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Background: Burn is a serious public health problem and a leading cause of disability and 
disfigurement. However, there was no published study from our Hospital Burn Unit that 
assessed the clinical profiles and the outcomes of burn patients.
Objective: This study was aimed to assess the clinical profiles and the outcomes of patients 
admitted with burn injuries.
Methods: Hospital-based retrospective cross-sectional study was conducted at the Burn Unit of 
JMC. Systematic random sampling was used to include the burn patients. Data were analyzed 
using SPSS version 25. Descriptive statistics, chi-square (χ2), and student-t-test were performed 
to describe and assess the relationships between the variables. Multivariate logistic regression 
was performed to determine the factors affecting the length of hospital stays.
Results: One hundred twenty-four burn patients (51.6% female) were included. The major
ity (79.84%) of the patients were in the age category of less than 29 years. Scalds (47.6%) 
were the most common cause of burns with three times in females. The extremities (93.5%) 
were the most frequently affected areas. Patients with second-degree superficial burns 
accounted for 61.3% of all patients. In 95.88% of the patients, the total body surface area 
burn (TBSA) was below 20%. Lactated ringers (69.4%) and tramadol (71.0%) were the most 
frequently used IV fluid for resuscitation and analgesic agent for pain, respectively. Patients 
who undergo any of the surgical procedures stayed in the hospital for greater than 30 days 
more than 4 times likely (OR = 4.8, 95% CI 2.08–11.2, P < 0.001).
Conclusion: Scalds are the most common cause of burn injury, particularly in patients aged 
less than 14 years. Educating the community about the risk groups, household safety 
precautions, and early seeking medical care may reduce the incidence and morbidity of 
burn injuries.
Keywords: burn, clinical profiles, outcomes, Jimma Medical Center

Introduction
World Health Organization (2018) estimated 180,000 deaths every year are caused by 
burns – the vast majority (over 95%) occur in low and middle-income countries.1 In the 
United States of America (USA), the two most common etiologies of burn injuries 
were fire/flame and scalds, accounting for 76% of cases reported. Scald injuries were 
most prevalent in children under 5, while fire/flame injuries dominated the remaining 
age categories. The adult age group (20 to 59 years) makes up 55% of burns. More than 
67% of the reported total burn sizes were less than 10% TBSA. Seventy-four percent of 
the burn injuries have occurred in the home.2
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A review from sub-Saharan Africa showed the average 
age of burn patients was 15.3 years. Scalds were the com
monest cause of thermal injuries, accounting for 59% of all 
burns.3 Home, particularly the kitchen, was the most com
mon location of sustaining burn injuries.4 A study by Dongo 
et al reported over 40% of injuries occurred between 
November and January.5 From the number of risk factors 
for burn, underlying medical conditions; epilepsy, peripheral 
neuropathy, physical and cognitive disabilities, alcohol 
abuse, and smoking are common.1 A study reported 
Epileptic patients accounted for 1.38% of total burn 
admission.6 A study from Malawi should 31% of patients 
were presented to the hospital after 48 hours.7 The first 24 
hours after burn injury require aggressive medical manage
ment to assure the survival and minimize complications.8 

Fluid resuscitation after burn injury is a cornerstone of burn 
care. Fluid resuscitation must be aimed at maintaining tissue 
perfusion and organ function while avoiding the complica
tions of inadequate or excessive fluid therapy.9 A study 
identified the most commonly used resuscitation fluid was 
Ringer’s lactate solution (46.9%).10 Burn injury is widely 
considered one of the most painful injuries that a person can 
sustain.11 A secondary analysis of the 1992 to 1999 data of 
patients with burns showed opioids were the most commonly 
used analgesics for all years studied.12 Tyson et al reported 
the commonest operative procedures done were skin grafting 
and debridement, accounting for 46.7% and 42.8% of all 
operative cases, respectively.7 The burn mortality averaged 
17% or the death of one of every five burn victims.3

