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ABSTRACT
Objectives: Children have rights to safe environment and protection against intentional or unintentional injury, as such these 

injuries cause significant morbidity and mortality worldwide. The objective of this study is to explore the characteristic of com-
mon accidental injury in Kelantan and determine the associated factors for home based in comparison to non-home based injury.

Methods: A prospective study involving children aged 0 to 12 years old visiting Department of Emergency Medicine, Hospital 
Universiti Sains Malaysia from December 2013 until April 2014 was carried out. Family environmental data, patients' charac-
teristics and type of injury were collected using standard case recording forms. 

Results: A total of 380 children were recruited with mean age 6.2 (6.4) years old, of which 55% and 44.3% were home based 
and non-home based respectively. Common home based injuries were falls (60%), bites and stings (13%), while non-home based 
injuries were road traffic accidents (50%) and falls (36%). Parents' job as managerial and professional were associated with 
high rate of home based unintentional injury. Age group less than one year, types of injury and parent as a carer were strongly 
linked with this injury. Overall, the unintentional injury resulted in 1%, 13.4% and 25% in permanent disability, parental work 
and school absenteeism respectively.

Conclusions: Our finding provides important local baseline data and identifies potential factors for unintentional injury in 
children. We suggest health educations to parents and carers on to prevent future injury. Provision of a safer environment for 
children and protection against these factors are essential in designing appropriate preventive measures.
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INTRODUCTION

Injury and violence kill around 950,000 children annually with 
more than 90% are due to unintentional injury which are otherwise pre-
ventable. It is estimated that approximately 2270 children died daily 
worldwide due to unintentional injury1). Injury in children are divided 
into intentional harm or non-accidental injury, and unintentional injury 
which are referred to as accidental injury2). There are more than 10 dif-
ferent categories of the accidental injury using ICD-10 system - vehicle 
and traffic accidents, falls, and struck by objects, equipment, pressure, 
noise or force, bitten by animal, drowning, suffocation, exposure to 
electrical current to name a few.

In the USA, accidental injury is considered as number one cause of 
death. Twelve million children are injured annually with falls being the 
commonest cause, followed by cut injury3,4). In Scotland, road traffic 
accident (RTA) has been recognised as the leading cause of death in 
1-14 years5). Increased risk of injury are also seen in male gender and 
primary school age group6). There are various other factors such as 
behavioural, socioeconomic, sociodemographic, environment and psy-
chological distress which may be associated with accidental injury7). 

More than 44% of children did not seek any medical assistance. 
Majority of the fatal accidental injury occur at home. Sara et al reported 
accidental injury in the home environment as a relevant public health 
problem with significant morbidity8). The data for accidental injury in 
Malaysia is still scarce, thus, the need to ascertain descriptive data for 
future prevention strategy. 

DEFINITION

An accidental injury is defined as "an unexpected, unintentional and 
violent event, affecting a child, with or without detectable lesions and 
subsequently leading to medical attention". Home based (HB) injury is 
an injury which has occurred inside the home of the patient as well as 
the areas that are adjoining the home including the garden, yard and 
drive ways. In contrast, non-HB based injury are injury occurring in 
areas apart from the above-mentioned areas.

The objectives of the study were to describe the HB and non-HB 
accidental injury in Hospital University Sains Malaysia and to deter-
mine the proportion and associated factors between HB and non-HB 
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accidental injury. 

METHODS

The study was conducted as a prospective cross-sectional study at 
the Emergency Department (ED) of the Hospital University Sains 
Malaysia (HUSM). The department serves as the tertiary referral unit 
covering a large area of Kota Bharu, the capital of Kelantan state, as 
well as some of the surrounding towns and neighbouring states. All the 
children who attended to ED, aged 0-12 fulfilling the definition for acci-
dental injury, were included. We used convenience sampling method 
due to difficulty in randomising children coming through the depart-
ment. The data was collected between December 2013 and April 2014. 
Inclusion criteria were children with accidental injury from the age 0- 
12 years with agreed accidental injury diagnosis according to the ICD 
10 classification. Excluded children were those children with debatable 
nature of injury, co-existence of medical comorbidity and children over 
the age limit.

