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Abstract

Background; Children whose verbal communications are not fagveloped are the ones at risk for burn
injuries. Causes of burn injuries vary among ddfégrage groups and scald injuries are the commaosecaf
burn injuries among children. The majority of burasult from contact with thermal agents such amé, hot
surfaces, or hot liquids.

Aim: The aim of this study was to determine etiologictérs of the burn injured children

Methods: Data were collected for burn injured children teehin Uludag University Medical Hospital Burn
Unit between January 2001 — December 2008. Pdti@atsographic variables, etiology of burn injuryBJA
(total body surface area), degree of the burn ypjduration of hospitalization was detected fromdroal
records of the hospitalized patients.

Results: The mean age of the children was 2.5+1.5 (mediand®)ough 4.6 % oburned patients were under
one year of age, most of the childi@&7.8%) were between 1-3 yeafdl of the patients were burned as a result
of accident and house environment was the placeenmi® burn incident occurred. Burn injuries ocedrr
mostly during summer (29.9%) and spring (28.7%pl&dnjuries (75.3%)vere mostly seen burn injury types
all among other burn injuries.

Conclusions: Lack of supervision and observation are usually iest common causes of burn injuries in
children. Statistical differences were found amaug groups according to their burn etiology (p<p.@h
effect of TBSA on patient survival was statistigadignificant(p<0.000) and also statistically significant result
were seen among age groups according to their TB§~A0.005).
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Introduction makes any hot surface a potential source of

Burn injuries represent one of the most seVedz?mger The majority of burns result from contact

traumas a body can sustain (Hockenberry ith ther'ma_l agents such as flamg, hot surfaces,
r hot liquids (Hockenberry &Wilson, 2007).

W|Iso”n Z(t)to'z); tV\:jor][g, 1295)' Brl]Jrnthurles arb specially children aged under three are mostly
usually attributed 1o extreme heat Sources e victims of scald injuries and hot water is the

may a}lso result f.“’f" exposure to cold, Chem'calﬁnost frequent burning agent, fallowed by grease.
electricity or radiation. Most burns are relatlverF,uIIing over containers of hot liquids or

minor and do not require definitive medical

appliances, use of alternative heating devices

treatment. However burns involving a IargeSuch as heaters and wood-burning stoves

surtace area, critical body parts, or geriatric Yhcreases the risk of contact burns in all age

pediatric population often benefit from treatmeré:\téroups (Wong, 1995). Especially hot liquids in
l\/T/'Is?)?]eCZI?)ltl)Z?d Tr?é”'rr]lc'ocl:grr:é?ar?)f k()HronCI.(r?.n?.irer he kitchen account for 50% of the in children
! ! ): inciaen ourn INJUnes In, ,yer age two. Scald injury is a significant cause
the United States has declined significantly in th f morbidity and mortality in children (American
past two decades. As of the early 1990's, the r m Association, National Burn Repository,

of reportable burn injuries in the United State - :
. X . 009). According to the literature, the causes of
had declined from10 in 10000 to 4.2 in 1000%urn injuries among children were scalds

(Ignatavicious& Workman, 2006). According Smi i - )
: . o . mith,1969; Torabian & Saba, 2009;
Turkish National Statistical Report in 2004, 785 ong,1995: Elisdottir et al. 1999 Inanc et al.

patients were hospitalized due to burn injurie5008). Most contact burns are non-work related

and 173 of them died (Turkish National_ . 0 0 -
Statistics, 2004). Burns are an important healﬁ cuder:';]se(?l /o)h,oanr]lg 72/()(ifr:]2ﬁizrl]njunesl33&(:ur

prot_)lem in Turkey, since widespread hazardOLﬁssociation,National Burn Repository 2009).
equipments are used_ N and around _the _hou tchen is usually the place where burn incident
Teapots used for traditional tea bereaving, Indoc(’)rccur (Smith, 1969 Petridou et.al.1998; Elisdottir
liquid gas heaters, open fires, grills that areduseet al. 1999 Ngyuen et al 2005) .Altho’ugh burn
fo_r e_very_day life are some of the risks for burg juriés am’ong children' usuallly reported as
injuries in _home environment (Haber_al eé\ccidents, problems of cause and control of
al.1995). Many of the burn victims are ch|ldreninjury can not be separated from the overall
and approximately 75% of these bums ar ocial and economic problems of the family
pr_ev_entable. It !S estirr_]at(_ad that 35% of all bur mith, 1969). Low economic status has been
injuries occur in pediatric age-groups (Wongassociated with a higher risk of unintentional

1995). In one retrospective study done in Turkey.: - :
by Inan¢ et al. (2008), children aged 0-14 year')ﬁJurIes (Edelman, - 2007). ‘Accidents play an

: . ) ) iPn ortant role in etiolo of burn injuries;
group primarily affected by traffic acc'demshoevever it is known tha%[y6-20% of tHiwrn
fallowed by falls, burns and other injuries.

