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| ABSTRACT |

Objective

To identify the types of injuries and injury mechanisms amongst 5-year-old children presenting to Emergency Departments in a
sample of public hospitals in the Klang Valley, Malaysia.

Materials & Methods

Eight thousand five hundred thirty-seven case presentations of five-year-olds attended the Emergency Department in 2013, were
extracted and collected from two electronic databases (eHis and Powerchart) from three major public hospitals in the Klang Valley
from May 2015 until May 2016.

Results

More than half of 5-year-old patients attending the ED were males (54.6%) in comparison to females (45.4%). In terms of ethnic-
ity, overall, the majority of patients who attended all three hospitals were Malays (73.4%), followed by Indians (13.2%), Chinese
(11.4%), others/indigenous (0.9%) and Foteigners (0.8%). Injuties accounted for 12.2 percent (n=250) of all ED presentations at
Serdang Hospital, 9.5 percent (n=261) in Selayang Hospital and 12.4 percent (n=379) at Sg Buloh Hospital. Overall, males were
1.5 times more likely to present with an injury compared with females. But females had a higher risk of presenting to EDs with
abuse/neglect/assault compared to males.

Conclusion

The findings from the analysis of hospital records (low rates of recorded CAN cases) provided strong evidence that there are
significant gaps in identifying non-accidental injuries in the clinical setting in Malaysia due to the ‘grey’ area that exists especially
amongst 5-year-olds. The study also found that being male and of Malay ethnicity increases the child’s risk of injuries.

Keywords

INTRODUCTION | At some point in time, most of us will experience some sort of
injuries, while undertaking our daily activities.
t is well established that injuries are a major public health prob-
lem globally. Not only do they affect individuals, injuries affect To understand injury and the contributing factors, an un-
families, the community, government and the international com-  derstanding of what defines an injury is first required. According
munity. Injuries span throughout childhood and into adulthood.  to the United Nations Childrens’ Fund (UNICEF) report on Child
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Injury Prevention, “Injury is defined as the physical damage that results
when a human body is suddenly subjected to energy in amounts that exceed the
threshold of physiological tolerance — or else the result of a lack of one or more
vital elements, such as oxygen”.! Injuries are not just one of the leading
causes of global mortality, they are also debilitating, often leaving
permanent scarring, damage and cost of burden to the individual,
family and the community in general. Many children who sustain a
traumatic injury are left with permanent disabilities that may affect
their growth, their productivity and their health and wellbeing in
general.

According to the World Health Organisation (WHO)
report in 2014, more than 5 million people die each year as a re-
sult of injuties.” This accounts for approximately 9 petcent of the
world’s deaths, and neatly 1.7 times the number of fatalities that
result from HIV/AIDS, tuberculosis and malaria combined.” Ap-
proximately one quarter of the 5 million deaths from injuries are
the result of intentional injuries (suicide and homicide), while the
remainder are the result of unintentional injuries (with 24% being
road traffic injuries). Other main causes of death from injuries are
falls, drowning, burns, poisoning and war.

The purpose of this study was to identify the types of
injury and injury mechanisms amongst 5-year-old children present-
ing to Emergency Departments in three major public hospitals in
the Klang Valley, Malaysia.

METHODS |

The study was conducted over a 12-month petiod from 25" May
2015 until 31st May 2016. This involved accessing cases and ex-
tracting information from the hospitals’ ED presentations elec-
tronic database.

Study Population

For medical records extraction, the study population comprised
all children age 5-years-old in the year 2013. Children who are of
5-year-old in age were found to be the most vulnerable group of
children to be fallen under the grey area of accidental and non
-accidental injuries. In the case of falls injury, while falls may be
considered as being ‘unintentional’, one of the major contributing
factors is lack of adequate supervision or lack of protective equi-
pment, and this could be due to lack of awareness or neglect on
the part of adult/patents/categivers. Indeed, thete is evidence su-
ggesting that leaving a young child alone or under the supervision
of other children under the age of 5 years is associated with an
increased risk of falls.’

Sampling Frame

Initially, five major public hospitals in the Klang Valley were con-
sidered for data collection purposes in Stages 1 and 2 and that
medical records of children between the ages of 5 and 10 years
old would be accessed and extracted for the duration of 5 years
retrospectively (2008 to 2013). However, further examination of
hospital data systems and discussions with hospital data managers
during the initial part of the study revealed a number of significant
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limitations and challenges with the proposed study methodology.

Databases from some of the hospitals hold in excess of
50,000 cases just in one year while others ranged between 30,000-
50,000 cases in one year. Moreover, two of the potential hospitals
were operating on a conventional hard copy paper-based recording
system and accessing these records would be extremely time con-
suming and prone to human error.

To ensure a sufficient and feasible sample of these re-
cords could be collected and extracted, decisions were made re-
garding selection of hospitals, length of study period and sample.
First, inclusion of hospitals with electronic and similar database
systems was determined. These hospitals included: Serdang, Sun-
gai Buloh and Selayang Hospitals. Selayang Hospital is located in
Selayang, within the Gombak district, Kuala Lumpur. This hospi-
tal provides secondaty and selected national tertiaty care services.!
Selayang Hospital uses Powerchart for their electronic database.
Serdang Hospital is a government-funded multi-specialty hospital
located in the sub-district of Dengkil, within the main district of
Sepang in the state of Selangor, Malaysia. Serdang Hospital opera-
tes using the concept of Electronic Hospital Information System
(eHIS). In addition, it is a referral hospital with 620 beds equipped
with the latest amenities and it provides secondary and selected na-
tional tertiary cate services, similar to Selayang Hospital.” Sg Buloh
Hospital has 620 beds, and will provide various medical services
secondary and tertiary services. The hospital service coverage area
is the district of Gombak, Petaling and Kuala Selangor District
where the population in these three areas make up 40 percent of
the total population in the State (approximately 2.18 million inha-
bitants). The hospital, similar to Serdang Hospital, uses the eHis
system for its electronic database.

