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Purpose: The epidemiology of pediatric trauma is different in different parts of the world. Some re-
searchers suggest falls as the most common mechanism, whereas others report road traffic accidents
(RTAs) as the most common cause. The aim of this study is to find out the leading cause of pediatric
admissions in Trauma Surgery in New Delhi, India.
Methods: Inpatient data from January 2012 to September 2014 was searched retrospectively in Jai
Prakash Narayan Apex Trauma Centre Trauma Registry. All patients aged 18 years or less on index
presentation admitted to surgical ward/ICU or later taken transfer by the Department of Trauma Surgery
were included. Data were retrieved in predesigned proformas. Information thus compiled was coded in
unique alphanumeric codes for each variable and subjected to statistical analysis using SPSS version 21.
Results: We had 300 patients over a 33 month period. Among them, 236 (78.6%) were males and 64
(21.3%) females. Overall the predominant cause was RTAs in 132 (43%) patients. On subgroup analysis of
up to 12 years age group (n ¼ 147), the most common cause was found to be RTAs again. However, falls
showed an incremental upward trend (36.05% in up to 12 age group versus 27% overall), catching up with
RTAs (44.89%). Pediatric Trauma Score (PTS) ranged from 0 to 12 with a mean of 8.12 ± 2.022. 223
(74.33%) patients experienced trauma limited to one anatomic region only, whereas 77 (25.66%) patients
suffered polytrauma. 288 patients were discharged to home care. Overall, 12 patients expired in the
cohort. Median hospital stay was 6 days (range 1e182).
Conclusion: Pediatric trauma is becoming a cause of increasing concern, especially in the developing
countries. The leading cause of admissions in Trauma Surgery is RTAs (43%) as compared to falls from
height (27%); however, falls from height are showing an increasing trend as we move to younger age
groups. Enhancing road safety alone may not be a lasting solution for prevention of pediatric trauma and
local injury patterns must be taken into account when formulating policies to address this unique
challenge.
© 2016 Daping Hospital and the Research Institute of Surgery of the Third Military Medical University.
Production and hosting by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Though the principles of pediatric trauma management are
similar to adults, anatomical peculiarities and differences in phys-
iological reserve confer additional responsibilities on the treating
doctor for an optimal outcome.1,2 Pediatric survival is also one of
the health performance indicators for a nation.3 The problem of
pediatric trauma has been studied in different parts of the world,
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and it is clear that epidemiology and hence effective prevention
strategies differ geographically.1,2,4e6 Therefore, it is very important
to delineate a problem statement for our own region when gearing
up to tackle this menace. Whereas some researchers suggest falls as
the most common mechanism, others report road traffic accidents
(RTAs) as the most common cause. The aim of this study is to find
out the leading cause of pediatric admissions in Trauma Surgery in
New Delhi, India.
Materials and methods

JPN Apex Trauma Centre is the premier Level 1 trauma centre in
the Indian subcontinent. Each year, more than 60,000 patients are
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Table 1
Mechanism of trauma (n ¼ 300).

Mechanism n (%)

RTA 132 (43)
Railway track injury 6 (2)
Fall from height 81 (27)
Fall of object 6 (2)
Blunt assault 20 (6.66)
Gunshot 4 (1.33)
Stab injury 14 (4.66)
Self inflicted 8 (2.66)
Accidental/sports 7 (2.33)
Animal injury 3 (1)
Foreign body ingestion 2 (0.66)
Machine injury 14 (4.66)
Blast injury 2 (0.66)
Electrocution 1 (0.33)

Table 2
Mechanism of trauma in >12 yrs age group (n ¼ 147).

Mechanism n (%)

RTA 66 (44.89)
Railway track injury 2 (1.36)
Fall from height 53 (36.05)
Fall of object 3 (2.04)
Blunt assault 6 (4.08)
Gunshot 1 (0.68)
Accidental/sports 7 (4.76)
Foreign body ingestion 1 (0.68)
Machine injury 6 (4.08)
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evaluated catering to a population of around 10 million of New
Delhi. All index admission records, investigations and follow-up
records are traceable from a single Unique Identification Number,
greatly facilitating research activities on a large prospectively
maintained database.

