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Abstract
Background: None of the available mortality predicting models in pediatric burns precisely predicts outcomes in
every population. Mortality rates as well as their risk factors vary with regions and among different centers within
the regions. The aim of this study was to identify socio-demographic and clinical risk factors for mortality in pediatric
burns in an effort to decrease the mortality in these patients.
Methods: A prospective analytical study was conducted in patients up to the age of 18 years admitted for burn injuries
in a tertiary care burn center in India from January to December 2014. Clinical and demographic data was collected
through questionnaire-interview and patient follow-up during their stay in the hospital. Univariate and multivariate firth
logistic regression was used to identify various risk factors for mortality in pediatric burns.
Results: A total of 475 patients were admitted during the study period. Overall mortality was 31.3% (n = 149) in this
study. Mean age of the patients who died was 8.68 years. Of the 149 deaths, 74 were males and 75 were females (male
to female ratio = 0.98). Mean total body surface area (TBSA) involved of the patients who expired was 62%. Inhalational
injury was seen in 15.5% (n = 74) of pediatric burn admissions. Mortality was significantly higher (74.3%) in patients with
inhalation injury. Mortality was highest in patients with isolates of Acinetobacter + Klebsiella (58.3%), followed
by Pseudomonas + Klebsiella (53.3%), Acinetobacter (31.5%), and Pseudomonas (26.3%) (p < 0.0005). Factors
found to be significant on univariate firth analysis were older age, female gender, suicidal burns, higher TBSA,
presence of inhalation injury, increased depth of burn, and positive microbial cultures. On multivariate
analysis, higher TBSA was identified as an independent risk factor for mortality. The adjusted odds ratios for
TBSA involvement was 21.706 (25.1-50%), 136.195 (50.1-75%), and 1019.436 (75.1-100%), respectively.
Conclusion: TBSA is the most important factor predicting mortality in pediatric burns. The higher the TBSA,
the higher is the risk of mortality. Other significant risk factors for mortality are female gender, deeper burns,
positive wound cultures, and inhalation injury. Risk of mortality was significantly lower in children who
belonged to urban areas, nuclear family, who sustained burn injury in the last quarter of the year, and who
stayed in the hospital for longer period.
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Background
Burn injuries are common occurrences in India, and
pediatric burn injuries constitute a substantial part of
this group of patients [1]. India has a large pediatric
population, and pediatric burns represent 17–25% of
total burn admissions [1, 2]. Mortality rates for pediatric
burns as well as their risk factors vary with regions and
among different centers within the country. Various
studies from India reported a mortality rate of 7–12%
[1–3].
Over the years, survival in pediatric burns has improved world over, but the situation in India is different.
The most important variables directing patient outcomes
in our country are delay in arrival at a burn facility from
remote villages, lack of early wound coverage, and sepsis.
Burn wound infection and sepsis are still the most significant factors causing mortality in pediatric burn patients as shown by various studies [4, 5].
Models for predicting mortality in pediatric burn patients are available in abundance. Age, burn size, and inhalational injury are variables used in every one of them.
Commonly utilized prediction models for pediatric
burns mortality are Baux scores, Abbreviated Burn Severity Index (ABSI) score and Clark’s model [6–9]. None
of these models precisely predict outcomes universally
in all populations [10].
Worldwide, there are a number of studies that predict
the risk factors for burn injuries and burn related mortality in children [11–13]. However, to the best of our
knowledge, there is no published study from India identifying the risk factors for mortality in pediatric burn patients. The aim of this study was to identify various
socio-demographic and clinical risk factors for mortality
in pediatric burn patients that can guide us in our endeavor to decrease mortality in this subset of our
population.
This study was conducted at the department of Burns,
Plastic and Maxillofacial Surgery, Safdarjung Hospital,
New Delhi. Safdarjung Hospital has the largest tertiary
care burn center in the country. It receives patients
mainly from Delhi and neighboring North Indian states.
Being a tertiary care burn center, both old and new burn
cases are referred to this hospital. Referring hospitals include primary and secondary health centers along with
tertiary level private hospitals. This dedicated burn unit
is being managed by plastic surgeons and consists of 15bed Burn Intensive Care Unit (BICU), 17-bed stepdown
intensive care unit, 32-bed general burn ward, burns operation theater, and a physiotherapy unit.
Methods
This was a prospective analytical study that included all
the burn patients up to the age of 18 years admitted in
the hospital from January to December 2014 [14].
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Admission criteria included total body surface area
(TBSA) involvement of more than or equal to 10%, involvement of face, hand, perineum and signs of inhalation injury. Questionnaire-interview was undertaken for
all patients to obtain data regarding demographics and
circumstances of injury. Thorough clinical assessment of
the patient was done at the time of admission. These exercises of data collection were conducted by the doctor
on duty.
The etiological classification of burn injuries used at
our institute is thermal burn, scalds, electric burn, and
chemical burn. Thermal burn denotes burn injuries sustained due to dry heat (e.g., flame burns, fire cracker
burns, and contact burns), while scalds are burn injuries
due to moist heat (e.g., burn injury due to steam, hot oil,
hot water etc.) [15, 16] Lund and Browder charts were
used for rapid assessment of involved TBSA. Signs of inhalation injury include increased respiratory rate,
hoarseness, being burned in an enclosed space, altered
mental status, head and neck burns, singed nasal hairs,
inflamed oral mucosa, and carbonaceous sputum [17].
Patients were treated in the burn unit as per the standard protocol followed at the burn center. After initial resuscitation and stabilization, burn wound is dressed
under sterile condition in the casualty dressing room by
the plastic surgery resident. All pediatric burn patients
with partial thickness burns are covered with collagen
dressings. Topical 1% silver sulphadiazine cream is used
in patients with infected collagen dressings and in patients with deep burns. Silver dressings are used in deep,
exudating or infected wounds, subject to availability in
the hospital. All burn wounds are given bulky dressings
using Gamgee pads and roller bandages. Split thickness
skin grafting is done for coverage when healthy granulation tissue appears over the burn wound.
Wound swabs for culture and sensitivity were from an
area showing signs of infection on day 5 post-burn. Local
signs of infection include conversion of a partial-thickness
to full-thickness injury, worsening cellulitis of surrounding
normal tissues, eschar separation, and tissue necrosis
(American Burn Association) [18].
Statistical analysis

