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Abstract: Background: Burns are considered one of the biggest wounds and the most devastating injuries humans 
can receive as they have prolonged consequences which are not only physical, but psychological in addition to the 
cost of treatment. The aim of the study was to explore the relationships between socio-demographic factors (SDF) 
and the incidence and mechanisms of burn injuries in children. The objectives were to identify the multiple and 
various factors responsible for the occurrence of significant burns in children; to explore and investigate the rela-
tionship between these factors; to critically analyse SDF on the incidence and mechanisms of burns and to develop 
a contextual model with a view to informing future health care policy and health promotion programmes. Methods: 
This observational, cross-sectional, descriptive study was performed in a UK Paediatric Burn Centre in the West 
Midlands. The research process followed the requirements for obtaining a PhD degree. The quantitative arm of 
this study consisted of a postal questionnaire sent to 228 parents and guardians who had visited the Burns Centre 
with a child during a one-year period (1st May 2011 to 30th April 2012). For the purpose of coding and analysis, a 
Statistical Package for the Social Science (SPSS) version-19-was used. Results: 160 completed questionnaires 
were returned and analysed. Several key SDF were identified that linked to an increase in the incidence of burns 
in children. Burn injuries was significantly higher in children ≤ 5 years old (P<0.001) and male children (58.1%). 
Burns were more frequent in minority ethnic groups (p<0.001); younger aged parents ≤ 25 years old (p=0.048); and 
children living with single parents (p=0.001). A majority of burns cases resulted from spills (74.4%) and during meal-
times (p<0.001). The distributions of the Index Multiple Deprivation (IMD) was not the same across ethnic groups 
(p<0.002), and burns in children was significant (p<0.0005) in families living in social accommodation. Conclusion: 
The findings potentially may have clinical utility in informing future health care policy and health promotion/educa-
tion programmes. Consideration must be given to the timings of such programmes, which relate to treat significant 
burns in non-specialised hospitals. 
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Introduction

Burns are considered one of the biggest wo- 
unds and the most devastating injuries humans 
can receive as they have prolonged conse-
quences which are not only physical, but psy-
chological in addition to the cost of treatment 
[1]. The effects and outcomes of burn injuries 
are predominantly severe when children are 
exposed to this type of insult. This severity can 
lead to disability, long-term grief, suffering, 
deformity, and pain, as well as deteriorating 
intellectual development [2].

Children are more vulnerable to thermal burns 
than any other age group [3]. This may be due  

to not recognising the risks and dangers as- 
sociated with flames, hot fluids, and hot surfac-
es. In addition, they have a limited ability to 
react promptly and properly to these dangerous 
situations with slower withdrawal reflexes and 
thinner skin than adults [4, 5]. Consequently, 
this may result in deeper burns, which require 
long-term treatment. 

Not all children are under the same risk of burns 
as some children are more susceptible [6-8]. 
These huge variations occur in the degree and 
the seriousness of burn incidences [9]. The 
variations of the occurrence of burns in children 
may relate to social and demographic factors. 
Some of these, such as age, gender and ethnic-
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viduals, but also to their families and societies 
[12]. Even when burn injuries are not serious, 
they are considered one of the leading causes 
of ill health worldwide [13], in which 50% of 
these cases were among children aged 0-15 
years [14]. 

This quantitative section of a PhD study has 
been carried out in a specialised UK Children’s 
Hospital with a designated Burns Centre in the 
West Midlands. The West midlands region has 
a population of over 5 million populations. The 
diversities of ethnic minorities existing in this 
community make it appropriate to look at the 
relationships between burns and factors that 
may cause burns. The aim of this research is 
thus to explore the relationship between socio-
demographic factors and mechanisms of burn 
injuries in children in this region subsequently 
to develop a contextual model with a view to 
informing future health care policy and health 
promotion programmes. 

Methods

A survey questionnaire was designed to collect 
quantitative data about SDF and the incidence 
of burns. The questionnaire targeted parents 
and guardians of children that have been treat-
ed for burns in the Burns Centre. Questions 
were organized into three main independent 
components: demographics, accidental, and 
environmental/residence that may contribute 
to the occurrence of burn injuries among chil-
drenin line with the contextual framework for 
the study (Figure 1). Face validity was conduct-
ed on the questionnaire, which is considered a 
more general measure as it requires an indi-
vidual opinion and hence based commonly on 
accepted judgement or on an agreement of 
expert views [15]. 

