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Incidence of  Traumatic Brain Injury in a Ghanaian Tertiary Hospital 
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Traumatic brain injury (TBI) is considered as one of the most silent epidemics and its incidence is 
rising worldwide due to injuries associated with the increased use of motor vehicles and bad road 
network, particularly in middle-income and low-income countries including Ghana. The aim of 
this study was to assess the incidence of TBI, cause of injury as well as outcomes of patient’s care 
in the Tamale Teaching Hospital in Ghana. This retrospective study was carried out at the Tamale 
Teaching Hospital, the only Tertiary referral hospital in the whole of the savanna ecological zone 
of Ghana over 43 months from January 2009 to July 2012. All patients admitted into the hospital and 
diagnosed as having TBI were included in the study. The medical records of a total of 671 patients 
who were diagnosed with TBI were reviewed. Information regarding the age, sex, occupation and 
initial external cause of injury was retrieved. Data regarding length of hospital stay and treatment 
outcome were also retrieved. External cause of injury was classified according to International 
Classification of Diseases (ICD) guidelines as Road Traffic Accidents (RTA) (irrespective of type), 
fall from height, assault, gunshot, game or sport related accident and other causes. Road traffic 
accident accounts for relatively high incidence of hospitalized TBI. Majority of the patients were 
male within the 21-30 year age group. The high number of Intensive Care Unit (ICU) fatalities may 
indicate that more resources and facilities (intensive care nurses and equipment to monitor intra-
cranial pressure) are needed to help in the management of cases particularly head injuries.  
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INTRODUCTION  
Traumatic brain injury (TBI) has been defined as 
damage to brain tissue caused by external mechanical 
force. This is usually evidenced by: loss of con-
sciousness due to brain trauma, or post traumatic 
amnesia, or skull fracture, or objective neurological 
findings that can be reasonably attributed to TBI on 
the initial physical or mental status examina-
tions’(Nestvold et al., 1988).  Worldwide TBI is said 
to be a very serious public health and socio-
economic problem and a major cause of death and 
lifelong disability especially among young adults. 
Studies have shown that the prevalence of TBI var-
ies from different geographical locations (Nestvold et 
al., 1988). In the USA, it is estimated that more than 

5 million people suffer some form of TBI resulting 
in disabilities. In Europe it is estimated that there is 
an average incidence of 235 per 100,000, with most 
countries experiencing an incidence in the range of 
150–300 / 100,000 per year (Tagliaferri et al., 2006).  
 
TBI commonly leads to neurocognitive deficits 
(such as impaired attention, inability to form 
visuospatial associations, or poor executive func-
tion) and psychological health issues. Research has 
shown that about 30–70% of TBI survivors devel-
op depression and are more likely to exhibit in-
creased impulsivity, poor decision making and im-
pulsive aggressive behavior (Roozenbeek et al., 
2013). These types of impairments can affect inter-
personal relationships and contribute to poor com-
munity, social and vocational integration and re-
quire long term placement in an institutional set-
ting (Roozenbeek et al., 2013). 
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TBI is considered as one of the most silent epidem-
ics because society is largely unaware of the magni-
tude of this problem.  The incidence of TBI world-
wide is rising, mainly owing to injuries associated 
with the increased use of motor vehicles and bad 
road network, particularly in middle-income and low
-income countries including Ghana. The number of 
patients admitted and treated in hospital is said to be 
an indicator of the impact of local injuries on the 
already merger hospital resources in these countries.  
The injury mechanism of TBI is also highly varied. 
In Europe and in the United States of America falls 
are the leading causes of TBI hospitalization 
(Ingebrigtsen et al., 2000; Hukkelhoven et al., 2002; 
Tagliaferri et al., 2006). However traffic related acci-
dent continue to be the main cause of injuries in-
cluding TBI in the rest of the world especially in 
developing countries (Jennett et al., 1977; Hukkelho-
ven et al., 2002; Langlois et al., 2006).  
 