Categorical variables were presented in number and percentage (%), and continuous variables were presented as
mean ± SD or median. Normality of data was tested by
Kolmogorov-Smirnov test. If the normality was rejected,
then non-parametric test was used. Quantitative variables, i.e., age, body area involved and family size were
compared using Mann-Whitney test (as the data sets
were not normally distributed). Qualitative variables
were correlated using chi-square test/Fisher’s exact test.
Univariate and multivariate firth logistic regression was
used to assess the association of mortality with various
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parameters. A p value of <0.05 was considered statistically significant. The data was entered in MS Excel
spreadsheet, and analysis was done using Statistical
Package for Social Sciences (SPSS) version 21.0. Firth logistic regression analysis was done using R software.

Results
Of the 475 pediatric burn patients admitted during the
study period, 59.1% (n = 281) were males and 40.8%
(n = 194) were females. Majority of the patients
belonged to 1–5 years of age group (50.1%). There
were 80.21% (n = 381) patients belonging to nuclear
family and 69.89% (n = 332) residing in rural areas. The
mean TBSA involved was 37% ± 24%, and the median
TBSA was 30% (inter quartile range: 20 to 50%). Totally, 76.6% (n = 364) patients had TBSA involvement of
10–50% while 23.3% (n = 111) patients had TBSA involvement of more than 50%.
A total of 326 wound swabs were sent in 326 patients
for culture of microorganisms from the burnt wound.
Various microorganisms isolated from these samples
were Acinetobacter baumannii (n = 73; 22.4%), Pseudomonas aeruginosa (n = 38; 11.7%), Staphylococcus aureus (n = 26; 8.0%), Klebsiella species (n = 28; 8.6%),
Acinetobacter + Klebsiella (n = 12; 3.7%), Pseudomonas + Klebsiella (n = 30; 9.2%), Escherichia coli
(n = 18; 5.5%), methicillin resistant Staphylococcus aureus (MRSA) (n = 3; 0.9%), and Clostridia species (n = 2;
0.6%). No growth was reported from 62 samples (19%).
Factors affecting mortality