The diversities of ethnic minorities existing in 
the region make it appropriate to look at the 
relationships between burns and additional 
factors that may cause burns. Once the Uni- 
versity’s Ethics committee had granted ethical 
approval, data collection commenced over a 
one-year period from May 2011 to April 2012 
with the target group being parents/guardians 
of children who were admitted to the Burns 
Centre for treatment during this timeframe. The 
administration team from the Burns Centre 
contacted parents/guardians via phone to ar- 
range consent for agreeing to undertake com-
pletion of the questionnaire. Once consent was 

Figure 1. Contextual 
framework between 
the independent fac-
tors and childhood 
burn injuries.

Table 1. Positive values of skewness and kur-
tosis related to the non-normal distribution

Actual Age
N Valid 160
Median 2.0000
Skewness 1.504
Kurtosis 1.316
Minimum 0.17
Maximum 15.00
Percentiles 25 1.0808

50 2.0000
75 4.9150

ity, are related to children while others are re- 
lated to their carers such as education, occu- 
pation, and marital status in addition to other 
factors related to geographical area [9]. The 
home environment represents an important 
source of fatal and early childhood exposures 
to biological, chemical, and physical agents 
[10]. A number of hazards in the home increase 
the risk of burn injury among children. Examples 
of such hazards include hot drinks, hot tap 
water, ovens, stoves, kettles, irons, heaters, 
open fires, matches, lighters, chemicals and 
electrical outlets or appliances [11].

Burn injuries therefore have severe economic 
and social consequences not only to the indi-
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Figure 2. The distribution of the total number of burns across all the ethnic 
groups.

Figure 3. Distributions of burns cases according to causes and children’s 
age.

provided, study envelopes were sent via post. 
The envelopes contained an invitation letter, 
participant’s information sheet, information on 
anonymity and confidentiality, consent form, 
and the 2-page questionnaire. Anonymity and 
confidentiality of the data collected was pre-
served throughout the study by using the re- 
searcher’s personal computer to store them. 

For the purpose of coding and 
analysis, a Statistical Package 
for the Social Science (SPSS) 
version-19-was used. 

Results 

A total of 228 questionnaires 
were posted to participants’ 
addresses which covered all 
admissions during the calen-
dar year. Of these, 160 com-
pleted questionnaires were re- 
turned with a response rate of 
70.2%. The majority of burn 
cases (n=120) were children ≤ 
5 years of age. Male children 
were 51.2%, the median being 
2.0 years of age. The lower 
quartile included 1-year age 
group and upper quartile 4.9-
year age group (Table 1).

The age of children were gr- 
ouped into three different cat-
egories ≤ 5 years; > 5-10 ye- 
ars; and > 10-15 years of age. 
This grouping was similar to 
the National Census Distribu- 
tion to enable comparison of 
the sample results with the 
West Midlands (WM) popula-
tion [16]. The home environ-
ment may be a factor as 50% 
of admitted cases involved 
children aged 2 years with bu- 
rns caused at home. The null 
hypothesis (Ho) for the study is 
rejected when the p-value is ≤ 
0.05. A Chi-Square Goodness-
of-Fit test (X2) showed that the 
observed burns cases were 
more than expected for both 
genders (p<0.001), while there 
was no significant difference 
(p=0.483) between the two 

genders and incidence of burns. The distribu-
tion of total number of burns across all the eth-
nic groups as reported by participants was sig-
nificantly different (p<0.001) from the census 
distribution of ethnic groups (Figure 2). The dif-
ference was more obvious when compared to 
the distribution of the population in the WM. 
The incidence of burns was greater than 
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Figure 4. Mean Index of Multiple Deprivations scores by ethnic origin for all 
burn injury cases.

expected for Asian/Asian British, African/Afro-
Caribbean British, and other groups.

The assessment used to measure skin burns  
in this study was the Body Surface Area (BSA). 
The classification used was BSA ≤ 1%, BSA ≤ 
5%, and > 5% BSA full thickness burn (Signifi- 
cant Burns). The majority of burn cases 60% 
(n=96), were between 1% and 5% Body Surface 
Area (BSA). However, the BSA affected was not 
statistically significant between males and fe- 
males (p=0.6). The medium parental age was 
30 years. 31.9% (n=47) parents were aged ≤ 
25 years old, 52.6% (n=80) between 26-39  
and 16.4% (n=25) over 40 years of age. A non-
parametric, Mann-Whitney test was applied to 
test the Ho that the distribution of BSA was the 
same across categories of parents’ age group. 
The test rejected Ho (p=0.048) and showed 
that significant burns (> 5% of BSA) were found 
more in children who had younger aged parents 
(≤ 25 years old) than older parents (26-39 and 
≥ 40 years old). The results of X2 test showed 
that the incidence of childhood burns in single 
parents from the non-White British group was 
significantly higher (p=0.001) than the White 
British group. The test also showed that signifi-
cant burns in children living with single parents 
was significantly higher (p=0.001) than other 
children who lived with both parents.

