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Abstract

Background: Burns are a leading cause of morbidity and mortality 
worldwide. Although a local burn covering a limited surface area 
can heal readily, deep or extensive burns can result in systemic 
damage and even death. This study evaluated the clinical character-
istics of the patients presenting with severe burns and investigated 
the factors influencing mortality.

Methods: The data for 1003 patients who presented with symp-
toms of severe burn to a tertiary care university hospital in Turkey 
between 2006 and 2007 were evaluated retrospectively.

Results: The overall patient mortality was 7.7% (n = 78). The ef-
fect of male gender and age on mortality was significant. The high-
est mortality rate was in the group aged > 40 years. A burned area 
larger than 21% of the body surface conferred a high risk of mortal-
ity. A hospital stay for longer than 10 days, the presence of delirium 
at the time of presentation, hyperuricemia, the need for debriding, 
grafting, or fasciotomy, sepsis, hypovolemic shock, and a positive 
blood culture were significant predictors of mortality.

Conclusions: Severe burns have to be treated in a burn unit or burn 

center. As the prevention of burns is important, it is important to 
identify the region-specific causes of burns and the risk factors that 
influence mortality.
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Introduction

The incidence of burns varies across countries, populations, 
and time. Studies have focused on burns in elderly people 
and children, in a war environment, among non-combatant 
military personnel, in populations with low-socioeconomic 
status, and among alcohol and substance abusers, who expe-
rience burn injuries more frequently [1, 2]. The severity of 
a burn depends on the degree of heat, duration of exposure, 
and thickness of the involved skin [2]. 

The treatment of burns requires a multidisciplinary ap-
proach, it varies depending on the psychological and social 
status of the patient and the function of each organ, and it is 
expensive [3]. The main components of treatment are surgical 
intervention (early excision/skin grafting), volume therapy, 
the treatment of sepsis and multi-organ failure, nutrition, and 
rehabilitation [2, 3]. A burn center must be well equipped, 
and it also requires the collaboration of various specialists, 
including general surgeons, plastic and reconstructive sur-
geons, infectious disease specialists, anesthetists, dieticians, 
psychologists, pediatricians, physiotherapists, microbiolo-
gists, and epidemiologists. The quality of nursing is also of 
great importance for successful outcomes [4]. 

This study determined the factors that influence mortal-
ity in patients who presented to the emergency department 
with electric, flame, or scald burns.

 
Methods
   
Study design and participants

This is a retrospective chart review study for which we col-
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lected data from our hospital’s digital patient database over 
a 24-month period (January 2006 through December 2007). 
The study enrolled 1443 patients who presented to the Emer-
gency Department (ED) of a tertiary care university hos-
pital, with symptoms of severe burn due to various causes 
(electric, flame, or scald burns). Of these, 236 were excluded 
from the study because they had first-degree burns or burns 
involving less than 5% of the body surface. An additional 
204 were excluded due to incomplete data. The study proto-
col was approved by the Ethical Committee of Dicle Univer-
sity, Faculty of Medicine. 

The initial treatment of all patients was done in our ED. 
After 24 to 48 hours of close monitoring and treatment in the 
special rooms for burn patients, those patients who had indi-
cations for hospitalization were transferred to the burn unit 
to continue their treatment. Patients without indications for 
hospitalization were either treated further in the ED or fol-
lowed as outpatients depending on their status after 48 hours 
of close monitoring.

The indications for hospitalization were as follows: age 
> 50 or < 10 years with second- or third-degree burns involv-
ing 10% or more of the body surface; age 10 - 50 years with 
second- and third-degree burns over > 15% of the body sur-
face; second- and third-degree burns involving the perineum, 
genital region, extremities, face, and joint surfaces, which 
might cause esthetic or functional problems; third-degree 

burns involving more than 5% of the body surface; concur-
rent inhalation burns; circular and deep burns involving the 
extremities and chest wall; previous health problems; and 
concomitant trauma (extremity fractures, assault, head trau-
ma, etc.). 

