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Summary

*

Epidemiological studies of burnsin children have mostly been hospital-based and
the cases that never reached hospital have been excluded.

The aim of this study was to describe characteristics of burn injuries in children (0—
6 years old), consulting primary care and hospital-based care in Mamad, Sweden.
Burn-injured children consulting the University Hospital or the 21 Health Centres,
during 1998 and 2002 were included.

The study had a retrospective design with data collected from medical records.
Chi-sguared test was used to analyse differences in nominal data and cross-
tabulation was used to analyse the proportions between the characteristics of the
injuries and sex, age and nationality.

There were 148 burns, 80% of which were scalds caused by hot liquid (71%) or hot
food (29%).

The magjority of injuries were to boys between one and two years old.

Children of foreign-born parents were more frequently affected and the extent of
the injuries often greater.

Almost all the accidents (96%) occurred in the home environment, while a family
member was next to the child.

The Health Centres more often received children affected on hand/arm and by
causes such as hot food than the University Hospital.

Our data demonstrate the importance of developing a programme for the prevention
of paediatric scalds with education of family members to be aware of the danger.
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I ntroduction

Sweden has the lowest accident mortality in children in the world (SOU 2002:99;
IRTAD, 2003). The mortdity rate for accidents in Sweden in 1999 was 22/100 000
children (WHO, 2003).

Children get hurt by accidents, mostly in their homes, in the age range 04 years
(March & Kendrick, 2000; den Hertog et al., 2000; Mukerji et a., 2000). The most
common injuries leading to consultation of hospitals or primary care units are
commotio, fractures, luxations, distortions and ruptures of muscles, al of them
connected with fall accidents. Other accidents course drowning, poisoning, suffocation
and burn injuries (March & Kendrick, 2000).

Burn injuries are often a serious tragedy for both parents and children caused by the
pain and the trauma of dressings, procedures, hospitalisation and emotional adjustments
in an immature child, the mortality risk, the long-term rehabilitation and the cosmetic
disfigurement (Andersson, 1996; Muerji et a., 2001).

In Copenhagen, Denmark, epidemiological analyses of burn injuries have been
carried out every tenth year. The mgjority of accidents occurred in the home, younger
children were at risk, and scalding was the most common type of injury often caused by
water from toppled electrical kettles (Sheller & Thuesen, 1998). Also, a one-year study
of burn victims in four counties south-east England revealed that children under the age
of five had the highest rate of admission to hospital. The admission from the district
health authorities to hospital burn units was 14/100 000 population per year (Wilkinson,
1998). The incidence of burns in the Netherlands was 210/100 000, in G-4-year-old
children, and 65% of them were scalds. Among the children aged less than four, 80% of
all scald injuries were caused by pushing down or dropping a hot liquid (den Hertog et

a., 2000). In a French study, the typical burn-injury patient was a boy with a mean age



of 4 years, who suffered a scald in the kitchen, and the burn injuries covered less than
10% of the body surface (Mercier & Blond, 1996). In Canada, 67% of burnsin children
under five were caused by food preparation and consumption, 14% were bathtub scalds
and 19% were due to flames. Of children under two years of age, 70% were affected
(Ray, 1995).

In Malmo, Sweden, a 6-year prospective study of scald-injured children (06 years
old), treated at the inpatient burn unit at the University Hospital (UMAYS), ran 1990—
1996. Scalding was the cause of 87% of the burn injured children (Freccero et a.,
2000).

Many studies have estimated the epidemiology of paediatric burns but they have
often yielded different results depending on the regions where the studies were
conducted (WHO, 2004; den Hertog et al., 2000; Sheller & Thuesen, 1998; Mercier &
Blond, 1996; Ray, 1995). Also, epidemiological studies of burns in children have
mostly been hospital-based and the cases that never reached the hospital were excluded.
It is important to prevent as many burns as possible and to achieve this it is necessary to
be aware of the characteristics of both minor and severe burn injuriesin children.

The aim of this study is to describe characteristics in burn injuries in children (0-6

years old), consulting primary care or hospital-based care in Mamo.

Material and M ethods

STUDY AREA AND POPULATION
This study was performed in Malmo, a city with 257 574 inhabitants (2000), in Sweden
during 1998 and 2002. There were 21 Health Centres and one University Hospital in

Mamd. Among other specidlities, the hospital also had a department for burn injuries



with plastic surgery. Parents of children with burn injuries could voluntarily choose to
consult either the emergency unit at the hospital or the Hedth Centre in their

neighbourhood (includes a doctor-on-duty centre).

DATA COLLECTING

The data was collected from medical records, in a retrospectively designed study. All
emergency incoming patients at the University Hospital were recorded, according to
age, sex and diagnosis. Approximately 10 000 incoming patients per year were
registered. All the burn injuries in children found in these registers in both 1998 and
2002 were compiled through medical records, by one of the authors (AC). The internal
dropout was due to the fact that not all of the questions could be answered through the
medical records.

Children admitted during the study period with any type of burn-related injury were
selected for review. Data on the burninjured children consulting the Heath Centres
were collected through the diagnosis registration.

