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Abstract. Background. Traumatic head injuries represent one of the major causes of mortality and long-term disability worldwide. This 
main objective of this study was to explore the patterns, severity, and outcomes of these injuries. Methods. An observational, descriptive, 
retrospective study was carried out utilizing a validated data collection sheet, after attaining a proper ethical committee approval. Well-
defined exclusion and inclusion criteria were applied. Results. There were 185 patients enrolled in the study, including 153 (82.7%) males 
and 32 (47%) females, with a mean age of 41.5 years. Road traffic accidents were the most frequent cause of injury, followed by falls, 
machinery-related accidents, and assaults. A conservative strategy was used to treat 101 (54.6%) of the patients, whereas various surgical 
procedures were performed on 84 (45.4%). Outcomes were related to Glasgow Coma score on presentation and favorable in 135 (73%) 
patients. Conclusions. Road traffic accidents and falls from heights are the leading causes of traumatic brain injury. As a result, preventive 
measures including road safety and workplace regulations must be addressed.

Keywords: head injury, trauma, road traffic accident, fall, Glasgow Coma Scale, hematoma, outcomes.

Introduction

Traumatic head injuries (THI) represent one of the leading causes of death and long-term disability bet
ween the ages of 18 and 44 in most countries [1]. It is a major public health and socioeconomic concern 
that requires ongoing monitoring of incidence, prevalence, and consequences. About 10 million people are 
estimated to suffer from THI annually worldwide which translates as 150–315 cases per 100,000 popula-
tion [1, 2], and THI accounts for anywhere from a third to a half of over-all mortality from trauma [3]. The 
survivors may suffer from profound issues such as speech difficulty, personality changes, seizures, physical 
deformities, and cognitive impairments. Their rehabilitation places a strain on the family, the community, 
and the medical system.

According to estimates, the incidence of THI in Saudi Arabia is 116 per 100,000 people [4]. Multiple 
studies have been conducted in recent years in different regions of Saudi Arabia to understand the incidence, 
risk factors, treatment, outcomes, and healthcare needs of THI. A study conducted in the Riyadh region by 
Al-Habib et al. [5] revealed that about 70% of THIs were caused by road traffic accidents (RTA). A similar 
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study from the Jeddah region [6] found RTA to be the most common cause of injury (61.4%), followed by 
falls (19.9%), whereas a study from the Aseer region [7] found RTA to be the cause of THI in 89.3%.

The goal of the current study, which was conducted in the Al-Qassim region of Saudi Arabia, was to cha
racterize the clinical and demographic profiles of traumatic brain injury in adults to pinpoint the changeable 
traits that would be useful in recommending suitable therapeutic approaches. The research was completed 
in two phases: 

1. 	Examining the general profile of traumatic head damage. 
2. 	Examining the profiles of specific disorders, such as traumatic subarachnoid hemorrhage, acute sub-

dural hemorrhage, and extradural hematoma. 
The data pertaining to the study’s first phase is presented in this article.

Methods

An observational, descriptive study was conducted retrospectively at a tertiary care center in Al-Qassim region 
of Saudi Arabia, using a pre-tested validated data collection form. Patients’ enrolment was based on inclu-
sion/exclusion criteria, and data related to the demographics and injury were retrieved from the electronic 
databank. The inclusion criteria included patients older than 18 years who were managed as inpatients after 
head injury from January 2022 to June 2023. The exclusion criteria included patients aged below 18 years 
or else suffering from any pre-existing neurological disorders such as cerebrovascular disease, cerebral space-
occupying lesions, neuropathies, and dementia.

The outcome was assessed based on the Glasgow Coma Outcome Scale (GOS) as depicted in Figure 1. 
For simplification, GOS1 and GOS2 were categorized as unfavourable outcomes and GOS3-5 as favourable 
outcomes for simplification, based on the previously published series by Mauritz et al. [8]. 

Figure 1. Glasgow Coma Outcome Scale (GOS)

The data were entered into a Microsoft Excel 2021 sheet and exported to SPSS (Statistical Package for 
Social Sciences) version 26 for further analysis. Chi-square tests assessed associations between categorical 
variables (e.g., gender, type of injury, mechanism), while t-tests analyzed continuous variables like length of 
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hospital stay. Odds ratio with 95% confidence intervals (CI) was computed to identify relations between the 
relevant variables, thereby setting statistical significance at p < 0.05.