Distribution of various parameters between deceased
and survivors are detailed in Table 1. Of the 475 patients
admitted during the study period, 149 patients (31.3%)
expired and 326 patients (68.6%) survived. The mean
age of patients who expired was 8.68 years while the
mean age of patients who survived was 5.54 years. Significantly higher number of patients expired in the age
groups of 11–15 years (50.5%) and 16–18 years (57.5%)
(p < 0.0005). Mortality was significantly higher in females (38.6%) as compared to male children in whom
mortality was 26.3% (p = 0.004).
Higher mortality was seen in patients belonging to joint
family where 41 out of 94 patients (43.6%) did not survive
as compared to patients from nuclear family where 108
out of 381 patients (28.3%) expired. This association was
found to be statistically significant (p = 0.04). There was
also significant difference (p = 0.002) between the mortality rates of children from rural areas (41.2%) and urban
areas (27.1%).
The mean TBSA (62%) of the patients who expired
was significantly higher (p < 0.001) than TBSA (25%) of
survivors. The mortality rate increased significantly with
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increased TBSA. Mortality was 100% in patients with
TBSA involvement of 70% or more (p < 0.001) [Fig. 1].
Higher mortality rate was observed in full thickness
(n = 41) and mixed thickness burns (n = 199) where it
was 39% (n = 16) and 40.2% (n = 80), respectively. Mortality was lower (22.5%) in partial thickness burns
(n = 235) where only 53 patients expired (p < 0.001).
Of the 34 patients that suffered electric burns, 11 died
(32.4%) and among 232 scald burn patients, 43 (18.5%)
patients died. Mortality was highest in thermal burns
where 96 out of 206 (46.6%) patients died (p < 0.001).
Inhalational injury was seen in 15.6% (n = 74) of
pediatric burn admissions. Mortality was significantly
higher (74.3%) in this group as compared to 23.4% in patients that did not have inhalational injury (p < 0.001).
The infection rate among expired patients and survivors were 94.1% (64 out of 68) and 77.5% (200 out of
258), respectively. Mortality was highest in patients with
positive cultures of Acinetobacter + Klebsiella (58.3%),
followed by Pseudomonas + Klebsiella (53.3%). Mortality
was 33.3, 31.5, and 26.3% in patients with isolates of
MRSA, Acinetobacter, and of Pseudomonas, respectively
(p < 0.001) [Table 2].
The mean length of stay (LOS) in the hospital was
9.94 + 7.57 days. Mean LOS in the hospital was 7.42 days
among 149 patients that expired while it was 11.1 days
in case of survivors. There was no mortality in patients
who stayed in the hospital for 21–30 days (p < 0.001)
[Fig. 2].
Higher mortality was observed in patients admitted
between the months of April–June when 49 out of 114
admitted (42.9%) patients expired. Mortality was lowest
in patients admitted between the months of October to
December (10%) (p < 0.001) [Fig. 3].
Firth logistic regression

Odds ratio (OR) based on firth logistic regression and
95% confidence interval (CI) was estimated for a number
of risk factors based on above analysis. Variables with p
value of <0.05 on univariate regression were included in
the multivariate regression model. Multicollinearity was
checked by calculating variance inflation factor (VIF). As
none of the variables had VIF > 5, the problem of multicollinearity did not exist. On univariate firth analysis,
age > 11 years [OR (95% CI) = 4.367 (1.558–12.235)],
female gender [OR (95% CI) = 1.760 (1.190–2.606)], suicidal burns [OR(95%CI) =35.253 (4.248–4586.876)],
TBSA of >25% [OR(95% CI) = 16.097 (6.846–37.847)],
inhalation injury [OR (95% CI) = 9.261 (5.349–16.646)],
deeper burns [OR (95% CI) =2.207 (1.092–4.377)], and
positive wound culture [OR (95% CI)] = 4.182 (1.528–
11.443)] were found to be the significant factors for increased mortality [Table 1]. Significantly decreased risk
of mortality was seen in patients belonging to urban
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Table 1 Distribution of patient characteristics between deceased and survivors
Mortality
Age distribution

23 (82.14%)

1–5 years

53 (22.27%)

185 (77.73%)

238 (100.00%)

1.232 (0.457–3.326)

0.680

6–10 years

22 (28.21%)

56 (71.79%)

78 (100.00%)

1.702 (0.586–4.936)

0.328

11–15 years

46 (50.55%)

45 (49.45%)

91 (100.00%)

4.367 (1.558–12.235)

0.005

16–20 years

23 (57.50%)

17 (42.50%)

40 (100.00%)

5.738 (1.847–17.827)

0.003

149 (31.37%)

326 (68.63%)

475 (100.00%)

Male

74 (26.33%)

207 (73.67%)

