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Original Article

Objective: To determine the epidemiological aspects of patients with traumatic brain injury (TBI) in a regional 
trauma center.
Methods: A cross-sectional study was conducted on patients with TBI during 2013 to 2016 in a single center 
in Hamedan, central Iran. The distribution and relationships of TBI was assessed with gender, age, type of 
trauma, traumatic cause, exiting status and Length of Hospitalization (LOH). Data were analyzed by Stata V11 
statistical software.
Results: In general, 9426 patients with TBI were enrolled in analyses. The mean ± SD age of patients was 
29.70 (±21.46) years. Multivariate logistic regression indicated that being male [OR: 1.29; 95% CI (2.92-4.73), 
P ≤0.001], 41-50 to 71-80 and 90+ years old’ age groups (1.32<OR<3.12, 0.029<p≤0.001), having surgery [OR: 
5.58; 95% CI (4.89-6.37), p≤0.001], and different types of trauma (p≤0.001) were significantly related to LOH. 
Moreover, odds ratio of mortality was 1.52 times greater in males than females (p≤0.001). As the age increases, 
the odds ratio of mortality was also rising. However, having surgery [OR: 3.72; 95% CI (2.92-4.73), p≤0.001], 
LOH >5 days [OR: 2.01; 95% CI (1.60-2.52), p≤0.001] and different types of trauma were significantly related 
to mortality.
Conclusion: TBI is one of the main causes of mortality and LOH of the young population. By providing preventive 
measures and a traumatic care system, the burden of trauma can be greatly reduced, the implementation of the 
trauma care system in Hamedan province is a necessity.
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Introduction

Traumatic brain injury (TBI) is a common reason 
for an emergency room visit. Traumatic events 

and loss are common in people’s lives, from every 
10 deaths in the world, one of them is due to trauma 
[1-3]and in developing countries, most of DALYs 
(Disability Adjusted Life-Years), economic losses 
and the main cause of death are accounted for the 
trauma in the ages of 1 to 29 years [4, 5]. 

In physical medicine, major trauma is injury 
or damage to a biological organism caused by 
physical harm from an external source and the 
internal source or disease in the body is not cause 
of injury [6, 7]. The World Health Organization 
(WHO) estimates that the burden of disease from 
trauma will increase from 14% to 20% by 2020 [7, 
8]. Intracranial hemorrhages are one of the most 
serious and unfortunate consequences of injuries 
and this may occur in four form (Epidural, Subdural, 
Subarachnoid and Intracerebral) hemorrhages [9]. 
The consequences of head injuries are serious, which 
mainly are occurred due to the neglect of motorists, 
cyclists, construction workers and industrial workers 
in observing safety precautions. In Iran, studies 
have shown that head and neck injury were one of 
the most common traumas and the most traumatic 
mechanism was road accidents. Accidents are the 
most important causes of death, disability, hospital 
costs and economic damage to the community, 
which the WHO has chosen them as the main topic 
of research [10-12]. Death in road accidents in elderly 
is twice that of other age groups [7, 9, 13]. 

Patients suffering from trauma, especially TBI 
have an emergency condition. Cause and type of 
traumas vary according to socioeconomic and 
other demographic characters in different societies. 
Finding patterns and distribution of lethal traumas, 
such as head injury, is necessary in each geographic 
region and counties for policy-making in the health 
sector, and preventive measures are needed [14].

This study attempts to investigate all causes of 
head trauma, considering that few studies have 
been carried out specifically for patients with TBI in 
Hamadan, Iran. Therefore, it is necessary to identify 
risk factors for TBI patients and attempted to identify 
the high-risk groups in order to improve the quality 
of services and to establish a trauma care system 
[15] for patients with head trauma. 