Parental consent was obtained prior to the recruitment of the 
patients. Standardized case recording form was used to document child's 
and parent's factors, type of injury and disability following the events. 
Those requiring admission would be followed up in the ward to assess 
the injury update and its intervention. The data was analysed using the 

Table 1. Child characteristics in home based and non-home 
based accidental injuries 

Variables Non-home  Home  Total 
 based based
 n (%) n (%) 

Age (n = 380)
0-1 year 8 (13.8) 50 (86.2) 58
2-4 years 22 (24.4) 68 (75.6) 90
5-6 years 28 (54.9) 23 (45.1) 51
7-12 years 110 (61.1) 70 (38.9) 181

Gender ( n = 380 )
Male  113 (29.8) 134 (35.4) 248
Female 55 (14.5) 77 (20.3) 132

No. of children (n = 376)
1-3 28 (26.9) 76 (73.1) 104
4-6 91 (47.1) 102 (52.8) 193
7-16 47 (59.5) 32 (40.5) 79

Order in family ( n = 376)
1-3 105 (39.8) 159 (60.2) 264
4-5 40 (55.6) 32 (44.4) 72
6-15 21 (52.5) 19 (47.5) 40

Table 2. Parent characteristics in home based and non-home 
based accidental injury in children

Variables Non-home  Home  Total
 based based
 n (%) n (%) 

Fathers' occupation (n = 361)
Higher managerial  34 (37.8) 56(62.2) 90
Professional 30(40.0) 45(60.0) 89
Skilled Manual 31(49.2) 32(50.8) 75
Semi or unskilled manual 11(50.0) 11(50.0) 22
Supervisory 43(48.3) 46(51.7) 63
Others  10 (45.5) 12(54.5) 22

Mothers' occupation (n = 371)
Non-working (Housewife) 89(43.2) 117(56.8) 206
Professional  35(42.2) 48(57.8) 83
Supervisory 5(50.0) 5(50.0) 10
Others  33(45.8) 39(54.2) 72

Fathers Education (n = 357)
Primary school leaver 23 (65.7) 12 (34.3) 35
Secondary school leaver 91 (43.5) 118 (56.5) 209
Diploma 19 (43.2) 25 (56.8) 44
Degree 10 (32.3) 21 (67.7) 31
Master 17 (44.7) 21 (55.3) 38

Mothers education (n = 369)
Primary school leaver 26 (72.2) 10 (27.8) 36
Secondary school leaver 88 (41.3) 125 (58.7) 213
Diploma 26 (45.6) 31 (54.4) 57
Degree 6 (26.1) 17 (73.9) 23
Master 17 (42.5) 23 (57.5) 40

Parental marital status (n = 378)
Married 153 (43.6) 198 (56.4) 351
Single Mother  12 (50.0) 12 (50.0) 24
Single Father 3 (100.0) 0 (0.0) 3

Family's income (n = 371)
Very low income (< $1000/month) 55 (48.2) 59 (51.8) 114
Low income ($1000-$3000/month) 72 (41.9) 100 (58.1) 172
Intermediate income  26 (42.6) 35 (57.4) 61
($3000-$5000/month)
High income (> $5000/month) 11 (45.8) 13 (54.2) 24

Table 3. Type of injury in home based and non-home based 
accidental injury in children

Variables Non-home  Home based Total 
 based
 n (%) n (%) 

Type of injury (n = 379)   
Burns  2 (13.3) 13 (86.7) 15
Bites and stings 7 (19.5) 29 (80.6) 36
MVA 83 (87.4) 12 (12.6) 95
Falls  60 (32.1) 127 (67.9) 187
Other 16 (34.8) 30 (65.2) 46

MVA: Motor vehicle accident

Table 4. Morbidity characteristics in home based and non-home 
based accidental injury in children

 Non---home  Home based Total
 based 
 n %  n % n

Morbidity grading (n = 379)

Temporary disability 82 (36.0) 146 (64.0) 228
Child school absenteeism 67 (69.8) 29 (30.2) 96
Parent work absenteeism 16 (31.4) 35 (68.5) 51
Permanent disability 3 (75.0) 1 (25.0) 4

Duration of hospital stay (n = 145)

1-7 66 (50.8) 64 (49.2) 130
8-30 6 (40.0) 9 (60.0) 15

Intervention required for injury (n = 379)

Not admitted 97 (41.1) 139 (58.9) 236
Ward 42 (47.7) 46 (52.3) 88
ICU/HDU/burn unit 2 (20.0) 8 (80.0) 10
Surgery  27 (60.0) 18 (40.0) 45

