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INTRODUCTION 

Head injury (HI) is usually defined as injuries affecting 

the brain, scalp, skull, maxilla and mandible and special 

senses of smell, vision and hearing. Depending on the 

extent of the head trauma, head injuries are also 

commonly referred to as brain injury or traumatic brain 

injury (TBI).
1
 

Patients with traumatic HI have a 10-fold higher 

mortality than in those without traumatic HI. Moreover, 

HI takes up two-thirds of in-hospital trauma deaths.
2
 

According to The Global Burden Disease (GBD) 2004 

Summary Tables by Health Statistics and Informatics 

Department, World Health Organization, Geneva, 

Switzerland, the prevalence of HI worldwide is 17670 

thousands, for Africa Region is 1647 thousands, for the 

region of the Americas is 2074 thousands, for Eastern 

Mediterranean region is 2150 thousands, for Europe 

region is 2412 thousands, for South East Asia Region is 

4459 thousands, and for Western Pacific region is 4486 

thousands.
3
 It shows that prevalence of HI in South East 

Asia region is one of the highest globally.
3
 

According to the epidemiology of HI by Jennett in the 

Journal of Neurology, Neurosurgery, and Psychiatry 

1996, road traffic accidents (RTAs), falls, and assaults 

are the primary causes of HI. However, there is a 

considerable variation on causes of HI from place to 
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place.
 
The distribution of causes also changes remarkably 

according to gender, age, and severity of injury.
4
  

In this study, Glasgow coma scale (GCS) is chose to 

classify the severity of head injuries in this research 

study. This is because GCS is used throughout the world 

to monitor patients’ conscious level, which is the global 

index of brain function. GCS is used in terms of three 

easily-measured variables as the eye opening response, 

the best motor response in the upper limbs, and the verbal 

response.
5
  

HIs are significant cause of mortality, thus are crucial 

health problem worldwide that cannot be neglected.
6
 

Therefore, the aim of this study is to describe the causes 

of HI in Dr. Hasan Sadikin General Hospital Bandung 

with the considerations of gender, age and the severity of 

HI. Theoretically, this will provide us with the 

information and knowledge about the causes of HI. 

Practically, this can create society’s awareness on the 

causes of HI, help the future researchers to design 

preventative interventions based on the causes of HI to 

reduce the number of HI and contribute in upcoming 

study. 

METHODS 

The method used in this study was a descriptive 

retrospective method. The study subjects were HI patients 

who were treated in the Department of Neurosurgery of 

Dr. Hasan Sadikin General Hospital Bandung with the 

inclusion criteria of admission period from 1
st
 January 

2015 to 31
st
 December 2015. The exclusion criteria 

including incomplete or lost data of medical record on 

patient’s age, gender, date of admission, Glasgow coma 

scale (GCS) score, diagnosis and cause of HI. In this 

study, causes of HIother than road traffic accidents 

(RTAs), assault and falls are not included. The types of 

RTAs other than bicycle, two-wheelers motor vehicle, 

three-wheelers motor vehicle, four-wheelers motor 

vehicle (car, jeep, van, bus and truck), and pedestrians are 

also not included in this study. Data collection began on 

September to November 2015 with a consecutive 

sampling method, where the minimum sample size 

required in this study were 97 patients. The minimum 

sample size was calculated based on the formula for 

descriptive quantitative study. The study was conducted 

in Department of Neurosurgery of Dr. Hasan Sadikin 

General Hospital Bandung.  

The variables in this study were patients’ characteristics 

(gender, age, and GCS score), causes of HI, and types of 

road traffic accidents in HI patients. Causes of HI 

included road traffic accidents, falls, and assault. The 

types of road traffic accidents in HI patients included 

bicycle, two-wheelers motor vehicle, three-wheelers 

motor vehicle, four-wheelers motor vehicle (car, jeep, 

van, bus and truck), and pedestrians.  