In Ethiopia, some of the available studies were done in 
the country’s capital and the northern part.13–15 An early 
study reported burn cases accounted for 1.73% of all hospi
tal admissions.16 About 9.0% of the traumatic injuries were 
caused by burns.17 A study from the Mekelle reported, the 
most frequent cause of burns in children was scald (69.4%). 
Most (86.6%) of the patients had partial-thickness 
or second-degree burns. About 41.0% of the burn patients 
were presented lately after 24 hours of burn.18 A study 
reported 10% of epileptic patients sustained burns as 
a result of seizures.19 A study by Mengistu et al reported 
among patients who felt severe pain (87.1%), most of them 
(48.4%) took paracetamol, 30.6% took tramadol, and the 
remaining 8.1% took nonsteroidal anti-inflammatory drugs 
(diclofenac).13 Another study reported fluid resuscitation 
was given for 52.6% of the burn patients and the lack of 
fluid resuscitation within 24 hours was reported to be asso
ciated with the discharge complications (ie contracture, 
disfigurement, amputation, a scar of skin graft, and 

death).18 A study from Addis Ababa reported, 52.7% of 
burn patients underwent operative treatment, with the most 
frequent operation being skin grafting.15 Alemayehu et al 
reported the mean length of hospital stay of burn patients 
was 17.34 days (SD: 25.334; range: 1–290 days).18 

However, Mulat and Salemark reported the overall median 
hospital stay was 44 days.14 Mehta et al reported the mor
tality rate among burn patients was 13.3%.15

Like other injury mechanisms, the prevention of burns 
requires adequate knowledge of the epidemiological char
acteristics and associated risk factors, it is hence important 
to define clearly the factors which contribute to burn 
causation. While much has been accomplished in the 
areas of primary and secondary prevention of fires and 
burns in many developed or high-income countries 
(HICs), the same cannot be done for many low and mid
dle-income countries (LMICs).20 In particular, there was 
no published study from our Hospital Burn Unit that 
assessed the clinical profiles and the outcomes of burn 
patients. Therefore, this study was aimed to assess the 
clinical profiles and the outcomes of burn patients 
admitted to the burn unit of Jimma Medical Center (JMC).

Methods and Materials
Study Area and Period
This study was conducted in the Burn Unit of JMC. Jimma 
Medical Center is one of the teaching and the referral 
hospital found in Jimma town, Oromia Region, Ethiopia. It 
is found 350 km away from the capital city of the country, 
Addis Ababa in the Southwest direction. The data was 
collected between November 2020 and January 2021.

Study Design
Hospital-based retrospective cross-sectional study.

Study Population
The study population for this study was all burn patients 
who admitted to the Burn Unit of JMC between 
September 2018 and 2020 and received medical/surgical 
care. Patients’ medical records with illegible handwriting 
and incomplete data excluded.

Sample Size and Sampling Technique
Sample Size Determination
Due to the time and economic feasibility, sample size 
calculation was considered. The sample size was calcu
lated by using single population proportion formula by 
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considering the following assumptions: p = 8.9%; preva
lence of burn injury among traumatic injuries in Dilchora 
Hospital, Dire Dawa, Eastern Ethiopia.17

n ¼
ðZ α=2Þ2x Pð1 � PÞ

d2 

Where; n = the minimum sample size required, d = Margin 
of error = 5%, Zα/2 = Standard normal value at (1- 
α) =1.96

n ¼
ð1:96Þ2 X 0:089ð0:911Þ

ð0:05Þ2
¼ 124 

The number of burn patients admitted in the year, 2018 to 
2020 was 205. Since the total number of burn patients was 
small, the minimum sample size (124) was used for the 
final sample size.

Sampling Technique
Systematic random sampling with every other patient’s 
card was selected until the minimum sample size was 
reached.

Data Collection Instrument and Quality 
Assurance
Data were collected from patient’s medical records by 
using a data collection checklist developed after reviewing 
different burn guidelines and related studies. Before data 
collection was started, a pretest was done on 5% of the 
burn patients of medical records. The content of the ques
tioner has then modified accordingly. Data collectors were 
trained on the content of the questionnaire. Data was 
collected by a principal investigator and two trained 
Clinical nurses.