Variability in both diagnostic criteria and case ascer-
tainment in TBI makes it difficult for the estimation 
of incidence and confounds comparison between 
different studies. However, studies have shown that 
epidemiological patterns of TBI are changing and 
the need for research in this area is ever more press-
ing so as to implement more effective injury preven-
tion and treatment programmes in our hospitals. To 
the best of our knowledge there has not been any 
study on the incidence and causes of TBI in Ghana. 
The aim of this study was to assess the incidence of 
TBI, cause of injury as well as outcomes of patient’s 
care in the Tamale Teaching Hospital in Ghana.  
 
PATIENTS AND METHODS 
 
Study design and setting 
This retrospective study was carried out at the Ta-
male Teaching Hospital which is the only Tertiary 
referral hospital in the whole of the savanna ecologi-
cal zone of Ghana. This zone include Northern Re-
gion, Upper East, Upper West and some parts of 
northern Volta and Brong Ahafo regions of Ghana. 
The hospital also received cases from neighbouring 
countries like Burkina Faso, Mali and Northern part 
of Togo. The study covered 43 months from Janu-
ary 2009 to July 2012. 

Subjects and Data collection 
In this study TBI was defined as damage to brain 
tissue caused by external mechanical force as evi-
denced by: loss of consciousness due to brain trau-
ma, or posttraumatic amnesia, or skull fracture, or 
objective neurological findings that can be reasona-
bly attributed to TBI on the initial physical or men-
tal status examinations (Nestvold et al., 1988). 
 
All patients admitted into the hospital and diag-
nosed as having TBI were included in the study. 
The medical records of a total of 671 patients who 
were diagnosed with TBI were reviewed. Infor-
mation regarding the age, sex, occupation and initial 
external cause of injury was retrieved. Data regard-
ing length of hospital stay and treatment outcome 
were also retrieved. External cause of injury was 
classified according to International Classification 
of Diseases (ICD) guidelines as Road Traffic Acci-
dents (RTA) (irrespective of type), fall from height, 
assault, gunshot, game or sport related accident and 
other causes. Other causes included those who had 
sustained head injury from collapse of buildings or 
those hit in the head with objects. 
 
Ethical consent 
This retrospective study was approved by the Com-
mittee on Human Research, Publication and Ethics 
(CHRPE) of the Tamale Teaching Hospital Tamale, 
Ghana.  
 
Data management and analysis 
Patient’s information was made anonymous and de-
identified prior to entering the data for analysis. 
Categorical variables were displayed as frequencies 
and proportions and compared using Chi-Square or 
Fisher’s exact test. Continuous variables (Patient 
age) was reported as mean ± SD. In all statistical 
tests, a value of P<0.05 was considered significant. 
All statistical analysis was performed using Systat 
for Windows, Version 11.0, (Systat Software, 
Erkrath, Germany; www.systat.com). 
 
RESULTS 
The records of 671 patients who met the inclusion 
criteria, 565 (84.20%) male and 106 (15.80%) fe-
male were review over 43 month period from Janu-
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ary 2009 to July 2012. The mean age of the study 
patients was 28.17 ± 16.49 years (Mean ± SD). The 
incidence of TBI stratified by age, gender and occu-
pation is shown in table 1. Children ages 0-10 years 
constituted about 14.0% of the study population 
with adult above 60 years constituting about 5.51%. 
The highest incidence of TBI occurred among pa-
tients within 21-30 years age bracket with a rate of 
29.66% followed by those between 11-20 years with 
19.67%.  
 
The highest occupation specific TBI incidence was 
among unemployed individuals constituting 25.04% 
(168) follow by farmers with 21.46% (144 patients). 
About 14.0% of the patients were students of which 
11.92% (80) were male and 2.39% (16) were female. 
The general male:female ratio is 5.3:1.0. The male 
specific incidence of TBI was highest in the age 
bracket of 21-30 years with 17.42% while that of 
female was within 0-10 years with 3.87%. 