In addition, it was decided that the data collection period
would focus on a one-year study period (the most recent year of
full records available), and a focus on examining records of chil-
dren aged 5 years (during the study period). The list of cases ex-
tracted by the researcher from each site was therefore determined
by what was available in each database system due to the fact that
the system was set up in a way to only capture certain information.

Inclusion criteria:

* All 5-year-old children in 2013;

* Attended the ED at one of the three selected participa-
ting hospitals in the year 2013;

* Availability of variables for extraction and analysis: gen-
der, age, time of presentation (with patient number), general
diagnosis and treatment. For cases that were non injury-re-
lated, minimal data was collected (e.g, gender, type of pre-
sentation-injury and non-injury, diagnosis, location of injury,
etc.).

For cases that were identified as being injury-related, fur-
ther in-depth information was extracted and collected from medi-
cal records such as types of injuries, mechanism of injuries, date
and time of injuries, person who brought the patient to the hospi-
tal, frequency of previous presentation, etc.
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RESULT |}

A total of 8537 medical records were accessed and extracted
from the ED at each participating hospital from May 2015 until
May 2016. These records were of 5-Year-Olds children (born in
2008) who had presented at the ED throughout the year 2013 for
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treatment. The total sample comprised 3,085 cases from Selayang
Hospital, 2,405 cases from Serdang Hospital and 3,047 cases from
Sg Buloh Hospital. A summary and comparison of various demo-
graphic characteristics including ethnicity, site location of atten-
dance and diagnosis by gender is shown in Table 1 below:

Table 1. Comparison of Site Location, Ethnicity and Diagnosis Between Male and Female Patients Attended the Emergency and Trauma Department
in Three Hospitals, 2013
Gender
Variables
Male (n=4668) % Female (n=3869) % p-value*
Selayang Hospital 1629 349 1456 37.6
Sites Serdang Hospital 1368 293 1037 26.8 0.01"
Sg Buloh Hospital 1671 359 1376 356
Malay 3437 73.6 2847 736
Chinese 537 1.5 445 1.5
Ethnicity Indian 622 13.3 507 13.1 0.098
Others 36 0.8 34 0.9
Foreigner 36 0.8 36 0.9
URTI 1783 41.7 1612 44.6
AGE 348 8.1 284 79
AEBA 501 1.7 441 12.2
Dermatitis/skin 95 23 86 24
0.001"
Diagnosis Viral fever/dengue 412 9.6 352 9.8
Injury 582 13.6 418 1.6
Others 430 10.1 298 83
No diagnosis 127 3.0 117 33
Missing data (n=651)
*Pearson chi-square test
"p<0.05 statistically significant

Based on the chi-square test, it can be seen that the associ-
ation between gender and sites are statistically significant (p=0.01),
which means there is an association between gender and site loca-
tion where patients attended the emergency and trauma depart-
ment. In terms of diagnosis, it can be seen that the association

between gender and diagnosis is statistically significant (p=0.001),
which means there is an association between gender and diagnosis.
A multinomial logistic regression analysis was applied to these data
to examine if there was an association between gender and types
of presentation (diagnosis) (Table 2).

Table 2. Summary of Multinomial Logistic Regression Analysis Looking at the Association Between Males and Females and Types of Presentation at All Three Hospitals
Variables
Regression Coefficient (B) SE P Value OR [Exp (B)] 95% CI for Exponential (B)
Dependent Independent
Male 0.019 0.133 0.887 1.019 0.786-1.322
URTI
Female (Reference) (Ref) (Ref) (Ref) (Ref) (Ref)
Male 0.121 0.151 0.422 1.129 0.840-1.518
AGE
Female (Reference) (Ref) (Ref) (Ref) (Ref) (Ref)
Male 0.046 0.144 0.751 1.047 0.790-1.387
AEBA
Female (Reference) (Ref) (Ref) (Ref) (Ref) (Ref)
Male 0.018 0.196 0.929 1.018 0.693-1.496
Dermatitis/Skin other
Female (Reference) (Ref) (Ref) (Ref) (Ref) (Ref)
Male 0.075 0.147 0.609 1.078 0.808-1.439
Viral fever/Dengue
Female (Reference) (Ref) (Ref) (Ref) (Ref) (Ref)
Male 0.317 0.144 0.028* 1.374 1.036-1.821
Injury
Female (Reference) (Ref) (Ref) (Ref) (Ref) (Ref)
Male 0.285 0.149 0.056 1.329 0.993-1.779
Others
Female (Reference) (Ref) (Ref) (Ref) (Ref) (Ref)
Note: Reference category is No Diagnosis and Foreigners .AGE — Acute Gastroenteritis; AEBA — Acute Exacerbation of Bronchial Asthma; Others — Abscess, Tumor.
p<0.05
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Overall, males were 1.5 time more likely to present with
an injury compared with females. This finding was statistically sig-
nificant (95% CI 1.036-1.821, p<0.05). With regard to types of
diagnosis, the analysis revealed that, for many of the diagnoses,
while males were slightly more likely to present at EDs compared
with females, there were no significant effects of gender.

The finding that males were 1.5 times more likely to pres-
ent with injuries compared with females supports numerous previ-
ous studies suggesting that boys have up to twice the risk of being
inflicted by injuries compared with girls.”

According to Eaton and Yu, boys have higher activity lev-
els while girls tend to mature at an eatlier age and are less active'
and consequently may lead to boys behaving more impulsively."
There is also evidence that boys generally engage in more physi-
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cally risk-taking behaviours (e.g. behaviours that place a person at
risk of injury when there are alternative behaviours that do not do

12,13

so) than girls do'>"?, which are factors that have been related to

injury rates.