Materials and Methods

Study Design / Population
This study was carried out using cross-sectional 

method on patients with head injuries in one of 
the largest and provincial reference university 
hospitals in the north west of the Iran. Due to lack 
of trauma ward in other hospitals of the province 
cities, these trauma patients are referred to this 
hospital. Therefore, it can be said that Be’sat Hospital 

covers all cases of trauma, except for those who go 
to hospitals in other provinces, including Tehran, 
before going to Be’sat Hospital.

Data Collection
Data were collected from the hospital registry 

database. Patients included those who had head or 
neck injuries, refereed to Be’sat hospital, Hamadan, 
admitted to the hospital from March 2013 to 
December 2016, data entered into the Excel 2013 
program (Microsoft Office Professional Plus 2013). 
A total of 424 patients were not eligible to enter the 
analyses so excluded. So to extract data a checklist 
was developed based on the objectives of the study 
(gender, age, type of trauma, mechanism of trauma, 
Length of Hospitalization (LOH) and final outcome). 
The LOH was calculated by subtracting the patient’s 
discharge time from the time of admission. So the 
required information was extracted, then entered by 
the trained personnel in the Stata software version 
11.0 (Stata Corp, College Station, TX).

All appropriate ethical and regulatory permissions 
were obtained. Study registration number is 95-05-
11-4625 in Deputy of Research, Hamedan University 
of Medical Sciences.

Types of trauma were categorized according to 
ICD-10 codes as follows: 

Fracture of base of skull (S02.10), Fracture of 
neck, part unspecified (S12.90), Diffuse brain injury 
(S06.20), Epidural hemorrhage (S06.40), Unspecified 
injury of head (face, ear, nose) (S09.9), Other 
intracranial injuries (S06.80), Intracranial injury, 
unspecified (Brain injury) (S06.90), Fracture of vault 
of skull (S02.00), Fracture of skull and facial bones, 
part unspecified (S02.90), Injury of spinal cord, 
level unspecified (T09.3), Traumatic subarachnoid 
hemorrhage (S06.60), Other and unspecified injuries 
of head (S09), Traumatic subdural hemorrhage 
(S06.50).

Since the causes of the head injury were over 100 
types, so we extracted cases with 1% frequency and 
above.

As well as external causes of TBI were determined 
according to proprietary codes of ICD-10.

Pedestrian injured in collision with two- or three-
wheeled motor vehicle (V02.0), Pedestrian injured 
in collision with car, pick-up truck or van (V03.0), 
Motorcycle rider injured in collision with car, pick-
up truck or van/ Driver injured/ (V23.0), Motorcycle 
rider injured in collision with car, pick-up truck or 
van/ Passenger injured/ (V23.1),  Motorcycle rider 
injured in non-collision transport accident/Driver 
injured/ (V28.0), Motorcycle rider injured in non-
collision transport accident /Passenger injured 
(V28.1), Motorcycle rider injured in non-collision 
transport accident /Unspecified motorcycle rider 
injured/ (V28.9), Motorcycle rider [any] injured in 
unspecified traffic accident (V29.9), Car occupant 
injured in collision with car, pick-up truck or van 
/Driver injured/ (V43.0), Car occupant injured in 
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collision with car, pick-up truck or van /Passenger 
injured/ (V43.1), Car occupant injured in collision 
with heavy transport vehicle or bus/Passenger 
injured/ (V44.1), Car occupant injured in non-collision 
transport accident/Driver injured/ (V48.0), Car 
occupant injured in non-collision transport accident/
Passenger injured/ (48.1), Car occupant injured in 
non-collision transport accident/Unspecified car 
occupant injured/ (48.9), Car occupant [any] injured 
in unspecified traffic accident (V49.9), Person injured 
in unspecified vehicle accident (V89.9), Fall on and 
from stairs and steps (W10.9), Other fall from one 
level to another (W17.9), Other fall on same level 
(W18.9), Struck by thrown, projected or falling 
object (W20.9), Striking against or struck by other 
objects (W22.9), Assault by bodily force (Y04.9).

