prolonged hospital stay was defined a length of  hospital that 
is at least equivalent to the 75th percentile length of  hospital 
stay observed in the sample. Crude associations between 
relevant independent variables of  interest and prolonged 
hospital stay were tested, and variables with crude odds ratios 
less than 0.1 were entered in a binary logistic regression model 
to determine factors associated with prolonged hospital stay.

Results
Patient demographics 
Out of  the 779 patient names obtained from the patient 
registers, 515 patient files met the criteria for inclusion in 
the study. 

Male patients comprised 269 (52.2 %) of  the study population 
(table 1).  The patient’s ages ranged from 17 to 92 and the 
median age was 32.0 years (IQR 25-45 years). Young adults 
under 44 years age (n=381; 74.0%) comprised the majority 
of  the patient population followed by the middle-aged 
(n=87; 16.9%), and geriatric patients (n=44; 8.5%).Seven 
of  the patients (1.4 %) were from Mozambique, and 363 
(70.5 %) of  burns that occurred in Malawi originated from 
rural areas. All urban patients came from densely populated 
informal settlements of  Blantyre city but there was no data 
on socioeconomic variables16. 

Figure 3: Number of adult patients admitted in the QECH burns 
unit (June 2007- May 2017)

Figure 1: flow diagram of participant records selection for the study

Figure 2: Number of Burns per District from 2007 to 2017
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Table 1: distribution of participant characteristics and factors associated with prolonged hospital stay

The district of  Blantyre had the largest share of  patients 
(n=210; 40.8%), and all other patients were clustered in 
nearby districts (figure 1). Thus, the southern, central, and 
northern regions of  Malawi contributed 428 (94.3%), 21 
(4.6%), and 5 (1.1%) of  the 454 patients whose district of  
origin was recorded respectively. Whilst the place where the 
burn occurred was not recorded in 70 files, domestic and 
workplace burns accounted for 359 (80.7 %) and 55 (12.4%) 

of  all recorded places of  burn respectively with the rest 
(n=31; 7.0%) occurring in various public places.
227 patients had documented comorbidities with 211 (93.0%) 
having one comorbidity. Neuropsychiatric conditions 
(Epilepsy, Psychosis, Stroke, and cerebral palsy) affected 203 
(89.4%) of  the patients with known comorbidities (table 2). 
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Table 1 Cont

Epilepsy was the most common comorbidity affecting 189 
patients, thus accounting for 76.8% of  all comorbidities, 
83.3% of  all patients with comorbidities, and 36.7% of  the 
patient population. Patients with epilepsy also accounted for 
47 (90.4 %) of  patients who had a known history of  having 
a previous burn, and the rural patient subset accounted for 
157 (83.1 %) of  all patients known to have epilepsy. 

All of  the 25 HIV patients had an established diagnosis 
at the time of  admission, and HIV testing was done on 
nine patients only during the whole study period. Table 2 
shows the characteristics of  the patients in terms of  their 
comorbidities and place of  residence.
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Table 1 Cont

Annual incidence, seasonal incidence and diurnal 
variation of burns
The mean number of  patients presenting each year was 50.4 
(95%CI: 45.0—55.8) (figure 3). The greatest proportion of  
patients (44.4%) occurred in the warm-wet season, spanning 
6 months, although the mean monthly rate was highest in the 
cool-dry season (May to August). 
Table 4 shows the distribution of  burn injuries across the 
three seasons. Among those with a known time of  burn 
incidence, there was a general increase in the number of  
burns that occurred across the day from 0600hrs to 2000hrs, 
followed by a steep decline. The three-hour period between 
1800hrs and 2100hrs showed the greatest peak in burn 
incidence (figure 4). 

Circumstances of burn injury
The circumstances leading to the burn injury were recorded 
in 470 patient files only, and most of  these n=445 (94.7%) 
were accidental burns associated with cooking. Among the 
accidental burns, 424 (95.2%) injuries were sustained with 
cooking fires, 158 (35.5%) injuries were sustained during an 
epileptic seizure, and 18 (4.9 %) occurred whilst the patients 
were intoxicated with alcohol. Twenty-five (5.3%) patients 
were classified as intentional since they were due to self-
immolation, mob justice, or physical abuse. Twenty-nine 
sustained additional injuries at the time of  the burn injury 
namely: inhalation burns (n=25), fractures (1), traumatic 
amputation (1), and lacerations (1).