Ethical considerations. The ethical committees of the Research and Studies at Qassim University and at 
Directorate of Health Affairs, Qassim cluster approved the current study. Patient-related data were preserved, 
and absolute confidentiality was maintained by exclusion of the identifying personal details in the analysis. 
The assigned protocol number is H/04/Q/001 and approval was released on 13 February 2023.

Results

Demographics. The study included 185 head injury patients, including 153 (82.7%) males and 32 (47%) 
females, ranging in age from 18 to 86 years (mean: 41.5±20.5 years), as depicted in Table 1. Eighty-seven 
(47%) of the patients were between the ages of 21 and 40. 

Table 1. Patient characteristics (Demographics)

Variables Frequency (n = 185) Percentage

Gender
Female 32 17.3
Male 153 82.7

Age (years)

<20 years 22 11.9
21–40 years 87 47.0
41–60 years 35 18.9
61–80 years 31 16.8
>80 years 10 5.4

Mean (SD) 41.5 (20.5)

Mechanism of injury. Road traffic accidents were the commonest mode of injury (46%) as depicted in 
Table 2, and other causes included falls, machinery-related accidents, and assaults. On presentation to the 
emergency department, 136 (73.5%) patients had a Glasgow Coma Score (GCS) equal to or above 9, and 
49 (26.5%) had scores equal to or lower than 8.

Table 2. Patient characteristics (Mechanism of Injury and Glasgow Coma Score)

Variable Category n 
(%)

Management Outcome

S 
n (%)

C 
n (%)

Favourable 
n (%)

Unfavourable 
n (%)

Mechanism  
of injury

Road traffic 
accidents

85 
(46%)

41 
(22.2%)

44 
(23.8%)

53 
(28.7%)

32 
(17.3%)

Fall from 
height/cons-
truction site

63 
(34%)

24 
(13%)

39 
(21%)

54 
(29.2%)

9 
(4.8%)

Machinery 
accident

22 
(11.9%)

10 
(5.4%)

12 
(6.5%)

14 
(7.6%)

8 
(4.3%)

Assaults 15 
(8.1%)

5 
(2.7%)

10 
(5.4%)

11 
(5.9%)

4 
(2.2%)
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Variable Category n 
(%)

Management Outcome

S 
n (%)

C 
n (%)

Favourable 
n (%)

Unfavourable 
n (%)

G
C

S 
Sc

or
e 

on
 

ad
m

iss
io

n

14–15 76  
(41.1%)

3 
(1.6%)

73 
(39.5%)

76 
(41.1%)

0 
(0%)

9–13 60  
(32.4%)

41 
(22.1%)

19 
(10.3%)

39 
(21.1%)

21 
(11.3%)

≤8 49 
(26.5%)

40 
(21.6%)

9 
(4.9%)

20 
(10.8%)

29 
(15.7%)

S – Surgical Management, C – Conservative Management

Imaging. All the patients underwent a non-contrast CT scan (with a bone window), and the findings 
(Table 3) included acute subdural hematoma (SDH), epidural hematoma (EDH), traumatic subarachnoid 
hemorrhage (SAH), skull fractures, contusions, and pneumocephalus. In 45 (24.3%) cases, CT scans showed 
a normal study.

Table 3. Patient characteristics (CT findings)

Category Frequency 
(n = 185) Percentage

Imaging 
findings 

(CT scan)

Acute Subdural Hemorrhage (SDH) 63 34.1
Negative CT 45 24.3

Epidural Hemorrhage (EDH) 16 8.6
Subarachnoid Hemorrhage (SAH) 10 5.4

Contusions/intracranial hematoma cerebral edema 39 21.1
Linear Skull fractures 8 4.3

Depressed skull fractures 3 1.8
Pneumocephalus 2 1.1

Management options. As depicted in Table  2, patients were managed by conservative/medical and 
surgical options. 84 (45.4%) cases underwent various surgical procedures, including intracranial pressure 
monitor insertion, evacuation of subdural/epidural hematomas, elevation of depressed skull fractures, and 
decompressive craniectomies, while 101 (54.6%) cases were managed with a conservative/medical approach 
ranging from observation in the neurosurgery ward to a full head injury protocol in which they received 
osmotic therapy, sedation, neuromuscular blockade, and optimization of blood pressure and oxygenation. 
Surgical intervention was required in 81 (43.7%) cases with GCS below 12, and only 3 (1.6%) with GCS 
14 or 15 underwent surgical operation.