Inclusion Criteria
The eligibility criteria were determined based on the 

definition of patients with TBI and the tenth edition of 
the International Classification of Diseases (ICD-10) 
and the codes for head and neck injuries [16].

Exclusion Criteria
Totally, 9841 patients with head injury were 

extracted from Be’sat hospital registry database. Of 
these, 361 patients with non-traumatic head and neck 
codes were excluded. Therefore, in 63 cases, more 
than 30% of the information was incomplete and 
they were excluded. Finally, 9426 patients entered 
the study protocol.

Analysis
Initially, descriptive factors of the TBI were 

assessed by using frequency and standard 
division. Normality was checked using one sample 
Kolmogorov-Smirnov test. So the relationships 
between qualitative variables were analyzed by 
Chi-square test, the analytical relationships between 
variables and for control the confounding effects, 
a full model including all independent variables 
was initially estimated and then using a backward 
stepwise selection procedure. Furthermore, adjusted 
multivariable logistic regression model on 5% level 
of significance was used. Eventually, a final model 
including only those variables that had a statistically 
significant association with LOH or Mortality was 
developed. Data analysis was performed using the 
Stata V11 (Stata Corp, College Station, TX) software. 
In all analysis, a p-value of <0.05 was considered 
statistically significant.

Results

Descriptive Factors
In this study, the mean±SD age of patients was 

29.70 (±21.46) years. By increasing age (changes 
range: 0 to 110 years) the frequency of TBI was 
reduced. So that 73% of cases were in the 0 to 40 
age group and 90% of cases were in the age group 

of 0 up to 60 years old, of which the two groups 
(zero up to 10 and 21 to 30 years old) have the 
highest frequency. The frequency of TBI in males 
was twice as females. Therefore, in all age groups, 
the men were more likely to suffer from TBI (Table 
1). Moreover, the number of 349 patients did not 
have one of the admission or discharge dates, so 
the hospital admissions days were not calculated for 
them. According to the Table 1, four types of head 
injuries with the highest mean (±SD) of LOH were 
as follows:

Diffuse brain injury 18.08(±34.33) days, Traumatic 
subarachnoid hemorrhage 17.63 (±34.30) days, other 
intracranial injuries 15.01(±18.75) days and Fracture 
of neck, part unspecified 13.87(±41.37) days (Table 1).  

LOH and Mortality 
In overall, 451 (4.79%) patients died. The number 

of 25 patients had no discharge date and three male 
and five female patients had no discharge status, 
so were not in analyses. Therefore, the numbers of 
9077 patients were selected with 66.01% males. LOH 
was less than five days in 7714 (84.9%) patients. 
Results showed that the more than five days’ LOH 
frequency ratio in males than in females was 17.17 
vs 10.83. According to the results, with the increase 
in age the more than five days’ hospital stay has also 
increased However as the age increases the number 
of TBI patient’s decreases. Moreover, the frequency 
ratio of patients that has more than Five days’ LOH 
and surgery than in patients who not surgery was 
31.36% vs 6.84%. 

In addition, most of the victims were males (5.69%), 
older patients (rang: 1.37% in ≤10 to 26.67% in 
91+ patients), having surgery (11%), patients with 
more than five days hospitalization. The descriptive 
characteristics of the TBI are presented in Table 2.

Mechanism of Trauma
Table 3 presents the causes of head injury that have 

a frequency more than 1%, of all causes of trauma 
mechanism. This includes 84.46% of the all patients 
(422 cases were without mechanism of trauma codes, 
so they were not in the analysis). Totally, 41.75% of 
head injuries were due to vehicle accidents, 30.01% 
were due to various types of falls, and 7.93% were 
due to assault by bodily force.