Burn etiology, size, depth, and site
Thermal injuries made up 94.5% (n=480) of  the 508 
documented burn etiologies, and the overall leading causes 
of  burns were flames (n=385; 75.8%) and scalds (n=88; 
17.3%) (figure 5). Electric burns contributed another 23 
(4.5%) burns with 19 due to electrical appliances and 4 due 
to lightning strikes. Chemical, contact, and friction burns 
constituted the remaining 2.4%. The mean TBSA among 
those with the relevant record (n=467) was 17.7% (95%CI: 
16.0—19.3). 
Patients from rural areas and those with comorbidities 
had larger TBSA compared to their counterparts (19.3%; 
95%CI: 17.3—21.3 versus 12.7%; 95%CI: 10.0—15.4; 
T-test p-value<0.001, and 22.0%; 95%CI: 19.4—24.7 versus 
12.2%; 95%CI: 10.7—13.8; T-test p-value<0.001) whilst 
other demographic variables had no statistically significant 
association with TBSA. Presence of  comorbidities was 
however associated with higher prevalence of  full thickness 
burns (54.8% versus 30.5%; χ2 p-value<0.001). 
The anatomical burn sites of  20 patients were not recorded 
and 108(21%) patients were burnt in one region of  the body. 
The rest of  the patients with recorded burn sites (n=387; 
78.2 %) had burn injuries in multiple regions with the highest 
proportion of  injuries (n=155; 31.3%) affecting three 
regions, and the lowest proportion affecting four regions 
(n=87; 17.6%). 
Lower and upper limbs were the most common burn sites 
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Table 2: distribution of disease and residential characteristics of patients with comorbidities

Comorbidity

Number 
of people 
with the 
comorbidity

Proportion of 
responses 
(%)*  
(N=246)

Proportion 
of patients 
(%) 

** (N=227)

Residence
Rural Urban Mozambique

Epilepsy 189 76.8 83.3 155 32 2
HIV 25 10.2 11.0 17 8 0
Psychosis 12 4.9 5.3 8 4 0
Hypertension 11 4.5 4.9 7 4 0
Stroke 3 1.2 1.3 1 2 0
Cerebral palsy 2 0.8 0.9 1 1 0
Diabetes mellitus 1 0.4 0.4 0 1 0
Syphilis 1 0.4 0.4 1 0
Brain Aneurysm 1 0.4 0.4 1 0 0
Blindness 1 0.4 0.4 1 0 0
TOTAL 246 100 191 53 2
*proportion of responses: proportion of all recorded comorbidities constituted by the 
comorbidity of interest.

**proportion of patients: proportion of all people known to have comorbidities that had 
the condition of interest. The total for the column is 108.3% due to presence of multiple 
comorbidities among some of the patients.

Burn site Number 
of burns 

Percentage 
of 
responses*

(N=1211)

Percentage 
of patients**

(N=495)

Burn depth
Full 
thickness

Mixed 
thickness

Partial 
thickness

Head & 
neck 162 13.38 32.7 61 50 42

Trunk 240 19.82 48.5 76 72 73
Upper 
limbs 317 26.18 64.0 91 88 106

Lower 
limbs 492 40.63 99.4 146 112 180

Total 1211 100% 374 322 401
* Percentage of responses: proportion of all recorded burn injuries constituted by injuries affecting the region 
of interest.

**percentage of patients: proportion of all patients with known sites who had burns in the body region of interest. 
The total for the column in 244.6% due to the presence of multiple burn sites among some patients.

Table 4: distribution of burn injuries across the seasons of Malawi

Season Frequency Percent Mean monthly rate
Cool-dry 201 39.5 5.0
Hot-dry 82 16.1 4.1
Warm-wet 226 44.4 3.8

Table 3: Location and depth of burns

with nearly all patients with recorded burn sites having lower 
limb burns (n=492; 99.4%) and 64% having upper limbs 
burns. Table 3 below shows a summary of  the location 
and depth of  burns. Although facial burns were the least 
common, they affected a third of  the patients (32.7%; 
95%CI: 28.6—37.1)