281 (100%)

1.000

Female

75 (38.66%)

119 (61.34%)

194 (100%)

1.760 (1.190-2.606)

149 (31.37%)

326 (68.63%)

475 (100%)

6 (2.75%)

212 (97.25%)

218 (100.00%)

1.000

26–50%

48 (32.88%)

98 (67.12%)

146 (100.00%)

16.097 (6.846–37.847)

<0.001

51–75%

53 (76.81%)

16 (23.19%)

69 (100.00%)

106.002 (40.602–276.745)

<0.001

76–100%

42 (100%)

0 (0.00%)

42 (100.00%)

2778.855 (148.754–51,911.6)

<0.001

149 (31.37%)

326 (68.63%)

475 (100.00%)

Full

16 (39.02%)

25 (60.98%)

41 (100.00%)

2.207 (1.092–4.377)

0.028

Mixed

80 (40.20%)

119 (59.80%)

199 (100.00%)

2.298 (1.521–3.496)

0.016

Partial

53 (22.55%)

182 (77.45%)

235 (100.00%)

1.000

149 (31.37%)

326 (68.63%)

475 (100.00%)

Accidental

138 (29.81%)

325 (70.19%)

463 (100.00%)

1.000

Homicidal

1 (50.00%)

1 (50.00%)

2 (100.00%)

2.350 (0.190–29.127)

0.467

Not specified

3 (100.00%)

0 (0.00%)

3 (100.00%)

16.451 (1.580–2217.575)

0.016

Suicidal

7 (100.00%)

0 (0.00%)

7 (100.00%)

35.253 (4.248–4586.876)

<0.001

149 (31.37%)

326 (68.63%)

475 (100.00%)

Total
Type of burn

Chemical

0 (0.00%)

3 (100.00%)

3 (100.00%)

1.000

Electric

11 (32.35%)

23 (67.65%)

34 (100.00%)

3.426 (0.294–475.488)

0.368

Scald

42 (18.10%)

190 (81.90%)

232 (100.00%)

1.562 (0.147–211.471)

0.757

Thermal

96 (46.60%)

110 (53.40%)

206 (100.00%)

6.113 (0.582–825.884)

0.147

Total
Type of referral

149 (31.37%)

326 (68.63%)

475 (100.00%)

Direct

70 (28.00%)

180 (72.00%)

250 (100.00%)

1.000

Referred

79 (35.11%)

146 (64.89%)

225 (100.00%)

1.389 (0.943–2.050)

149 (31.37%)

326 (68.63%)

475 (100.00%)

Joint

41 (43.62%)

53 (56.38%)

94 (100.00%)

1.000

Nuclear

108 (28.35%)

273 (71.65%)

381 (100.00%)

0.511 (0.322–0.814)

Total
Family type

Total
House location

0.005

149 (31.37%)

326 (68.63%)

475 (100.00%)

59 (41.26%)

84 (58.74%)

143 (100.00%)

1.000

Urban area

90 (27.11%)

242 (72.89%)

332 (100.00%)

0.530 (0.352–0.800)

149 (31.37%)

326 (68.63%)

475 (100.00%)

Growth

64 (24.24%)

200 (75.76%)

264 (100.00%)

4.182 (1.528–11.443)

No growth

4 (6.45%)

58 (93.55%)

62 (100%)

1.000

0.005

<0.001

Total
Inhalation injury

0.096

Rural area

Total
Wound culture

0.005

0–25%

Total
Mode of injury

1.000

5 (17.86%)

Total
Depth

28 (100.00%)

p value

<1 year

Total
TBSA %

OR (95% CI)

Survived

Total
Gender

Total

Expired

68 (20.86%)

258 (79.14%)

326 (100.00%)

YES

55 (74.32%)

19 (25.68%)

74 (100%)

9.261 (5.349–16.646)

NO

94 (23.44%)

307 (76.56%)

401 (100%)

1.000

0.003
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Table 1 Distribution of patient characteristics between deceased and survivors (Continued)
Total
Hospital days

149 (31.37)

326 (68.63%)

475 (100%)

<1

14 (93.33%)

1 (6.67%)

15 (100.00%)

1.000

1–10

103 (33.99%)

200 (66.01%)

303 (100.00%)

0.053 (0.009–0.308)

0.001

11–20

17 (15.18%)

95 (84.82%)

112 (100.00%)

0.019 (0.003–.116)