ICU : Intensive Care Unit

HDU : High Dependency Unit
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SPSS version 20.0. Descriptive analysis was used to find out the propor-
tions of the different types of accidental injury in the children and the 
differences between the HB and non-HB accidental injury. Simple logis-
tic regression was used to identify associated factors for HB accidental 
injury in comparison to non-HB accidental injury in children. Multiple 
logistic regression was applied to evaluate all the significant variables 
and identify the cofounders. The significant p-value was set at less than 
0.05. The final regression model was checked for multicollinearity and 

interaction.
The study has been approved by the research and ethics committee 

of the University Sains Malaysia prior to its commencement. (IRB Reg: 
00004494)

RESULTS

The mean age (SD) of children recruited for this study was 6.2 (6.4) 
[Table 1]. Significant number of the injury (55.7%) occurred at home 
with 44.3% occurred outside the home. The highest number of HB acci-
dental injury was in the 0-1year age group (86.2%). HB accidental inju-
ry has also been common in 2-4 age group (75.6%), but this pattern 
changed when the children reached 7 years of age where the non-HB 
accidental injury were higher (61.1%). Boys outnumbered girls by ratio 
of 3:1. The number and order of the children in the families were stud-
ied and, majority of HB accidental injury occurred in first to third child 
of the family (73.1% vs 60.2%). 

HB accidental injury occurred in more than 50% of our patients 
despite both parents possessed an occupation [Table 2]. Even when the 
mother was at home as housewife, there were 54% of HB accidental 
injury. HB injury was significantly high in both mother and father with 
a degree qualification (73.9% and 67.7%). In the marital status and fam-
ily income, HB injury did not show much difference to non-HB acci-
dental injury. The common causes for HB injury in our study were burn 
(86.7%), bites (80.6%) and falls (67.9%) [Table 3]. Notably, significant 
motor vehicle accidents (MVA) occurred outside home environment 
(87.4%). 

Table 4 showed the morbidity characteristic on the studied popula-
tion. Temporary disability and work-related absenteeism in parents were 
seen HB accidental injury whereas child school absenteeism and perma-
nent disability were commoner in non-HB injury group. Majority of 
children admitted for medical management, whether HB (49.2%) or 
non-HB (50.8%) group, stayed up to a week in the hospital. 

Using single logistic regression, factors identified were age of the 
child, number of children, type of injury, carer educational level and 
carer relationship [Table 5]. Risk factors involved were analysed using 
multiple regression model. This has revealed significant factors that 
were associated with HB accidental injury if compared to non-HB inju-
ry. The 0-1year age group in this study showed an odds ratio 5.3 (2.0-
13.7) (p < 0.05) for HB accidental injury in comparison to non-HB acci-
dental injury [Table 6]. In the type of injury, significant finding for HB 
injury in comparison to the non-HB injury with odds ratio of 51 (8.1-
320) (p < 0.001) for burns. For carer, significant for HB accidental inju-
ry with odds ratio 7.4 (3.4-16.1) (p < 0.001) if the carer were parents. 

Table 5. Associated child and parental characteristics for home 
based injury in comparison to non-home based acciden-
tal injury (Simple logistic regression)

Variables n B Crude Odds  Wald p-value
   Ratio

   (95%CI)

Age of the child (n = 379)
0 --- 1  58 2.3 9.8(4.4,21.9) 30.9 < 0.01
2 --- 4 90 1.6 4.9(2.6,8.6) 29.9 < 0.01
5 --- 6  51 0.3 1.3(0.7,2.4) 0.64 0.425
7 --- 12  180 0 1 - -

Gender of the child (n = 379)
Male 247 0.2 1.2 (0.8,1.9) 0.6 0.4
Female 132 0.0 1 - -

No. of children in the family (n = 376)
1 --- 3  104 0.9 2.4 (1.4-4.1) 11.2 .001
7 --- 16 79 -0.5 .6 (0.4,1.0) 3.4 .066
4 --- 6  193 0 1 - -

Type of injury (n = 379)
Burns 15 3.8 44.9(9.0,224.3) 21.5 < 0.001
Bites 36 3.4 28.7(10.3,79.7) 41.3 < 0.001
Falls 187 2.7 14.6(7.4,28.9) 60.0 < 0.001
Others 46    
MVA 95 0 1 - -

Order of the child(n = 376)
1-3 264 0.5 1.7(.9-3.3) 2.3 0.13
4-5 72 -1.2 .9(.4-1.9) 0.1 0.75
6-15 40 0.0 1 - -