Quantification of Injury Presentation with Gender, Ethnicity and
Sites

This section presents descriptive summaries and analyses of the
sub-set of children presenting to the ED to treat injuries. A total
of 1,000 children (582 males, 418 females) formed the sample of
injured patients.

Comparison of site, ethnicity, place of injury, types of
injuries and body parts injured between male and female injury
patients are shown in Table 3 below:

Table 3. Comparison of Site, Ethnicity, Place of Injury, Types of Injury and Body Parts Injured Between Male and Female Patients Attended the ED In 2013
Gender
Variables
Male (n=582) % Female (n=418) % p-value
Selayang Hospital 169 29.0 140 335
Sites Serdang Hospital 173 29.7 125 299 0.235
Sg Buloh Hospital 240 41.2 153 36.6
Malay 453 778 321 76.8
Chinese 54 9.3 43 10.3
Ethnicity Indian 62 10.7 48 1.5 0.766
Others 4 0.7 3 0.7
Foreigner 9 1.5 3 0.7
Abuse/ neglect/ Assault 19 33 20 4.8
Bite/Sting 26 4.6 24 57
Foreign Body/ Ingestion 84 14.7 58 14.0 0.145
Types of injuries Fall/Cut/ trauma/Hic 400 702 297 716
MVA/ Drowning 41 72 13 39
Missing data (n=15)
Indoor 345 67.1 286 775
Outdoor 158 30.7 80 21.6
Place of Injuries Indoor (mall/ place of worship) I 2.1 3 0.8 0002
Missing data (n=117)
Head/ neck 306 54.8 210 52.8
Upper limb 159 28.5 117 29.4
Body parts injured Lowe limb 93 167 71 178 0.804
Missing data (n=44)
*Pearson chi-square test
"p<0.05 statistically significant

In terms of gender, ethnicity and site distribution
amongst children with injuries, more male patients presented with
injuries can be seen compared to female patients.

While there was no significant association between gen-
der and site location (p=0.235), there were some noted differences.
In particular, there was an over-representation of males presenting
with injuries at Sungai Buloh hospital compared with female pre-
sentations (61% »s 39%). In comparison, the differences between
proportions of males and females presenting at Selayang and Ser-

dang hospital were not as pronounced.

In terms of ethnicity, a similar pattern emerged as for
all presentations. The majority of children presenting with inju-
ries were Malays (78%), followed by Indian and Chinese (11% &
9.7%). No significant association between gender and ethnicity was

found (p=0.760).

The findings also showed that the most common type
of injuries were cuts/trauma, accounting for 71 percent of all in-
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jury presentations. A further 14.3 percent of patients presented
with injuries from foreign bodies/ingestion, 5.6 percent of injuties
resulted from a motor vehicle accident (MVA) or drowning, 5.2
petrcent were bites/stings, and 4.1 percent comprised injuties due
to neglect or abuse. There was no significant association between
gender and types of injuries presented at the ED (p=0.145). How-
ever, it is interesting to note that a higher proportion of males
presented with injuries resulting from a MVA/drowning compared
with females (7.2% vs 3.9%), and a slightly higher proportion of fe-
males presented with injuries associated with abuse/neglect, com-
pared with males (4.8% s 3.3%).

Regarding body part injured, the majority of injuries were
head/neck injuries (53.8%), flowed by upper limb injuries (29%),
and lower limb injuries (17.3%). As for the above factors, no signif-
icant association was found between gender and body parts injured
(p=0.804).

Last, the majority of injuries were sustained in indoor lo-
cations (72.3%), followed by 25.2 percent in outdoor locations. A
small proportion of injuries (1.5%) were sustained in other indoor
locations such as malls, places of worship. There was a significant
association between gender and place of injuries (p=0.002), show-
ing that a higher proportion of females sustained injuries indoors
(77.5% vs 67.1%), while males were more likely to sustain injuries
in outdoor settings (30.7% vs 21.6%).
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A more detailed analysis using multinomial logistic re-
gression was undertaken to further examine the factors associated
with place of injuries.

Places of Injuries

In terms of most common places where injuries occurred, it was
found that the most common location was home, followed by
school/kindergarten/nursery, outdoors and park/garden/field/
playground.

This is most likely an exposure issue and reflective of
the fact that 5-year-olds are still too young to attend kindergarten,
hence, they spend most of their time at home with their parents or
caregivers. If they do go out, it is likely that they would be under
the supervision of their parents or caregivers, and therefore the
risk of injury is reduced. As such, the likelihood of sustaining an
injury at home is higher than other environments as most time is
being spent there.

A multinomial logistic regression analysis was applied to
the data to test if there was an association between gender, ethnic-
ity and place of injuries (Table 4). For statistical analysis purposes,
place of injuries was re-categorised to indoors (including home,
daycare, kindergarten), outdoors (including roadside, courts, play-
grounds) and indoors (including shopping malls, places of worship

Table 4. Summary of Multinomial Logistic Regression Analysis Looking at the Association Between Gender, Ethnicity and Place of Injuries
Variables
Regression Coefficient (B) SE P Value OR [Exp (B)] 95% CI for Exponential (B)
Dependent Independent
Male (Reference) (Ref) (Ref) (Ref) (Ref) (Ref)
Female 1.12 0.656 0.09 3.040 0.840-11.00
Indoor
(home, daycare) Malay 0.926 0.498 0.063 2.525 0.952-6.698
Chinese 0.804 0.548 0.143 2.234 0.763-6.542
Indian 0.585 0.538 0.277 1.795 0.625-5.153
Male (Reference) (Ref) (Ref) (Ref) (Ref) (Ref)
Female 0.619 0.666 0.353 1.857 0.504-6.844
Outdoor (playground, Malay 0.868 0.697 0213 2525 0.607-9.346
court, garden)
Chinese 0.795 0.634 0.210 2.234 0.639-7.676
Indian 0.578 0.706 0.412 1.783 0.447-7.109
Note: Reference category for location of injuries is Indoor which consist of mall, place of worship. Reference category for gender is male, and reference category for
ethnicity is others (which consist of indigenous and foreigners)

and other).