Patients who consulted the University Hospital and the Health Centres in Malmo
are coded in accordance with the International Classification of Diseases, Sth revision
(ICD-9, 1990). All medica records of the children were registered for sex, age and

nationality of the parents.

DEFINITIONS

The nationality of the parents was defined as Swedish-born when at least one of the
parents was born in Sweden and as foreign-born when both parents were born in any
country outside Sweden (Landstingsférbundet, 2002). Body site, extent and depth of

Injuries but also causes and location of injuries were investigated. The extent of the



injuries was classified in two groups. <2% and >2% (den Hertog et al., 2000). The
depth of the injuries was categorised in three degrees: degree 1 was redness in the skin,
but intact, degree 2 was blisters and degree 3 was when parts of the skin need to be

taken away for recovering (Freccero et a., 2000).

STATISTICAL ANALYSIS

To analyse differences in nominal data, chi-squared test was used and a difference was
considered statistically significant if p?0.05. The cross tables was used to analyse the
proportions between sex, age, nationality and injuries. The statistical analyses were
performed using the SPSS program for Windows 11.0 (Norusis, 2002).

The study was approved by the Ethics Committee of Lund University (LU 37-99).

Results

During the study period 1998 and 2002, 148 children were treated for burn injuries.
Children aged 1-2 years suffered most frequently (p=0.0001). Boys were represented to
the largest extent with 64% and girls with 36% (p=0.001). Table 1 shows the
distribution of children according to their sex and age.

Children aged 0-2 years suffered from injuries on the hand, arm, foot or leg to a
significantly higher level (p=0.04). Children with foreign-born parents suffered more
often from burn injuries than children with Swedish-born parents (p=0.001). Children
with foreign-born parents also had a larger extent of injury more often than children
with Swedish parents (p=0.04) (Table 2).

Burns were primarily scalds 81% (n=95) (p=0.001). The nonscad burns were
caused by a hand on a stove, a foot in a hot candle-wax, a hand on a lamp or by sitting

down on a barbeque grill.



The scalds were mostly caused by hot liquid 71% (n=67) (p=0.001). Scalds by hot
food caused the injuries in 29% of cases (n=28). Accident scenarios in which the child
pulled hot food or hot liquid off the stove frequently involved the child trying to climb
up and/or reach a pan on the stove or the worktop. The extent of injury was largest to
the children injured by hot liquid (p=0.01). The scalds happened mostly in home
environment (95%), (p=0.001) when a family member was present. The depth of injury
was often greater in the accidents that occurred outside the home (p=0.01) (Table 2).

The distribution between the children consulting the Health Centres, 49% (n=73),
and the University Hospital, 51% (n=75), differed according to causes of accidents. The
University Hospital received more children with other causes of injuries than hot
liquid/hot food (p=0.04) and the site of injury was more often the face (p=0.001) or the
leg/foot (p=0.001) or with several sites involved (p=0.001). Those children also suffered
more often from injuries of a greater extent (p=0.001) and depth (p=0.05). The Health
Centres more often received children affected by hot food than the University Hospital
(p=0.03). Arms and hands were more involved in the injuries consulting the Health

Centres (p=0.03) (Table 3).

Discussion

In this study 72% (n=106) of the burn-injured children were under 3 years old. This age
group is also seen as the most common age group for burn injuries in other studies
(Sheller & Thuesen, 1998; den Hertog, 2000; Wilkinson, 1998). Children aged under 3
often stay near their parents while they are cooking and therefore they are more exposed
to burn risks. Almost all of the children (96%) in the present study had their parent close
by when the accident occurred. Many of those accidents could have been avoided as

they were caused by preventable events such as when the handle of a pan was reachable



from the cooker front or overheated liquids were handled when the children were
nearby.

According to earlier study and as shown in the present study, there seemsto be a
peak in the affected child between 1 and 2 years old, and at that age close observation of
the child isamain rule. Education about preventive precautions can be added to
observations, starting at around 2 years old. When children ask questions it offers
opportunities for teaching about risksin daily life. From about 3 years children
understand the concept of danger (Mercier & Blond, 1996).

Asin other studies (den Hertog, 2000; Mercier & Blond, 1996) boys were more
frequently affected by burn injuries than girls.

The frequency of burn injuries, in particular scalds with a larger extent, was higher
among children whose both parents were born abroad than for children of parents of
Swedish origin. These findings are supported by studies in the Netherlands (den Hertog,
2000). It is not yet known whether this is due to possible differences in cultura
background or economic position. Interesting future research can be directed to the
more general question of how a lower social economic position, problems in reading
and understanding instructions in another language, a limited living Situation,
unemployment and distinctive cultural traditions influence the risk of accidents among
children.