Education level (Father)
School leaver 209 0.9 2.5 (1.2,5.3) 5.7 .017
Diploma 44 0.9 2.5 (1.0,6.3) 3.9 .048
Degree 31 1.4 4.0(1.4,11.2) 7.1 .008
Master 38 0.9 2.4 (.9,6.1) 3.2 .074
Primary 35 0.0 1 - -

Education level (Mother)
School leaver 213 1.3 3.7 (1.7,8.0) 10.8 .001
Diploma 57 1.1 3.1 (1.3,7.6) 6.1 .013
Degree 23 1.9 7.4 (2.3,24.0) 10.9 .001
Master 40 1.3 3.5 (1.3,9.2) 6.6 .010
Primary 36 0 1 - -

Father's occupation
Manager 91 0.3 1.4(.5-3.5) 0.4 0.5
Supervisory 89 -0.1 0.9(.4-2.2) 0.1 0.8
Skilled 63 -0.2 0.9(.3-2.3) 0.1 0.8
Semi or unskilled 22  0.8(.3-2.7) 0.1 0.8
Professional 75 0.2 1.3(.5-3.3) 0.2 1.3
Others 22 0.0 1 - -

Mother's occupation
House wife 206 0.1 1.1(.6-1.9) 0.2 0.9
Professional 83 0.2 1.2(.6-2.2) 0.2 0.7
Supervisory 10 -0.2 0.8(.2-3.2) 0.1 0.6
others 72 0 1 - -

Table 6. Predicted factors for home-based injury in compari-
son to non-home based injury (multiple logistic 
regressions)

Factors n B Crude Odds Ratio  Wald p-value
   95 % CI

Age group of child

0 -1 year 58 1.7 5.3 (2.0-13.7) 11.4 .001
2-4 year 90 0.9 2.6 (1.2-5.4) 6.1 .014
5 -6 year 45 0.3 1.3 (.6-3.2) 0.4 .511
7-12 year 154 0 1 - -

Type of injury

Others  40 2.7 14.8 (5.4-40.4) 27.6 < 0.001
Burns 15 3.9 51.0 (8.1-320) 17.6 < 0.001
Bites  34 3.8 43.0 (12.4-149) 35.3 < 0.001
Falls  165 2.7 15.3 (7.1-32.8) 48.8 < 0.001
MVA 93 0 1 - -

Relation of carer at 
time of injury

Parents  271 2.0 7.4 (3.4-16.1) 25.7 < 0.001
Non related 76 0 1 - -

MVA: Motor vehicle accident
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DISCUSSION

Unintentional injury in children remains a major threat to the health 
and life of children. It is the main cause of mortality in the 1-14 years 
age group as well as a most frequent cause of disability8,10,11). It is largely 
preventable cause of non-fatal psychological, financial and educational 
handicap in children and their families. 

Recent reports on unintentional injury were believed to be more 
commonly at home11). Other studies supported similar conclusion13,14). 
The most vulnerable age group for home injury was 0-1year age. This 
represent time spent at home in this age group compared to being out-
side the home. Younger children have tendency to explore new things as 
part of their development progression, which has somehow contributed 
to the picture especially falls and bumps. These children were vulnera-
ble and unable to differentiate between safe and unsafe consequences. 
By the 5-6 years age group, most children spend their time outside 
home (45% at home to 54% outside home) as they start exploring activi-
ties outside home15). Children age 7-12 years were predisposed to a more 
intricate cause of accidental injury. They would have a high-risk 
behaviour and are in favour of trying different play. This highlights the 
importance of safety environment, adequate legislations, education and 
monitoring, either at home or outside home, to prevent these injuries 
from happening.

In our study, boys were seen to be involved with more accidental 
injury (65%) in the house. This was similar to the findings elsewhere 
where males were predisposed to HB accidental injury16,17). Males are 
likely to be a high-risk age group due to different behaviour response to 
the environment, perhaps secondary to societal norms and cultural role 
of boys. Parents have the tendency to have permissive attitude towards 
these active children. Our study showed falls were the most common 
injury mechanism (50%). Previous studies showed higher rate of falls (> 
70%) as the leading cause of injury13,18). There are various reasons 
behind these differences for example local cultural practices, ethnic dif-
ferences and children tendency to spend time at home with gadget or 
watching entertainment. Falls has been known as the most common 
cause of accidental injury. This could be related to low level of standard 
of housing regulations which has led to unsafe environment. Inspection 
and monitoring of home environment is required to reduce the burden 
this preventable injury.