Analytical Reviews
The results of multivariate logistic regression 

analysis for the variables associated with LOH 
and mortality of TBI patient is presented in Table 
4. These results showed that being male [OR: 
1.29; 95% CI(2.92-4.73), p≤0.001], 41-50 to 71-
80 and 90+ years old’ age groups (1.32<OR<3.12, 
0.029<p≤0.001), having surgery [OR: 5.58; 95% 
CI(4.89-6.37), p≤0.001], and type of trauma 
(p≤0.001) were significantly related to LOH. The 
results also showed that, odds ratio of mortality was 
1.52 times greater in males than females (p≤0.001). 
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Table 1. D
escriptive factors of the traum

atic brain injury in H
am

adan province, Iran.
A

ge G
roups

0-10
11-20

21-30
31-40

41-50
51-60

61-70
71-80

81-90
91-100

101-110
Total

M
ale

1309
896

1493
961

573
447

263
199

95
21

1
6258

Fem
ale

877
309

575
451

307
268

176
135

62
8

0
3168

G
enders in died patients

M
ale

20
30

64
45

40
45

33
44

28
6

1
356

Fem
ale

10
6

10
13

10
12

11
17

5
1

0
95

H
ospitalization D

ays
IC

D
-10 

M
ean

SD
S02.10

13.66
17.41
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9

14
10

8
5

6
3

0
0

0
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1
0

0
S06.20

18.08
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18
17
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22

13
15

11
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1

0
S06.40
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29
27

42
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20
14

3
5

3
0

0
S09.9

2.40
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1884
1018

1736
1133

722
543

336
234

114
17

1
S06.80

15.01
18.75

13
3

13
7

11
9

9
12

5
0

0
S06.90

11.62
11.22

0
4

1
1

2
0

1
0

0
0

0
S02.00

6.39
7.31

30
10

7
11

10
8

2
2

0
0

0
S02.90

12.48
18.73

36
14

26
23

3
11

3
2

0
0

0
T

09.3
3.29

5.53
7

13
23

22
15

13
2

2
2

0
0

S06.60
17.63

34.30
12

15
32

29
13

26
14

14
5

2
0

S06.50
13.46

26.14
31

15
29

34
16

29
26

35
19

6
0

S09
1.78

6.62
109

52
99

66
26

30
18

15
3

3
0

Total 
Percent’s

10.89
-

--
2186
(23.19)

1205
(12.78)

2068
(21.94)

1412
(14.98)

880
(9.34)

715
(7.59)

439
(4.66)

334
(3.54)

157
(1.67)

29(0.31)
1(0.01)

C
um

-
-

23.19
35.97

57.91
72.89

82.23
89.82

94.47
98.2

99.68
99.99

100
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As the age increases, the odds ratio of mortality was 
also rising, so the odds ratio of mortality in 51-60 
years old patients was 3.23 times greater than the 
≤10 age group. However, surgery [OR: 3.72; 95% 
CI(2.92-4.73), p≤0.001], LOH >5 days [OR: 2.01; 
95% CI(1.60-2.52), p≤0.001] and different types of 
trauma were significantly related to mortality. The 
results of multiple logistic regression analysis for 
the variables associated with mortality and LOH is 

presented in Table 4. 

Trend of Head Injury 
Frequency of TBI show an increasing trend during 

the 2013 to 2016, the highest frequencies were in the 
middle months of the year in Persian date (khordad to 
Azar, June to December in Latin date), as the number 
of TBI patients increases from June to September  
and this decreased from July to march (Figure1). 

Table2. Mortality and Hospitalization of patient with head trauma by the dempgrapic factors
LOH Mortality
Total(9077)
N(%)

≤5 days
(n=7714)

>5 days
(n=1363)

Total(n=9418) Non-survived
(n=451)

Survived
(n=8967)

Gender(n=9426)
Female
Male

3085(33.99)
5992(66.01)

2751(89.17)
4963(82.83)

334(10.83)
1029(17.17)

3163 (33.58)
6255(66.42)

95(3)
356(5.69)

3.068
5899

Age (year)(n=9426)
11
11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
91+

2113(23.28)
1176(12.96)
1982(21.84)
1348(14.85)
840(9.25)
689(7.59)
427(4.7)
321(3.54)
151(1.66)
30(0. 39)