Data collection

The parameters evaluated in the study that might influence 
the mortality rate were age, gender, cause of burn, type of 
burn (electric, flame, or scald), the season when the burn oc-
curred, shock (arterial blood pressure  < 90/60 mmHg) and 
tachypnea (respiratory rate > 20/min) at the time of presen-
tation, late presentation (> 12 hours), presence of delirium, 
hyperglycemia (glucose > 120 mg/dL), hyperuricemia (> 50 
mg/dL), hypernatremia (Na+ > 140 mmol/L), hyponatremia 
(Na+ < 120 mmol/L), hyperkalemia (K+ > 5 mmol/L), hy-
pokalemia (K+ < 3.5 mmol/L), hypoalbuminemia (< 3.5 g/
dL), elevated hepatic function tests (ALT > 55 U/L, AST > 
40 U/L), increased CK-MB (> 24 U/L), increased troponin 
(> 1 ng/mL), increased CRP (> 8 mg/L), leukocytosis (> 10 
K/μL), anemia (hematocrit < 30%), metabolic acidosis (pH 
< 7.35), increased lactate level (> 8 mg/dL), abnormal ECG 
(ST-T changes, dysrhythmias), location of the burn (head, 
body, extremity, and genital region), extent and depth of the 
burn, the unit the patient was admitted to (pediatric inten-

Dead 
(n = 78)

Living 
(n = 925)

P

n (%) n (%)

Gender

Male 66 (10.6) 555 (89.4)
< 0.001

Female 12 (3.1) 370 (96.9)

Age group (years)

0 - 2 44 (14.1) 267 (85.7) < 0.001

2 - 4 0 (0.0) 178 (100.0) < 0.001

4 - 6 0 (0.0) 106 (100.0) < 0.001

6 - 10 0 (0.0) 84 (100.0) 0.010

10 - 20 0 (0.0) 119 (100.0) 0.001

20 - 40 22 (14.0) 135 (86.0) 0.003

40+ 12 (25.0) 36 (75.0) < 0.001

Table 1. Distribution of Living and Dead Patients by Age Group and Gender
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sive care, burn unit, ambulatory, and others), complications 
(sepsis, shock, and positive blood and wound cultures), and 
surgical interventions.

Data analyses

Data analysis were conducted using SPSS v.15.0 software 
(SPSS, Inc., Chicago, IL, USA). Statistical analyses were 
done using the chi square test (χ2) for categorical variables 
and Student’s t-test for continuous variables. P < 0.05 was 
considered significant.

 
Results

  
Of the participants, 62% (n = 621) were male, and 38% (n 
= 382) were female. The overall mortality rate was 7.7% (n 
= 78). The mortality rate among males (10.6%) was higher 
than that among females (3.1%). The mortality rate was the 

highest (25%) in the 40+ year age group. The distribution of 
living and dead patients by age group and gender is shown 
in Table 1.

Of the 78 patients who died, 44 (56.4%) were 0 - 2 years 
old, 22 (28.2%) were 20 - 40 years old, and 12 (15.4%) were 
40+ years old.

The leading cause of the burns was a home accident in 
69.3% (n = 695), followed by inattention in 10.6% (n = 107) 
and occupational accidents in 4.5% (n = 45). There was no 
significant difference between the dead and survivor groups 
in terms of the cause of the burn (P = 0.080).

Burns were more common in winter (33.2%, n = 333), 
than in spring (30.1%), autumn (22.2%), and summer 
(14.6%). There was no significant difference between the 
patient groups in terms of seasonal distribution (P = 0.065).

Of the patients, 70% (n = 703) were scalded, 16.8% were 
burned by flames, and 9.8% had electrical burns. Thirty-four 
(3.4%) patients had both electrical shock and flame burns. 
The type of burn had no effect on mortality (P = 0.057).

Table 2. Clinical and Metabolic Characteristics of the Dead and Surviving Patient Groups at the Time of Presentation

Characteristic

Dead  
(n = 78)

Living  
(n = 925) P

n (%) n (%)