Geographical difference and rural condition have made animal bites 
and stings commoner at home environment. Despite city urbanization, 
snake, insect, centipede and exotic animal bites and stings are still a 
common feature due to housing area close to trees and bushes, which 
harbour breeding nest and natural habitat for insects such as hornets, 
wasps and bees. Often the animal such as snake looking for prey such as 
house rats which then lead to unfortunate encounter with the small chil-
dren.

Burns also occurred with a significantly higher percentage at home 
(86%). This is primarily due to children's access to inflammable prod-
ucts and lack of supervision when handling the fire. Common practice 
such as open burning of dry leaves and rubbish would lead to the inci-
dent. Burns causes disfigurement and psychological stress which lead to 
long term problems19). Younger children especially the 1st to 3rd child of 
the family (73%) also predispose to accidental injury event. Having 
elder siblings probably is a protective factor in prevention of accidental 
injury with appropriate supervision by the experienced parents. The per-
centage of HB accidental injury decreased as the size of the family 
increase but the non-HB injury much prevalent in family with siblings 
of more than six.

HB accidental injury remained significant in the parents with a 
higher educational qualification. We suspect this is more related to 
young parenthood and having lesser time to concentrate on the family 
time. Lack in supervision may be a factor which contributed to these 
events, as raising small children can be a busy time in the family's life. 
As the educational and financial stability achieved, this would allow 
appropriate time spent for supervision and getting help from third party 
to look after the children. Notably mother's position as a housewife 
(58%) would not prevent of the accidental injury. Poor education and 
knowledge about the possible danger of accidental injury and unaware 
of preventative actions contributed to the increase number in our study. 

In almost 60% of HB injury did not require admission, indicating 
that most of these cases were less serious injury. However, the number 
may be underestimated as larger percentage of children with minor inju-
ry may be treated at home rather presenting to the hospital. For the chil-
dren who requiring hospital admission, 60% of the them stayed more 
than a week in the hospital following HB injury.

Accidental injury also leads to disabilities and social issues. We 
found around 60% of children had transient disabilities following HB 
accidental injury. Permanent disabilities were common in non-HB cases 
(75%). Sixty eight percent of the parent would require time off at work 
due to these events.

Associated factors related to home-based accidental injury 
in comparison to non-home-based accidental injury.

Potential factors from child and parent characteristics were assessed 
using univariable analysis when comparing HB accidental injury to non-
HB accidental injury. Published research is scanty around this topic. 

The parents and carer education level and the number of children in 
the family were found to be statistically insignificant risk factors for the 
HB accidental injury in comparison to non-HB accidental injury. The 
type of injury also suggests significant for the HB injury in comparison 
to the non-HB injury with odds ratio of 14.8 (5.4-40.0) (p < 0.05). We 
were not able to find any published data on the significance of type of 
injury as a risk factor for accidental injury in children. Among the par-
ent's characteristics education level of the father, mother and carer both 
had p-value < 0.05 in favour of the accidents occurring at home rather 
than outside. Howe et al also reported that care giver education was also 
associated with accidental injury in children (Odds ratio 0.70 (0.49-1.0) 
(p < 0.049). They also added that age group 1.90 (1.16 .09) (p < 0.01) to 
be associated with accidental injury in children in case of burn injury21).

Other risk factors found to be significant from previous studies were 
self-employed father, child's temperament, inappropriate medical stor-
age, inappropriate heating and educating the children with prevention 
measures by the teacher and parents are known to decrease the risk of 
injury22). There is a need for various work to be done in health education 
and health awareness of the danger of home environment. This could be 
implemented at a local or national basis. Parents should be able to pro-
vide a safe environment at home and these interventions have shown to 
prevent deaths22). Other effort such as home hazard reduction, improve-
ment of care giver supervision, provision of safe environments outside 
the house especially at schools, playgrounds and child-care centres 
would also be a vital step in prevention these injuries.

There were some limitations of this study which include short dura-
tion of study, convenience sampling and single centre experience 
despite wider geographical coverage. It should also be noted that many 
factors such environment, cultural and differences of lifestyle may have 
contributed to differences in the description of the findings.

CONCLUSION

Majority of accidental injury in children occur at home in children 
who attended the ED. The figure was closer to figures of the developed 
countries in comparison to the developing countries. The study high-
lighted some difference of accidental injury in children locally due to 
environmental differences. 
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