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Purpose: Burn injuries are prevalent worldwide, especially in developing countries; and there are significant pediatric burn injuries in
Ethiopia. This study was performed to analyze the pattern, cause, and management outcome of burn injuries in Jimma Medical Center.
Methods: A hospital-based retrospective cross-sectional study was conducted at Jimma university medical center burn unit. Data were
collected through chart review of pediatric patients aged 0 to 14 years who were admitted to the burn unit with a burn injury. A total of 92
hospitalized children were studied from Jan 1, 2020 to Dec 31,2021 GC. Data were analyzed using SPSS version 25. The statistical significance
was determined using odds ratio (OR) with a 95% confidence interval (CI) and the corresponding P-value of less than 0.05.

Results: The majority of the patients were males (52.2%). Scald burn was the most common cause of burn in 57(62.0%). The TBSA
of majority of the patients (52.2%) was found to be between 11% and 20%. After adjusting for possible confounders in the multivariate
analysis, preexisting illness and time of presentation to care were found to have a statistically significant association with the outcome
of burn at discharge (P= 0.007) (P= 0.021) respectively.

Conclusion: The most common cause of burn in our setup was scald burn; upper extremities were also the most affected site. According to our
study, the factors associated with the outcome of burn injury were preexisting illness and late presentation to health facilities.
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Introduction

Background

Burn injuries are among the most important vulnerabilities in children, which can lead to severe functional, social and
psychological impairments. In terms of morbidity and disability, burn is a major public health problem throughout the
world, especially in low-income countries."

The term “burn” refers to tissue damage brought on by fire, scald, electricity, sunlight, chemical agents, or nuclear
radiation. The most common type of burn is scald burn which can be caused by any hot liquid, including boiling water,
hot tap water, coffee or tea, heavier liquids like soup, and even melted butter.”

People who have burn wound contractures have limited functional abilities and a lower likelihood of living typical,
financially successful lives. According to the WHO, burns caused by fire are the sixth most common cause of mortality
for children aged 5 to 14 from low- and middle-income countries.* The majority of burns occur among children < 14
years of age and children with a low socioeconomic family, and low educational level of the mother are the main
demographic factors associated with a high risk of burn injury status.*>

According to reports, the pattern of burn injuries varies from community to community and is affected by factors such
as age, sex, economic level, regional customs, social conditions, and environmental factors.®
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According to international statistics, the continent of Africa has the greatest number of pediatric burn admissions and
it is also the second most common reason for accidental mortality in African children under the age of five.” The
frequency of burn mortality among children under the age of 14 is nearly four times higher in Africa than among children
in the rest of the world. Children who live in poverty are more at risk of burn injuries.®

The total body surface area (TBSA), the depth of the injury, and the location of the injury all affect how severe a burn
injury is. A burn’s severity can be determined by estimating its depth and total burned body surface area (TBSA).
Additionally, depending on how deeply the skin is damaged, burns are categorized as superficial, partial, and full thickness.”

Children’s burns differ from adults’ burns in a number of ways, including the degree and depth of the burn injury
frequently being more severe, the child’s body proportions being different, leading to increased evaporative heat loss, and
the child’s fluid requirements generally being higher.'’

Children’s dermis is thinner than adults’, hence the consequence of burn will be more severe from any given thermal insult."!

Some of the factors influencing the outcome of burn injuries in children in the pediatric age group in north Ethiopia
include fluid resuscitation and the nutritional state of the burn patient. Patients who received inadequate fluid resuscita-
tion within 24 hours had 2.8 times higher risk of being discharged with a complication than those who received adequate
fluid resuscitation within 24 hours, and those who were malnourished at admission were 75% less likely to experience
complications when they were discharged.'?

Sustained research on the epidemiology of burns in many developed and high-income countries such as the United
States has made a great contribution to primary and secondary prevention of different kinds of burns . However, many
developing or low- and middle-income countries including Ethiopia mostly focus on communicable diseases and burn
injuries are given little attention and its epidemiological pattern is not well-studied. For this reason, we were interested in
researching this problem using a retrospective design to study pattern, cause, and management outcome in Jimma
Medical Center. As there has been no previous study conducted on pediatric burns in JMC, this study will be important
and provide data on the prevalence, cause, and effect on society and drive the implementation of more effective burn
prevention and management programs throughout the region and country.