The findings of the regression analysis revealed that fe-
males were 3.04 times more likely than males to be injured indoors
at home and daycare compared with other indoor places (malls,
places of worship). While this association was not statistically sig-
nificant, the results were approaching significance (95% CI 0.840-
11.00, p=0.09). Caution interpretation of the OR due to the fact
that the CI includes 1.

Based on these findings, it shows that females have a
higher risk than males of sustaining an injury indoors compared
to being injured at outdoors and other indoor places such as shop-

ping malls or places of worship (e.g. mosque, church, temple, etc.).

With regard to ethnicity, the analysis revealed that Malays
were 2.5 times more likely than Other ethnic groups (indigenous
and foreigners) to be injured indoors compared with indoor places
such as shopping malls or places of worship (e.g. mosque, church,
etc.). These results were approaching significance, (95% CI 0.952-
6.698, p=0.063). Caution interpretation of the OR due to the fact
that the CI includes 1. Malays also had the same risk of be injured
outdoors compared with other indoor places such as shopping
malls or places of worship, (CI 95% CI 0.607-9.346, p=0.213). And
this group is the highest amongst the other two major ethnicity.

In summary, based on these findings, Malays had an over-
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all higher risk than other ethnicities of sustaining injuries indoors
and outdoors compared to other places such as mall or place of
worship. But this should be cautioned as most cases presented
were of Malay ethnicity as reflected in the overall population in
Malaysia compared to Chinese and Indians.

Types of Injuries Presented
Falls were the most common type of injuries amongst children

presenting at EDs across all three sites, followed by foreign body
insertion, hit, trauma/cut and motor vehicle accident (MVA). Only
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2.7 percent (n=27) of these presenting complaints were reported
as abuse or neglect cases excluding assault.

To examine associations between gender and types of
injuries sustained by children, a multinomial logistic regression
analysis was applied to the data (Table 5). For statistical analysis
purposes, types of injuries were re-categorised to form five dis-
crete categories: i) Abuse/Neglect/Assault; ii) Bite/Sting/Burns;
iili) Foreign Body/Ingestion/Poisoning; iv) Fall/Cut/Trauma/Hit;
and v) MVA/Drowning.

The results showed that females were 1.8 times more

Table 5. Summary of Multinomial Logistic Regression Analysis Looking at the Association Between Male and Compared to Females and Types of Injuries Presented
Variables
Regression Coefficient (B) SE p Value  OR[Exp (B)] 95% ClI for Exponential (B)
Dependent Independent
Male (Reference) (Ref) (Ref) (Ref) (Ref) (Ref)
Abuse/Neglect/Assault
Female 0.992 0.435 0.023* 2.697 1.149-6.33
Male (Reference) (Ref) (Ref) (Ref) (Ref) (Ref)
Bite/Sting/Burns
Female 0.861 0.409 0.35 2.365 1.062-5.270
Foreign Body/Inges- Male (Reference) (Ref) (Ref) (Ref) (Ref) (Ref)
tion/
Poisoning Female 0.571 0.341 0.094 1.769 0.908-3.45
Male (Reference Re Re Re Re Re
Cut/Trauma/Hit/Fall ( ) (Reh (Reh (Reh (Reh (Reh
Female 0.643 0.305 0.035 1.903 1.047-3.456
Note: Reference category is MVA/Drowning (omitted from the table). p<0.05

likely than males to present with injuries such as Foreign Body/
Ingestion/Poisoning compared to MVA/Drowning. While not sta-
tistically significant, the finding approached significance (95% CI
0.908-3.45, p=0.09).

Overall, these analyses showed that females had a higher
risk of presenting to EDs with abuse/neglect/assault; bite/sting/
burns and cut/trauma/fall/hit than males. This finding supports
those of studies where females are more likely to be sexually
abused than males.”"*!®

Body Parts Injured

As noted previously, overall, the majority of 5-year-old children
presenting at the ED sustained an injury to their head or neck
(54.2%), followed by the upper limb (28.6%) and lower limb
(17.1%,).

To examine whether there is an association between gen-
der and body parts injured, a multinomial logistic regression analy-
sis was undertaken (Table 6).

Table 6. Summary of Multinomial Logistic Regression Analysis Looking at the Association Between Gender, Ethnicity and Body Parts Injured
Variables
Regression Coefficient (B) SE p Value OR[Exp (B)] 95% CI for Exponential (B)
Dependent Independent
Male (Reference) (Ref) (Ref) (Ref) (Ref) (Ref)
Female 1.084 0.181 0.557 1112 0.780-1.587
Head/Neck
Malay -0.591 0.776 0.446 0.554 0.121-2.533
Chinese -0.367 0.830 0.659 0.693 0.136-3.525
Indian -0.472 0.815 0.562 0.624 0.126-3.079
Male (Reference) (Ref) (Ref) (Ref) (Ref) (Ref)
Female 0.037 0.199 0.853 1.037 0.702-1.533
Upper Limb Malay -0.609 0.824 0.460 0.544 0.108-2.735
Chinese -0.259 0.882 0.769 0.772 0.137-4.346
Indian -0.689 0.872 0.429 0.502 0.091-2.771
Note: Reference categories are Lower limb and Ethnicity: Others (indigenous and foreigners)

The findings showed no statistically significant effect of
gender on body part injured (»>0.05). Both males and females had
an equal risk of being injured cither on their head/ neck or uppet
limb in comparison to lower limb. Therefore, it can be concluded

that gender is not associated with body parts injured.