We searched inpatient data from January 2012 to September
2014 retrospectively in our Trauma Registry. All patients aged 18
years or less on index presentation, admitted to surgical ward/ICU
or later taken transfer by Department of Trauma Surgery were
included. Patients who primarily received neurosurgical or ortho-
pedic care and remained admitted in respective wards were not
included. Pediatric trauma patients found stable on workup yet
requiring admission for observation/treatment appropriate for a
Level 2 trauma centre or Community Hospital, were transferred in
accordance with pre-existing agreements in case of paucity of beds,
and were not included in this study.

Applying above criteria, we had 300 patients over 33 months.
Data were then retrieved from an electronic database into prede-
signed proformas with emphasis on epidemiology (age, gender,
mechanism of trauma), primary survey and abnormalities and
pattern of injury-isolated or polytrauma. Each patient record was
individually reviewed. Data obtained were coded with ICD codes of
trauma. Follow-up information of patients was as much retrieved
as available in records. Patients lost to follow-up were not con-
tacted by telephone/by post due to logistic reasons. Information
thus compiled was coded in unique alphanumeric codes for each
variable and subjected to statistical analysis using SPSS version 21.
Blast injury 1 (0.68)
Electrocution 1 (0.68)
Results

We had 300 pediatric patients admitted in Trauma Surgery
during January 2012 to September 2014. Of these, 236 (78.6%) were
males and 64 (21.3%) females. Almost half (147; 49%) of the patients
were up to 12 years age and rest (153; 51%) were in >12e18 years
age group. We had no infant pediatric trauma patient admission in
trauma surgery in the aforementioned period. In adolescent age
group, the mean age was (16.27 ± 1.74) years.
Mechanism of trauma

Overall the predominant cause was RTAs in 132 (43%) patients;
falls accounted for 81 (27%) patients (Table 1). On subgroup analysis
of up to 12 years age group (n ¼ 147), the most common cause was
found to be RTAs again. However, falls showed an incremental
trend (36.05% in up to 12 age group versus 27% overall), catching up
with RTAs (44.89%, Table 2).
Pediatric trauma score

Pediatric trauma score ranged from 0 to 12 with a mean of
8.12 ± 2.022.
Pattern of injury

A total of 223 (74.33%) patients experienced trauma limited to
one system only, whereas 77 (25.66%) patients suffered poly-
trauma, i.e. more than one anatomical region affected.
Hospital stay

The median hospital stay was 6 days (range 1e182 days).
Outcome

In this series, 288 patients were discharged to home care finally.
Twelve patients expired in the cohort, in whom, 4 patients died
from hemorrhagic shock, 4 from sepsis, 3 from multi organ
dysfunction and 1 patient of electrocution died from arrhythmia.

Discussion

In contrast to the reductions in childhoodmortality from trauma
by up to 50% in high-income countries (HICs) between 1970 and
1995, the burden and pattern of childhood injuries are just now
being studied in low and middle income countries (LMICs).4

Though malnutrition and infections are still the leading causes of
mortality in LMICs,7,8 traumatic deaths are also five times higher
than industrial nations.7 There are many studies reporting epide-
miology of pediatric trauma in nations with dedicated trauma
registries.9,10 However, countries with trauma systems in infancy of
development are still not able to report and analyze pediatric
trauma data in appropriate number.11 Our study, involved trauma
surgery data over 33 months from a Level 1 Trauma Center, hence,
would help in addressing the mode of injury of pediatric trauma in
the region.

Male to female ratio was 3.6:1 in our study. Almost half of the
patients were up to 12 years age and the rest belonged to 12e18
years age group. No infant was seen in our study. A previous study
from same institute addressing the issue of pediatric extremity
vascular trauma has found the M/F of 1 in 0e5 years age group.12

Infant proportion of just 2% has been reported in a large multina-
tional study of 1600 pediatric trauma patients, supporting lack of
any infant in our cohort of 300 patients.8

Prevalence of trauma in childhood admissions has been re-
ported from 5.5% to 19.23%,13 in Indian studies14 as well as LMICs
abroad.15e17 All reports confirm a majority affliction of boys than
girls, M/F ratio of 1.5e3,18 the most common age group being 6e12
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years14,18 and home being the most common place of injury na-
tionally and internationally.18,19 Maximum mortality has been re-
ported in 1e2 years age group20 and RTAs as the most common
cause.20,21 Studies from different geographic regions have shown
falls as common mechanism of trauma in 0e9 years age groups or
even overall.5,9,10,12 A previous study from this institution on 82
patients of pediatric extremity vascular trauma has also reported
similar observations in this age group.12 However in our current
study we found that falls accounted for only 27% of injuries in the
pediatric age group as opposed to RTAs (43%); the predominant
cause of pediatric trauma in our study remained RTAs. A more
plausible explanation is that up to 75% of children admitted to
hospital due to fall from height have a head injury22 and are more
likely to be admitted in neurosurgical department. RTAs were
found to be the leading cause of mortality in another Indian study
as well.

