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Introduction

Traumatic brain injury in children and adolescents is a major
public health problem in many countries in the world. In the
United States, the annual incidence is said to be
approximately 400 per 100,000 constituting a major cause
of death and disability. The male to female ratio is
approximately 1.8:1 and increases to 2.2:1 when children
ages 5 to 14 years are considered. The proportion of brain
injury caused by road traffic accidents increasewith age from

approximately 20% in children ages 0 to 4 years up to 66% in
adolescents. Pedestrian or bicycle-related injuries more
likely affect younger children, whereas adolescents are
more often injured in road traffic accidents.1–3 The COVID-
19 pandemic caused a significant reduction in road traffic
accidents and the number of severe head injury. Indeed,
during this COVID-19 pandemic, fewer vehicles have been
observed on roads. An overall reduction of 32% in road
accidents, 33.5% in fatalities, and 33.6% in injuries was
reported in 2020 as compared to 2019, as per the road
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Abstract Background The mechanism of injury, type of pathology, mode of management and
specific problems, in the pediatric age group make these a unique population. The
COVID-19 pandemic and lockdown caused a significant reduction in the number of road
traffic accidents during the same period and the resultant number of head injuries in
children.
Methods This was a descriptive study of 76 consecutive pediatric patients admitted
with head injury between June and December 2020. Children under 18 years with head
injury admitted in our hospital were included.
Results The most common etiology of pediatric head injury was found to be fall from
height (61.8%) followed by road traffic accidents (27.6%). Themost common age group
affected was 1 to 5 years with a mean of 6.3�5 years. Road traffic accidents were
commonly seen in the 15 to 18 age group. The Glasgow Outcome Score (GOS) of 1
(death) was seen in one patient (1.3%) and low disability in 98.7% of patients.
Conclusion Falls formed themost important cause of pediatric head injury during this
pandemic, and carefulness on the part of parents can help avoid dangerous
consequences for the children. Recovery with minimal disability was observed in
approximately all cases in this study. The number of severe traumatic brain injury was
very low in this study. This can be attributed to the COVID-19 pandemic causing
significant reduction in road traffic accidents and the number of severe head injury
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accident statistics compiled by the Technical Support Group
of Kerala Road Safety Authority from data sourced from the
State Crime Records Bureaus. The lockdown has resulted in
a significant reduction in the number of road traffic
accidents. Statistics suggest that roughly about 10,000
lives have been saved by the lockdown in India in
1 month due to road traffic accidents as against a loss of
200 lives due to coronavirus.4–10 The mechanisms of injury
in the majority cases of infants, toddlers, and young child
brain injury are related to assaults or child abuse and falls.
The majority of children among these age groups were
found to have mild head injury .Traumatic brain injury
(TBI) is a main cause of functional disability and death in
children worldwide. A report from Europe showed that,
among children with blunt head trauma, the rate of fatal
and nonfatal TBI was 0.5 and 5.2 per 1000 children,
respectively.11 Younger children are most likely to incur a
TBI from falls, whereas adolescents with TBIs are most
commonly injured in MCs and sports-related trauma.12 In
India over 40% population is under 15 years of age and
belongs to the pediatric age group. The increase in the
number of vehicles and road traffic accidents in India also
significantly contribute to increase in pediatric head
injuries.13,14 The magnitude of the problem is therefore,
immense. The mechanism of injury, type of pathology,
mode of management and specific problems, in the
pediatric age group makes these an entirely different
management problem compared to that the adult
population. The above points justify the need for a special
consideration of pediatric head trauma.

Aims and Objectives

This study aims to study the clinico-etiological profile and
outcome of children admitted with head injury during the
COVID-19 pandemic and lockdown period.

Methods

This was a descriptive study planned in the Department of
Neurosurgery and Paediatric Surgery of Govt. Medical
College, Thiruvananthapuram of all admitted pediatric
head injuries.

Inclusion Exclusion Criterion:
Children under 18 years of age, admitted in our hospital with
head trauma were included. Children with low mechanism
falls and thosewho sustainedminor contusion injuries to the
face and scalp were excluded.

Duration
The study was conducted for 7 months, between June 2020
and December 2020.

Consent
Informed consent was taken from the parents of all patients.
Informed assent was taken for children between 12 and
18 years of age

Ethical Issue
Ethical clearance was obtained from the Institutional Ethics
Committee.