VARIABLE 
Total 
N (%) 

Male 
N (%) 

Female 
N (%) 

Age    
0-10 94 (14.00) 68 (10.13) 26 (3.87) 
11-20 132 (19.67) 108 (16.10) 24 (3.57) 
21-30 199 (29.66) 184 (27.42) 15 (2.24) 
31-40 125 (18.63) 106 (15.80) 19 (2.83) 
41-50 59 (8.79) 46 (6.86) 13 (1.94) 
51-60 25 (3.73) 21 (3.13) 4 (0.60) 
>60 37 (5.51) 32 (4.77) 5 (0.75) 
OCCUPATION    
Unemployed 168 (25.04) 134 (19.97) 34 (5.07) 
Self employed 8 (1.19) 7 (1.04) 1 (0.15) 
Civil servant 48 (7.15) 44 (6.56) 4 (0.60) 
Trader 65 (9.68) 47 (7.00) 18 (2.68) 
Farmer 144 (21.46) 132 (19.67) 12 (1.79) 
Driver 15 (2.24) 15 (2.24) 0 (0.00) 
Children 84 (12.52) 61 (9.09) 23 (3.43) 
Student 96 (14.31) 80 (11.92) 16 (2.39) 
Artisan 39 (5.81) 39 (5.81) 0 (0.00) 
Others 4 (0.60) 3 (0.45) 1 (0.15) 

Table 1: Socio-demographic characteristics of 
patients 

Figure 1 shows the incidence of TBI cases stratified 
by months over the study period. The incidence of 
TBI hospitalization showed a monthly variation 
throughout the study.  There was a general increase 

in the number of TBI hospitalization starting from 
February (a total of 44 cases) and peaking in May 
with a total of 101 cases. The numbers of cases 
dropped in June and started to rise again in July 
through to November. July, December and January 
recorded the lowest number of TBI hospitalization 
over the study period as shown in figure 1. 

Figure 1: Monthly incidence of TBI cases over 
the study period 

Over the study period there was a rise in the num-
ber of TBI hospitalization from 2009 to 2011. In 
2009 a total of 101 TBI cases were recorded with 
85 male and 16 female.  This number increased to 
196 in 2010 comprising of 164 males and 32 female 
representing a 95.1% increase. In 2011 the number 
of TBI hospitalization remained very high at 197 
cases per year. It is worth mentioning that data for 
2012 was just for the first seven months of the year 
and the number of TBI case recorded for 2012 was 
177 as shown in Figure 2.  
 
When the external mechanism of injury was ana-
lyzed, road traffic related accidents was the highest 
cause of TBI occurring in over 90% of the patients, 
followed by fall from height with 3.43% and assault 
(2.24%). Gunshot accounted for 2.09% of the caus-
es of TBI with game related and other causes of 
injury occurring in 0.30% and 0.75% of the patients 
respectively as shown in Table 2. The cause of inju-
ry varied with respect to the occupation of the pa-
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Figure 2: Gender incidence of TBI cases over 
the study period 

tients. The highest incidence of TBI hospitalization 
associated with RTA occurred among the unem-
ployed (26.47 %) and among children (26.00%) fol-
lowed by farmers (21.57%) and traders (9.80%) 
(Table 3). Fall from height occurred mostly among 
farmers and children accounting for about 39.13% 
and 30.43% respectively. Assault cases were also 
highest among children (46.67%) and traders 
(20.00%). Gunshot injuries were predominantly 
among children who accounted for over 70.00% of 
all gunshot related cases as shown in Table 3. 
 
Mechanism of injury varied with age as shown in 
table 4. The incidence of assault was highest in the 
age group of 11-20 years and 21-30 years. Fall from 
height was commonest in the age group of 31-40 
years and 0-10 years. The incidence of TBI hospital-
ization as a result of gunshot was highest among the 

Occupation 
Assault 
N = 15 

Fall from height 
N = 23 

Playing game 
N = 2 

Gunshot 
N = 14 

Rta 
N = 612 

Others 
5 

Unemployed 2 (6.67) 4 (17.39) 0 (0.00) 0 (0.00) 162 (26.47) 0 (0.00) 

Self-employed 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 

Civil servant 0 (0.00) 1 (4.35) 0 (0.00) 1 (7.14) 45 (7.35) 1 (20.00) 