Parents with a high level of education (A-level 
and degree) and in employment had no statisti-
cal difference (p=0.32) in Significant Burns 

among their children than par-
ents with a lower level of edu-
cation (GCSE and lower) and in 
employment. There was also 
no significant difference (p= 
0.689) when looking at the inci-
dence of Significant Burns (> 
5% of BSA) in children living 
with non-employed parents 
than children living with em- 
ployed parents.

Around 74.4% of burns cases 
resulted from spills (scalds) 
(n=119). Burns were significan- 
tly higher (P<0.001) in younger 
children (≤ 5 years old) of all 
causes of burns compared to 
other age group children (> 
5-10 and > 10-15 years old) 
(Figure 3).

A Kruskal Wallis test was applied to test the dis-
tributions of the IMD were the same across eth-
nic groups. The test rejected the null hypothe-
sis (p<0.002) as the distribution was not the 
same (Figure 4). The median IMD score of the 
Asian group (52.5 IMD) was notably higher than 
other ethnic groups which is more than the 
national medium 32.48 (people who are living 
in areas lower than median are attributed as 
living in a more affluent neighbourhood). It was 
notable that of the 160 families, 81 families 
were living in rental accommodations and 66 of 
the 81 families were living in social accommo-
dations. The significant burns between these 
families living in social housing was significant-
ly higher (p<0.0005) compared to those fami-
lies in the sample who owned their houses or 
privately rented (Table 2).

The binary model of Logistic Regression test 
was applied to find the variable, which signifi-
cantly related to the prediction of significant 
burns. The tests showed that some of the inde-
pendent variables such as non-White British, 
social housing and single-parent family were 
significantly related (p=0.03, p=0.0005 and 
p=0.001 respectively) to the significant burns 
(Figure 5).

Discussion

Estimates vary for the actual burn injuries 
admitted to the Burns Centre each year. A rigor-
ous approach therefore was to conduct the 
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Table 2. Cross tabulation between housing types and severity of burn between children
BSA

Total
≤ 1% > 1%-≤ 5% > 5%-≤ 20%

Your House The owner Count 18 57 4 79
% within Your House 22.8% 72.2% 5.1% 100.0%

Social rent Count 4 31 31 66
% within Your House 6.1% 47.0% 47.0% 100.0%

Private rent Count 2 8 5 15
% within Your House 13.3% 53.3% 33.3% 100.0%

Total Count 24 96 40 160
% within Your House 15.0% 60.0% 25.0% 100.0%

Figure 5. Interacting of the ethnicity and social housing with significant 
burns.

study over a whole calendar year. This ensured 
a greater insight as to the types of burn cases 
and causes of burns admitted to the centre. 
Achieving such a high response rate 70.2% 
enhanced the confidence in the research re- 
sults [17]. 

Factors related to gender differences were also 
evident which may explain why injuries are 
more common in boys than girls. These factors 
are behavioural differences such as risk taking 
and exposure to hazards, which are increased 
in young males, as they like to explore new envi-
ronments [18]. It is also suggested that cogni-
tive development may occur at different rates 
in males and females and intensive parental 
supervision is less in males as they take plea-

sure in their independence 
[18].

The result has showed that 
50% children aged 2 years with 
burns caused at home. This 
age group spent more time at 
home and thus was more vul-
nerable to scalds and other 
domestic traumas. This finding 
was similar to research con-
ducted by others [19, 20] as 
injuries related to thermal and 
falls were more common am- 
ong infants and children less 
than 5 years of age within their 
homes. 

Thermal injuries such as burns 
and scalds were most likely to 
occur at home among pre-
school children from both gen-
ders [18]. It has been ascer-
tained that the exposure of 

children to specific situations such as burns, 
falls, or road traffic accidents were all recog-
nized as factors related to age and having the 
influence on injury risk rather than gender [21].

The incidence of burns was greater than ex- 
pected for Asian/Asian British, African/Afro-
Caribbean British, and other groups. The major-
ity of these differences may be related to poor 
housing, economic conditions, and unsatis- 
factory heating and electrical structures [22]. 
Other researchers [23, 24] related the differ-
ences to immigration as they found it increased 
the risk of burn injuries among non-English 
speakers in the United States and among gy- 
psy children in Greece. Previous studies also 
found this relationship and relate burns to the 
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lack of parenting skills as some of these par-
ents had not learned the necessary skills to be 
a good parent [25, 26]. Teenager parents, for 
instance, might have insensible vision about 
how much attention and care new-borns and 
younger children need [27].