Data were collected retrospectively from the medical 

record of the patients with HI who were treated in the 

Department of Neurosurgery of Dr. Hasan Sadikin 

General Hospital Bandung, in the period of 1
st
 January 

2015-31
st
 December 2015 after the letter of ethics and 

research permit were released. After the data were 

collected, the data were recorded and tabulated. The data 

collected are private and confidential. The obtained data 

were presented in the form of tables with frequencies. 

Descriptions of the data were carried out by counting the 

required totals and percentages of data using Microsoft 

Excel 2007. 

RESULTS 

159 data was collected but 8 of them did not fulfil the 

inclusion criteria which leads to 151 data in total. This 

had fulfilled the minimum sample size criteria for this 

study.  

Road traffic accidents (RTAs) was the highest cause of 

HI (73%), followed by falls (22%). The lowest cause of 

HI was assault (5%). In this study, two-wheelers motor 

vehicle was the highest cause of road traffic accidents in 

HI patients (68%) (Table 1). 

Table 1: Number of patients with head injury based on the causes of head injury.

Causes of head injury No. of patients with head injury 

Road traffic accidents (RTAs) 111 

Bicycle 5 

Two-wheelers motor vehicle 75 

Four-wheelers motor vehicle (car, jeep, van, bus, and truck)  4 

Pedestrians 27 

Falls 33 

Assault 7 

Total (RTA+falls+assault) 151 

 

In this study, majority of the HI patients were male 

(78%). Female only took up to 22% of all HI patients. In 

male and female, road traffic accidents was the highest 

cause of HI (73.7% for male, 72.7% for female) (Table 

2). 
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Table 2: Causes of head injury based on gender.

 

Gender 

Causes of head injury  

Road traffic accidents (RTAs) Falls Assault Total 

Male 87 24 7 118 

Female 24 9 0 33 

Table 3:  Causes of road traffic accidents based on gender. 

  

Gender 

Road traffic accidents (RTAs)   

Total 
Bicycle Two-wheelers 

motor vehicle 

Four-wheelers motor vehicle (car, 

jeep, van, bus, and truck) 

Pedestrians 

Male 2 63 4 18 87 

Female 3 12 0 9 24 

Table 4: Causes of head injury based on age. 

Age (in years) Causes of head injury Total 

Road traffic accidents (RTAs) Falls Assault 

1-5  0 8 0 8 

6-12  14 8 0 22 

13-17  19 2 3 24 

18-45  59 9 4 72 

46-55  6 1 0 7 

55-65  8 3 0 11 

≥ 66  5 2 0 7 

 

In male and female patients, road traffic accidents due to 

two-wheelers motor vehicle was the highest (72.4% for 

male, 50% for female) (Table 3). 

The age range that had the highest number of HI caused 

by road traffic accidents, falls and assault was 18-45 

years old (53.2% for RTAs, 15% for falls, and 57.1% for 

assault). Therefore, the age range of 18-45 years old had 

the highest number of HI patients in this study (Table 4). 

The age range that had the highest number of road traffic 

accidents due to bicycle was 6-12 years old (80%), while 

the age range that had the highest number of road traffic 

accidents due to two-wheelers motor vehicle, four-

wheelers motor vehicle (car, jeep, van, bus, and truck) 

and pedestrians was 18-45 years old (64% for two-

wheelers motor vehicle, 75% for four-wheelers motor 

vehicle, and 29.6% for pedestrians) (Table 5). 

Table 5:  Causes of road traffic accidents based on age. 

  

Age (in years) 

Road traffic accidents (RTAs)   

Total 
Bicycle Two-wheelers 

motor vehicle 

Four-wheelers motor vehicle (car, 

jeep, van, bus and truck) 

Pedestrians 

6-12  4 3 0 7 14 

13-17  1 16 0 2 19 

18-45  0 48 3 8 59 

46-55  0 4 0 2 6 

55-65  0 2 1 5 8 

≥ 66  0 2 0 3 5 

 

Table 6:  Causes of head injury based on Glasgow coma scale. 