Time lapse to hospital presentation and length of 
hospital stay
Women, ambulance users, and patients from rural areas 
presented at least 4.7 days later than  their counterparts 

although only the rural-urban 
comparison was statistically significant 
(mean 9.8 days; 95 %CI: 7.2—12.4 
days vs. mean 5.1 days; 3.5—6.7 days; 
T-test p value=0.036). 
The mean length of  hospital stay after 
admission was five weeks (34.8 days; 
95%CI: 31.4—38.2), although there 
was a statistically significant difference 
in the length of  stay of  rural and 
urban patients (37.1 days; 95%CI: 
33.0—41.1 versus 28.2 days; 95%CI: 
22.2—34.2; p=0.022 respectively).
Prolonged hospital stay, as defined in 
this study, was reached at 48 days of  
hospital stay, and it had a 29.3% (95% 
CI: 25.4—33.5; n=151) prevalence. 
The odds of  prolonged hospital stay 
were 5.04 (1.49—17.03) times higher 
among patients who did not receive 
intravenous fluid resuscitation at the 
time of  admission when indicated 
as per hospital guidelines when 
compared to patients for whom 
intravenous fluids were not indicated 
(table 1). The odds of  prolonged 
hospital stay were also increased if  
surgical procedures were conducted 
within the first week of  admission or 
after spending at least 30 days in the 
ward. Burns from non-thermal causes 
were however associated with 15 fold 
lower odds (OR: 0.07; 95%CI: 0.01—
0.65) of  prolonged hospital stay.

Burn outcome
One hundred and thirty-two (26.4%) 
of  the 500 patients with a documented 
disposition at the time of  discharge 
died. The risk factors of  mortality are 
reported by the authors in a separate 
paper (17). Among the patients that 
survived their burn injury, 300 (60%) 
were discharged home without follow 
up whilst 46 (9.2%) were discharged 
with planned follow-up in the QECH 
outpatient burns clinic, and 14 
(2.8%) were transferred to another 
facility. Another eight (1.6%) patients 
absconded from the burns unit 
(Figure 6)

Discussion
This study delineates the epidemiology and trends of  adult 
burns in the QECH burns unit.  The results of  this study 
indicate that injuries were more common among young and 
middle aged adults who are probably most economically 
active and might have greater exposure to etiologies of  burn 
as part of  their occupation or regular daily activities. Most 
(78.2%) of  the patients with known burns sites sustained 
injuries in multiple regions of  the body, which may have 
implications on cost of  care and quality of  life after recovery. 
Although facial burns were the least common burns by 
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Figure 4: Diurnal variation in reported time of burn incidence 
(2007-2017)

Figure 5: Etiology of burns among adult patients admitted in the 
QECH burns unit

Figure 6: outcomes of adult patients admitted in the QECH burns 
unit (2007-2017)
anatomical distribution, they affected a third of  the patients, 
and are particularly important due to (I) the possible risk 
of  airway compromise, (II) the psychosocial implications of  
facial disfigurement, and (III) the limited treatment options 
for the same18–20. Upper limb burns are also very important 