Outcomes. Outcomes as defined by GOS were favourable (GOS 3–5) in 135 (73%) cases and unfavour-
able (GOS 1, 2) in 50 (27%) cases. The outcomes had a statistically significant relationship (p < 0.05) with 
the GCS score of the patients at presentation in emergency and steadily deteriorated as the GCS decreased 
(Figure 2). Similarly, the outcomes were unfavourable in a greater number of patients admitted after road 
traffic accidents as compared to falls, machinery injuries, or assaults (p < 0.05).
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Figure 2. Relationship of outcomes after head injury to GCS score at presentation

Discussion

Several significant sociodemographic characteristics of the region’s head injury victims were clarified by our 
study. It was observed that most of the patients (82.7%) were male, highlighting a statistically significant 
gender disparity in head injury occurrences. In addition, nearly half of the patients were between the ages 
of 21 and 40, suggesting that people in their prime are especially vulnerable to traumatic brain injuries in 
this region. These trends concur with the data from other regions of Saudi Arabia [5–7]. In the series by 
Alghamdi et al. [6], 88.3% of head injury cases in Jeddah city were males, whereas 87.3% were males in 
a series by Alnaami et al. [7] from the Aseer region. Although other studies indicate no gender difference 
[9], literature from many other parts of the world also indicates that brain injuries are more common in 
men [10–13].

In this study, the most frequent (n = 85; 46%) cause of head injuries was RTA, followed by falls (n = 63; 
34%). This is consistent with the statistics that Saudi Arabia and most other nations have made available 
[5–12]. In the series by Alnaami [7], RTA accounted for 89.3% of THI in the Aseer region. Alghamdi et al. 
[6] found that RTA and fall from height lead to 61.4 % and 19.9% THI in Jeddah. In a series by Alkhaibary 
et al. [14] from Western Saudi Arabia, RTA caused THI in 57.6% followed by falls (28.3%). 

The type of transportation determines the specifics of the RTA. Car accidents are common in Saudi 
Arabia, while motorcycle accidents are more common in studies from areas where motorbikes are popular 
[10–12]. Nearly 78% of all head injuries in Rwanda were caused by accidents involving motor vehicles, with 
pedestrians being struck by cars accounting for over 17% of these cases [12]. 

As is evident from the data from Saudi Arabia and elsewhere, falls from height leading to high-energy 
transfer are a significant causative factor for THA. Many recent studies suggest low-energy falls are also 
important causative factors for THI, particularly in older people. Lecky et al. [15] conducted a comparative 
cohort study utilizing the CENTER-TBI (Collaborative European NeuroTrauma Effectiveness Research in 
TBI) Registry to assess the prevalence of low-energy falls in patients reporting to the hospitals with THI and 
to compare their characteristics, care pathways, and outcomes to THI caused by high-energy trauma. They 
noted that the cases who suffer THI because of low-energy falls constitute a significant portion of the disease 
burden and a unique demographic group. Additionally, their results implied that energy transfer might not 
be a reliable indicator of intracranial damage or acute care mortality in hospitalized TBI patients and that the 
prehospital and emergency department THI triage in older adults may be more influenced by factors other 
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than energy transfer level. The study suggested that it is necessary to concentrate on enhancing prevention 
and treatment for people who suffer traumatic brain injury from low-energy falls.

All the 185 (100%) patients in this series had undergone a non-contrast CT scan (with a bone window) 
as a part of the evaluation. Acute subdural hematoma (SDH), contusions/intracranial hematoma/cerebral 
edema, and epidural hemorrhage (EDH) were collectively detected in 118 (63.8%) and in 45 (24.3%) cases; 
CT scans showed an apparently normal study. Intracranial hematomas were diagnosed in 63.7% of cases in 
the series by Alghamdi et al. [6] based on the initial CT scan or magnetic resonance imaging (MRI) done 
later during admission.