Trader 3 (20.00) 0 (0.00) 0 (0.00) 1 (7.14) 60 (9.80) 1 (20.00) 

Farmer 2 (13.33) 9 (39.13) 0 (0.00) 1 (7.14) 132 (21.57) 0 (0.00) 

Driver 1 (6.67) 0 (0.00) 0 (0.00) 1 (7.14) 13 (2.12) 0 (0.00) 

Artisan 0 (0.00) 2 (8.70) 1 (50.00) 0 (0.00) 36 (5.88) 0 (0.00) 

Others 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 3 (0.49) 0 (0.00) 

Children 7 (46.67) 7 (30.43) 1 (50.00) 10 (71.43) 161 (26.30) 3 (60.00) 

Table 3: Mechanism of injury stratified by occupation 

Case N % 

Assault 15 2.24 
Fall from height 23 3.43 
Playing game 2 0.30 
Gunshot 14 2.09 
RTA 612 91.21 
Others 5 0.75 

Table 2: Initial cause of injury 

under 20 years. Road traffic accidents were the 
most common causes of TBI in the age group of 
21-30 years followed by 11-20 years group as 
shown in Table 4. 
 
Case fatality  
Seventy six patients died due to TBI hospitalization 
during the study period constituting about 11.3% 
of all cases. More than half of this death occurred 
in ICU. The injury mechanism of over 90% of the 
deceased patients was through RTA. The rest of 
the deaths had gunshot and fall from height as the 
injury mechanism. The mean age of the deceased 
patients was 34.0 ± 20.69 (mean ± SD). The medi-
an age was 30.0 years, 25% percentile, 22.00 and 
75% percentile as 43.75. The age range was 2 – 90 
years. Of those who died, 36.84% were unem-
ployed, 26.32% were farmers and about 17.10% 
were students. 
 
DISCUSSION 
The study revealed that TBI mostly affects young 
unemployed males between the ages of 21–30 years 
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Age 
Assault 
N = 15 

Fall from height 
N = 23 

Playing game 
N = 2 

Gunshot 
N = 14 

RTA 
N = 612 

Others 
N = 5 

0-10 0 (0.00) 6 (26.09) 0 (0.00) 3 (21.43) 84 (13.73) 1 (20.00) 

11-20 5 (33.33) 5 (21.74) 1 (50.00) 6 (42.86) 114 (18.63) 1 (20.00) 

21-30 5 (33.33) 1 (4.35) 1 (50.0) 1 (7.14) 189 (30.88) 2 (40.00) 

31-40 4 (26.67) 9 (39.13) 0 (0.00) 1 (7.14) 111 (18.14) 0 (0.00) 

41-50 1 (6.67) 1 (4.35) 0 (0.00) 0 (0.00) 56 (9.15) 1 (20.00) 

51-60 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 25 (4.08) 0 (0.00) 

>60 0 (0.00) 1 (4.35) 0 (0.00) 3 (21.43) 33 (5.39) 0 (0.00) 

Table 4: Mechanism of injury stratified by age 

with a mean age of 28.17 years with a male to female 
ratio of 5:1. The second highest affected age group 
was patient’s age 20 years and below constituting 
about 20% of the overall study population. This 
finding is similar to previous findings in several 
countries which showed that TBI are most common 
among the most economically active group in a pop-
ulation (Masson et al., 2001; Tennant, 2005; Rosso et 
al., 2007). The fact that head injury or TBI affects a 
predominately younger population carries with it a 
high potential economic impact.  
 
Studies have shown that most of the people who are 
affected and are in active employment are not able 
to return to their jobs after treatment (Thornhill et 
al., 2000; Haboubi et al., 2001). Other studies have 
indicated that TBI shows a bimodal occurrence 
among children age 0-14 years and among the elder-
ly above 70 years (Hyder et al., 2007; Andelic et al., 
2008). Even though the present study showed a 
higher number of children being affected, the num-
ber of elderly people was very low. The difference 
could be due to that fact most of these studies were 
done in Western countries which has different pop-
ulation dynamics and the cause of injuries also differ 
depending on the locations as stated by (Tagliaferri 
et al., 2006; Roozenbeek et al., 2013). 
 