Materials and Methods
Study Area and Study Period

The study was conducted in JUMC, Jimma zone, Oromia Region, South west Ethiopia. Jimma town is located about
346 km South west of the capital city, Addis Ababa.

According to information obtained from Jimma town municipality, there is a population of 174,778 of which 87,879
are males and 86,999 are females and 31,000 were children under 5, distributed among 17 kebele. The data were
collected between Jan 1, 2020 to Dec 31, 2021 GC.

Study Design

Hospital-based retrospective cross-sectional study design was used.

Study Population

All selected pediatric patients who were admitted to the burn unit of JMC due to a burn injury from Jan 1, 2020 to
Dec 2021 GC who received medical/surgical care. Patients’ medical records with illegible handwriting and incomplete
data were excluded.

Sample Size
The sample size was calculated by using single population proportion formula by considering the following assumptions:
p = 6.4%; prevalence of pediatric burn injury among traumatic injuries in Yekatit 12 Hospital Addis Ababa Ethiopia.'?

(Za/2)’p(1 —p)
d2

Where; n = the minimum sample size required, d = Margin of error = 5%, Za/2 = Standard normal value at (1- o)) =1.96.
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1.96)?x0.064(0.936
ne (1.96)"x - ( ) _ o
0.05

Total Number of Pediatric Burn Patients per Year: 50 Patients
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

Using the medical record number of the patient, all cards of pediatric burn patients were collected from the card office by
workers in the office. For this purpose, the card number in the registration book of admission in surgical wards was used.
After selecting the cards, the structured format was filled-in by Clinical II students after training on how to extract the
necessary information from the cards depending on each variable. The principal investigator provided ongoing super-
vision each day during the data collection to ensure the quality of data by checking for completeness and consistency.

Data Processing and Analysis

Using SPSS version 25, the acquired data were verified, cleaned up, and analyzed. Based on the scales of the variables,
descriptive statistics were conducted and presented using frequency, percentages. To find factors linked to patient
outcome during discharge, bivariate and multivariable logistic regression was used. The statistical significance was
determined using odds ratio (OR) with a 95% confidence interval (CI) and the corresponding P-value of less than 0.05.

Ethical Consideration

Ethical clearance was obtained from Jimma University Institutional Review Board (IRB). The study was conducted in
accordance with the Declaration of Helsinki. The ethics committee waived the requirement for patient’s informed consent to
study their medical records because retrospective data were used. The confidentiality of the study participants was taken into
consideration prior to the actual data collection by avoiding the names and any other forms of personal identification.

Operational Definition Terms

First degree burn: burn that involves epidermis only.

Second degree burn: burn that involves dermis and epidermis.

Third degree burn: burn that involves muscle and subcutaneous tissue dermis and epidermis.
Length of hospital stay: days including day of admission and day of discharge.

Pediatric age: age from birth to 14 years.

Superficial: involves epidermis and upper dermis.

Deep: involves lower dermis, subcutaneous tissue, deep connective tissue.

Mixed: involves both superficial and deep.

Result

A total of 92 children were included in the study. Out of these, 52.2% (n=48) were males and 47.8% (n=44) were
females. Figure 1 shows the age and gender distribution of the children. High number of females were counted in the age
group 1-4 but the number of boys were higher in the rest of the age groups.

Scald burn was the most common cause of burn: 57(62.0%) of the patients followed by flame which accounted for 24
(26.1%) (Figure 2). Most of the scald burn injuries were more common in the age group 14 years (84.6%) and from all
types of burn scald burn accounted for 60.4% in male and 63.6% in female children (Figure 3).