In this study, 84 (45.4%) cases underwent various surgical operations, including intracranial pressure 
monitor insertion, evacuation of subdural/epidural hematomas, elevation of depressed skull fractures, and 
decompressive craniectomies, while 101 (54.6%) cases were managed conservatively. The requirement of 
surgical intervention had a statistically significant relation with GCS score at presentation, wherein surgical 
intervention was required in 81 out of 109 (74.3%) cases with GCS below 13, and only 3 out of 76 (3.9%) 
with GCS 14 or 15 underwent surgical operation. Similarly, the outcomes were also related to GCS score, 
and all the 76 (100%) cases with a GCS of 14 or 15 had favourable outcomes with no mortality or long-
term disability. Among the 60 patients reporting with a GCS score of 9–13 and the 49 cases reporting with a 
GCS score of 8 or below, 21 (35%) and 29 (59.2%) had unfavourable outcomes, respectively, with deaths or 
survival with serious disabilities. These statistics concur with the data from other studies from Saudi Arabia 
and other regions. In the series by Alghamdi et al. [6], there were no statistically significant differences in the 
length of hospital stay with respect to the variables including age, gender, comorbidities, and mechanism of 
injury. However, the requirement of surgical intervention, the hospital stay, and the outcome were directly 
related to the GCS score of patients at presentation to the emergency department.

Leitgeb et al. [16] analysed the association between the GCS score at intensive care unit (ICU) discharge 
and the 1-year outcome of patients with THI. They retrospectively analyzed the prospectively collected obser-
vational data related to 538 patients and concluded that the GCS score at ICU discharge is a good predictor 
of 1-year outcome and that the patients with a GCS score <10 have a higher chance of unfavourable outcome. 
According to Mauritz et al. [8], who examined the outcomes of 1 172 THI patients at 3, 6, and 12 months, 
age, trauma severity, pupillary status, first GCS score, and CT abnormalities (such as acute SDH and a closed 
basal cistern on the initial CT scan) all had an impact on the long-term results. 91% of patients who had 
a “good recovery” were likely to stay in that group. The likelihood that a patient with “moderate disability” 
would make a “good recovery” was 50%. Individuals with “severe disability” had a 4% risk of dying and a 40% 
chance of getting better. The mortality rate was higher for those in “vegetative status” (42%) than for those 
who improved (31%). The first half-year following trauma was more likely to see changes than the second. 

Sadaka et al. [17] performed a retrospective review of patients with THI and a GCS score of 3 and found 
the overall mortality of 81%. They found that 14.5% of patients with a GCS of 3 at presentation achieved 
a good outcome at 6 months, and 6.9% of patients with a GCS of 3 and bilateral fixed pupils on presenta-
tion achieved a good outcome at 6 months. Hence, they suggested that a GCS score of 3 on presentation in 
patients with THI doesn’t portend a poor prognosis for all, and there should not be any tendency to treat 
these patients less aggressively because of low expectations for a good outcome.

Limitations 

There are several limitations in this study. Due to the retrospective design of the study, bias may have arisen 
from the analysis of previously archived medical data, which may have had errors or omitted information. 
Secondly, although our sample size of 185 patients may be representative of the region, it might not fully 
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capture the diversity of head injury cases in larger populations. Lastly, since this article is related to the first 
phase of a multi-stage study related to head injuries in the Qassim region of Saudi Arabia, its scope is limited 
to a general overview of this healthcare issue, and it lacks the details of various traumatic disorders, and the 
long-term follow-up data limits to precisely evaluate the prognosis and outcomes of these individuals. These 
gaps are expected to be addressed as supplementary studies on the subject are released.

Notwithstanding these limitations, the current study showed that road traffic accidents and falls were the 
main causes of THI, underscoring the significance of taking preventive measures and suitable public health 
initiatives, such as traffic safety and workplace regulations, into account.

Conclusion 

Traumatic head injury is a significant public health issue. The most frequent causes are traffic accidents and 
falls, with young individuals being the demographic most affected. Unfavourable outcomes are more likely 
to occur in cases of severe head injuries, as indicated by a low Glasgow coma scale. The existing situation can 
be improved by taking preventive action to reduce traffic accidents and workplace accidents.
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EDH – Epidural hematoma 
GCS – Glasgow Coma Score
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SDH – Acute subdural hematoma
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