Study Factors
All consecutive cases satisfying the inclusion criteria were
studied. The following was collected as part of the injury
surveillance: Demographic details included the child’s age
and gender. The intent of injury (unintentional, assault,
self/harm, or unknown) and the primary cause of injury
(fall, motor vehicle crash, sports injury, interpersonal
violence or others) was documented. If the child was
involved in a motor vehicle crash, it was recorded if he
was a pedestrian, cyclist, motor vehicle front or back
passenger, motorbike front or back passenger. Details
surrounding the object involved in the trauma and the
location of the injury was studied. Clinical examination,
neurological examination with GCS score and pupillary
reactivity, presence of any other injuries, CT findings were
noted. Details regarding surgery was noted. Outcome of the
patient at discharge based on Glasgow Outcome Score (GOS)
was noted.

Calculation of Sample Size

Sample Size¼ {Z2
�
(p)

�
(q)}/D2

The sample Size for the study is estimated using the above
formula. Substituting the values- where Z value for the
confidence level chosen¼1.96 (for 95% confidence level
from standard normal distribution);

p¼0.06 (pediatric TBI15

q¼1-p¼1-0.22¼0.94

D¼margin of error which is acceptable¼0.05 (or 5%)
The sample size calculated to be 88.
Even though the sample size calculated was found to be

88, the ongoing COVID pandemic which was rampant in
2020 caused a significant reduction in the number of
pediatric head injuries being admitted in our institution
and hence the sample size obtained during that period
was 76.

Statistical Analysis
Data were entered in the excel spread sheet. Descriptive
statistics of the explanatory and outcome variables was
calculated by mean, standard deviation for quantitative
variables, frequency and proportions for qualitative
variables. Inferential statistics such as Chi-square test was
applied for categorical variables. The level of significancewas
set at 5%. Any other necessary tests found appropriate was
dealt at the time of analysis based on data distribution.

Results

Seventy-six patients, all under 18 years of age were included
in the study from June 2020 to December 2020. The detailed
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distribution of patient and treatment characteristics among
the study population is as follows.

Mode of Injury
Fall from height (61.8%) was the most common mode of
injury in this study. This was followed by road traffic
accidents, which contributed about 27.6%. Fall of objects
included fall of jackfruit, coconut and television over the
head. Others included head hitting against another child’s
head when the child was playing.

Age and Sex Distribution
The children were classified into four age groups. 1) infants
(0-1year), 2) toddlers and pre-scholers (1-6 years), 3) school
going (6-15 years), 4) adolescents (15-18 years)14,16–18

The most common age group affected were the toddlers
and pre-schoolers (46.1%), followed by the school going
group (30.3%). In all, 64.5% of all children were males and
the rest females.

Severity of Head Injury Based on Glasgow Coma Scale
(GCS) on Admission:
Severity of head injury based on GCS19,20 was classified into
mild (13-15), moderate (9-12), and severe (3-8). Mild head
injury was seen in 92.9%, moderate (3.9%), and severe (3.9%).

Presence of Other Associated Injuries
Associated injuries such as orthopaedic injuries were seen in
10.5%, abdominal and chest injuries in 1.3%, whereas most
patients showed no significant associated injuries.

CT Findings
Skull bone fractures were seen in the majority (56.6%),
followed by SDH (31.6%), hemorrhagic contusions (18.4%),
EDH (14.5%), pneumocephalus (10.5%), SAH (9.2%), brain
edema (7.9%), intraventricular hemorrhage (2.6%), diffuse
axonal injury (1.3%).

Single CT finding was seen in 46 patients (60.5%) and
multiple findings in 30 patients (39.5%).

Management of Patient:
Among the 76 patients studied, only 1 was operated (1.3%).
This patient underwent evacuation of EDH, whereas 98.7% of
patients were managed conservatively.

Duration of Stay in the Hospital
The mean duration of stay in the hospital was 4.6 days�1.7.

Table 1 Percentage distribution of the sample according to the
mode of injury

Mode of injury Count Percentage

RTA 21 27.6

Fall from height 47 61.8

Fall of object over head 6 7.9

Others 2 2.6

Table 2 Percentage distribution of the sample according to
age

Age Count Percentage

0-1 year 21 27.6

1-6 years 47 61.8

6-15 years 6 7.9

15-18 years 2 2.6

Mean� SD 6.3� 5

Table 3 Percentage distribution of the sample according to
severity of head injury based on GCS on admission

Severity of head injury based
on GCS.