The most common mechanism of injury as a direct 
cause of TBI was transport related accident account-
ing for over 90% of the cases followed by fall from 
height, assault and gun shot. Stratification of injury 
mechanism by age showed that road traffic accidents 
was highest among middle age group (21-30 years) 

and adolescent (11-20 years). It was also the most 
common cause of injury among farmers and the 
unemployed. However assault, fall from height and 
gunshots affected mainly those 20 years and below. 
The finding of this study is in contrast to most 
studies with respect to the mechanism of injury. In 
most studies from European countries and the 
USA, the most common cause of TBI is fall rather 
than transport accidents and assault.  
 
According to Andelic et al., (2008) transport acci-
dents as a cause of TBI decreased in Norway from 
58% in 1974 (Edna and Cappelen, 1984) to 21% in 
1993 (Ingebrigtsen et al., 1998) in accordance with 
several international studies. In most epidemiologi-
cal studies across Europe and America transport 
related accidents as a cause of TBI is very low. 
These findings according to some researchers may 
reflect the effectiveness of preventive efforts in 
these countries, such as better road standards, safer 
cars, speed and blood alcohol concentration limits, 
use of helmets and safety belts (Edna and Cap-
pelen, 1984; Thornhill et al., 2000; Andersson et al., 
2003; Tennant, 2005; Tagliaferri et al., 2006; An-
delic et al., 2008). 
 
In Northern Ghana the most common means of 
transport is motor cycles and tricycles usually driv-
en by unqualified individuals usually without hel-
met on very terrible road network. Studies have 
showed that road traffic accidents were a leading 
cause of death and injuries, and that majority of 
road traffic fatalities and injuries occurred on roads 
in rural areas leading to very high medical cost and 
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loss of productivity (Afukaar, 2003; Ackaah and 
Afukaar, 2010; Afukaar et al., 2010; Kudebong et al., 
2011). The present study has again showed that most 
of the victims of these RTA were farmers and trad-
ers. The major occupation of the people of northern 
Ghana is peasant farming. These farmers usually 
travel to their farms either by motor cycles or cargo 
trucks. These old trucks usually also carry fire wood 
or food stuff at the same time and this leads to high 
fatality whenever there is an accident and may ex-
plain why majority of the patients who were farmers 
had TBI as a result of RTA. 
 
The high number of falls and assault recorded 
among children may be reflection of a high mobility 
and orientation problems in children which might 
increase the risk of falling in this group (Edna and 
Cappelen, 1984; Andelic et al., 2008). In order to 
curb this, proper fall preventive strategies are needed 
and families of infants and young children must be 
educated to pay more attention to the outdoor activ-
ities of their children. 
 
There was a general increase in the number of TBI 
hospitalization from the year 2009 to 2011. This 
could be due to the fact that the hospital had its first 
neurosurgeon in 2009. Prior to this all head injury 
cases were refer to Komfo Anokye Teaching Hospi-
tal in Kumasi and the Korle Bu Teaching hospital in 
Accra. Another reason could be attributable to the 
introduction of tricycle as a means of transportation 
around this same period.  This tricycles were meant 
to carry only goods but it is now being used to 
transport people as well and this has resulted in a 
number of serious accidents. Accident preventive 
measures such as the use of helmet can help reduce 
the rate of head injuries associated with these tricy-
cles. A study by Chiu et al. (2000) in Taiwan, has 
shown that implementation of the motorcycle hel-
met law decreased the incidence of motorcycle-
related TBI by 33%. 
 
The number of TBI hospitalization exhibited a sea-
sonal variation with the rate increasing from Febru-
ary to May and also from August to November with 
majority of the cases coming in as a result of RTA. 
December to January recorded the lowest number of 

TBI hospitalizations.  This variation in TBI rates 
may be connected to the climatic variation in north-
ern Ghana which has two main seasons; wet season 
which runs from May to October and the dry sea-
son from November to April. December and Janu-
ary usually record the lowest temperatures due to 
the strong cold Harmattan winds. There is usually 
no farming activities from the end of February to 
May and the people are usually engage in activities 
such as communal hunting and the performance of 
funeral rites which involves the use of local manu-
factured guns and travelling from one place to the 
other usually by cargo trucks which are usually 
prone to accidents with high fatalities. This may 
explain the higher numbers of TBI hospitalization 
around this period.  
 