Previous studies have shown that burn injuries in children are most frequently
scalds caused by hot liquid, especialy hot coffee or tea (den Hertog et a., 2000; Sheller
& Thuesen, 1998). The present study showed the same causes, athough frequently
caused by hot food (29%). Burns caused by hot food were more frequent among the
children consulting the Health Centres; these burn injuries are seldom described in the

literature and may be the reason for the higher extent of hot food causes in the present



study. Other studies have shown that hot baths were the most frequently observed
causes of scalds (Fukunishi et al., 2000; Mercier & Blond, 1996; Ray, 1995). None of
the 148 children in the present study had a scald caused by hot bath water. A major
reason may be the regulation of water temperature in taps, to 55 degrees centigrade,
according to Swedish law. The limit of 55 degrees is set due to the risk of infection from
legionnaires disease.

Most of the injuries were defined as degree 1+2 (redness and blisters) and none of
the injuries had a fatal outcome. Many other studies show that the fatal incidence of
injuries is often caused by flames or hot tap water (den Hertog, 2000; Fukinishi et al.,
2000). Those causes have not been seen in the present study.

During the study period of 1998 and 2002, 148 children were treated for burn
injuries. In Mama, the total numbers of reported accidents in children (06 years old) in
1998 and 2002 were 1300 and 1478 respectively (n=2778). About 30% of the patients
consulted the Health Centres and 70% consulted the University Hospital. Eighty-five
percent (n=1653) of the children consulting the University Hospital for accidents in the
home environment, had parents of foreign origin. Scald injuries were not separated from
other accidents in the injury registrations nor in the registrations for Mamo or for
Sweden as awhole (Dept. of Social Medicine, 2004).

It is along-term process to prevent child accidents. This long-term process
cooperates to motivate the parents to take precautions to prevent accidents (McClure &
Douglas, 1996; Arborelius, 1993). The responsibilities of the landlords, concerning the
environmenta risksin flats, are well regulated in Sweden but not always so well known
by the citizens. Campaigns aimed to educate the public about environmental risksin
children can be advertised on the airwave media, on billboard posters, at nursery

schools and in the Child Health Services.



Some of the results in the present study are reduced in internal validity due to the
internal dropout values between 8% and 29% (Rothman & Greenland, 1998). A
negative effect of conducting a record study is the limitations in answering al
guestions, due to the documentation.

A strength of this study is that it aimed to find dl children with burn injuries
consulting medical care in Malmé and carefully went through the 20 000 diagnoses at
the emergency unit at the University Hospital and all diagnoses in the registration at the
Health Centres during 1998 and 2002. The children not reached in the present study

were those with burn injuries not consulting medical care.

Conclusions

From the investigation of burn injuries in children aged less than 7 years consulting the

University Hospital and the Health Centres in Mamé6 during 098 and 2002, the

following results were obtained:

*  Burninjuries were primarily scalds

*  The scalds were caused by hot liquid in 71% and by hot food in 29% of cases

*  Children aged 1-2 years suffered most frequently and the sites of injuries were
more often on the hand, arm, foot or leg

*  More boys than girls suffered from burn injuries

*  Most of the burn accidents occurred in the home environment when the parent was
close by

*  Children of foreign-born parents had burn injuries more frequently than children of
Swedish-born parents and they also more often had injuries on the hands, arms, leg

or feet and injuries of larger extent

10



*  The Health Centres more often received children affected on the hand/arm and the

causes were more often hot food

1
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Table 1 Distribution of children according to age and sex (number, percentage and p val ues).

Boys Girls Total
Age N % p value N % p value N % p value
?1 18 NS 11 NS 29 2 NS
1-2 50 NS 27 NS 77 52 0.0001
34 19 NS 10 NS 29 2 NS
5-6 8 NS 5 NS 13 8 NS
Total 9% 64 0.001 53 36 148 100 NS

NS= non significant
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Table 2 Differences regarding burn injuriesin small children (N=148).

Dimensions of injuries

Extent of injury*

Site of injury?

Depth of injury3

Variable % % p value % p value % p value

Age

36y 28 42 80 1

02y 72 58 NS 83 0.04 6 NS
Sex

Girls 36 53 78 9

Boys 64 54 NS 0 NS 6 NS
Parents’ origin

Swedish-born 14 a4 76 7

Foreign-born 57 63 0.04 92 0.04 7 NS
Causeof injury

Hot food 29 36 100 7

Hot liquid 71 67 0.01 93 NS 6 NS
L ocation

Home 95 52 9% 6

Outside 5 80 NS 100 NS 33 0.01
1=29%

2Hand, arm, foot and leg

3 Degree 3
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Table 3 Distribution of children according to place of consultation and occurrence of injuries, in percent

(N=136).
Occurrence of injuries Consultation
Health Centre/ D.on dc.t University Hospital p value
% %
Cause of accident
Hot liquid 36 64 NS
Hot food 59 41 0.03
Other 29 71 0.04
Siteof injury
Face 17 83 0.001
Trunk 42 58 NS
Arm/hand 61 39 0.03
Leg/foot 21 79 0.001
>3 of above 0 100 0.001
Extent of injury
A) < 2% 75 25 NS
B) =2% 41 59 0.001
Depth of injury
Degree 1+2 55 45 NS
Degree 3 22 78 0.05
Total 51 49

1) D. on dc.=Doctor-on-duty centre.
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