Presence of shock 19 (24.4) 169 (18.3) 0.090

Presence of tachypnea 33 (42.3) 378 (40.9) 0.055

Late presentation 20 (25.6) 221 (23.9) 0.053

Presence of delirium 18 (23.1) 96 (10.4) 0.001

Hyperglycemia 28 (35.9) 302 (32.6) 0.100

Hyperuremia 7 (9.0) 23 (2.5) 0.006

Electrolyte imbalance 3 (3.8) 14 (1.5)       0.080

Hypoalbuminemia 59 (75.6) 634 (68.5) 0.061

Elevated hepatic enzymes 20 (25.6) 228 (24.6) 0.059

Increased CK-MB 17 (21.8) 222 (24.0)       0.060

Increased troponin 8 (10.3) 77 (8.3) 0.057

Increased CRP 61 (78.2) 734 (79.4) 0.066

Leukocytosis 24 (30.8) 333 (36.0) 0.100

Anemia 7 (9.0) 84 (9.1) 0.089

Presence of metabolic acidosis 25 (32.1) 238 (25.7) 0.052

Elevated lactate level 75 (96.2) 910 (98.4)       0.090

Abnormal ECG 4 (5.1) 44 (4.8) 0.058
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The incidence of delirium at the time of presentation 
(23.1%) was significantly higher in the patients who died 
compared with the survivors (10.4%; P = 0.001). Moreover, 
the incidence of hyperuricemia at the time of presentation 
(9%) was also significantly higher in the patients who died 
(2.5%; P = 0.006). The effect of other clinical and metabolic 
parameters on mortality was insignificant (Table 2).

The characteristics of the burn sites in the dead and sur-
viving patients are shown in Table 3. The extremities and 
torso were the most common sites of burn injury. Although 
the most fatal progression was observed in the patients with 
extremity and torso burns, there was no significant differ-
ence between the groups in terms of burn site (P = 0.063). 
The extent of the burn was 1 - 9% of the body surface in 
56.8% (n = 570) of the patients. Burns covering 21 - 40% 
and > 41% of the body were significant predictors of mortal-
ity. The incidence of deep second-degree burns was higher 
among the survivors than among those who died (99% vs. 
94.9%). No significant difference was found between the 
groups in terms of the presence of third-degree burns.

Early debridement was performed in 89.7% (n = 70) of 
those who died and 50.3% (n = 465) of the survivors. Skin 
grafting was performed in 23.1% (n = 18) of those who died 
and 6.4% (n = 59) of the survivors. Fasciotomy was per-
formed in 29.5% (n = 23) of those who died and 2.9% (n = 

27) of the survivors. The rates of early debridement, grafting, 
and fasciotomy were higher in those who died than in survi-
vors (all comparisons, P < 0.001).

The overall hospital stay was 18.72 ± 1.84 days in those 
who died versus 10.48 ± 0.40 days in the survivors; the dif-
ference was significant (P < 0.001). The mean stay in the 
intensive care unit was 18.72 ± 1.28 days in those who died 
versus 0.40 ± 1.86 days in the survivors; the difference was 
significant (P = 0.016).

Discussion
  
Burns are serious, complex injuries that frequently lead to 
disability and death. Consequently, their diagnosis and treat-
ment requires a special approach. Knowledge of the under-
lying causes of mortality would facilitate research and pro-
grams to prevent burns. Advances in the treatment of burns 
in the last three to four decades have contributed to the de-
crease in mortality [5]. Various studies report burn-related 
mortality rates in burn clinics of 2.5 - 35% [6-9]. Mortality 
rates vary depending on the study population and the charac-
teristics of the patients [6]. In the present study, the mortality 
rate was 7.7%. Of the 297 patients admitted to the burn unit, 
40 (13.4%) died.

Table 3. Characteristics of the Burn Site in the Died and Surviving Patient Groups

Dead 
(n = 78)

Living 
(n = 925)

P

n (%) n (%)

Burn site

 Head 23 (29.5) 219 (23.7)     0.057

 Body 32 (41.0) 378 (40.9)     0.620

 Extremity 58 (74.4) 728 (78.7) 0.058

 Genitals 2 (2.6) 24 (2.6) 0.660

Extent of burn

 1 - 9% 44 (56.4) 526 (56.9) 0.075

 10 - 15% 0 (0.0) 120 (13.0) 0.001

 16 - 20% 2 (2.6) 109 (11.8) 0.021

 21 - 40% 20 (25.6) 145 (15.7) 0.034

 > 41% 12 (15.4) 25 (2.7) 0.001

Burn degree

second degree (deep) 74 (94.9) 916 (99.0) 0.014

 third degree 10 (12.8) 114 (12.3) 0.065
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Although various scoring systems have been reported 
for estimating the mortality risk of burned patients, there 
is no standard accepted system [10]. However, gender, age, 
burn surface area, presence of inhalation injury, co-morbid 
disease, co-existing trauma, and pneumonia have been re-
ported to affect mortality [11, 12].