due to the vital role of  the upper limbs in social interaction 
and the economic consequences of  limited physical abilities. 
Lower limbs are critical to activities of  daily living such as 
walking, sitting or squatting among others.
Although the socioeconomic status of  the patients could 
not be ascertained, informal urban settlements and rural 
populations are associated with a relatively low socioeconomic 
status, less costly & substandard infrastructure, and limited 
access to basic urban services16,21,22. The predominance of  
these patients coupled with predominance of  flame burns, 
presence of  statistically significant larger burns, and delayed 
presentation among rural patients suggests the presence of  
significant associations between socioeconomic status and 
major burns in Malawi. Other studies have demonstrated a 
relationship between residence in an informal settlement or 
low socioeconomic status, and the risk of  burn injury5,22,23.  
In informal settlements and rural areas, cooking is often 
done over a ground-level fire and kerosene bottle lamps 
are often used as light sources. These devices, which are 
often non-ergonomic, lacking innate safety features, and 
susceptible to environmental influences (e.g. wind) are 
known risk factors for burn injury especially among people 
with neuropsychiatric disorders24. Thus, given Malawi’s 10% 
overall electrification rate (2% in rural areas where 84% of  
the population resides) coupled with (I) limited supply of  
renewable energy and heavy dependence on biomass fuels, 
(II) predominance of  the household sector consumption 
of  final energy (84%) and incidence of  burns (80.7%), 
we postulate that energy supply in Malawi has significant 
interaction with burn injuries25. 
Epileptic seizures are a common risk factor for burn injury 
in LMICs where the epilepsy treatment gap is over 75% 
(5,26). The exact magnitude of  the treatment gap in Malawi 
is not known but it is estimated to be over 95% in Tanzania 
and Zambia, which are adjacent to Malawi26.  The epilepsy 
treatment gap is reported to be twice as high in rural areas 
when compared to urban areas in LMICs26. Lack of  treatment 
increases the risk of  burn injury among people with epilepsy. 
Although the underlying mechanisms for the treatment 
gap have not been elucidated in our setting, cultural beliefs, 
limited access to treatment, and stigma have been identified 
as important factors in other parts of  SSA27,28. 
Prolonged hospital stay was found to be associated 
with the following three factors: etiology of  the burn, 
inadequate fluid resuscitation and timing of  surgery for 
burn injuries. Non-thermal burns, most of  which were 
of  electrical etiology, may carry a significant acute risk of  
death. Survivors of  these injuries may have small wounds 
and few immediately perceptible burn effects, especially 
in resource-limited settings29. Fluid resuscitation is the 
mainstay of  burns management to mitigate the effects of  
systemic inflammatory response syndrome and avoid multi-
organ failure30. We previously demonstrated the association 
between fluid resuscitation and mortality in the QECH 
burns unit17. Thus these results augment previous findings 
and provide hints for evaluation of  the opportunity cost 
of  optimum fluid resuscitation in the QECH burns unit. 
Although the benefits of  early surgery after burn injury 
have been demonstrated in scientific literature, its utility in 
resource-limited settings, including Malawi, has also emerged 
as a significant challenge31–33. The association between 
early surgery and prolonged hospital stay in this study is, 
therefore, consistent with literature from other resource-
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limited settings. Based on the experience of  the authors, early 
excision and grafting was not commonly practised during 
the study period. Early operations were mostly to debride 
burn wounds that were clearly full thickness on presentation. 
After a month of  wound bed preparation with dressings 
and debridement, the patients were then skin grafted.  The 
factors associated with the limited utility of  early surgery 
have been elucidated by other authors and are amenable to 
health systems strengthening and improvements in social 
determinants of  health32. 
There is a paucity of  evidence-based effective burn prevention 
strategies from Malawi and the rest of  Sub-Saharan Africa. 
The results of  this study however suggest potential areas 
of  improvement that might result in lower incidence of  
severe burns in our setting. Given the wide array of  potential 
gaps identified by this study, inter-sectorial cooperation is a 
prerequisite for sustainable reductions in burn injuries. Such 
efforts should include (I) mass education on epilepsy, fire 
safety (including safe storage of  biomass fuels) and acute 
management of  burns, (II) provision of  holistic epilepsy & 
trauma care, (III) enforcement of  quality standards in design 
and construction of  appliances and built environments, and 
(IV) improving access to such appliances.

Limitations and constraints
Our study is the first of  its kind in our setting in terms of  
its scope and size. It therefore provides a base for future 
studies. The study however has a number of  weaknesses due 
to its dependence on hospital presentation of  burn victims, 
exclusion of  patients treated on out-patient basis, and the 
retrospective study design. These weaknesses include: limited 
number of  variables that could be assessed, incompleteness 
of  the available data, lack of  standardized documentation 
which makes comparison difficult outside certain timelines, 
missing files, and lack of  population based denominators 
for estimation of  incidence proportions. These limitations 
therefore make it difficult to make certain conclusions and 
thus the numerical findings of  this study should be taken as 
minimum rates due to inevitable underestimation.

Conclusion
Burns are one type of  significant but preventable cause of  
injury among adults in Malawi. Thus contemporary and 
relevant epidemiological data on such injuries is needed to 
develop effective strategies for monitoring and reducing 
burn incidence and ensure equitable care. With this goal in 
mind, this paper described the epidemiology of  burn injury 
among adult patients presenting at the QECH burns unit 
over a 10 year period. The findings of  this study suggest the 
need for special attention and interventions to be tailored 
to rural and informal urban settlement dwellers, young and 
middle aged adults, and people living with Epilepsy. There is 
also a need to improve emergency and primary care services 
to ensure timely access to adequate pre-hospital care to 
mitigate progression of  burns and mortality.
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