In terms of ethnicity, all ethnic groups had equal lower
risk of being injured at the head/ neck and uppet limb region com-
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pared to the lower limb. No statistically significant effect of ethnic-
ity on body part injured was found (p>0.05).

Types of Child Abuse and Neglect (CAN)

There were three main types CAN presented, diagnosed and cat-
egorized at all three hospitals: physical abuse, sexual abuse and
neglect. There were no cases present with multiple type of abuse.

Within this sub-set of cases, physical abuse was the most
commonly presented type of abuse, followed by sexual abuse and
neglect which coincide with several previous studies.”'*!” The find-
ings also showed that all sexual abuse cases involved female chil-
dren, which is supported by several previous studies showing that
females are over-represented in sexual abuse cases compared with
males."*"® A multinomial logistic regression test was petformed on
these data to determine if there is any association between gender
and types of abuse, however, this effect was not statistically signifi-
cant (p>0.05) due to the low sample size.

Overall, the findings from the quantitative study showed
that the number of CAN cases identified at the clinical settings
remained low.

DISCUSSION |

Being a middle income country, Malaysia has seen an exponential
growth in its population by which it stands at estimation of 31.7
million people in 2016." Out of these, children between the ages
of 0 to 14 years contributed neatly one-third of the population
within the same year. As seen in many low and middle income
counttries, the increase in motorization is related to trends in glo-
balization and urbanization, which often lead to a significant im-
pact on child injury. In general, outdoor places such as on the roads
have always been a dangerous place for children regardless whether
they themselves are motorists or pedestrian. Home injuries are also
on the rise and should be taken into account when addressing the
issues surrounding child injuries.

Overall, the findings showed that over a 12-month pe-
riod, over 8,200 5-year-old children presented to ED for treatment
and that males were 1.5 times more likely to present with injuries
compared with females supports numerous previous studies sug-
gesting that boys have up to twice the risk of being inflicted by
injuries compared with girls.”” According to Eaton and Yu, boys
have higher activity levels while girls tend to mature at an earlier

age and are less active!’

and consequently may lead to boys behav-
ing more impulsively.'" There is also evidence that boys generally
engage in more physically risk-taking behaviours (e.g. behaviours
that place a person at risk of injury when there are alternative be-
haviours that do not do so) than gitls do'>", which are factors that

have been related to injury rates.

Upper respiratory tract infections were the dominant
reasons for presentation. Injuries comprised approximately 13
percent of all presentations and males were over-represented,
compared with females (OR 1.5:1). Overall, falls were the most
common injury mechanism and most occurred at home (especially
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amongst females). Cuts and trauma were the most common injury
type (comprising almost three-quarters of presentations), followed
by foreign body and ingestions (14%). Males were more likely to
present with injuries related to MVA or drowning, while females
were more likely to present with foreign body/ingestion and cut/
trauma. With regard to abuse/neglect cases, these accounted for
only 2.7 percent of all injury cases, the majority were physical
abuse, followed by sexual abuse and all involved females.

Majority of 5-year-old children presenting at the ED sus-
tained an injury to their head or neck (54.2%), followed by the
upper limb (28.6%) and lower limb (17.1%). This finding is sup-
ported by other findings which show that children ages 5 years
and below have a higher frequency of head and neck injuries com-
pared to older children.” Of interest, other studies have found
that body parts injured by 10-year-olds are different than those of
5-year-old children, showing that older children presented more
commonly with upper limb injuries (50%), followed by lower limb
(35%) and least commonly with head or neck injuries (15%).*"
This could be related to developmental growth of children where
5-yeat-olds generally have a proportionately larger head compared
with 10-year-olds, with associated higher centre of gravity (CoG)
and lower stability.** This may explain, in part, the findings that in
falls, most 5-year-old children will injure their heads as the CoG is
higher than older children.” Further, 10-year-old children may be
at even lower risk of head injury compared with younger children
as they have more developed perception skills and can protect their
head during a fall by using upper limbs and lower limbs for protec-

tion during a fall®

As such, this study found that only less than 11% of the
presentations were due to injuries with more than 50% were males.
Children who presented themselves at the ED were predominant-
ly Malay (73%), followed by Indians (22%), Chinese (15%) and
foreigners (3%). This correlates with the national statistics where
Malays still remain as a majority in the population although the
distribution of ethnicity between Indian and Chinese has changed
where there are more Indians compared to Chinese seeking treat-
ment in the ED based on this population sample. This study found
that males who presented themselves at the hospital were 1.5 times
likely to be injured compared to females (95% CI: 0.729-1.821,
$<0.05).

This study also found that the most common place of in-
juries was at home (62.0%) followed by school/kindergarten/nurs-
ery (10.0%), outdoor (9.0%) and park/garden/field/playground
(7.5%). Home in this context could be the child’s own home, a
caregiver/babysitter’s home or home of relatives. This finding cor-
relates with other researches done in Malaysia and international
that injuries are more likely to occur at home compared to other
places, especially for children ages 5 years and below due to the fact
that they are too young to be sent to kindergarten or school hence

they are more likely to be spending most of their time at home.**?’

In relation to the types of injuries presented, falls con-
tributed 50% of all presentation of injuries at the ED, followed
by foreign body insertion/ ingestion (13.0%) while the proportion
of presentations diagnosed as suspected child abuse and neglect
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(CAN) cases were extremely low at 2.7%.

Physical abuse is the number one type of abuse reported
(48.0%), followed by sexual abuse (37.0%) and neglect (15.0%).
Sexually abused patients were all female.