The TBSA of the majority of patients (52.2%) was found to be between 11% and 20% followed by TBSA <10%
which accounted for 26(28.3%) (Figure 4). Majority of burns (29.3%) were single site which involved the upper
extremity followed by multiple site injury (27.2%), while burn injury on the face was less common (4.3%) (Figure 5).

Forty-two (45.7%) burn patients presented early (before 24 hours), 12 (13%) presented after 72 hrs. Most of the patients
(41.3%) stayed in hospital for 15-30 days and patient stays of longer than 60 days were less common (10.9%). Based on the
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Figure | Distribution of burns by age and sex.
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Figure 2 Distribution of the cause of burn by age.
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Figure 3 Distribution of the cause of burn by sex.
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Figure 4 Distribution of pediatric burn by TBSA%.
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Figure 5 Distribution of pediatric burn site of injury by the age of patients.

classification of the degree of burn of patients, 69 (75%) had second degree burn. Conservative treatment only with analgesics,
antibiotics, tetanus toxoid, topical antimicrobial agents, antiseptics and wound dressing was performed in 39 (42.4%) patients.
Surgical treatment was performed in 53 (57.6%) patients; of these, 33 (35.9%) patients underwent wound debridement, 16
(17.4%) underwent skin grafting, 4 (4.3%) underwent amputation. Most of the burns (78.3%) healed, from those who survived
some healed with physical disability and 20 (21.7%) patients died at discharge (Table 1).

In the bivariate analysis, age, degree of burn, TBSA, LOHS, preexisting illness, time of presentation for care, distance
traveled, inhalational injury, burn depth, degree of severity of burn injury, management done, were found to be
statistically significant regarding burn outcome at discharge. After adjusting for the possible confounders in the multi-
variate analysis, only preexisting illness and time of presentation for care were found to have a statistically significant
association with outcome of burn at discharge (P= 0.007) (P= 0.021) respectively. Patients who had preexisting illness
had an 8.729 times higher chance of death than patients without preexisting illness (AOR = 8.729; 95% CI (1.794—
42.460)) and the odds of dying from burn was 9.63 times more likely in patients who got management care after 72 hrs
when compared to those who got management care before 24 hrs (AOR = 9.635; 95% CI (1.403-66.180)) (Table 2).
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Table | Distribution of the Pediatric Burn Patients, Length of Hospital Stay, Timing of Care,
Degree of Burn, Burn Depth, Treatment Modalities, and Patient Outcome at Discharge

Variables Category Frequency Percent
Length of hospital stay (in days) | <I5 22 239
15-30 38 41.3
3145 I 12.0
46-60 I 12.0
>60 10 10.9
Timing of care <24 42 45.7
24-48 24 26.1
49-72 14 152
>72 12 13.0
Degree of burn Second degree 69 75
Third degree 23 25
Management done for the Conservative 39 424
patient Wound debridement 33 359
Skin graft 16 17.4
Amputation 4 4.3
Patient outcome at discharge Survived 72 783
Died 20 21.7

Table 2 Bivariate and Multivariable Logistic Regression Model

Variables Category Outcome at Discharge Sig. COR (95% CI) | Sig. AOR
Survived Died No (95% <
No (%) (%)
Age of in years <l 13(18.1%) 0(0.0%) 0.999 | 0.001(0.01-2.00) | 0.998
14 20(27.8%) 5(25.0%) 0.102 | 0.36(0.19-1.22) 0.931
5-9 20(27.8%) 2(10.0%) 0.020 | 0.15(0.03-0.73) 0.087
10-14 19(26.4%) 13(65.0%) |
Degree of burn injury Second degree 58(80.6%) 11(55.0%) |
Third degree 14(19.4%) 9(45.0%) 0.024 | 3.39(1.18-9.75) 0.127
TBSA <=10 23(31.9%) 3(15.0%) |
11-20 40(55.6%) 8(40.0%) 0.556 | 1.53(0.37-6.36) 0.806
2040 6(8.3%) 6(30.0%) 0.016 | 7.67(1.47-39.99) | 0.272
>40 3(4.2%) 3(15.0%) 0.046 | 7.67(1.03-56.77) | 0.824
(Continued)
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Table 2 (Continued).