Data Processing and Analysis
The collected data were checked, cleaned, and analyzed 
using SPSS version 25. Descriptive statistics were per
formed and presented using frequency, percentages, mean 
(SD), median (IQR) based on the scales of the variables. 
Chi-Square (χ2) for categorical variables and student-t-test 
for continuous variables were used to assess the relation
ships between the variables of interest. Bivariate and mul
tivariate logistic regression was performed to identify 
factors associated with length of hospital stay for greater 
than 30 days. Odds ratio (OR) with 95% confidence inter
val (CI) and the respective P-value of less than 0.05 was 
used to declare the statistical significance.

Ethical Consideration
Ethical clearance was obtained from Jimma University 
Institutional Review Board (IRB). The study was con
ducted in accordance with the Declaration of Helsinki. 
Since it is retrospective data, the patient informed consent 
to review their medical records was waived by the ethics 
committee. Before the actual data collection, the confiden
tiality of the study subjects was taken into account by 
avoiding the names and any other personal identification 
information.

Operational Definition Terms
Injury: Any instance of physical damage to the body or 
body part.

Flame burn: injury due to overheated visible, gaseous 
part of a fire

Scald burn: injury due to contact with hot liquids or 
steam

Contact burn: injury due to contact with hot or cold 
solids

Chemical burn: injury due to contact with harmful 
chemicals

Electricity burn: an injury occurred when electric cur
rents pass through the body

Result
Sociodemographic of the Participants and 
the Place of Burn Occurrence
A total of 124 patients were included. Females accounted for 
51.6%. The median (IQR) age of the patients was 17.0 (4.25, 
25.0) years. The majority (79.84%) of the patients were in 
the age category of less than 29 years. Only 7.3% of the 
patients were older than 45 years old. Two-third (67.7%) of 
the patients came from rural areas. Regarding the place of 
occurrence of burn injury, most (62.1%) of the burn injury 
occurred at home, particularly in the kitchen (Table 1).

Time to Seeking Medical Care
Time to admission to the health facility was reported in 92 
patients. The median (IQR) time to seeking medical care 
after sustaining burns was 6.0 (2.25, 9.75) hours. The 
majority (62.9%) of the patients were presented to health 
facilities within 12 hours of sustaining a burn injury.

Etiology of Burn
Overall, the scald (47.6%) was the most common cause of 
burn followed by flame (29.8%). The chemical burn was 
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the least common (3.2%). From the scald and contact burn 
cases, 64.4% and 71.4% of the patients were aged below 
14 years, respectively. While, from the flame and chemical 
burn cases, 54.1% and 75.0% of the patients were between 
15 and 29 years, respectively. As the age of the patients 
increased to 30–45 years, gasoline (66.7%) was the fre
quent cause of the burn. Electricity, gasoline, and chemical 
burns are only reported in male patients. However, scald 
burn is more relatively reported in females patients com
pared to males (ratio 3.11: 1) (Table 2).

Predisposing Conditions and Season of 
the Admission
Epilepsy (17.7%) was the most common predisposing 
condition for the burn. Intentional burn due to quarrels 

within the families causes self-burn in four patients. The 
winter (December to February) (33.1%) is the most com
mon season when most patients admitted to our hospital 
(Table 3).

Burn Sites
Extremities (93.5%) are the most commonly burned ana
tomic sites, of which the upper extremities accounted for 
67.7%. The posterior trunk was the least burned site, 
which accounted for 14.50% of the anatomic sites burned. 
There are no significant differences in terms of burn sites 
and the sex of the patients (P>0.05). Head, face, and neck 
burns are proportionally higher in patients age greater than 
10 years (82.1% vs 17.9%, P = 0.027) (Figure 1).