Count Percentage

Mild head injury (GCS 13-15) 70 92.1

Moderate head injury (GCS 9-12) 3 3.9

Severe head injury (GCS 3-8) 3 3.9

Fig. 1 Percentage distribution of the sample according to sex.

Fig. 2 Percentage distribution of the sample according to other
injuries.
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Glasgow Outcome Score (GOS) on Discharge
The GOS21,22 of 1 (death) was seen in 1 patient (1.3%) and
low disability in 98.7% of patients. These outcome
parameters were mainly because of the majority of mild
head injury cases that were noted.

Discussion

The study was conducted between June and December 2020
of all pediatric TBI patients under 18 years of age, and the
sample size obtained was 76. Sample size calculated as per
the reference study15was 88. The reduction in the number of
cases was probably due to the COVID-19 pandemic, which
was active during the study period significantly reducing the
number of road traffic accidents and the number of patients
being admitted in our hospital. As per our in-house data that
showed that there were more than 100 patients during the
same duration in the previous year. A comparison of the
data collected retrospectively in 2019 between the same
period (June–December) shows the significant difference
when compared to the present study data. The table is
shown below.

The etiology included fall from height 61.8%, road traffic
accidents 27.6%, fall of object on the head which included
things such as coconut, jackfruit, and television. In all, 7.9%
and others such as head hitting another child’s head,
attempted hanging 2.6%. However, road traffic accidents
were the most common etiology in the previous year.
According to Tan RMR, Ganapathy et al’s “Paediatric
emergency department attendances during COVID-19 and
SARS in Singapore,”23 the reduction in road traffic accidents
during the COVID-19 period when compared to the previous
year were comparable to our study. Sanford, Zagoryet al24

also showed a similar reduction in RTAs compared to
previous years. The distribution according to age<1 year;
10.5%, 1–5 years; 46.1%, 6–14 years; 30.3%, 15–18 years;
13.2%. However, the most common age group was between
15 and 18 years (39.5%) in other studies15 conducted during
the pre-COVID times. No similar data were found in the
literature during the COVID period.

The distribution of etiology among the age group was
found be in the less than 1 year age group; the most common
mode of injury was fall from height, 1 to 5 years it was fall
from height, 6 to 14 years was fall from height and 15 to
18 years was road traffic accidents. The above difference in
the mode of injury and the age group affected when
compared to the previous year from our data and other
similar studies15,24 may be attributed to the COVID 19
pandemic that caused a significant reduction in the
number of road traffic accidents and the closure of schools
during the same period, which resulted in reduction in RTAs
leading to accidental falls being the most common mode of
injury. Gender distribution included 64.5% males and 35.5%
females .The type of head injury based on GCS was found to
be; mild head injury seen in 92.1%, moderate head injury in
3.9%, and severe head injury (3.9%). Associated injuries such
as orthopaedic injuries were seen in 10.5%, abdominal and
chest injuries in 1.3%, whereas most patients showed no
significant associated injuries. The CT findings of patients
studied showed skull bone fractures in the majority (56.6%)
followed by SDH (31.6%), hemorrhagic contusions (18.4%),
EDH (14.5%), pneumocephalus (10.5%), SAH (9.2%), brain
edema (.9%), intraventricular hemorrhage (2.6%), diffuse
axonal injury (1.3%). This was comparable to other studies

Fig. 3 Percentage distribution of the sample according to CT findings.

Table 4 Percentage distribution of the sample according to
duration of stay in hospital

Duration of stay in hospital Count Percentage

1–3 days 18 23.7

4–6 days 49 64.5

7–10 days 9 11.8

Mean� SD 4.6� 1.7

Table 5 Percentage distribution of the sample according to
GOS on discharge

GOS on discharge Count Percentage

Death 1 1.3

Low disability 75 98.7
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as well as our previous years data which also showed skull
bone fracture in the majority of patients studied.15 Outcome
of patients with head injury were on the basis of
management, which was surgical or conservative

management, duration of stay in the hospital, and outcome
at the time of discharge based on the GlasgowOutcome Score
(GOS). Among the 76 patients studied, only 1 was operated
(1.3%). This patient underwent evacuation of EDH, whereas

Table 6 Comparison of pediatric head injury admissions of 2020 (June–December) with the same duration in the previous year
(June–December 2019) in our Institution

2019 (June–December) 2020 (June–December)

