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in the emergency departments (EDs) of India. Methodology: This prospective observational study was conducted between 

October 2014 and December 2014 in the adult and pediatric ED’s of Christian Medical College, Vellore. All patients younger 

than 18 years, who presented with unintentional injury, were enrolled in this study. Results: The adult and pediatric ED’s 

attended to a combined 24,482 patients (16,169 adults and 8313 children and adolescents) during the 3-month study with 
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adolescents.

Key words: Pediatrics, trauma, emergency department, unintentional injuries

injuries (RTIs), falls, burns, poisoning, drowning, occupational 

injuries, sports injuries, fall of objects, and injuries in disaster 

situations whereas intentional ones include suicide, assault, 

child maltreatment, and homicides. Unintentional injuries 

are one of the leading causes of death, hospitalization, and 

disability worldwide.3-5 However, the pattern and etiology 

of injuries and their outcome vary substantially within 

populations and across countries. A proper trauma database 

is lacking in India, and most of the studies on pediatric 

trauma have been done among pediatric surgery in patients or 

neurosurgical in patients. Very few studies have been reported 

ORIGINAL ARTICLE

INTRODUCTION

Children all, worldwide, are very prone to injuries of 

various kinds. Children’s physical and cognitive abilities, 

degrees of dependence, activities, and risk behaviors all change 

substantially as they grow older, leading to major injuries. 

Injuries are not inevitable; however, they can be prevented 

or controlled. The WHO and United Nations Children’s Fund 

recognize pediatric trauma as a major public health problem 

	�?��	������������������������1,2 Pediatric trauma is considered 

to differ from adult trauma in the patterns of injury sustained, 
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can be divided into intentional and unintentional injuries 
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from the emergency departments (EDs) of India, and data on 

trauma among adolescents are even rare. Hence, this study was 
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among children and adolescents presenting to our ED.

METHODOLOGY

This prospective observational study was conducted 

between October 2014 and December 2014 in the adult 

and pediatric ED’s of Christian Medical College, Vellore, 

which is a 75-bed department; one of the largest in South 

India with an average of 310 admissions per day. We handle 

1100–1200 cases of pediatric trauma annually. All patients 

younger than 18 years, who presented with unintentional 

injury to the ED of our hospital during the study, were 

recruited. Patients presenting with intentional injury, burns, 

poisoning, hanging, and drowning were excluded from the 

study. A written informed assent was taken from the parent or 

guardian of children <12 years of age and informed consent 

was taken from children more than 12 years of age.

A study form was completed which included a detailed 

history of the mechanism of injury, physical examination 

of site, and nature of injury along with demographic details 

of the patients. The time of incident, triage time, priority 

assigned, relevant tests done, including radiological 

investigations, and details of management were documented. 

The severity of the injury was assessed by using the revised 

trauma score (RTS). Disposition from the ED with regard to 

admission, discharge, left against medical advice, or death 

was also documented. The patients enrolled were followed 

up until hospital discharge to assess the outcome regarding 

mortality.
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follows: infants (up to 1 year), toddlers (1–3 years), 

preschool (3–6 years), school-aged children (6–12 years), and 
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as follows:

i. Triage Priority 1: Patient with airway, breathing, or 

circulation compromise or head injury with Glasgow Coma 

Scale (GCS) <8

ii. Triage Priority 2: Patient with stable airway, breathing, 

and circulation with long-bone injuries, dislocations, stable 

abdominothoracic injuries, and head injury with GCS 9 or 

more

iii. Triage Priority 3: Hemodynamically stable patients with 

minor trauma.
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that were done in the ED (e.g., suturing and debridement). All 

procedures were done in the operation theater under regional 
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intervention.

Statistical analysis
Data were entered into the Microsoft Excel (version 16) 

and analyzed using Statistical Package for Social Sciences for 

Windows (SPSS Inc. Released 2007, version 16.0. Chicago, 

IL, USA). Continuous variables are presented as mean 

(standard deviation). Categorical and nominal variables are 

presented as percentages.

This study was approved by the Institutional Review 

Board (IRB Min. No. 9105 October 6, 2014), and the patient 
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password protected data entry software with restricted users.

RESULTS

The adult and pediatric ED’s attended to a combined 

24,482 patients (16,169 adults and 8313 children and adolescents) 
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incidents. Pediatric and adolescent (<18 years) trauma patients 
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referred to our institute. Boys-to-girls ratio was 1.9:1. The 

baseline characteristics are shown in Table 1.
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sustained injuries during the most active part of the day 

�<� ���Z� ��$�� ����� ���� �������
� �Z&�$� �	�
������ ��� ���� QU�

during the afternoon shift (3 pm–10 pm). Falls are the most 

common mechanism of injury among infants and toddlers 
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in Figure 2. With increasing age, the place of injury changes 

from the surroundings of home to playgrounds, schools, and 
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of the body injured according to age is shown in Table 2. The 
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intra-abdominal injury, and a focused assessment with 

sonography in trauma (FAST) was performed. FAST was 
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Table 1: Baseline characteristics (n=397)

Variable n���$

Mean age in years (SD) 6.6 (5.14)

Males 263 (66)

Females 134 (34)

Referred from other hospitals 237 (60)

Triage priority

Priority 1 23 (6)

Priority 2 181 (45)

Priority 3 193 (49)

Mean revised trauma score (SD) 7.72 (0.16)

Time of incidence

8 am-3 pm 173 (44)