Burn Depth and Severity
Regarding the extent of the burn, 61.3% of the patients 
were assessed with the second degree/partial thickness 
burn, followed by third-degree/full-thickness burn 
(31.5%). Six (4.8%) of the patients had a first-degree 
/superficial burn. Scald and contact burn were the two 
causes of the superficial burn. The majority of the super
ficial burn is caused by scald (66.7%). Most of the full- 
thickness burn is caused by flame burn (64.1%). The total 
body surface area burn (TBSA) was estimated in 97 
patients. The median (IQR) of TBSA was 16.0% (9.0, 
18.5). Most (55.67%) of the patients had a TBSA burn 
between 10% and 20%. Four (4.12%) of the patients had 
TBSA burn greater than 20%. Patients with gasoline burns 
had higher mean TBSA burn compared to patients with 
contact burns (mean difference = −7.26, P = 0.004) and 
scald burns (mean difference= −5.18, P=0.029) (Table 4).

Table 1 Sociodemographic, Place of Burn of Occurrence, 
Predisposing Conditions, and Season of Admission of the 
Participants

Variables Frequency Percentage

Sex Male 60 48.4
Female 64 51.6

Age, years <14 51 41.1
15–29 48 38.7

30–44 16 12.9
>45 9 7.3

Residence Urban 38 30.6
Rural 86 69.4

Place of injury Home 77 62.1
Work 34 27.4

Street 13 10.5

Table 2 Etiology Distribution by Gender and Age

Etiology Scald Flame Electricity Contact Gasoline Chemical Total

Sex n (%)

Male 14 (23.7%) 21 (56.8%) 11 (100.0%) 4 (57.1%) 6 (100.0%) 4 (100.0%) 60 (48.4%)

Female 45 (76.3%) 16 (43.2%) – 3 (42.9%) – – 64 (51.6%)

M:F ratio 1: 3.11 1.3:1 1.3:1

Age, years, n (%)

<14 38 (64.4%) 7 (18.9%) 1 (9.1%) 5 (71.4%) – - 51 (41.13%)
15–29 18 (30.5%) 20 (54.1%) 5 (45.5%) 1 (14.3%) 1 (14.3%) 3 (75.0%) 48 (38.71%)

30–45 2 (3.4%) 5 (13.5%) 4 (36.4%) - 4 (66.7%) 1 (25.0%) 16 (12.9%)

>45 1 (1.7%) 5 (13.5%) 1 (9.1%) 1 (14.3%) 1 (16.7%) - 9 (7.26%)
Total, n (%) 59 (47.6%) 37 (29.8%) 11 (8.9%) 7 (5.6%) 6 (4.8%) 4 (3.2%) 124 (100%)

Notes: n= number, (-) = not reported, % = percent.
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Medical Care
IV fluids were given for 86.3% of the burn patients. The 
most frequently used fluid was lactated ringer (69.4%) 
followed by normal saline (64.5%). Fifty-eight (46.8%) 
of the patients had received the combinations of lactated 
ringers and normal saline. For burn pain management, 
analgesics were prescribed to 97.6% of the patients. The 
most frequently prescribed agent was tramadol (71.0%) 
followed by diclofenac (43.5%). Forty-eight (38.7%) of 
the patients have prescribed the combination of tramadol 
with diclofenac. Tetanus anti-toxoid for the prevention of 
tetanus was given for 5.6% of the patients (Table 5).

Surgical Procedures
Surgical procedures were done for 35.5% of burn patients. 
Debridement followed by skin grafting was done for 
21.0% and 11.3% of patients, respectively (Figure 2).

Length of Hospital Stay and Death
The median (IQR) length of hospital stay for all patients 
was 30.0 (21.25, 36) days. Half of the patients stayed in 

the hospital for greater than 30 days. In multivariate logis
tic regression, only patients who undergo any of the surgi
cal procedures were more than 4 times likely to stay (OR = 
4.8, 95% CI 2.08–11.2, P < 0.001) in the hospital for 
greater than 30 days. Four (3.2%) patients died. The 
TBSA/etiology burn for patients who died was (1) 16% 
flame burn, (2) 18% gasoline burn, (3) 20% electrical 
burn, and (4) 25% scald burn. From the death summary 
notes, the cause of death was cardiac arrest in the two 
patients, multi-organ failure, and internal bleeding in each 
of the remaining patients.