The case fatality rate in this study was relatively low 
at about 11%. However, it is worth noting that over 
90% of the fatality were patients with TBI due to 
road traffic accidents and that these deaths were all 
ICU deaths. Several studies have reported a steady 
declined in TBI mortality over the last two decades 
in several develop countries and this has been at-
tributed to factors such as a reduction in vehicular 
accidents and an increase use of seat belt among 
drivers and improvement in the emergency re-
sponse system in these countries. However, in this 
part of the country emergency response systems are 
not in existence and even where they exist they are 
not effective.  
 
Victims of motor accidents are normally carried to 
hospital on motor bikes and public transport by 
untrained individuals which may exacerbate the 
injury situation especially in traumatic head injury 
cases leading to more fatalities. The management of 
patients with severe TBI has several important ele-
ments that includes adequate pre-hospital care, rap-
id transport to a specialized Centre, complex in-
hospital care and rehabilitation. According to  Hy-
der et al. (2007) middle income countries such as 
ours face a higher preponderance of risk factors for 
cases of TBI and have inadequately prepared health 
systems to address the associated health outcomes’. 
It is thus imperative for all involved to put in place 
these measures to help reduce further the fatality 
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rate of patients with head injury. 
 
CONCLUSION 
The finding of this study revealed a relatively high 
incidence of TBI hospitalization with road traffic 
accidents considered the most common external 
cause of TBI and the great majority of the patients 
were males within the 21-30 year age group. The 
high number of ICU fatalities may indicate that 
more resources and facilities (intensive care nurses 
and equipment to monitor intracranial pressure) are 
needed to help in the management of cases particu-
larly head injuries. There is also the need for multi-
disciplinary in-patient management to help reduce 
complications and the effective implementation of 
the guidelines for the management of TBI cases is 
now more urgent. The study also shows that road 
safety and accident preventive measures are a must 
if the rate of head injuries are to reduce. 
 
ACKNOWLEDGEMENT  
We are grateful to all the staff of the ICU and sur-
gery department of the Tamale Teaching Hospital 
for their support. 

COMPETING INTERESTS 
The authors declare that they have no competing 
interests. 
 
REFERENCE  
Ackaah W. and Afukaar F.K. (2010) Prevalence of 

helmet use among motorcycle users in Ta-
male Metropolis, Ghana: an observational 
study. Traffic Inj Prev 11(5), 522-525. 

Afukaar F.K. (2003) Speed control in developing 
countries: issues, challenges and opportuni-
ties in reducing road traffic injuries. Inj Con-
trol Saf Promot 10(1-2), 77-81. 

Afukaar F.K., Damsere-Derry J. and Ackaah W. 
(2010) Observed seat belt use in Kumasi 
Metropolis, Ghana. J Prev Interv Community 
38(4), 280-289. 

Andelic N., Sigurdardottir S., Brunborg C. and Roe 
C. (2008) Incidence of hospital-treated trau-
matic brain injury in the Oslo population. 
Neuroepidemiology 30(2), 120-128. 

Andersson E.H., Bjorklund R., Emanuelson I. and 
Stalhammar D. (2003) Epidemiology of 

traumatic brain injury: a population based 
study in western Sweden. Acta Neurol Scand 
107(4), 256-259. 

Chiu W.T., Kuo C.Y., Hung C.C. and Chen M. 
(2000) The effect of the Taiwan motorcy-
cle helmet use law on head injuries. Am J 
Public Health 90(5), 793-796. 

Edna T.H. and Cappelen J. (1984) Hospital admit-
ted head injury. A prospective study in 
Trondelag, Norway, 1979-80. Scand J Soc 
Med 12(1), 7-14. 