3 pm-10 pm 186 (47)

10 pm-8 am 38 (9)

Time of presentation to the ED

8 am-3 pm 120 (30)

3 pm-10 pm 210 (53)

10 pm-8 am 67 (17)

ED=Emergency departments; SD=Standard deviation
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advice. One child died intraoperatively. Overall, the in-hospital 
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DISCUSSION

Injuries are an increasingly common cause of mortality, 

morbidity, and disability in children worldwide. Their 

curiosity, limited knowledge about dangers around them, and 

anatomical disadvantages increase childhood injury rates. This 

study offers a comprehensive description of pediatric trauma 

cases in the ED. The prevalence of pediatric and adolescent 
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����[�����4-8 This difference is 

probably due to the difference in referral pattern, with higher 

prevalence seen in secondary and community hospitals. More 
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case with most tertiary level hospitals. The different cutoff for 

age (<12, <15, <18, and <20 years) has been used in different 

studies and hence the wide range in prevalence. Since our 

hospital is a tertiary care referral center, the prevalence of 
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of trauma in the community. Pediatric and adolescent trauma 

Figure 2:�=	�?���
��������
�������>�	��������



Pediatric trauma in the ED

272

which falls were the second most common mechanism after 
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studies from the West.4,5,15 Injuries are not inevitable; they can be 

prevented or controlled. School-aged children and adolescents 

had a higher percentage of fractures and dislocations compared 

to younger children.16 This can be attributed to the more 

risk-taking behavior and complicated activities among the 

former group compared to the latter. Our study is one of the 

few studies describing the pattern of injury among adolescents.
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patients were managed in the ED and were discharged stable. 
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patients. Blunt trauma to the abdomen was the immediate 

cause of death in 3 children and one child died due to severe 
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puts into perspective the impact of poor road safety measures 

prevalent in our country. Considering that all four deaths 
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<1 year (n=15), 

n���$

1-3 years 

(n=135), n���$

4-6 years (n=81), 

n���$

7-12 years 

(n=92), n���$

13-18 years 

(n=74), n���$

Site of injury

Head and neck 12 (80) 105 (78) 52 (64.2) 31 (33.7) 43 (58.1)

Thorax 1 (6.6) 3 (2.3) 7 (8.6) 3 (3.3) 6 (8.1)

Abdomen 9 (6.7) 13 (16) 6 (6.6) 12 (16.2)

Upper limb 2 (13.2) 58 (43) 15 (18.5) 44 (47.8) 22 (29.7)

Lower limb 1 (6.6) 23 (17) 29 (26) 65 (70.7) 32 (43.2)

Nature of injury

Fracture/dislocation 2 (13.2) 40 (29.6) 20 (24.7) 40 (43.5) 34 (45.9)

Sprain 13 (9.7) 8 (9.9) 12 (13) 5 (6.7)

Open wound 41 (30) 34 (42) 19 (20.7) 14 (18.9)

Amputation 4 (3) 1 (1.2) 33 (3.3) 2 (2.7)

Internal organ injuries 3 (20) 18 (13.3) 8 (9.9) 11 (12) 15 (20.3)

����	�
���������
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���
 15 (100) 82 (60.7) 55 (68) 64 (69.6) 45 (60.8)

Management details

Conservative management 15 (100) 90 (67) 45 (55) 52 (56.5) 49 (66.2)

Minor surgical intervention 36 (26.7) 19 (23.5) 13 (14.1) 9 (12.2)

Major surgical intervention 9 (6.7) 17 (21) 27 (29.3) 16 (21.6)

Outcome from ED

Discharged stable 13 (86.8) 122 (90.4) 63 (77.8) 58 (63) 49 (66.2)

Admitted 2 (13.2) 11 (8.1) 16 (19.8) 33 (35.8) 22 (29.7)

Died in ED 2 (1.5) 1 (1.3)

Left against medical advice 2 (2.4) 1 (1.1) 2 (2.7)

In-hospital mortality 1 (1.3)

ED=Emergency departments
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However, in a study from Trinidad and Tobago, pediatric 
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The mean age of 6.6 years seen in our study is similar to the 

mean age reported in other Indian and Southeast Asian studies.10-12 

Studies from Bangladesh, Iran, Nigeria, Singapore, Trinidad and 

Tobago and from many Indian cities have consistently shown 

boys to be more commonly injured than girls.5,9,10,13,14 In most 

developing countries, boys indulge in more outdoor physical 

activities and start riding vehicles during their school age and 
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that the majority of injuries occurred in the peridomestic area in 

children below the age of 12 years is consistent with many other 

studies. The change in the place of injury from the surroundings 

of home during early years to the surroundings of school and the 

road during later years is related to the amount of time spent and 

physical activities indulged in those areas.

Falls were the leading cause of trauma in all age groups, 

followed by RTIs, except in the 13–18 years’ age group in 
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road safety in our country cannot be overemphasized.

There is a need for educational and interventional programs to 

help parents and teachers understand the need to make the home 

and school environments safe for children. A proactive attitude 

coupled with intensive research on the prevention, education, 

legislative enforcement, and prehospital management would 

positively impact the health status of children.

CONCLUSIONS
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of morbidity and mortality in India, accounting for almost 
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through increasing age groups, with the older children 

adopting adult trauma characteristics. The epidemiological 
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injury prevention programs focusing on peridomestic safety 

among children <12 years and school and road safety among 
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