In many parts of the world, most childhood injuries treated in
hospitals are due to falls that occur mainly at home.23 Falls have
been deemed the most common cause of injury in diverse studies
in Ismailia, Uganda24 and Saudi Arabia.25 A mixed intervention
consisting of safer play areas, safer construction, safer furniture for
sleeping and playing and improved supervision has been recom-
mended.8 In a south Asian study, pedestrians and motorcyclists
accounted for themajority of unintentional injuries on the road and
all causedmortality in children.26 Over half of road traffic injuries in
Colombia occur in pedestrians; this figure has been reported as
high as 81% in other studies.8

In our study falls from height were found to be increased from
27% (in 0e18 years age group) to 36.05% (in up to 12 years age
group) catching up with RTAs (44.89%), which is still the predom-
inant injury mechanism in up to 12 years age group. Similar find-
ings have been reported by other researchers.2 The important
implications of this observation lie in the focus for a thrust of
preventive programs. It is interesting to note that the two leading
causes of trauma, RTAs and falls from height, inflict more than 80%
of injuries seen in up to 12 years age group. Improving road safety
will always go a long way in reducing overall trauma burden; this
may not be enough in pediatric trauma especially up to 12 years of
age group, in our setting as well as some others.

Efforts should be directed at reducing childhood injuries in the
home. In developing countries, provision of cr�eches, supervised
nurseries at workplaces, increased awareness of risk factors in the
peri-domestic environment, adequate parental supervision and
child-friendly homes with safeguards on windows and covered
balconies in multi-storey buildings have been suggested. Large
impacts of simple accident prevention programs in the peri-
domestic environment are exemplified by the ‘Kid's Can't Fly’
campaign of York, England.27 Improving student-to-teacher ratios
to enhance supervision, and legislation to discourage physical
abuse by teachers have been recommended. Equipment function-
ality should be actively sought to decrease sport-related injuries.
Play floors should be made of materials that cushion a fall effec-
tively. Loose-fill surfacing materials of 12-inch depth made of sand,
pea gravel, wood and shredded rubber products are recommended.

The mortality rate in our cohort was 4%, which is better than
what has been reported by our western counterparts2,3 and else-
where in India.1 From our viewpoint, it conveys that attention to
pediatric anatomic and physiologic peculiarities and giving the
mechanism of trauma its due importance can achieve the same
results as afforded by dedicated pediatric trauma centers in other
parts of the world. It has been hypothesized that regional pediatric
trauma centers or trauma centers with pediatric commitment pro-
vide superior survival advantages for injured children. Another
reason for our lowmortalitymay be less inclusion of head trauma as
up to 70%of injury deaths havebeen reported due to head injuries.28
Economic burden of pediatric trauma on the family is also
underestimated. The social costs of pediatric trauma can easily tip a
family into poverty.29 Tailored injury prevention research in LMIC is
urgently needed. Injury prevention strategies have to be made for
the respective locales due to varied etiology and cultures. As is
evident, emphasis on same preventive programsmay not give same
results everywhere.

Limitations

The scope of our study could have been wider if we had been
able to report on pediatric abuse, burns, time of day and activity of
the child when injured, selected cost of treatment and use of safety
measures by families. Another limitation is the exclusion of patients
with head trauma and those referred to Level 2 trauma centers,
including which, epidemiological results could have been closer to
the actual picture.

Conclusion

Pediatric trauma is increasingly becoming a cause of concern.
The leading cause is RTAs (43%) as compared to falls from height
(27%); however, falls showan increasing trend (36.05%) as wemove
to younger age groups. Enhancing road safety alone may not be a
lasting solution for prevention of pediatric trauma and local injury
patterns must be taken into account when formulating policies to
address these unique challenges.
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