L : ~finjuries ocur as a result of neglect (Reed,
Injuries are a major cause of death durin

infancy, especially for children 6-12 months%OOS).Recogmzmg the signs of neglect is an

important issue for all health practitioners and

Causes of burn injuries vary among different a9 cds to be handled properly(Zor, et al.2007).

groups an_d'sc'ald injuries are the common Cau&%going efforts towards education, burn
of burn injuries in children aged under 5

(Ignatavicious& Workman, 2006)The Ieadinggreventlon, safer home and work environments

- . . .~and new methods of firefighting have
causes of injury to_infants are falls, Ingestlogigniﬁcantly decreased burn injuries (National
injuries and burns. Toddlers (12-36 months) ar§afe Kids Campaign, 2001)
also the risk groups for burn injuries. Burns ran ' '
second to motor vehicle injuries among girls anfiethods

third among boys in toddlers as a cause of ] ) ] ) )
accidental death. Toddlers’ ability to cIimb,The aim of this study was to determine etiologic
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Uludag University Medical Hospital Burn Unit the years of 2001-2008 hospitalization due to
during January 2001 — December 2008. Thetmurn injuries were the highest in 2008 with 32
were 677 patients admitted to burn unit due tpatients aged 0-6 years.

burn injuries and 174 of them were children aged
0-6 years. The data were collected from medic

_

& &
L
¢ ¢ ; £ &g

b

®

Data collections were done by three of autho

(NA, NA, and SY) from medical records of the &
patients treated in burn unit, in a retrospectivel w\\Q
designed study.

records of the patients by using a special forf 250% B

designed for this study. This form included twc 20,0% -

parts;

1. Patients’ demographic variables (age, gend| 150% ]

etc.) 10,0% -

2. Etiology of burn injury, TBSA (total burn

surface area), degree of the burn injury, duratiq 50% 1 ‘L .L

of hospitalization 0.0% —— .|— — =
poS & S &

»
SIS ST S
RN I 5 6

Statistical Analysis _ _
Figure 1. Ages of burned children

Statistical analysis was done by using the
statistical program SPSS 17.0. Results afEBSA %, Etyology, and degree of burn injuries
provided in numbers and percentage$. t¥st, The overall mean total burn surface area (TBSA)
pearson X, Mann-Whitney U test and Kruskall was 18.9+13.7 (median=15) and ranged 2-88%
Wallis tests were used for statistical analysis.  (Figure 2). Most of the burn injuries (67.3%)
have TBSA under 20%. Scald injuries (75.3%)
Results _ _ were mostly seen burn injury types all among
Demographic variables of the children other burn injuries. Etiology of other burn

Mean age of the children is 2.5+1.5 (median=2jniuries were flame (1.7 %), electrical burns
Although 4.6 % ofburned patients were under{2-9%), contact burns (1.7%), and others (2.3%)

one year of age, most of the children Wergzl_gure 3). Scald injuries were mostly seen in
(67.8%) between 1-3 year27.6 % of the children aged between 0-3 years. The children of
patients were 4-6 years of age. Distribution of th&1€ Same age group were also the ones who are
burn injured children according to their ages wa@0stly affected by burn injuries (67.8%ll
presented in Figure 1. Although female / mal@Mong others. Statistical dlffgrences were found
ratio was 1/1.4 in burned children, no statisticfMonNg age groups according to their burn
difference was found between two gendergtiology (p<0.05). Upper extremities (71.8%),
(p>0.05) (Table 1). The female/male ratio walPWer extremities (54.4%), trunk (45.6%) and
1/1.4 in patients aged 0-3 years, 1/1.8 in patienf@ck (32%) were the mostly affected parts of the
aged 4-6 years. Eighty one point six percerﬁ(_’dy in bur_n injured children. M(_)st of the burn
(81.6%) of the patients were from urban areadliured patients (93.7%) were discharged from
All of the patients were burned as a result dhe hospital after receiving treatment. However
accident and house environment was the plafe3% (n=11) of the patients died due to burn
where the burn incident occurred. Duration of thEuUry, 4 of them were burned with flame the
hospitalization ranges from 1-102 c|aysothers (n=7) were scald injuries. Exitus were
(17,9+16.3; median=14 days). Burn injuriednostly seen in second degree (n=2), second+
occurred mostly during summer (29.9%) andhird degree (n=1), full thickness burns (third