Variables Category Outcome at Discharge Sig. COR (95% CI) | Sig. AOR
. . (95% CI)
Survived Died No
No (%) %)
Distance traveled in km <25 20(27.8%) 0(0.0%) |
25-50 16(22.2%) 5(25.0%) 0.498 | 0.10(0.01-5.00) 0.522
51-75 14(19.4%) 5(25.0%) 0.172 | 0.54(0.12-2.11) 0.342
76-100 10(13.9%) 3(15.0%) 0.387 | 0.61(0.15-2.44) 0.469
>100 12(16.7%) 7(35.0%) 0.313 | 0.51(0.11-2.52) 0.424
LOHS in days <15 21(29.2%) 1(5.0%) 0.004 | 0.03(0.003-0.34) | 0.160
15-30 32(44.4%) 6(30.0%) 0.008 | 0.12(0.03-0.58) 0.339
3145 7(9.7%) 4(20.0%) 0.283 | 0.38(0.06-2.22) 0.494
4660 8(11.1%) 3(15.0%) 0.138 | 0.25(0.04-1.56) 0.081
>60 4(5.6%) 6(30.0%) |
Inhalational injury Yes 5(6.9%) 7(35.0%) 0.003 | 7.22(1.98-26.27) | 0.757
No 67(93.1%) 13(65.0%) |
Burn depth Superficial 40(55.6%) 0(0.0%) |
Deep 21(29.2%) 9 (45.0%) 0.997 | 0.32(0.02-8.00) 0.561
Mixed 11(15.3%) 11(55.0%) 0.147 | 0.43(0.14-1.34) 0.351
Degree of severity of burn Moderate 51(70.8%) 2(10.0%) |
injur
mry Severe 21(29.2%) 18(90.0%) 0.024 | 3.39 (1.18-9.75) | 0.083
Management done for the Conservative 39(54.2%) 0(0.0%) |
patient
Wound 21(29.2%) 12(60.0%) 0.598 | 0.023(0.00-3.01) | 0.426
debridement
Skin graft 9(12.5%) 7(35.0%) 0.456 | 1.71(0.16-18.37) | 0.325
Amputation 3(4.2%) 1(5.0%) 0.201 | 2.33(0.19-27.57) | 0.86l
Preexisting illness Yes 7(41.2%) 10 (58.8%) 0.000 | 9.28(2.87-30.01) | 0.007* | 8.72(1.79—
42.46)
No 65(86.7%) 10(13.3%) |
Timing of care in hr. <24 38(52.8%) 4(20.0%) |
24-48 20 (27.8%) 4 (20.0%) 0.398 | 1.90(0.43-8.41) 0.820 1.23(0.20-
7.45)
49-72 10 (13.9%) 4 (20.0%) 0.092 | 3.80(0.806— 0.067 | 8.29(0.86—
17.924) 79.59)
>72 4 (5.6%) 8 (40.0%) 0.000 | 19.00(3.91- 0.021%* | 9.63(1.40—
52.41) 66.18)

Note: *Significant association in multivariable analysis.
Abbreviations: TBSA, total body surface area; LOHS, length of hospital stay.
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Discussion

Burn injuries are a major burden that primarily affects the world’s poor. Around 95% of burn injuries caused by fires take
place in low- and middle-income nations. However, childhood burn injuries are becoming less common in Western
nations as a result of safety measures and preventive programs.*'*

Our findings showed that the male to female ratio was 1.09:1 which is in agreement with other studies.>'*'>™'® The
hyperactive nature of male babies in comparison to female babies may be one explanation for the study’s predominance
of male participants.

According to our findings, scald (62.0%) was the main cause of burn injuries. This is similar to some studies done in
Iran, Tanzania, USA.>'%'"'? This is due to the fact that children may not be able to accurately identify danger, they may
have less environmental control, and they may not be able to leave a burn situation that poses a threat to their lives.