Discussion
Burn injuries are the most common, devastating trauma 
and major public health problems that result in short-and 
long-term squeals. Especially in the pediatric population, it 
has major psychosocial, emotional, functional, and cos
metic consequences. Therefore, the present study aimed 
to assess clinical profiles and the outcomes of burn 
patients admitted to the burn unit of JMC. Knowing clin
ical profile and the outcome of burn injuries are very 
important for implementing effective preventive methods, 
early diagnosis, and treatment of burn patients. In the 

Table 3 Burn Predisposing Conditions and Season of the 
Occurrence

Number Frequency

Predisposing conditions Epilepsy 22 17.7
Psychiatric 4 3.2
Substance use 3 2.4

Disability 1 0.8

Season of admission Winter 41 33.1

Spring 32 25.8

Autumn 28 22.6
Summer 23 18.5

Figure 1 Anatomic sites of burn among patients.

Table 4 Etiology Against the TBSA Burn

Etiology Number Mean±SD

Scald 48 13.41±5.06
Flame 27 14.77±5.24

Electricity 8 15.0±5.53

Contacts 6 11.33±3.72
Gasoline 5 18.6±2.2

Chemical 3 13.33±4.61

Abbreviation: SD, standard deviation.

Table 5 Patterns of IV Fluids Used, Tetanus Anti-Toxoid, and 
Analgesics Prescription Among Burn Patients

IV Fluids Number Percentage

Lactated ringer 86 69.4

Normal saline 80 64.5
40% Dextrose 2 1.6

5% Dextrose in water 1 0.8

Analgesics

Tramadol 88 71.0
Diclofenac 54 43.5

Paracetamol 27 21.8

Morphine 7 5.6
Tetanus anti-toxoid (TAT) 7 5.6

Clinical, Cosmetic and Investigational Dermatology 2021:14                                                                  https://doi.org/10.2147/CCID.S322486                                                                                                                                                                                                                       

DovePress                                                                                                                         
863

Dovepress                                                                                                                                                        Mulugeta et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


current study, the majority of the burn injuries (79.8%) 
were occurring in children. This finding was similar to 
studies done in Asmara, Eritrea (75%),21 Yekatit 12 
Hospital, Addis Ababa (76%),13 western Kenya (82%).22 

The reason might be due to children being unaware of the 
surrounding environment, lack of instinct to understand 
the danger of different objects, high physical activity, 
especially during the children developing locomotor. 
Adults have awareness, understand objects due to 
increased motor skills.

In the present study, two-thirds (62.1%) of the burn 
injuries occurred at home, particularly in the kitchen. This 
finding consistent with studies done in the USA,2 

Cameroon,23 Kenya,22 China.24 This could probably be 
due to children staying home, especially in the kitchen 
with their mothers while mothers preparing meals. In our 
study, Epilepsy (17.7%) was the most common predispos
ing condition for burn injuries. This study, in line with 
studies done in India,25 Indore,26 and Melbourne.27 This 
could be explained by the fact that an attack during epi
lepsy starts with a fall, unconsciousness, and followed by 
convulsion. When epileptic fall on burn agents, they 
experience 2 to 5-minute period and exposed to prolonged 
heat and result in severe and deep-degree burn.25 There is 
also limited awareness among the population about the 
epileptic risk of burn injuries. The current study showed 
that most burn injuries occurred in the study setting during 
the winter (dry) season. This finding is consistent with 
a study from Eritrea21 and a review done in Nigeria.28 

However, it is in contrast to a study done in Iraq, where 
burns are more frequent during autumn.29 This is cloud be 
explained by the geographic variation weather.