<0.001

>30

15 (33.33%)

30 (66.67%)

45 (100.00%)

0.053 (0.008–0.332)

0.002

Total
Month of admission

Total

1) January–March

149 (31.37%)

326 (68.63%)

475 (100.00%)

40 (29.20%)

97 (70.80%)

137 (100.00%)

1.000

2) April–June

49 (42.98%)

65 (57.02%)

114 (100.00%)

1.819 (1.084–3.072)

0.024

3) July–September

50 (40.32%)

74 (59.68%)

124 (100.00%)

1.632 (0.980–2.732)

0.060

4) October–December

10 (10.00%)

90 (90.00%)

100 (100.00%)

0.279 (0.128–0.565)

<0.001

149 (31.37%)

326 (68.63%)

475 (100.00%)

OR odds ratio, CI confidence interval, TBSA total body surface area

areas [OR (95% CI) = 0.530 (0.352–0.800)], nuclear families [OR (95% CI) = 0.511 (0.322–0.814)], and in patients who were admitted during October to December
[OR (95% CI) = 0.279 (0.128–0.565)].
After adjusting for confounding factors and performing multivariate firth logistic regression, higher TBSA
was identified as an independent risk factor for mortality
in pediatric burns. Risk of mortality was significantly
higher in patients with TBSA involvement of 25.1–50%
[OR (95% CI) − 21.706 (6.489–72.608)], 50.1–75% [OR
(95% CI) − 136.195 (31.157–595.345)], and 75.1–100%
[OR (95% CI) − 1019.436 (26.795–38,784.79)] [Table 3].

Discussion
Our previous study described an epidemiology of
pediatric burn in north India and presented various preventive strategies to decrease the incidence of burnrelated injuries in children [19]. Whereas, the present
study reports on the in-hospital mortality of burn

injuries in children and aimed to analyze the various risk
factors associated with mortality in pediatric burns.
Analysis of mortality data and application of multivariate logistic regression model demonstrated TBSA as the
strongest predictor of mortality in our pediatric burn patients. Risk of mortality increases 21 times for TBSA of
25–50% and 136 times for TBSA of 50–75%. This is
consistent with the findings of multiple studies worldwide, in both pediatric and adult population [9, 20–23].
The role of higher TBSA exponentially affecting the
mortality in children is firmly established by this study.
No other factor was independently responsible for increased mortality in pediatric burns after adjusting for
confounding factors.
Many studies have demonstrated the increased risk of
mortality in children up to the age of 5 years as compared to older children [3, 20–22, 24–26]. A study by
Wolf et al. demonstrated age as a significant predictor of
mortality even in massively (>70% TBSA) burn children
[27]. In contrast, we found that risk of mortality is

Fig. 1 Effect of TBSA on mortality of pediatric burns. Mortality increases significantly with the increase in TBSA. Mortality rate was 100% in patients
with TBSA involvement of >70%. TBSA total body surface area
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Table 2 Mortality observed in various isolates of microorganisms from the wound
Mortality
Microbiological Profile

Expired

Survived

Total number of isolates

Acinetobacter + Klebsiella

7 (58.33%)

5 (41.67%)

12 (100.00%)

Acinetobacter

23 (31.51%)

50 (68.49%)

73 (100.00%)

Clostridia

0 (0.00%)

2 (100.00%)

2 (100.00%)

Escherichia coli

0 (0.00%)

18 (100.00%)

18 (100.00%)

Klebsiella

2 (7.14%)

26 (92.86%)

28 (100.00%)

Mixed

4 (11.76%)

30 (88.24%)

34 (100.00%)

MRSA

1 (33.33%)

2 (66.67%)

3 (100.00%)

No growth

4 (6.45%)

58 (93.55%)

62 (100.00%)

Pseudomonas + Klebsiella

16 (53.33%)

14 (46.67%)

30 (100.00%)

Pseudomonas

10 (26.32%)

28 (73.68%)

38 (100.00%)

Staphylococcus aureus

1 (3.85%)

25 (96.15%)

26 (100.00%)

68 (20.86%)

258 (79.14%)

326 (100.00%)

Total
MRSA methicillin resistant Staphylococcus aureus

higher in older children (age > 11 years). An analysis of
this group of patients showed that these children had
higher incidence of thermal burns (n = 102; 77.8%), inhalation injury (n = 46; 35.1%), and higher TBSA (mean
TBSA = 56.5%) that contributed to higher mortality in
this subset of patients. We have previously reported that
TBSA involved increases with increase in age [19].
Female gender, presence of inhalation injury and deeper burns were found to be significantly affecting
pediatric burn mortality on univariate regression analysis. Gender bias could be explained by significantly
higher TBSA (mean 43 ± 28%) involvement in female
patients against the overall mean of 37%. A study from
Tanzania on predictors of pediatric burn mortality had
reported female gender association with mortality that
showed trend towards being significant [28]. Similar association was not found in other studies [26, 29].