In terms of parts of body injured, 54% of injuries
were found at the head/neck section, followed by the upper limb
(29.0%) and the lower limb (17.0%). This finding correlates with
other studies which showed younger children are more likely to be
injured at the upper neck/head section compated to older children
due to their centre of gravity (CoG).>#

As noted earlier, the current findings showed that iden-
tification of children potentially at risk of abuse or neglect was
extremely low with less than 11 percent of all 5-year-olds presenta-
tions were for injuries, and only 2.7 percent were diagnosed as sus-
pected CAN cases. Physical abuse was the most diagnosed within
the subset of CAN cases, at more than 48 percent, followed by
sexual abuse at 37 percent and neglect at 15 percent. This finding
confirms previous findings suggesting high diagnoses of physical
abuse compared with other forms of abuse from the United States
(US) where prevalence of physical abuse was at 22.6 percent in
2014.” Importantly, in the current study, all identified sexual abuse
cases were females. This correlates with findings from several stud-
ies that females are two times more likely to be sexually abused
than males (18.0% in gitls and 7.6% in boys).>'*'>* Although ne-
glect cases were reported, again these cases were severe cases of
neglect that were brought in by the Department of Social Welfare
(DSW) officers for medical examination.

These findings provide some support for the suggestion
that a substantial number of abused or neglected children may pass
through normal channels of the healthcare system (e.g. seeking
treatment through ED presentations) undetected or unidentified.
Due to the increase workload and high influx of patients coming
into the ED everyday, it is not surprising that some of these signs
are often missed by missed opportunities (MOs) as they only have
limited time with each patient. In Malaysia, most CAN cases atre
brought to hospitals by the DSW officer, Royal Malaysian Police
(RMP) officers, parents, school teacher or caregivers. As such most
cases would have already been identified as CAN cases on the out-
set and referred directly to the suspected child abuse and neglect
(SCAN) team. In these cases, the purpose of these children going
into the ED would have been to follow procedures obtain reports
of clinical examination and gathering of specimens as evidence of
support to proceed the matter to court. In contrast, the number of
CAN cases detected in this study (assumed to be cases not already
identified through SCAN as abuse cases) upon presentation at the
ED was less than five cases in total.

Children who had presented repeatedly at the ED with
multiple clinical complaints were not picked up by attending nei-
ther physicians nor healthcare professionals (nurses, medical as-
sistants) as at risk of abuse/neglect to be sidelined to One Stop
Crisis Centre for further investigation. In general, the findings were
consistent with other studies that indicated the low rate of detec-
tion through general ED presentation, for example Louwers et al.,
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found CAN detection was only 0.2 percent.*

LIMITATIONS OF THE STUDY |

Due to the volume of cases, the focus was only on 5-year-old pa-
tients, which may limit the generalisability of the data to a lack of
fully representation of the total population of children (those 18
years and below) who presented themselves at the ED in the year
2013.

All hospital databases are designed to manage and keep
all patients’ medical record electronically and paperless, which en-
ables healthcare professionals to add information into medical re-
cords with only a touch of a button hence reducing the hassle of
having a hard copy (although hard copy of patients monitoring
and progress is still being keyed in manually using clerking sheet).
Moreover, they are not designed for research purposes and there-
fore do not always contain variables of interest.

Both systems (eHis and Powerchart) do not contain fea-
tures that would assist in alerting medical officers or nurses if the
patient had been in the ED before nor does it alert how frequent
the patient had returned to the hospital for treatment. Hence,
many patients could pass through the system without raising any
suspicions of potentially at risk of neglect or abuse. Due to the
high influx of patients going through the department every day,
this is often missed.

There is also no notification function of the system that
would alert medical officers if the child is also on the DSW’s Child

Registry list, nor does it link up with database from other hospitals.

CONCLUSION |

The study highlighted the shortcoming of a lack of an in-depth
Child Injury Database in concordance with existing databases, and
the lack of effective screening tools within the hospital setting to
appropriately identify and classify intent. The findings from the
analysis of hospital records (low rates of recorded CAN cases)
provided strong evidence that there are significant gaps in identify-
ing non-accidental injuties in the clinical setting in Malaysia due to
the ‘grey’ area that exists especially amongst 5-Year-Olds. Being
male and of Malay ethnicity increases the child’s risk of injuties.

All levels of society, from government departments, the
healthcare system, educational system, communities, families and
parents have critical roles to play in protecting our children. All
efforts to increase awareness of the issues surrounding childhood
injuries, and to implement effective prevention strategies to ensute
that every child in our community is safe and protected at all times
are essential to reduce the number and severity of child injury cas-
es in the future.

ACKNOWLEDGEMENTS |

The authors would like to thank the Director General of Health
Malaysia for his permission to publish this article and would like
to acknowledge Head of Departments, Dr Sabariah Jamaluddin

26 Jamaludin ANSJ, et al

Orriginal Research | Volume 5 | Number ||


http://dx.doi.org/10.17140/PNNOJ-5-129

Pediatr Neonatal Nurs Open J.2017;5(1): 19-28.doi: 10.17140/PNNOJ-5-129

of Sg Buloh Hospital, Datuk Dr. Alwi Abdul Rahman of Selayang
Hospital as well as the Dr. Rohaizah Binti Borhan of Serdang Hos-
pital. Dr. Hazlina Mohd Noh and Dr. Noor Azyati Mohd Yusooff
for their kind assistance during data collection at their respective
hospitals.

ETHICAL APPROVAL |

This study was ethically approved by the Malaysian Research Eth-
ics Committee (MREC) (NMRRID: NMRR-13-1737-15209).

CONFLICTS OF INTEREST |
The authors declare that they have no conflicts of interest.

REFERENCES |

1. UNICEEFE. World Report on Child Injury Prevention. Website:
https:/ /www.unicef.org/ecapro/Wotld_teport.pdf. Accessed Feb
7,2017.

2. Management of Noncommunicable Disease, Disability, Vio-
lence and Injury Prevention (NVI). Global Status Report on Violence
Prevention. Geneva, Switzerland: WHO, UNODC & UNDP; 2014.