In relations to the incidents of childhood burns 
in single-parent families, researchers [28, 29]
from America supported this result that  in the 
US children’s death resulting from injuries is 3 
times more likely when they are living with sin-
gle mothers and they are at risk of abuse and 
neglect.

However, the results in this study differ from 
results of other studies as low parental educa-
tion was found in different studies to be linked 
with increased incidence of childhood burns 
[30-32]. For instance, there was an increase in 
Significant Burns in children and worse out-
comes following treatment of illiterate women 
in Egypt [33]. Additionally, it has also been 
reported that high levels of education among 
parents is more likely associated with a 
decrease in burn-related incidents [34]. The 
difference in these findings may be related to 
the small sample size used in this study or to 
incorrect information reported by parents in the 
questionnaires.

The majority of studies support the results 
about the spills and cited spills (scalds) as one 
of the primary specific causes for childhood 
burns [25, 34-36]. A report from the US found 
that children younger than five sustained scald-
ing caused by skin contact with hot liquids 
more than any other age group [37]. Research 
from Peru [5] and from Turkey [25] show burn 
cases resulting from scalds were 75% and 73% 
respectively. 

The link between neighbourhoods and acciden-
tal injuries among children has been highlight-
ed in previous studies [23, 26, 38]. It was 
shown that critical injury ratios due to burns, 
falls or pedestrians were higher in urban areas, 
while cases of critical injuries resulting from car 
owners were more prevalent in rural areas. In 
addition, the occurrence of childhood injury was 
also found to be linked with perception of nei- 
ghborhoods as the risk of suffering injury that 
required medical or hospital treatment was 
increased when children (older children) recog-
nised that the area they lived in was insecure 

[39, 40]. The Jonckheere-Terpstra’s test was 
conducted to test the linear trend in IMD sco- 
res on the distribution of IMD score as to 
whether it was the same across categories of 
BSA. The test rejected the null hypothesis 
(p=0.02) and found a significant ascending 
order of the significant burns with the IMD. This 
may be due to deprived families being rarely 
employed or were getting access to informa- 
tion, which helped them to promote the safety 
and protection of their children as poverty may 
manipulate parents’ behaviors, which have 
knock-on effects on their children [18].

Children living in social accommodations and 
those in older houses attended primary care 
more often than those living in newer housing 
or houses owned by their families [18, 41]. 
Others related the occurrences and severity of 
injuries among children to the type of housing. 
An association has been shown between pov-
erty and housing status [42]. However, the 
result of the present study that linked type of 
housing whether detached, semi-detached, ter-
race, flat or bungalow did not relate significan- 
tly with significant burns. This may be due to 
the cases being distributed between all hous-
ing types with no dominant type, although the- 
re was a slightly higher number in terraced 
houses. 

Significant burns as shown by logistic regres-
sion test among children in the West Midlands 
has been found to have increased 10 fold in 
children living with families in social housing 
and 5 fold more when children are from the 
non-White British ethnic group.

Conclusion 

The results of this survey revealed that the 
majority of burn cases were found to be in 
younger children ≤ 5-year old. Non-White British 
children had an increased incidence of burns 
than children from the White British group. 
Children living with younger parents or single 
parents also sustained burns more often than 
children living with older parents. Spills were 
responsible for the majority of cases particu-
larly children living in poverty as reflected by 
the IMD scores with the greatest percentage of 
children from the Asian ethnic background fol-
lowed by children from the African group. The 
results also showed significant burns ≥ 5% BSA 
can be predicted in the West Midlands, with 
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children living in social accommodations and 
from non-White British backgrounds having 
greater probabilities of being significantly bu- 
rned. The possibility of this prediction is also 
increased among children living in a single par-
ent family. 

The main purpose of this study was to provide  
a greater understanding of these predisposing 
factors from different perspectives and to ex- 
plain effective interventions to prevent burns 
among children. These findings are used to 
inform the qualitative arm of the study to 
explore these factors in greater detail and so 
provide a deeper insight into such factors as 
parent’s experiences; family characteristics; 
social norms; practices; attitudes; behaviours 
and the circumstance as to why the injuries 
occurred more commonly among particular 
children in specific locations.

Address correspondence to: Khalid Alnababtah, 
Faculty of Health, Biomedical and Life Sciences, 
Cardiff, UK; School of Healthcare Sciences, Cardiff, 
UK. E-mail: alnababtahk@cardiff.ac.uk
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