The current study revealed the scald (47.6%) was the 
common cause of burn injuries followed by flame (29.8%). 
This finding is in line with studies done in different 

countries; USA,2 Iran,30 Italy,31 China.32 In our study 
setting, scald burn was occurred in the home, mostly 
caused by hot water, boiling water, hot tea in the kitchen 
during meal preparation. According to the current study, 
extremities are the most commonly burned anatomic sites, 
particularly upper extremities. The head, face, and neck 
burn injuries were the least anatomic sites. This study is 
similar to other previous studies.13,31,33–36 This can be 
explained by the mechanism of injury: when someone 
contacts with hot or boiling water, hot tea, chemical, 
electrical, and radiation, patients may present with differ
ent burned anatomic sites, in which extremities are com
mon due to manipulation of different objects.

In our study, the second-degree/partial thickness burn 
was common, followed by the third-degree/full-thickness 
burn. This finding is consistent with the other previous 
studies.13,21,22,30,32,34,37 This might be explained by the 
common cause of burn injuries in this study was scald 
burn, which affected the outer layers of skin (epidermis) 
and part of the second layers of skin (dermis) exposed the 
body to infection. In this study, the median (IQR) of TBSA 
was less than 20%. This finding is similar to other pre
vious studies.21,24,34–36 This might be due to similarity in 
sample size, admission criteria of burn injuries, causative 
agent and early diagnosis of burn injuries before organism 
invade and body loss surface epithelial that increase TBSA 
of burn patients.

In our study, IV fluid resuscitation was given for the 
majority of burn patients. The most frequently used fluid 
was lactated ringer, followed by normal saline and the 
combinations of lactated ringers and normal saline. This 
finding is similar to other previous studies.18,32 This can be 
explained by burn patient needs fluid resuscitation to 
maintain tissue perfusion and to halt the hypervolemia 
that can occur due to body response to burn injuries.

In this study, analgesics were prescribed for almost all 
burn patients for pain management. The most frequently 
prescribed agent was tramadol, followed by diclofenac and 
a combination of tramadol with diclofenac. This study 
consistent with other studies.13,25 This could be described 
by the burn injuries are painful and pharmacological and 
non-pharmacological treatment is needed to manage 
patients with a burn. In our study, surgical procedures 
were done for two-thirds of burn patients. Debridement 
is the common surgical procedure done followed by skin 
grafting and contractual release. This finding in line with 
other studies.18,38 This could be explained by, in order to 
facilitate the healing process of burn injuries in burn 

Figure 2 Proportion of the surgical procedures done for the burn patients.
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patients, the necrotic tissue should be removed and to 
preserve viable dermis in the wound bed.

Our finding indicated patients who undergo any of the 
surgical procedures were more than 4 times likely to stay 
in the hospital for greater than 30 days. A similar finding 
was reported from a study in Lebanon, where the length of 
hospital stay (LOS) was positively and significantly asso
ciated with having undergone an operation, as well as the 
number of operations.39 In this study, about 3.2% of burn 
patients died. This finding was lower compared to a review 
done in sub-Saharan countries3 and a study done in Yekatit 
12 of Addis Ababa.15 The number of burn patients 
included in our study was relatively lower.

Limitations
The main strength of this study was, it was the first 
detailed report of burn patients from our Burn Unit. 
However, due to the time and financial feasibility, the 
sample size was relatively small and it was from a single 
institution. Thus, the generalization of the findings to other 
settings should be considered with caution.

Conclusions and Recommendations
Burn is a big public health problem, especially in the pedia
tric population. To halt the global problem occurs due to the 
burn trauma in developing countries, extensive preventive 
measure and early diagnosis and treatment of burn injuries 
should be implemented. Providing health education to health 
professionals, health extension, and the public on the appro
priate handling of fire within the surrounding environment 
for children and other vulnerable during meal preparation 
and to visit health facilities as soon as burn injuries occur. 
Therefore, awareness creation through campaigns in the 
community and local media are essential to prevent burn. 
It is valuable if further research will be conducted on com
plications and the healing process of the burn.
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