3. Howe LD, Huttly SRA, Abramsky T. Risk factors for injuries in
young children in four developing countries: The young lives study.
Trop Med Int Health. 2006; 11(10): 1557-1566. doi: 10.1111/}.1365-
3156.2006.01708.x

4. Ministry of Health. Hospital Selayang - Background. Website:
http:/ /hselayang.moh.gov.my/ms/about-hospital /latat-belakang.
html. Accessed Jan 13, 2017.

5. Serdang Hospital Official Portal- Homepage. Website: http://
hserdang.moh.gov.my/index.php/ms/. Accessed Jan 13, 2017.

6. Hospital Sg Buloh Official Portal - Background. Website: http://
hsgbuloh.moh.gov.my/en/about-us/background. Accessed Jan
13, 2017.

7. World Health Organisation. Injuries and Violence:

The Facts. Website: http://apps.who.int/itis/bitstre
am/10665/44288/1/9789241599375_eng.pdf. Accessed Feb 7,
2017.

8. Udry JR. Why are males injured more than females? I Prev.
1998; 4(2): 94-95.

9. Morrongiello BA, Hogg K. Mothers’ reactions to children mis-
behaving in ways that can lead to injury: Implications for gender
differences in children’s risk taking and injuries. Sex Roles. 2004;
50(1-2): 103-118.

10. Eaton WO, Yu AP. Are sex differences in child motor activity
level a function of sex differences in maturational status? Child Dev.
1989; 60(4): 1005-1011.

11. Manheimer DI, Mellinger GD. Personality characteristics of

()penventio

PUBLISHERS

the child accident repeater. Child Dev. 1967; 38(2): 491-513.

12. Coppens NM, Gentry LK. Video analysis of playground inju-
ry-risk situations. Res Nurs Health. 1991; 14(2): 129-136.

13. Rosen BN, Peterson L. Gender differences in children’s out-

door play injuries: A review and an integration. Clin Psychol Rew.
1990; 10(2): 187-205. doi: 10.1016,/0272-7358(90)90057-H

14. Finkelhor D, Hotaling G, Lewis IA, Smith C. Sexual abuse in a
national survey of adult men and women: Prevalence, characteris-
tics, and risk factors. Child Abuse Negl. 1990; 14(1): 19-28.

15. Briere ], Elliott DM. Prevalence and psychological sequelae
of self-reported childhood physical and sexual abuse in a general
population sample of men and women. Child Abuse Negl. 2003;
27(10): 1205-1222.

16. Bronwyn B, Wang NE. Physical Abuse of Children: Identifica-
tion, Evaluation, and Management. Website: https://www.ahcme-
dia.com/articles/30973-physical-abuse-of-children-identification-
evaluation-and-management. Accessed May 12, 2017.

17. Children’s Bureau. Child Maltreatment 2015. Washington,
DC: US Department of Health & Human Services. Website:
https://www.google.com/utl?sa=t&rct=j&q=&esrc=s&source
=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjlo9DQO0-bT
AhXEt48KHScLDyAQFgghMAA&utl=https%3A%2F%2Fw
ww.acf.hhs.gov%2Fsites%2Fdefault%2Ffiles%2Fcb%2Fcm?2015.
pdf&usg=AFQjCNGIloxn-mG_73eFje033WedST8zhpQ. Ac-
cessed Nov 5, 2017.

18. Moeller TP, Bachmann GA, Moeller JR. The combined effects
of physical, sexual, and emotional abuse during childhood: Long-
term health consequences for women. Child Abuse Negl. 1993;
17(5): 623-640.

19. Department of Statistics Malaysia. Current Population Esti-
mates, Malaysia, 2014-2016. Department of Statistics; 2016.

20. Staheli LT. Fundamentals of Pediatric Orthopedics. Pennsylvania,
USA: Lippincott Williams & Wilkins; 2003.

21. Jamaludin A, Oxley ], Quek KF. Pediatric Injuries amongst 5
and 10 year old attendees at the Emergency Department in three
major hospital in the Klang Valley. In Putrajaya Bangi Hotel: Uni-
versity of Kuala Lumpur; 2016.

22. Mohamed N, Voon WS, Hashim HH, Othman I. An Over-
view of Road Traffic Injuries Among Children in Malaysia and Its
Implication on Road Traffic Injury Prevention Strategy. Website:
https://trid.trb.otg/ view.aspxrid=1245237. Accessed May 2, 2017.

23. Huelke DE. An overview of anatomical considerations of in-
fants and children in the adult world of automobile safety design.

Annu Proc Assoc Ady Automot Med. 1998; 42: 93-113.

