
Abstract 

Objective: In this study, we aimed to evaluate preschool children with major burns under inpatient 
treatment and to examine the reasons for those burns.
Method: We retrospectively studied 255 patients between 0 and 5 years of age who suffered from 
major burns and who received inpatient treatment in the Burn Unit based on the guidelines of the 
American Burn Association between 2009 and 2011. The patients’ age, gender, burn location, cause 
of burn, time to reach a health center after burn, and depth and width of the burn were evaluated. The 
possibility of a seasonal correlation was investigated as well. 
Results: Of the patients, 38.4% were female and 61.6% were male. The mean age of the patients was 
2.1±1.2 years. The mean burned surface area amounted to 10.8% ±7.4%. The nature of the burns was 
as follows: scalding in 73.7% (tea in 46.7%, hot water in 25.9%, and vapor in 1.2%), chemical burns in 
16.1%, contact burns from hot contact in 5.5%, and flame burns in 4.7%. 
Conclusion: Most of the burns observed among preschool children occur indoors, with the majority 
of these burns represented by scalding burns. Most scalding burns arise from splashes of hot tea. In 
fact, burns associated with hot tea comprise nearly 50% of all burns.

Key words: Pediatric burns, prevention, etiology, neglect, incidences, injury, scalds

Original Article

1Department of Pediatric Surgery 
2Department of Public Health 

Selcuk University 
Selcuklu Medical Faculty

Konya, Turkey

3Department of General Surgery 
4Department of Plastic and 

Reconstructive Surgery
Konya Research and 

Training Hospital
Konya, Turkey

5Department of Pediatric Surgery 
Necmettin Erbakan University

Meram Medical Faculty
Konya, Turkey

Received: August 16, 2012 
Accepted: September 11, 2012 

Arch Clin Exp Surg 2013;2: 32-37
DOI:10.5455/aces.20120911122944

Corresponding author: 
İlhan Ciftci, MD 

Department of Pediatric Surgery 
Selcuk University 

Selcuklu Medical Faculty
Konya, Turkey

driciftci@yahoo.com
Introduction
Burns are one of the most common 

causes of injury in childhood and contrib-
ute significantly to mortality and morbid-
ity figures in children, particularly in those 
less than five years of age [1-3]. In the USA, 
burns are the second most common cause 
of death in victims of trauma in the pediat-
ric age group [1,2]. In the UK, over 41,000 
children go to the hospital each year due to 
injuries related to burns; 28,000 of these 
are under 5 years of age [4], with 95% of 

these injuries occurring at home. Among 
these are 6,400 children admitted each year 
with burn injuries, or approximately one 
child every 80 minutes each day [5]. It has 
also been well established that nearly 90% 
of the burns are preventable [6]. 

Certain cultural behavioral patterns 
may become risk factors. In the case of 
burns, for instance, some clothing styles 
have been suggested to be conducive to 
causing burns. A report from Iran states that 
the religious dress code requiring the entire 
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Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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body to be covered causes larger and deeper burns than 
usual [7]. Changes in the daily routine have also been 
reported to increase burn cases among children. In a re-
port from Denmark, a transition from habitually drink-
ing coffee to drinking tea was identified as increasing the 
burn rate among children due to kettle water. The burn 
rate was subsequently diminished by simply shortening 
the length of the electrical cable of the kettles [7,8].

In this study, we aimed to investigate the major 
burns treated by hospitalization in children below 5 
years of age. In light of our results, we make several rec-
ommendations for preventing burns.

Methods
This study represents a subset of a complete data 

set as it only considers those children who are 5 years of 
age and under, who were admitted to the Konya Edu-
cation and Training Hospital Burn Treatment Unit be-
tween January 2009 and March 2011. The records of 
patients with major burns treated in accordance with 
the classification system outlined by the American 
Burn Association were retrospectively evaluated. As-
sociated patient records were studied with respect to 
the age, cause of burn, time to presentation to a health-
care center, burn region, burn surface area, burn depth, 
event season, event location, and gender of the patient. 
Causes of the burn injuries included tea, water, chemi-
cals, contacts, flames, and steam. During the statistical 
analyses, burns caused by tea, water, and steam were 
categorized as one group and were labeled as “scalding 
injuries”. The time to presentation to a healthcare cent-
er was defined as the interval between the occurrence 
of the burn injury, based on the account of the patient 
or his/her relatives, and the time of presentation at a 
healthcare facility. The burns were divided according to 
the affected region, such as the head-neck region, the 
body, the perineum, and the extremities, as well as full 
body burns.  

The burns were graded according to three depths: 
Superficial partial-thickness burns were recorded as a 
‘1’, deep partial-thickness burns as a ‘2’, and full-thick-
ness burns as a ‘3’.  The event location of the burn injury 
was evaluated in two groups: indoor and outdoor burn 
injuries. 