Majority of patients in this study had burns with an extent of 11-20% of TBSA, burn injuries that covered >40% of
TBSA were seen in 6.5% of the individuals, this finding is comparable with a study conducted in Jimma medical center in
which burn extent in 55.67% of the patients was between 10-20% TBSA.*°

According to the current study, extremities are the most commonly burned anatomical sites, particularly upper
extremities, whereas burn injuries on the face were the least common. This is aligned with the study done in
Peshawar in which upper extremities burns accounted for 29.7%, but lower extremity burns made-up 34.4.'® These
may be due to sample size variation. Even though there is variation in percentage, most of the studies reported
extremities are common anatomical site which is more affected.'*'”'>?! This can be because extremities are affected
due to manipulation of different objects and the falling of boiled liquids affect lower extremities.

Compared to other reports, the mortality rate in this study was similar to a study done in India,** but quite higher
compared to other reports from Iran, Tanzania, India.*>*'%**?* This is because children who received outpatient treatment
for mild burn injuries were left out of the study. In addition, because our facility serves as a referral center, a lot of
patients from other hospitals who are in the latter stages of septicemia are admitted there and it may be because of
different sample size.

Majority of the patients in this study were managed conservatively. Surgical treatment like wound debridement
(35.9%) and skin grafting (17.4%) was performed, similar to a study reported in Tanzania,'® but surgical treatment was
commonest treatment used India.>> This discrepancy may be due to the setup of the hospital in which only patients who
need plastic surgery were referred to this unit in India.

In the bivariate analysis, age, degree of burn, TBSA, LOHS, preexisting illness, time of presentation to care, distance
traveled, inhalational injury, burn depth, degree of severity of burn injury, management done, were found to have
a statistically significant association with burn outcome at discharge, this is consistent with study conducted in Ethiopia,
Ayder Referral Hospital'*> and in Kuwait.*®

In the multivariate analysis, preexisting illness and time of presentation to care were found to behave a statistically
significant association with outcome of burn at discharge (P= 0.007) (P= 0.021) respectively, this is consistent with
a study conducted in patients who have preexisting illness who had an 8.729 times higher chance of dying than patients
without preexisting illness, which is in line with research done in Ethiopia, South Gondar zone government hospitals.**
This is in line with the scientific rationale that patients with burn injuries who exhibit poor clinical outcomes are likely
suffering from severe fluid loss, anemia, infection, increased catabolism, and/or decreased intake, all of which might
ultimately cause the victim to eventually die.?” Unlike this study, in a study from Tanzania,'® preexisting illness had no
significant correlation with death associated with childhood burn. The discrepancy might be due to focusing on/giving
attention to only the presented illness (burn) of the patient in our setup because of the absence of multi-disciplinary care
within the burn unit.

The odds of dying from a burn injury were 9.63 times higher in patients who received care after 72 hrs when
compared to those who received care before 24 hrs. Similarly, a study conducted in Tanzania'® showed that delayed
presentation after burn injury raises the risk of death. On the contrary, in other studies in Ethiopia'*** late presentation
after burn injury was not statistically significant. This discrepancy might be because of categorization of late presentation
and early presentation of burn injury in our study and in the mentioned studies.
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Conclusion

In our setup, burn injuries are a significant cause of child morbidity and mortality. The most common cause of burn in our
setup was scald burn followed by flame injuries and the most commonly affected sites of burn injury were upper
extremities. According to the current findings, burn-affected TBSA of patients was between 11% and 20%. The factors
associated with the outcome of burn injury according to our study were preexisting illness and late presentation to health
facilities. Our recommendation, based on the finding, is that there has to be awareness creation and education of the
community on the prevention and pre-hospital handling of burn patients. In most circumstances, excellent results can be
achieved for burn patients with appropriate and prompt treatment.

Limitation of the Study

Since this study was retrospective, it was not possible to include other features that could only be evaluated by
observation or history taking. Due to the time and financial feasibility, the sample size was relatively small and it was
from a single institution. In addition, children who were not admitted to the pediatric burn unit were not included in the
study. Therefore, generalizing of the findings to the population and other health facilities will be difficult.
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