 

Glasgow coma scale (GCS) 

Causes of head injury  

Total RTAs Falls Assault 

13-15 (Mild head injury) 64 23 4 91 

9-12 (Moderate head injury) 44 10 3 57 

3-8 (Severe head injury) 3 0 0 3 
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Table 7: Causes of road traffic accidents based on Glasgow coma scale. 

 

 

 

Glasgow coma scale  

Road traffic accidents   

 

Total 
Bicycle Two-wheelers 

motor vehicle 

Four-wheelers motor 

vehicle (car, jeep, van, bus, 

and truck) 

Pedestrians 

13-15 (Mild head injury) 4 40 3 17 64 

9-12 (Moderate head injury) 1 33 1 9 44 

3-8 (Severe head injury) 0 2 0 1 3 

 

In mild, moderate and severe HI, the highest cause of HI 

was road traffic accidents (70.3% for mild HI, 77.2% for 

moderate injury and 100% for severe HI) (Table 6). 

In mild, moderate and severe HI, the highest cause of 

road traffic accidents was two-wheelers motor vehicle 

(62.5% for mild HI, 75% for moderate injury, and 66.7% 

for severe HI) (Table 7). 

DISCUSSION 

In this study, RTAs is the highest cause of HI (73%). 

This is similar to a study from Nigeria and United Arab 

Emirates, where RTAs are the main causes of HI in these 

countries (69% for Nigeria and 67.1% for United Arab 

Emirates).
2,7

 The result of this study might be due to the 

significant growth of motor vehicles each year in 

Indonesia.
8
 In contrary, the incidence of HI caused by 

RTAs has been replaced by falls as the main cause of HI 

in Sweden over time due to the success of preventive 

strategies and public safety measures for RTAs according 

to a study in Sweden.
9
 The second highest cause is falls 

(22%), which is similar to a study in United Arab 

Emirates, where falls is also the second highest cause of 

HI.
2
 The result of this study may be caused by the lack of 

proper safety measures in the place of work, specifically 

at construction sites.
10

 The lowest cause of HI in this 

study is assault (5%), which is different to a study in 

Ethiopia (2014), where fights is the highest cause of HI 

(38.5%).
11

 The difference of results may be caused by 

considerable variations due to different study locations.
4
  

Two-wheelers motor vehicle is the highest cause of RTAs 

in patients with HI in this study (68%). This is supported 

by a study in Greece, where 60.8% of motor vehicle 

traumas are motorcyclists.
12

 This result is also supported 

by a review of risk factors and patterns of motorcycle 

injuries which states that motorcycle accidents takes up 

80% of injuries due to road traffic accidents in Thailand 

and more than 50% of road traffic deaths in Malaysia. 

Two-wheelers accounted for more than 50% of all 

registered vehicles in these two Asian countries.
13

 The 

result in this study is similar to a study in Bandung, 

where two-wheelers motor vehicle is the highest cause of 

RTAs in traumatic brain injury patients (74.6%). In 

Bandung, most people still consider that two-wheeled 

vehicle is the best transportation option till today. This 

may be the factor that contributes to the result in this 

study.
6
 Besides, the result in this study may be also due to 

a high number of two-wheelers motor vehicle in 

Indonesia because motorized 2- and 3-wheelers take up 

82.8% of the total registered vehicles in Indonesia in 

2013 according to WHO’s Country Profiles.
14

  

In this study, most of the HI patients are male (78%), 

while female only takes up 22% of all HI patients. This is 

the similar to a study in Ethiopia, where there are 47 

males out of 52 HI patients (90.4%).
11

 This result is also 

similar to the study in United Arab Emirates, where there 

are 521 males out of 589 HI patients (88.3%).
2
 The result 

in this study may be due to the less exposure to risk 

factors of HI in females as they prefer to stay in the house 

compared to males.
15

  