Statistical Analysis
The data were expressed as the mean ± standard 

deviation and percentages. Comparisons between two 
groups were carried out by means of the Mann-Whit-
ney U test, whereas comparisons between more than 
two groups were conducted by means of the Kruskall-
Wallis variance analysis. Those parameters with signifi-
cance were compared with the Mann-Whitney U test 
using the Bonferroni correction. The categorical data 
was compared using the Chi-square test. p<0.05 was 
recognized as statistically significant. 

The study proposal was accepted by the Medical 
Audit Committee of the Konya Education and Train-
ing Hospital.

Results
The mean age of the 255 patients that were hos-

pitalized between 2009 and 2011 was 2.1 ± 1.2 years, 
with a mean of 2.1 ± 1.3 among females and 2.1 ± 1.2 
among males (p>0.05). 38.4% of the patients were fe-
male, and 61.6% were male (Table 1). 

No difference was found in the mean age of the pa-
tients relative to gender, burn degree, event location, 
and event season; however, a difference in mean ages 
was determined for the burn region and the cause of 

Age P

Gender
Female 2.1±1.3

>0.05
Male 2.1±11.2

Degree
2. Degree 2.11±1.2

>0.05
3. Degree 2.02±1.2

Event location
Indoor 2.05±1.2

>0.05
Outdoor 2.42±1.5

Cause

Liquid vapor 1.99±1.2

<0.05
Chemical 2.68±1.3
Contact* 1.64±0.9
Flame 2.33±1.1

Burn region

Head and neck 2.16±1.3

<0.05
Body 2.25±1.2
Perineum§ 3.29±1.1
Extremity 1.85±1.1
Whole body 2.0±1.0

Event season

Winter 2.15±1.2

>0.05
Spring 2.30±1.2
Summer 1.96±1.3
Autumn 2.04±1.3

Table 1. Comparison of mean ages according to some variables.

* Mean age was higher than other burn causes.
§ Mean age was higher than other burn causes, but had a similar 
whole body.
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Age P

Gender
Female 9.73±5.9

>0.05
Male 11.45±8.1

Degree
2. Degree 11.10±7.3

>0.05
3. Degree 8.19±7.2

Event location
Indoor 10.59±7.1

>0.05
Outdoor 12.00±8.6

Cause

Liquid vapor 11.32±6.9

<0.05
Chemical 11.78±9.5
Contact 3.86±2.0*
Flame 7.17±3.4

Burn region

Head and neck 8.35±5.0

<0.05
Body 15.62±8.2§

Perineum 9.50±5.8
Extremity 8.20±4.6
Whole body 27.00±14.8§

Season

Winter 10.13±6.1

>0.05
Spring 12.43±8.8
Summer 11.04±6.6
Autumn 9.81±7.8

Table 2. Comparison of burn area according to some variables.

Table 3. Comparison of burn degree according to some variables.

* Mean burn area was lower than other burn causes.
§ Mean burn area was higher than other burn causes, but had a 
similar whole body.

burn. The mean age was higher among those with peri-
neum burns and contact burns (p<0.05) (Table 1). 

The mean burned body surface area amounted to 
10.8 ± 7.4%. While the mean burned body surface area 
did not reflect a difference relative to gender, event 
location, and event season (p>0.05), a significant dif-
ference was found with regard to the burn degree, 
the cause of the burn, and the burn region. The mean 
burned body surface area was higher in second-degree 
burns, body-extremity burns, and body-face burns, but 
was lower in contact burns (p<0.05) (Table 2).

The mean time to presentation to a healthcare 
center was 192.1 ± 796.2 minutes. No difference was 
found in the mean time to presentation with respect to 
gender, burn region, event location, event season, and 
cause of depth (p>0.05). 

No difference was found in the gender of patients 
with regard to the cause of the burn, burn region, age 
group, and burn degree (p>0.05).

85.9% of the burns had occurred indoors, with 
13.9% of the outdoor burns having taken place among 
females and 86.1% having happened among males 
(p<0.05).

Burn Degree

2. degree N (%) 3. degree N (%) P

Gender
Female 89 (% 39.0) 4 (% 33.3)

>0.05
Male 139 (% 61.0) 18 (% 66.7)

Event location
Indoor 195 (% 85.5) 24 (% 88.9)

>0.05
Outdoor 33 (% 14.5) 3 (% 11.1)

Cause

Liquid vapor 173 (% 75.9) 15 (% 55.6)

<0.05
Chemical 37 (% 16.2) 4 (% 14.8)

Contact 7 (% 3.1) 7 (% 25.9)*

Flame 11 (% 4.8) 1 (% 3.7)

Burn region

Face and neck 40 (% 17.5) 3 (% 11.1)

<0.05

Body 69 (% 30.3) 4 (% 14.8)

Perineum 12 (% 5.3) 2 (% 7.4)

Extremity 102 (% 44.7) 18 (% 66.7)*

Whole body 5 (% 2.2) 0 (% 0.0)

Season

Winter 50 (% 21.9) 11 (% 40.7)

>0.05
Spring 51 (% 22.4) 3 (% 11.1)

Summer 65 (% 28.5) 4 (% 14.8)

Autumn 62 (% 27.2) 9 (% 33.3)
*Contact burns were found to result in a higher number of third-degree burns compared with the other burn causes.
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While 89.4% of the patients suffered from second-
degree burns, 10.6% had third-degree burns. Since no 
difference could be detected in the burn degree with 
respect to the event location, event season, and burn 
region (p>0.05), contact burns were found to result in 
a higher number of third-degree burns compared with 
the other burn causes (p<0.05) (Table 3).