spring (28.7%) followed by autumn (25.3%) andlégree burns, n=8). No exitus was seen in
winter (16.1%) Hospitalization due to burnPatients with first + second degree burns. There
injuries were high during April (12.6%) is no effect of burn degree on patients’ duration

September (12.1%), and June (10.9%). Betwe&h hospital stay (p>0.05, Mann Whitney U)
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(Table 3). Most of the patients (n=10) who diedurvival was statistically significanfp<0.000)
due o burn injury had TBSA less than 20% an(Table 2) and also statistically significant result
only one child had TBSA 0-9%. TBSA waswere seen among age groups according to their
calculated as more than 30% on exitus patient8SA’s (p<0.005) ( Table 1).

(72.7 %, n=8). An effect of TBSA on patient

Table 1. Effects of gender, etiology of burn injuy, TBSA% on age grops in burn injured

children
Age Group Value/test

0-3years 4 -6 y®a Probability level
Gender
Girl 55 (44%) 17 (35%) X2=0.662, df=1
Boy 71 (56%) 31 (65%) Chi- square test, p>0.05
Etiology of burn injury
Electrical injury 2 (1.6%) 3 (6.3%)

Flame 15 (11.9%) 16 (33.3%) X 2=16.928, df=4
Scald 104 (82.5%) 27 (56.2%) Chi-square test, p<0.05
Hot objects 3 (2.4%) 0 (0%)
Other 2 (1.6%) 2 (4.2%)
TBSA%
0-9 % 45 (35.7%) 8 (16.7%)
10-19 % 47 (37.3%) 17 (35.4%) X 2=18.518 , df=5
20-29 % 18 (14.4%) 8 (16.7%) Chi-square test
30-39 % 8 (6.3%) 10 (20.8%) p<0.005
40-49% 8 (6.3%) 2 (4.1%)
>50% 0 (0%) 3 (6.3%)

TOTAL 126 (%100) 48 (%100)
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Figure 2. TBSA % of burned patients
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Figure 3. Etiology of burn injuries among children

Table 2. Effects of TBSA on survival rate among buned patients

Mean TBSA%

Value/test

Survival rate N Mean Rank Probability level
Discharged 163 83.60 U=260.000, Z=-3.939
Exitus 11 145.36 Mann Whitney U Test

P<0.000
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Table 3. Effects of degree of burn injury on duréion of hospitalization

Mean rank of hospitalization Value/test

N Mean Rank Probability level
Degree of burn injuries
Second degree 119 82.65 X2=5.872, df=4
Third degree 16 96.35 Kruskall Wallis Test
First degree + second degree 5 83.50 p>0.05
Second degree+ third degree 34 96.63
Discussion fully developed are the ones at risk for burn

o _ injuries. Because it hard to determine the reason
Lack of supervision and observation and NGy purn injuries at this age and also it is havd t