Total admissions during this period 122 76

Male:female 79:43 49:27

Mode of injury

1. RTA 1. 78 (63.9%) 1. 21 (27.6%)

2. Fall from height 2. 36 (29.5%) 2. 47 (61.8%)

3. Fall of objects over head 3. 6 (4.9%) 3. 6 (7.9%)

4. Others 4. 2 (1.6%) 4. 2 (2.6%)

Age group

1. 0–1 year 1. 12 (9.8%) 1. 21 (27.6%)

2. 1–6 years 2. 37 (30.3%) 2. 47 (61.8%)

3. 6–15 years 3. 22 (18.03%) 3. 6 (7.9%)

4. 15–18 years 4. 51 (41.8%) 4. 2 (2.6%)

GCS on admission

1. Mild head injury (GCS 13–15) 1. 98 (80.3%) 1. 70 (92.1%)

2. Moderate head injury (GCS 9–12) 2. 8 (6.5%) 2. 3 (3.9%)

3. Severe head injury (GCS 3–8) 3. 16 (13.1%) 3. 3 (3.9%)

CT Findings

1. Skull bone fractures 1. 60.2% 1. 56.6%

2. SDH 2. 42.5% 2. 31.6%

3. Hemorrhagic contusions 3. 16.9% 3. 18.4%

4. EDH 4. 22.3% 4. 14.5%

5. Pneumocephalus 5. 9.6% 5. 10.5%

6. SAH 6. 17.4% 6. 9.2%

7. Brain edema 7. 6.2% 7. 7.9%

8. Intraventricular hemorrhage 8. 2.3% 8. 2.6%

9. Diffuse axonal injury 9. 1.6% 9. 1.3%

Management

1. Surgery 1. 12 (9.8%) 1. 1 (1.3%)

2. Conservative 2. 110 (90.1%) 2. 75 (98.7%)

Mean duration of stay in hospital

1. 1–3 days 1. 36 (29.5%) 1. 18 (23.7%)

2. 4–6 days 2. 67 (54.9%) 2. 49 (64.5%)

3. 7–> 10 days 3. 19 (15.5%) 3. 9 (11.8%)

GOS on discharge

1. GOS 1 (death) 1. 3 (2.4%) 1. 1 (1.3%)

2. GOS 2 (vegetative state) 2. 0 (0%) 2. 0 (0%)

3. GOS 3 (severe disability) 3. 2 (1.6%) 3. 0 (0%)

4. GOS 4 (moderate disability) 4. 11 (9%) 4. 0 (0%)

5. GOS 5 (good recovery) 5. 106 (86.8%) 5. 75 (98.7%)
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98.7% of patients were managed conservatively. The mean
duration of stay in thehospitalwas 4.6�1.7 days. The GOS of
1 (death) was seen in one patient (1.3%) and GOS of 5 (low
disability) in 98.7% of patients. These outcome parameters
were mainly because of the majority of mild head injury
cases which were noted. The 2019 data also showed higher
incidence of mild head injury and comparable data in
relation to the GOS outcomes.

Limitations of the Study
The GOS was only considered at the time of discharge and
further follow-up was not done. The sample size was less
when compared to the expected as per calculations based on
other studies.15

Conclusion

The study results show fall from height as the most common
cause of pediatric head injury with male preponderance,
followed by road accidents and various other mechanisms.
Our data show that the number of domestic accidents has
significantly increased during the COVID period compared
with the previous year. Home safety and injury prevention
measures in thehousehold environmentmustbe reinforced at
the community and emergency department level alongside
infection controlmeasures for this pandemic. Falls formed the
most important cause of pediatric head injury and slight
carefulness on the part of parents can help avoid disastrous
consequences for the children. Recovery with minimal
disability was observed in approximately all cases in this
study. The number of severe traumatic brain injury was very
low in this study. This can be attributed to the COVID-19
pandemic causing significant reduction in the RTAs and the
number of severe head injury. Existing research that has
examined effects of indicators on road safety has generally
foundreductions in road fatalitiesduring thisCOVID19period.
These days, almost many school children are capable of
handling motor vehicles and incidence of road traffic
accidents are also increasing year by year with an exception
this time. Hopefully, this study helps to understand and
provide guidance or formulate new regulations in relation to
road safety and awareness thereby preventing severe head
injuries associatedwith road traffic accidents and the resulting
morbidity associated with it.
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