RTA was the highest cause of HI for both male and 

female in this study. This is different compared to a study 

in Scotland where falls is the highest cause of HI for both 

male and female. This might be caused by considerable 

variations due to different study locations.
4
 

Two-wheelers motor vehicle is the highest cause of road 

traffic accidents in both male and female HI patients in 

this study which is supported by a study conducted in 

Greece, where motorcyclists is the highest cause of RTAs 

in male and female road-users.
12

 The result in this study 

might be due to a high number of two-wheelers motor 

vehicle in Indonesia because motorized 2- and 3-wheelers 

take up 82.8% of the total registered vehicles in Indonesia 

in 2013 according to WHO’s Country Profiles.
14

  

In this study, the age range that has the highest number of 

HI caused by RTAs, falls and assault is 18-45 years old. 

Therefore, the age range of 18-45 years old has the 

highest number of HI patients in this study. This is 

similar to a study in Bandung, where 18-45 years old is 

the age range that has the most cases of TBI. The result in 

this study can be due to the high mobility in the age range 

of 18-45 years old.
6
  

The age range that has the highest number of RTAs due 

to bicycle in this study is 6-12 years old, which is 

supported by a study in United Arab Emirates, where 

children less than 16 years of age are the majority 

patients with bicycle-related injuries.
16

 Children are 

inexperienced cyclists generally, compared to adults and 

they spend more time on cycling, thus they are more 

susceptible to injuries related to bicycle.
17-19

 These can be 

the factors that contribute to the result in this study. On 
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the other hand, the age range that has the highest number 

of RTAs due to two-wheelers motor vehicle, four-

wheelers motor vehicle (car, jeep, van, bus, and truck) 

and pedestrians in this study is 18-45 years old. This is 

supported by a study in Kenya, where 75% of road traffic 

accident victims are in the age range of 20-49 years.
20

 

The result in this study might be due to the high mobility 

in the age range of 18-45 years old.
6
  

In this study, the highest cause of HI in mild, moderate 

and severe HI is RTAs. This is different from a study on 

epidemiology of HI by Jennett where road traffic 

accidents are the dominant cause only for severe and fatal 

injuries.
4
 The result of this study is also different 

compared to a study in United Arab Emirates, where 

RTA is the main mechanism for only severe HI, causing 

more than 80% of deaths.
2
 The difference of results might 

be due to RTA as the major cause of HI in this study.  

The highest cause of RTAs in mild, moderate, and severe 

HI in this study is two-wheelers motor vehicle. This is 

different from a study in Taiwan, where 89.6% of 

patients that met with motorcycle accidents sustain mild 

head injury.
21

 The difference of results might be due to 

two-wheelers motor vehicle as the major cause of RTAs 

in HI patients in this study. This is supported by the 

significant growth of motor vehicle in every year that is 

dominated by motorcycles in Indonesia.
8
  

Limitation 

The limitation of the study is the short data collection 

period, thus only 151 data were collected. This may 

affect the interpretation and analysis of the study results. 

Besides, incomplete or lost data of medical record is also 

the limitation to this study.  

CONCLUSION  

RTAs is the main mechanism of HI and two-wheelers 

motor vehicle is the main cause of RTAs in HI patients in 

Dr. Hasan Sadikin General Hospital Bandung. This is the 

same for all genders and severities of HI. In this study, 

male is more susceptible to head injury compared to 

female. The age range that has the highest number of HI 

due to RTAs, falls and assault is 18-45 years old. This is 

the same to the highest number of RTAs due to motor 

vehicles and pedestrians, while the age range that has the 

highest number of RTAs due to bicycle is 6-12 years old. 

Therefore, to reduce the number of HI effectively, future 

researchers have to design various preventative methods 

based on the causes of HI with the considerations of 

gender, age and the severity of HI. 
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