1922 (90.96)
1011(85.97)
1717(86.63)
1125(83.46)
698(83.10)
531(77.07)
335(78.45)
238(74.14)
118(78.15)
19(65.52)

191(9.04)
165(14.03)
265(13.37)
223(16.54)
142(16.9)
158(22.93)
92(21.55)
83(25.86)
33(21.85)
11(34.48)

2183(23.19)
1203(12.77)
2067(21.95)
1412(14.99)
880(9.34)
715(7.59)
439(4.66)
333(3.54)
156(1.66)
30(0.32)

30(1.37)
36(3)
74(3.58)
58(4.11)
50(5.68)
57(7.97)
44(10.02)
61(18.32)
33(21.15)
8(26.67)

2153
1167
1993
1354
830
658
395
272
123
22

Surgery(n=9426)
Yes
No

3026 (33.34)
6051(66.66)

2077(68.64)
5637(93.16)

949(31.36)
414(6.84)

3149(33.44)
6269(66.56)

336(11)
115(2)

2813
6154

LOH
≤5
>5

-
-

-
-

-
-

7714(84.98)
1363(15.02)

249(3.23)
177(12.99)

7465
1186

Table 3. Most frequentet of external causes of traumatic brain injury, Hamadan province, Iran.
External Code N Percent
V02.0 185 2.05
V03.0 565 6.27
V23.0 344 3.82
V23.1 99 1.10
V28.0 224 2.49
V28.1 110 1.22
V28.9 94 1.04
V29.9 113 1.25
V43.0 147 1.63
V43.1 381 4.23
V44.1 113 1.25
V48.0 254 2.82
V48.1 656 7.29
V48.9 137 1.52
V49.9 176 1.95
V89.9 161 1.79
W10.9 585 6.50
W17.9 1061 11.78
W18.9 1056 11.73
W20.9 189 2.10
W22.9 243 2.70
Y04.9 714 7.93
Total 7.607 84.46
All Cases 9.004 -
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The trend of head trauma’s frequency is presented 
in the Figure 2, in average the frequency of head 
traumas was increased during 2013 to 2015, although 
the data of 2016 were not accessible completely in 
the hospital registry system however, it’s expected 
that distribution of head injury was an incremental 
trend compared to the previous years.

Discussion

Studies on the epidemiology of traumas, risk factors 

and the distribution of their outcomes are very 
widespread. However, the head injury causes a wide 
range of effects, from memory problems, depression, 
confusion, anger to fatigue, disability and death. 
Researchers have been less studied the epidemiology 
of head traumas exclusively. Therefore, we found 
that such an investigation is necessary.

In this study, the high-risk cases were under-aged 
and active groups of the population. Among them, 
the two groups were the most frequent in the age 
range of 0 to 10 years old and 21 to 30 years old, 

Table 4. Adjusted Odds Ratio (OR) estimating the factors associated with mortality and Hospitalization in patient with traumatic 
brain injury.

LOH Mortality
Oods Ratio 95% CI p-value Oods Ratio 95% CI p-value

Gender
Female
Male

Reference
1.29

-
1.12-1.49

-
0.000

Reference
1.52

-
1.18-1.96

-
0.001

Age Graups
≥10
11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
90+

Reference
1.05
0.95
1.08
1.32
1.77
1.55
1.92
1.32
3.12

-
0.83-1.33
0.77-1.18
0.87-1.35
1.03-1.69
1.39-2.28
1.16-2.09
1.4-2.63
0.85-2.06
1.34-7.25

-
0.70
0.65
0.47
0.029
0.000
0.003
0.000
0.22
0.008

Reference
1.42
1.54
1.59
2.66
3.23
3.93
8.39
9.74
10.42

-
0.86-2.34
0.99-2.41
0.99-2.53
1.64-4.30
2.01-5.18
2.38-6.53
5.18-13.58
5.52-17.17
3.88-28.01