Females take up the task of cooking in the kitchen at an
early age making them more prone to fire-related injuries. Likewise, the widespread usage of kerosene stoves
rather than liquified petroleum gas (LPG) compromises
the safety of these children in kitchen.
We observed a high infection rate of 80.9% at our
burn center (77.5% in survivors and 94.1% in expired patients). Other burn centers from India also reports similarly high infection rates [30–32]. This points out to the
difference in standard of care of burn injuries in low and
medium income countries to high income countries.
The reasons for decreasing infection rate in developed
countries are their focus on developing effective prevention strategies and early wound coverage. These measures reduced their sepsis-related mortality from 14% to
3% in 5 years period [33]. In contrast, the standard of
care in developing countries like India is conservative

Fig. 2 Association between length of stay (LOS) in the hospital and pediatric burn mortality. Mortality was highest in patients with LOS of <1 day
(93.33%). Mortality rate was 0% in patients who stayed in the hospital for 21–30 days
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Fig. 3 Mortality rates observed in different quarter of the year. Pediatric burn mortality was lowest (10%) in patients admitted during the last
quarter of the year and highest (42.9%) in second quarter of the year (p = <0.001)

management, instead of early excision and grafting. The
preventive strategies to reduce high infection rate in
pediatric burns include: early referral of the patient to
burn center, preventing microbial colonization of wound
by maintaining strict sterility, early coverage of wound,
and optimal nutritional support to the patient.
Some studies had identified association of invasive
procedures such as catheters with increased risk of infections and mortality. Blood stream infection in burn
patients had also been found to be associated with mortality [34, 35]. Pseudomonas and Acinetobacter were the
most common isolates from different sources in a study
from Brazil where authors found significant association
between infections and mortality [20]. We found positive
wound cultures of microorganisms to be a significant
risk factor (OR = 4.182) for mortality on univariate logistic regression analysis. All of these microorganisms
cause gram-negative septicemia leading to pulmonary
and renal complications and subsequently multiple
organ dysfunction. Emergence of multi resistant strains
continues to be a challenge in the management of
pediatric burn patients.
Inhalation injury has been traditionally associated with
higher mortality in burn injuries. There are studies implicating inhalation injury as an independent risk factor
for mortality in children and when associated with other
risk factors, it significantly increases the mortality from
burn injuries [11, 23, 29]. Our cohort also had similar
association between inhalational injury and patient mortality. Most of these patients developed pulmonary complications and required mechanical ventilation.
Few studies had reported higher incidence of mortality
in patients sustaining thermal burns as compared to scald
injuries. Higher mortality among thermal burn patients is
the result of higher TBSA involvement, greater depth of
burns, and associated inhalational injury [36–38]. However,

we did not find any evidence incriminating thermal burns
as a significant risk factor for mortality in pediatric burns.
Interesting part of the outcomes from this study was
the identification of factors decreasing the risk of mortality in burn children, as observed by negative standardized beta coefficient. Admissions in the last quarter of
the year (October to December) were found to be
associated with significantly decreased mortality. On
careful analysis, we found that majority of the patients
admitted during this period had less TBSA involvement
(mean TBSA = 30% + 18%) and decreased instances of
thermal and inhalation injuries. Lesser environmental
temperatures can be another reason for the above observation as these are winter months in New Delhi with
temperature dipping up to subzero levels.
An Australian study attempted to determine the differences between the burn characteristics of children from
rural and urban areas. Although there were significant
differences between cohort characteristics of rural and
urban children, there was no significant difference in the
mortality rate of these children [39]. However, on univariate regression analysis, our study demonstrated significantly decreased mortality in children who belonged
to nuclear families and in those who were from urban
areas. This implies that people from urban areas are
more aware of the needs of patients, and they are swift
in seeking health care unlike patients from rural areas
where delay in arrival at a tertiary care center is
common.
Average LOS for our patients was 9.95 days. Mortality
was found to decrease with increasing LOS in our patient
cohort. No other study demonstrated the relationship between LOS and mortality in children. Majority of patients
who died in the first few days either had extensive burns
with inhalational injuries or reached hospital late without
any first aid. Patients who expired after 30 days were
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Table 3 Results from multivariate firth analysis predicting in-hospital mortality in pediatric burns
Adjusted odds ratio (95% CI)

p value

Overall likelihood ratio

R squared

116.21

0.76

Age
<1 year

1.000

1–5 years

1.299(0.228–7.406)