Advanced age is a risk factor for mortality; the reported 
mortality rate exceeds 30% in burned patients over the age 
of 60 years [6, 10]. Advanced age is also a risk factor for 
late post-burn unfavorable outcomes [13]. Tung et al. [14] 
reported a male/female ratio of 1.94 for burn cases and found 
that this rate was lower in those under the age of 18 years. 
Han et al. [15] stated that 40% of burns occurred in those 
older than 65 years, 15% were among those under the age of 
15 years, and burns among adults most commonly occurred 
between the ages of 30 and 40 years.

In our series, 62% of the 1003 burn patients were male, 
and 38% were female (Male/Female ratio 1.62). The mor-
tality rate was significantly higher in males (10.6%) than in 
females (3.1%). Burns were prevalent between the ages 0 
and 10 years, with the majority of these (31%) in patients 
under the age of 2 years. Of the 311 cases in the 0 - 2-year 
age group, 14.1% showed fatal progression, whereas of the 
157 cases in the 20 - 40-year age group, 14% showed fatal 
progression. Of the 78 patients who died, 44 (56.4%) were 
0 - 2 years old, 22 (28.2%) were 20 - 40 years old, and 12 
(15.4%) were 40+ years old.

The most common types of burns are scald, flame, elec-
trical, inhalation, and chemical burns. Nevertheless, the type 
of burn varies according to the country and region, and an as-
sociation is likely between individual life style and the type 
of burn. Given the breakfast habits and tea culture in Turkey, 
the majority of burns in childhood are caused by tea and hot 
water spilled accidentally or result from inattention [16]. 
Tandoor burns are prevalent in the Eastern and Southeastern 
regions Turkey. Extensive and deep burns occur in women 
or small children who fall into a tandoor used to make bread 
[17]. A study conducted in Tehran showed that the majority 
of adult burns occur accidentally or due to petroleum prod-
ucts [18]. Illegal housing close to the high-voltage transmis-
sion lines and in technically inappropriate contributes to the 
incidence of electrical burns, which also occur frequently 
among poorly trained electrical workers [16]. Burns caused 
by touching electric lines while fitting and adjusting antennas 
on roofs are also common [19]. Kobayashi et al. [6] found 
flame burns in 46% of their series, scald burns in 32%, and 
explosion-related burns in 7%. Fukunishi et al. [20] reported 
that scald burns were common in small children, particularly 
in developed countries. In our series, most of the patients 
(70%) had scald burns; the majorities were in the pediatric 
age group and were burned by boiling tea or water. Burns 
caused by boiling milk and hot meals were the second most 
common form of scald burns. There is a significant relation-
ship between the incidence and mortality of burns and so-

cioeconomic status (such as ethnicity, income level, family 
structure, education, career, and settlement) [21].

The location of a burn is important in terms of hospital-
ization and mortality. Burns on the hand, face, and perineum 
are important in terms of disability, but not mortality [15].

Han et al. [15] defined burns involving more than two 
regions as multiple burns and reported that such patients ac-
counted for 74% of all burns. Isolated head and neck burns 
were observed in 6.1%, whereas isolated upper extremity 
burns were observed in 9% and isolated lower extremity 
burns were observed in 8.6%. In the present study, the ex-
tremities and torso were the most common sites of burn in-
juries. Although death was more prevalent among those with 
extremity and torso burns, there was no significant differ-
ence between the dead and surviving patient groups in terms 
of the location of the burn.

The percentage of the body surface burned and the depth 
of the burn are important prognostic factors. Treatment, fol-
low-up, and mortality depend on both [13, 14]. An extensive 
burn involving > 65% of the surface area is a major risk fac-
tor for mortality [14]. In the present study, the extent of the 
burn was between 1% and 9% in the majority (56.8%) of 
patients. The percentage of patients with burns covering 1- 
9% of the surface area was 56.4% among patients who died 
and 56.9% among survivors; the difference was not signifi-
cant. The proportion of those with burns covering 21 - 40% 
of the body surface was significantly higher in the patients 
who died (25.6% vs. 15.7%), as was the proportion of pa-
tients with burns covering > 41% of the surface area (15.4% 
vs. 2.7%). The incidence of second-degree burns was sig-
nificantly higher in the survivors (99% vs. 94.9%), whereas 
there was no significant difference between the groups in 
terms of the rate of third-degree burns. In our series, 9.8% 
had electrical burns; although the number of third-degree 
burns among these patients was higher, the burn surface area 
was less than 10%. This condition may contribute to the low 
mortality rate among patients with third-degree burns.