Haboubi N.H., Long J., Koshy M. and Ward A.B. 
(2001) Short-term sequelae of minor head 
injury (6 years experience of minor head 
injury clinic). Disability and rehabilitation 23
(14), 635-638. 

Hukkelhoven C.W., Steyerberg E.W., Farace E., 
Habbema J.D., Marshall L.F. and Maas 
A.I. (2002) Regional differences in patient 
characteristics, case management, and out-
comes in traumatic brain injury: experience 
from the tirilazad trials. J Neurosurg 97(3), 
549-557. 

Hyder A.A., Wunderlich C.A., Puvanachandra P., 
Gururaj G. and Kobusingye O.C. (2007) 
The impact of traumatic brain injuries: a 
global perspective. NeuroRehabilitation 22(5), 
341-353. 

Ingebrigtsen T., Mortensen K. and Romner B. 
(1998) The epidemiology of hospital-
referred head injury in northern Norway. 
Neuroepidemiology 17(3), 139-146. 

Ingebrigtsen T., Romner B. and Kock-Jensen C. 
(2000) Scandinavian guidelines for initial 
management of minimal, mild, and moder-
ate head injuries. The Scandinavian Neuro-
trauma Committee. J Trauma 48(4), 760-
766. 

Jennett B., Teasdale G., Galbraith S., Pickard J., 
Grant H., Braakman R., Avezaat C., Maas 
A., Minderhoud J., Vecht C.J., Heiden J., 
Small R., Caton W. and Kurze T. (1977) 
Severe head injuries in three countries. J 
Neurol Neurosurg Psychiatry 40(3), 291-298. 

Kudebong M., Wurapa F., Nonvignon J., Norman 
I., Awoonor-Williams J.K. and Aikins M. 
(2011) Economic burden of motorcycle 

Incidence of hospital-treated traumatic brain injury  
Adam et al., 



12 

 

accidents in Northern Ghana. Ghana Med J 
45(4), 135-142. 

Langlois J.A., Rutland-Brown W. and Wald M.M. 
(2006) The epidemiology and impact of 
traumatic brain injury: a brief overview. The 
Journal of head trauma rehabilitation 21(5), 375-
378. 

Masson F., Thicoipe M., Aye P., Mokni T., Senjean 
P., Schmitt V., Dessalles P.H., Cazaugade 
M., Labadens P. and Aquitaine Group for 
Severe Brain Injuries S. (2001) Epidemiolo-
gy of severe brain injuries: a prospective 
population-based study. J Trauma 51(3), 481-
489. 

Nestvold K., Lundar T., Blikra G. and Lonnum A. 
(1988) Head injuries during one year in a 
central hospital in Norway: a prospective 
study. Epidemiologic features. Neuroepidemi-
ology 7(3), 134-144. 

Roozenbeek B., Maas A.I.R. and Menon D.K. (2013) 
Changing patterns in the epidemiology of 

traumatic brain injury. Nat Rev Neurol 9(4), 
231-236. 

Rosso A., Brazinova A., Janciak I., Wilbacher I., 
Rusnak M., Mauritz W. and Australian Se-
vere T.B.I.S.I. (2007) Severe traumatic 
brain injury in Austria II: epidemiology of 
hospital admissions. Wien Klin Wochenschr 
119(1-2), 29-34. 

Tagliaferri F., Compagnone C., Korsic M., Servadei 
F. and Kraus J. (2006) A systematic review 
of brain injury epidemiology in Europe. 
Acta Neurochir (Wien) 148(3), 255-268; dis-
cussion 268. 

Tennant A. (2005) Admission to hospital following 
head injury in England: incidence and socio
-economic associations. BMC Public Health 
521. 

Thornhill S., Teasdale G.M., Murray G.D., McEw-
en J., Roy C.W. and Penny K.I. (2000) Dis-
ability in young people and adults one year 
after head injury: prospective cohort study. 
BMJ 320(7250), 1631-1635. 

9 7 7 2 0 2 6 6 2 9 0 0 8

I SSN  2026 - 6294

Incidence of hospital-treated traumatic brain injury  
Adam et al., 