0.768

6–10 years

1.215 (0.187–7.915)

0.838

11–15 years

0.545 (0.081–3.65)

0.532

16–20 years

0.346 (0.039–3.036)

0.338

TBSA%
1) 0–25%

1.000

2) 25.1–50%

21.706 (6.489–72.608)

<0.0001

3) 50.1–75%

136.195 (31.157–595.345)

<0.0001

4) 75.1–100%

1019.436 (26.795–38,784.79)

0.0002

Hospital days
<1

1.000

1–10

11.844 (0.081–1734.005)

0.331

11–20

2.292 (0.016–325.122)

0.743

>20

2.299(0.017–307.916)

0.739

Gender
Male

1.000

Female

0.962 (0.455–2.035)

0.920

Inhalation injury

1.937 (0.663–5.663)

0.227

Depth
Partial

1.000

Mixed

1.283 (0.582–2.828)

0.537

Full

0.538 (0.126–2.303)

0.404

Burn cause
Accidental

1.000

Homicidal

19.724 (0.131–2973.145)

0.2439

Suicidal

16.271 (0.112–2361.275)

0.2720

Family type
Joint

1.000

Nuclear

0.895 (0.368–2.18)

0.808

House location
Rural area

1.000

Urban area

0.488 (0.232–1.025)

0.058

Month of admission
January–March

1.000

April–June

0.61 (0.22–1.69)

0.342

July–September

0.591 (0.217–1.612)

0.304

October–December

0.327 (0.105–1.022)

0.055

Growth on wound culture

2.907 (0.611–13.837)

0.180
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severely catabolic and developed sepsis with multi organ
dysfunction.
Likelihood of mortality is one of the means of looking
at the results between different burn centers [18]. Regardless of the advances in critical care medicine and
burn ward management, the mortality is high in developing countries. We observed a mortality rate of 31.3%
that is very high in contrast to other studies from India
that reported a mortality rate of 7–12% [1, 2, 4]. A
study from Nigeria had reported mortality rate for thermal burns as 35.6% and 18.9% for scalds [38]. Higher
mortality rate in our burn unit might be attributed to
low frequency of early excision and grafting among our
patients, large number of admissions with higher
TBSA burn, delayed arrival from referral centers, inadequate treatment during referral, higher number of
thermal burns with or without inhalational injuries, and
prevalence of multi drug resistant Acinetobacter,
Pseudomonas, and Klebsiella species. It may be possible
that being a tertiary care burn center, only those patients with little chances of survival are referred to our
center after triage at lower centers that might have contributed to higher mortality observed in this study.
The most effective strategy to decrease burn-related
deaths in children is to apply effective preventive measures that reduce the incidence of burn-related injuries.
Primary excision and grafting is the standard of care for
burns today. As the donor area is limited in children,
other means are required to cover the burn wound as
early as possible. These include various biological and
non-biological skin substitutes. In a country with limited
resources, the availability of these materials is scant especially in government hospitals. Requirement for the
widespread availability of biotechnology methods and
bioengineering facilities (e.g., laboratories for keratinocyte cultures and development of skin substitutes) is the
need of an hour to decrease the burn-related deaths in
children from developing countries.

Conclusion
This study demonstrated that TBSA is the only risk factor
that independently affects the mortality in pediatric burns.
The risk of mortality significantly increases with increased
TBSA. Other risk factors significantly affecting mortality
are age > 11 years, female gender, deeper burns, inhalation
injury, and positive wound cultures. Mortality was significantly lower in children from urban areas, nuclear families, and in those who stayed in the hospital for longer
period. Patients admitted during the last quarter of the
year were at decreased risk for mortality from burn injuries. Finally, we need to acknowledge the presence of high
mortality rate among pediatric burn patients in our country and efforts should be directed to reduce it by targeting
children with above mentioned risk factors.
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