-
0.17
0.06
0.051
0.000
0.000
0.000
0.000
0.000
0.000

Surgery
No
Yes

reference
5.58

-
4.89-6.37

-
0.000

Reference
3.72

-
2.92-4.73

-
0.000

LOH
≤5
>5

- - -
Reference
2.01

-
1.60-2.52

-
0.000

Trauma Type 1.09 1.06-1.11 0.000 1.14 1.11-1.17 0.000

Fig. 1. Frequency of traumatic brain injury in 2013-2016 in Hamedan, Iran.
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so that 73% of patients were under age of 40 years 
old and the prevalence of TBI in males were about 
twice as much as females. Some studies in Iran and 
other countries have reported similar results to the 
present study [17-20].  

Given that the sex ratio in the Iranian population 
there is not much difference [21], it seems that men to 
be more at risk than women. Due to the difference in 
the population ratio in different societies however, it 
seems men and young/ middle-aged people were more 
likely to be at risk than women and older age groups.

Various types of vehicles collision, types of falls, 
strife/ physical quarrel had the first to third ranks 
among the causes of head injuries. The results of the 
study by Saadat et al., [22], Rasouli [23], Chardoli et 
al., [24], Moini et al., [17] were in line with the results 
of the present study. The causes of trauma in studies 
carried out in other countries were almost the same 
as those obtained in Iran [25]. In a prospective cohort 
study of Janssens et al., [26] the highest incidence 
of falls and injuries due to cycling has been in the 1 
to 9 and 10 to 18 years old age groups. In addition, 
Gowing and colleagues [18] reported that motor 
crashes, assaults and falls are three main causes 
of trauma in last 10 years in Australia. Therefore, 
considering that in most studies, at risk age groups 
are young/ active people, it seems that the control or 
reduction of road accidents and injuries caused by 
falling into occupations or workplace and high-risk 
groups is urgency.

In current study, LOH was longer in males than 
in females and by increase the age, LOH was also 
increased, which these are agreed to results of the 
previous studies [27-29]. Length of hospital stay is 
multifactorial and can be reduced by review of the 
care protocol to effect incremental changes that have 
a significant impact on reducing stay [30, 31]. This 
is wrong to compare LOH between countries, due to 
differences in the trauma care system and the variations 

in patterns of trauma and a comparison of our results 
with previous studies indicate conflicting results. 

Furthermore, mortality was higher in male gender 
and older patients. Researchers discovered significant 
differences in the type of accident between young 
women and men and found that young females were 
66% more likely to use safety belt than the young 
males. Therefore, there are studies that indicated that 
mortality was associated with increase age, these are 
agreeing about the results of the previous studies. 
[29, 32, 33]. 

the study by Hu et al., [34] was in line with our 
results, so that with increasing age, the rate of death 
and the number of hospital stay days has increased.

Guidelines and protocols aimed at reducing disability 
and mortality caused by injuries [31]. Emergency 
care can play an important role in reducing avoidable 
mortality and disability in developing countries. 
However, it’s needs to be planned well and supported 
at all levels. In Iran, Trauma care systems have been 
implemented in some provinces, however, as it needs 
the executive infrastructure and costs that have not yet 
been created in our trauma care system and trauma 
organizations do not have the proper coordination 
[35, 36]. Although recently clinical treatment of 
patients with trauma has improved, but reducing 
the burden of injuries requires an organizational 
approach (prehospital care, hospital clinical care, 
and hospital administrative care) to prevent and treat 
injuries. 

TBI, especially acute head and neck traumas is one 
of the major causes of death and LOH in Hamadan 
province. Therefore, attention to the identification 
and establish trauma care system in this province is 
urgency. The results of this study and similar studies 
can provide a suitable field for identifying target 
groups and provide a solution for policy makers and 
emergency/ health department officials to take cost-
effective measures.

Fig. 2. Trend of traumatic brain injury during 2013-2016 in Hamedan, Iran.
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