having preventive measures are usually the MQSfove whether injuries occur as a result of
common causes of burn injuries in childrenyegligence. For this reason, health practitioners
According to the literature, burns are frequentlyaye  important responsibilities in preventing
seen in pre-school period (Elisdottir, R., 1999 injuries and also educating parents on this
and children aged between 0-4 years are mosffjportant issue. It is known that younger children
affected group(Torabian & Saba, 2009; Kut et alye the ones at risk for scald injuries (Torabian &
2006; Odabg et al. 2009;Petridou et al.,1998,55pa 2009). Different studies have shown that
Verma et al. 2007).while another study represendga|q injuries hold the first place among all other
burns are mostly seen in 1-5 years (Inan¢ @irn causes. Studies were done on children with
al.2008). In this study, 72.4% of the patients wergitierent age groups that occurrence of scald
0-3 years of age group which is congruent witthjuries ranges from 51.2% to 80.4%. While
the results of some other stud|e§ (Carl;son et. @jdabal (2009) reported scald injury rate as high
2006; den Hertog et.al.2000). Children in this aggs 8296, other studies reported scald injury rates
group have problems with stability and they argg gg 49 (Magsoudi & Samnia 2005), 77 %
curious about their environment and try {qGoldman et al. 2006), 72% (Torabian & Saba
discover their surroundings. These factors plaeg)og), 71% (Carlsson,2006), 68.8% (Aytac et al.
them in a high risk group for burn injuries.>004), 60.7% (Petridou et al. 1998) and 51.2%
Constant vigilance, awareness and SupervisiQBerper 2009). Especially hot liquids like tea or
are essential as the child gains locomotor angater are the major cause of burn injuries. Infants
manipulative  skills that are coupled withang toddlers are the most commonly injured by
insatiable ~ curiosity about the environmenhot Jiquids in the kitchen and bathroom which
(Hockenberry & Wilson 2007).Our entire S'FUdeostIy occur as a result of inadequate
group was injured at home and burn incidend,pervision. Preventive efforts are targeted at
occurred accidentally. It is reported thaparents and other caregivers; education includes
especially childhood burn injuries mainly occuthe importance of adequate supervision and the
in home environment and kitchen is the part Gistaplishment of safety at home (Hockenberry &
the house were burn injuries are most frequent{x,nsom 2007). Scald injuries (75.3%) are the
seen (Petridou et al. 1998; Berber et al. 2009ommon cause of burn injuries among all other
Children whose verbal communications are n{ayses in this study and children under the age of
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3 were the mostly affected group. Results of owssessed on the basis of the percentage of body
study are congruent with the results of the desurface burned and the depth of the burn
Hertog etal's (2000) study. Although no(Ignatavicious & Workman, 2006). When
differences were found with respect to gender (@etermining the seriousness of injury, the
> 0.05), more than half of the patients (58.6%mportant factors are the location of the wound,
treated in burn unit were boys in our study. Thithe age of the child, general health level, the
result is also associated with risk takingausative agent, respiratory involvement
behaviors of young boys (Hockenberry &(lgnatavicious & Workman, 2006; Hockenberry
Wilson, 2007). Scald injuries were mostly seen i& Wilson, 2007). Superficial (first degree) burns
boys (n=76) which is compatible with previousare usually minor significance. In our study the
studies (Kut et al., 2006; Carlsson, 2006percentage of the second degree burns (68.5%)
Torabian & Saba, 2009; Magsoudi & Samniawas higher than other burn degrees. This result is
2005, Petridouve et al., 1998, Verma et al., also similar to Petridou et al.’s (1997) study. The
2007; Odabg et al., 2009; Berber et al., 2009;reason of this may be that patients who have the
Elisdottir, R., 1999). Only one study reportedirst degree burns might have been treated in
that scald injuries are mostly seen in girlprimary health care settings. Odab@009) also
compared to boys (Torabian & Saba 2009).Coldkported that patients with first degree burn
winter months reported as high risk periods fonjuries are not hospitalized and not treated in
occurrence of burn injuries. During winter timehospital settings. However, second degree burns
people exposed to various risks for burn injury gpartial thickness) involve the epidermis, and
home environment (Smith, 1969; Bolukbat al. varying degrees of dermis. There is often a latent
2009). According to different studies noperiod followed by erythema. Tissue damage is
statistical differences were found betweeminimal, the protective functions of the skin
seasons in terms of burn injuries (Torabian &main intact and systemic effects are rare
Saba’s 2009; Kut at al.2006). Prevalence of buitiockenberry & Wilson, 2007). TBSA %
injures increase during summer (Al et al. 2005 ffected due to burn injury is an important factor
which is similar to our study. The possible reasoim determination of the seriousness of the burn
for increase in burn incidence in summer mighnjury. In children under 10 years of age, a TBSA
be the preparation of preserves (like tomatfiotal body surface area) less than 10 % is named
paste, jam etc.) at home for winter besides lack a6 a minor burn and may require 1-2 days of
supervision. In Turkey since outside heaters thabspitalization but usually treated at outpatient
are used for food preparation are very close tmasis. Burns which have 10-20 % of TBSA are
ground, children may easily pull the boiling panglassified as moderate and burns more than 20%
and spill hot liquids which may result in seriousf TBSA are named as major burns. Major burns
burn injuries. Meanwhile, hot tea is one of theequire an admission to a burn center (Wong,
most prevalent drinks in Turkey. Traditional tedl995; Black & Jacobs, 1997).According to 2009
brewers have two pots, one on the top of thdBR (American Burn Association, National
other, which can be easily toppled by childreBurn Repository,) annual report, increase in burn
and this is known as a quite common reason feize also causes fatality or risk of death. In some
burn injuries among young children. In villagedifferent studies it has been reported that TBSA
where there are no natural gas supply, stoves aid is important in mortality (Maghsoudi &
small LPG (liquid petroleum gas) canisters ar&amina,2005), Al et al., 2005; Torabian & Saba,
used for cooking and these devices and the ha®09).Mortality mostly was seen in patient who
containers placed on them may be prevalehtatd TBSA's around 40% in two different studies
causes of burn injuries. For this reason, it i6Al,2005; Verma at al,2007). In our study
important to have places for cooking where higmortality rate was 6.3 %. Some other studies
enough to prevent children from reaching easilyeported mortality as 3.5% (Torabian& Saba,
The physiologic responses, therapy, prognosi)09), 6.4%(Maghsoudi &Samina (2005) and
and disposition of the injured child are directly10.4% (Verma et al., 2007). In this study it is
related to the amount of tissue destroyedeen that mean of TBSA has great influence on
therefore, the severity of the burn injury ismortality. Ten out of eleven patients who died
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due to burn injury had TBSA more than 20%. IBerber G, Arslan MM, OzdeT. Chilhood deaths
one study, the ratio of TBSA under 20 % was resulted from burn injuries in Diyarbakir. Eur J
calculated 76.5% (Torabian & Saba (2009). In Gen Med 2009;6(1):25-27.