Tachycardia, tachypnea, hypotension, gradually increas-
ing dyspnea, and decreased urine output are reported risk fac-
tors for mortality. Moreover, the presence of hyperthermia (> 
38 °C), hypothermia (< 36 °C), hypocapnia (Pa CO2 < 32), 
leukocytosis (WBC > 12000/μL), or 10% immature cells in-
dicates that the patient is at serious risk of mortality [8,18]. 
In the present study, the presence of shock or tachypnea, late 
presentation, hyperglycemia, electrolyte imbalance, hypoal-
buminemia, increased hepatic enzymes, increased CK-MB, 
increased troponin, increased CRP, leukocytosis, anemia, 
presence of metabolic acidosis, increased lactate levels, and 
an abnormal ECG had no effect on mortality. These mea-
sures may show that the mortality is not negatively affected 
with appropriate initial therapy. The rate of delirium at the 
time of presentation was significantly higher in the patients 
who died compared with the survivors (23.1% vs. 10.4%). 
Furthermore, the rate of hyperuricemia at the time of pre-
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sentation was significantly higher in the patients who died 
(9.0% vs. 2.5%).

Burn-related complications are generally seen in patients 
with impaired clinical and metabolic status and in those with 
late presentation to the hospital. Wound infection, shock, 
compartment syndrome, sepsis, acute renal failure, acute 
respiratory failure, and multi-organ failure might develop 
in such patients [22]. Shock is the most common cause of 
burn-related death in the early period, whereas multi-organ 
failure, SIRS, and sepsis are the most common causes subse-
quently [6]. In our series, the mortality rate was significantly 
higher in patients with sepsis, hypovolemic shock, and posi-
tive blood cultures (88.3%, 97.0%, and 73.5%, respectively).

First-degree and superficial second-degree burns are 
usually treated without surgical intervention, with daily 
dressing changes, medications and albumin, blood products 
such as fresh frozen plasma and erythrocyte suspension, and 
a protein- and vitamin-enriched diet. Deep second- and third-
degree burns generally require surgical intervention, includ-
ing escharotomy, debridement, skin grafts, and amputation 
[15]. In the present study, patients required 662 interventions 
including 535 early debridement, 77 grafting, and 50 fasci-
otomy. The number of operations per patient was 1.19. The 
rates of early debridement, grafting, and fasciotomy were 
significantly higher in the patients who died.

In the present study, the length of the hospital stay in pa-
tients varied with the degree, percentage, and cause of burn. 
Burns treated in hospitals are usually severe, and flame burns 
require longer hospital stays than electrical and scald burns. 
Kobayashi et al. [6] reported that the risk factors for a lon-
ger hospital stay include flame burns, inhalation burns, and 
complications such as sepsis, shock, and multi-organ failure. 
Tung et al. [14] suggested that the hospital stay is shortened 
as the percentage area burned decreases (< 30%) and report-
ed a mean hospital stay of 16.44 days. In our series, the mean 
hospital stay was 10.48 ± 0.40 days in the survivors and was 
significantly higher, 18.72 ± 1.84 days, in the patients who 
died.

Conclusions

The overall mortality rate was 7.7% in our series, which ret-
rospectively evaluated the effect of scald, flame, and electri-
cal burns on mortality. Extensive burns covering > 21% of 
the body surface conferred a high risk for mortality. Male 
gender, aged > 40 years, a hospital stay longer than 10 days, 
delirium at the time of presentation, hyperuricemia, sepsis 
development, hypovolemic shock, and positive blood culture 
were significant predictors of mortality. Moreover, death was 
more common among the patients who required early de-
bridement or underwent grafting and fasciotomy. We suggest 
that appropriate measures should be taken to avoid burns, as 
the primary prevention of burns is important. For this pur-
pose, it is important to identify the regional causes of burns 

and the risk factors that influence mortality. When severe 
burns happen, however, the patients should be transferred to 
a burn unit as soon as possible.
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