24. Alexiou GA, Sfakianos G, Prodromou N. Pediatric head trauma.

Orriginal Research | Volume 5 | Number ||

Jamaludin ANSJ, et al 27


http://dx.doi.org/10.17140/PNNOJ-5-129
https://www.unicef.org/eapro/World_report.pdf%0D
https://doi.org/10.1111/j.1365-3156.2006.01708.x
https://doi.org/10.1111/j.1365-3156.2006.01708.x
http://hselayang.moh.gov.my/ms/about-hospital/latar-belakang.html
http://hselayang.moh.gov.my/ms/about-hospital/latar-belakang.html
http://hserdang.moh.gov.my/index.php/ms/
http://hserdang.moh.gov.my/index.php/ms/
http://hsgbuloh.moh.gov.my/en/about-us/background
http://hsgbuloh.moh.gov.my/en/about-us/background
http://apps.who.int/iris/bitstream/10665/44288/1/9789241599375_eng.pdf
http://apps.who.int/iris/bitstream/10665/44288/1/9789241599375_eng.pdf
https://doi.org/10.1016/0272-7358%2890%2990057-H
https://www.ahcmedia.com/articles/30973-physical-abuse-of-children-identification-evaluation-and-management
https://www.ahcmedia.com/articles/30973-physical-abuse-of-children-identification-evaluation-and-management
https://www.ahcmedia.com/articles/30973-physical-abuse-of-children-identification-evaluation-and-management
https://www.google.com/url%3Fsa%3Dt%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dweb%26cd%3D1%26cad%3Drja%26uact%3D8%26ved%3D0ahUKEwjIo9DQ0-bTAhXEt48KHScLDyAQFgghMAA%26url%3Dhttps%253A%252F%252Fwww.acf.hhs.gov%252Fsites%252Fdefault%252Ffiles%252Fcb%252Fcm2015.pdf%26usg%3DAFQjCNGl6xn-mG_73eFje033WcdST8zhpQ
https://www.google.com/url%3Fsa%3Dt%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dweb%26cd%3D1%26cad%3Drja%26uact%3D8%26ved%3D0ahUKEwjIo9DQ0-bTAhXEt48KHScLDyAQFgghMAA%26url%3Dhttps%253A%252F%252Fwww.acf.hhs.gov%252Fsites%252Fdefault%252Ffiles%252Fcb%252Fcm2015.pdf%26usg%3DAFQjCNGl6xn-mG_73eFje033WcdST8zhpQ
https://www.google.com/url%3Fsa%3Dt%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dweb%26cd%3D1%26cad%3Drja%26uact%3D8%26ved%3D0ahUKEwjIo9DQ0-bTAhXEt48KHScLDyAQFgghMAA%26url%3Dhttps%253A%252F%252Fwww.acf.hhs.gov%252Fsites%252Fdefault%252Ffiles%252Fcb%252Fcm2015.pdf%26usg%3DAFQjCNGl6xn-mG_73eFje033WcdST8zhpQ
https://www.google.com/url%3Fsa%3Dt%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dweb%26cd%3D1%26cad%3Drja%26uact%3D8%26ved%3D0ahUKEwjIo9DQ0-bTAhXEt48KHScLDyAQFgghMAA%26url%3Dhttps%253A%252F%252Fwww.acf.hhs.gov%252Fsites%252Fdefault%252Ffiles%252Fcb%252Fcm2015.pdf%26usg%3DAFQjCNGl6xn-mG_73eFje033WcdST8zhpQ
https://www.google.com/url%3Fsa%3Dt%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dweb%26cd%3D1%26cad%3Drja%26uact%3D8%26ved%3D0ahUKEwjIo9DQ0-bTAhXEt48KHScLDyAQFgghMAA%26url%3Dhttps%253A%252F%252Fwww.acf.hhs.gov%252Fsites%252Fdefault%252Ffiles%252Fcb%252Fcm2015.pdf%26usg%3DAFQjCNGl6xn-mG_73eFje033WcdST8zhpQ
https://trid.trb.org/view.aspx%3Fid%3D1245237

Pediatr Neonatal Nurs Open J.2017;5(1): 19-28.doi: 10.17140/PNNOJ-5-129

J Emerg Trauma Shock. 2011; 4(3): 403-408. doi: 10.4103%2F0974-
2700.83872

25. Ishak S, Franchak JM, Adolph KE. Perception—action devel-
opment from infants to adults: Perceiving affordances for reach-
ing through openings. | Exp Child Psychol. 2014; 117: 92-105. doi:
10.1016/j.jecp.2013.09.003

26. Sahril N, Sien YP, Abdul Mutalip MH, Naidu BBM. Home in-
juries among young children in malaysia: A population based study.
Clin Mother Child Health. 2014; 1-5.

27. Khambalia A, Joshi P, Brussoni M, et al. Risk factors for unin-
tentional injuries due to falls in children aged 0-6 years: A systematic
review. Inj Prev. 2006; 12(6): 378-381. doi: 10.1136/ip.2006.012161

28. National Sexual Violence Resource Centre. Understanding
child sexual abuse definitions and rates. Website: http://nsvre.
org/sites/default/files/NSVRC_Publications_TalkingPoints_Un-

Submit your article to this journal | https://openventio.org/submit-manuscript/

()penventio

PUBLISHERS

derstanding-Child-Sexual-Abuse-definitions-rates.pdf. ~ Accessed

Aug, 2012,

29. Louwers ECFM, Korfage 1], Affourtit MJ, et al. Detection of
child abuse in emergency departments: A multi-centre study. Arch
Dis Child. 2011; 96(5): 422-425. doi: 10.1136/adc.2010.202358

30. Sidebotham P. Audit of Child Protection procedures in ac-
cident and emergency department to identify children at risk of
abuse. BM]J. 1997; 315(7112): 855-856.

31. Louwers ECFM, Affourtit MJ, Moll HA, de Koning HJ, Korf-
age 1J. Screening for child abuse at emergency departments: A sys-
tematic review. Areh Dis Child. 2010; 95(3): 214-218. doi: 10.1136/
adc.2008.151654

32. Dinpanah H, Pasha AA. Potential child abuse screening in

emergency department: A diagnostic accuracy study. Ewerg (Teb-
ran). 2017; 5(1): e8.

28

Jamaludin ANSJ, et al

Orriginal Research | Volume 5 | Number ||


http://dx.doi.org/10.17140/PNNOJ-5-129
https://dx.doi.org/10.4103%252F0974-2700.83872
https://dx.doi.org/10.4103%252F0974-2700.83872
https://doi.org/10.1016/j.jecp.2013.09.003
https://doi.org/10.1136/ip.2006.012161
https://doi.org/10.1136/adc.2010.202358
https://doi.org/10.1136/adc.2008.151654
https://doi.org/10.1136/adc.2008.151654
https://openventio.org/submit-manuscript/