our study, burned children who had TBSA under@rsson A, Uden G, Hakansson A, Karlsson ED.
20 % were 67.3 %. Mean of TBSA % was Burn injuries in small children, a population based

L . study in Sweeden. Journal of Clinical Nursing
18.9+13.7 (median=15). This result shows that 2006:15:129-134.

patient who treated in burn care center hagjeiman LS. Social and economic factors associated
serious burn injuries. Children younger than 2 yiith the risk of burn injury. Burns 2007;33(8):982-
years of age have significantly higher mortality 985,

rates than older children with burns of a similaElisdottir R, Ludyigsson P, Einarsson O,
magnitude (Hockenberry & Wilson, 2007). In our Thorgrimsson S, Hararaldson A. Pediatric burns in
study, two children under the age of 2 died due to Iceland. Hospital admission 1982-1995, a
burn injury. The other children (n=9) who died populations based study. Burns 1999;25:149-151.
because of burn injury were over the age of tw&°ldman S, Daniel LA. Childhood burns Israel: A 7
There is a growing recognition that trauma Year epidemiological review. Burns 2006;32:467-

" 472.
affects no'_[ only t_he victim b_Ut also Fhose Close?4&1beral M, Ucar N, Bilgin N. Epidemiological survey
to the child. It is the family, particularly the

b Ml . of burns treated in Ankara,Turkey and desirable
parents, who are the most significant person in purn prevention strategies. Burns1995;21: 601-
the child’s life. Psychological stress related to 606.

physical trauma experienced by care givers anign Hertog PC, Blankendaal F, Ten Hag SM. Burn
children after burn injuries should be taken in to injuries in Netherlands.Accident Analysis and
account and needs further assistance from health Prevention 2000:32;355-364

care providers. Hockenberry MJ, Wilson D. Nursing Care of Infants
and Children. Mosby Inc. 2007;pp:1202-1203.

Conclusion Ignatavicious DD, Workman ML. Medical Surgical
Nursing, Elsevier Saunders

Burn prevention is the responsibility of all Company,Philedelphia, USA. 2007;pp:1626-1627.
members of the community. Nurses have aimanc DC, Baysal SU, Ggun L, Tavilglu K, Untvar
obligation to participate in educational efforts E.Cocukluk c¢& yaralanmalarinda hazirlayici
directed at parents, children, and others regarding nedenler. Turk Pediatri fivi 2008;43.84-88.

the prevention of burn injuries and fire relatedfUt A, Baaran O, Noyan T, Arda S, Akgin S,
deaths. Since the best cure is prevention, Haberal M. Epidemiologic analysis of patintes
increasing knowledge of parents on this issue can it bums presenting to the burn units of a

| . tant le | fi b University Hospital network in Turkey. March-
ﬁ};}iiegn important role in preventing burn - an5006:27(2):161-169.

Magsoudi, H., Samnia, N. Etiology of outcome of

pediatric burns in Tebriz, Iran. Burns. 2005; 31:
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