As for the causes of the burn, 73.7% were scalding 

Graphic 1. Causes of the burn.

Graphic 2. Burn region.

(47% with tea, 25.9% with hot water, and 1.2% with 
steam), 16.1% were chemical burns, 5.5% were contact 
burns, and 4.7% were flame burns (Graphic 1).

Extremity burns were the most commonly ob-
served burn type in terms of burn region (Graphic 2).

Discussion
Burn injuries are the leading cause of death of 

children between 0 and 5 years of age and account for 
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nearly 90% of total injuries in this age group [9]. Unin-
tentional injury has recently become the leading killer 
of children; for every child who dies of a burn injury, 
survivors live with varying degrees of disability and 
psychological scarring [10]. Pediatric burns are not 
only an important health problem in Turkey, but also 
worldwide. Most of the pediatric burns take place dur-
ing the preschool period [11-13].

In our series, the mean patient age was 2.1 ± 1.2, 
and the male-to-female ratio was 1.8:1; these figures 
are similar to data in previously published series [14]. 
In our study group, most of the patients had scald burns 
(73.7 %). The high incidence of scald burns in our pa-
tient population is in accordance with previous reports 
[7,8]. 

In a prospective one-year study in Saudi Arabia, 
5.59 % of children were 3 years of age or less. In the 
age group of 0-5 years, 85 % of burns were scalds, while 
11 % were flame injuries. The majority of the scalds oc-
curred at home due to hot water, but surprisingly, only 
4.2 % of burns were caused by hot food, tea, or coffee 
[15,16].

Similarly, a one-year study of scalded children ad-
mitted to the Burns Unit at Birmingham Accident Hos-
pital found that the majority (80 %) were less than 3 
years of age. Three quarters of all scalds resulted from 
spilled water or kettles [17].

These two studies seem to point out two gen-
eral trends in the agents involved in childhood burns. 
Firstly, food preparation and consumption accounted 
for greater than 60 % of childhood burn admissions. In 
fact, averages of 40 % of children in these two studies 
were scalded by hot liquids from coffee pots and tea-
cups. Secondly, infants and young children are more 
affected.

These findings strongly parallel the results of the 
studies reviewed above. There is little question that very 
young children are admitted into the hospital more of-
ten than older children are, but it remains unclear as to 
whether or not they actually sustain a greater number 
of burns per capita. Physicians may simply tend to ad-
mit them more often because their age precludes them 
to receive more cautionary medical attention, or they 
may perhaps perform a ‘social admission’ in suspected 
cases of abuse or neglect. 

Infants and young toddlers are likely victims of 
burns, particularly scalds. Although they have the dex-
terity to grab or tip hot containers, their lack of mobil-
ity places them in an especially vulnerable position, 
particularly in terms of quickly withdrawing from the 
dangers of a tipping coffee pot or a scalding hot bathtub 
[18]. 

An extremely large number of childhood burns ap-
pear to result from the preparation or consumption of 
food. In particular, toddlers seem to receive scalds from 
sources that are generally perceived to be quite benign, 
such as coffee pots and cups. 

As a kind of catastrophic injury in children, burns 
require greater consideration than that given to other 
types of trauma. Burn injuries are often preventable. If 
something is preventable, it can be difficult to refer to it 
as “accidental” [19,20].

Traditional habits were found to be the second most 
important cause of burns in children; minor preventive 
measures could have prevented such burns [21].

In this study, 46.7% of the preschool burns were 
associated with the habit of drinking tea. Tea is an 
extremely popular drink in Turkey and is tradition-
ally brewed in two pots with narrow bottoms that are 
stacked together. The practice of making tea is the main 
cause of burns in Turkish kitchens. When hot water 
burns (particularly those associated with a kettle or a 
similar device) are included, the burn rate increases 
even further. Common characteristics of children with-
in this age group are dependence on parental supervi-
sion, a lack of awareness about many different hazards, 
and a high level of physical activity. Parental supervi-
sion and care appears to be the most important preven-
tative factor. 

Conclusion
We conclude that tea-drinking habits should defi-

nitely be reviewed, and safer tea machines should be 
preferred. 

Parents and people involved in preschool childcare 
should be provided with information regarding burn 
prevention and first aid for burns.     

The development and implementation of a pre-
vention program is necessary, such as educational 
campaigns at schools, instructions at work in order to 
improve workplace safety, and comprehensible infor-
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mation for emergency situations at home. In light of 
the significant number of young children with burns, it 
is essential to raise awareness.
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