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Abstract 
Minor head injury (MHT) is one of the most common causes of all trauma 
admissions and it is still controversial to manage adequately. Although the in-
cidence of clinically significant traumatic brain injury is low in this group, the 
consequences of missing clinically important problem are potentially life 
threatening. Early diagnosis of intracranial hematoma by computed tomo-
graphy scan (CT) followed by early surgery is very important in the treatment 
of such patients. Thus, there has been a tendency to use high levels of diag-
nostic imaging in these conditions. There are many decision rules for the use 
of computed tomography (CT) for patients with minor head injury. This sur-
vey is to determine the awareness and utilization rates of these head CT rules 
among our emergency physicians (EP). Questionnaire was randomly sent to 
EPs from different ministry of health hospitals in Makkah. Our participants 
were asked about their awareness of such rules and their applications in their 
careers. Data were collected and analyzed by SPSS V16.0. The awareness and 
utilization rate of clinical decision rules among 91 ER physicians who re-
sponded were 54.4% and 42.2% respectively. The barriers to utilize such rules 
were the working environment and increased chances of getting lawsuits, 
which were 55.4% and 61.7% respectively. 91.1% of those physicians would 
like to receive guidance on how to apply such rules in their daily practices. 
There is a misunderstanding of the definition of minor head injury, despite 
the high number of head traumas, which led to request more CT scan. This 
will be a burden on the healthcare system and will lead to more radiation ex-
posure. More educations regarding head CT rules will result in better utilizing 
of our resources and reduction in radiation risks. 
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1. Introduction 

An estimated 1.7 million people sustain a Traumatic Brain Injury (TBI) annually 
are seen in the United States’ emergency rooms and 80% of them are classified as 
minimal or minor head injury where they are treated and released from an 
emergency department [1]. TBI is defined as a patient with a history of loss of 
consciousness, amnesia, or disorientation and a Glasgow Coma Scale (GCS) 
score of 13 - 15 [2]. Most patients with minimal head injuries who are not suf-
fered from the mentioned symptoms are rarely requiring admission to hospital 
and can be discharged home [2]. However, there are 10% of those patients who 
will develop deterioration in their conditions by intracranial hematoma and only 
1% will require neurosurgical intervention [3]. Therefore, an early diagnosis of 
intracranial hematoma by Computed tomography (CT) and early interventions 
in such patients are critical and important [2]. Computed tomography (CT) scan 
is an essential diagnostic tool in Emergency room due to its easy accessibilities 
with high accurate diagnostic approach. Moreover, CT scan is an integral rule to 
triage and manage patients with traumatic head injury because the consequences 
of missing a clinically important problem are potentially life threatening. There-
fore, there is an increase in the number of CT scans requested at an astonishing 
rate by emergency physicians (ERs) more than any other department. For exam-
ple, in 10 large Canadian hospitals, the use of CT scan has increased 165%, from 
30% to 80%, especially for minor head injury patients [1]-[9]. Routine scanning 
results in increased in radiation exposure, and in large health care expenditures, 
especially when 90% of CT scans are negative for clinically important brain in-
jury. So, reliance on clinical judgment could reduce CT use, but the cost will be 
missing in 20% of patients with intracranial injury [5] [8] [9]. Furthermore, stu-
dies and articles which have strongly suggested that all patients with minor head 
injury should undergo CT scan; it would eventually leads to a greater than 300% 
increase in the use of CT scan for Canadian and European patients with minor 
head injury [2]. Under these circumstances, the use of CT scan for minor head 
injury should be justified. Substantial potential for improving the efficiency of 
managing minor head trauma appears possible through the applications of clin-
ical decision rules. A clinical decision rule is derived from original research and 
is defined as a decision making tool that incorporates 3 or more variables from 
the history, examination, or simple tests [9]. Several clinical decision rules are 
developed such as Canadian CT Head Rule (CCHR) “Figure 1”, New Orleans 
CT Head Criteria (NOCC) “Figure 2” and guidelines from the National Institute 
for Clinical Excellence (NICE) [9]. This study aims to measure the emergency 
physicians’ awareness toward indications of CT scanning in TBI according to 
CCHR and/or NOC by using a designed questionnaire with a short clinical sce-
nario. 

2. Materials and Methods 

This cross-sectional study was conducted at king Abdul-Aziz Hospital, Hera  
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Figure 1. Canadian head CT rule. 
 

 
Figure 2. New Orleans criteria. 
 
Hospital, Alnoor Specialist Hospital and Kind Faisal Hospital in Makkah, Saudi 
Arabia, from September 2015 to December 2015. The hospitals mentioned pre-
viously are the major emergency care hospitals in Makkah with state-of-art 
emergency practice.  

2.1. Study Design 

A self-reported based questionnaire was developed by the researchers through 
literature search (for validated questions), input from colleagues and from ex-
perts in the field of emergency medicine. The questionnaire was pretested on 10 
participants (data not included in the results) before it was finalized.  

The questionnaire was composed of three sections. First, it included demo-
graphic features of the candidate like age, gender, specialty and number of shifts 
per month. Second, the questions were focused on studying the physician’s 
awareness of the management of TBI and head CT scan indications from their 
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level of experience. Third, a clinical scenario of patient with mild head injury as-
sesses the clinical judgment of the targeted physicians and it was focusing on the 
indication of head CT scan specifically. The case scenario was given to our par-
ticipants about a minor head injury, which is a 23-year-old male was playing 
football got struck to the temporal region with a ball during the game. He fell 
down to the ground with a brief 5 - 10 seconds loss of consciousness then he was 
helped up on his feet by other players. He was complaining of a headache, dizzi-
ness, and nausea without vomiting, and he could not recall the event of injury 
and he denied neck pain. He was brought to the emergency department for as-
sessment. Primary survey was completely normal. The patient is alert, oriented 
and GCS is 15 but could not recall the event. 

2.2. Subject Selection 

The study involved 91 participants working as ED physicians at the above men-
tioned hospitals. The selection of participants was random by using simple nu-
merical method (alphabetical).  

2.3. Data Analysis 

The data was entered on Statistical Package for Social Sciences (SPSS) version 
21. Proportions were calculated for all variables of interest and chi-square test 
was used. A p-value of <0.05 was considered statistically significant throughout 
the study.  

3. Results 

The total study sample was 91 physicians working in ED. 76.92% of them were 
male (70) physicians of an age ranging from 28 - 55 years with a mean and stan-
dard deviation (SD) of 40.54 ± 8.94. Saudi nationality constituted around forty 
percents of study participants. Regarding experience of the participants, Twen-
ty-three percent of study participants have less than two years of experience, 
while years of experience 3 - 5, 6 - 10 and more than 10 years were found in 
37.6%, 15.3% and 24.7% respectively. It is clear that more than half of the physi-
cians had 5 years of experience or less. Our data also showed that 55.3% of our 
participants are residents while specialists and consultants are 34.1% and 10.6%) 
respectively. Upon our participants’ hospital distributions, 32% worked in 
Al-Noor Specialist Hospital, 9.9% work in King Faisal Hospital, 19.8% work in 
King Abdul Aziz Hospital while in Hera Hospital only 6.6% of EPs had worked 
there during the study period. In regards to the level of qualification, Fifty-five 
percent of participants were residents while ER specialists represented 34% of 
total participants. Only 10 Consultants participated in the study, which means 
only eleven percents. It was though that the physicians taking more shifts would 
have more knowledge of the indications of head CT scan in TBI. Twenty-five 
percent of participants used to take more than 26 shifts per month, 33 partici-
pants used to take 23 - 26 shifts per month. Forty percent of participants used to 
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take less than 22 shifts per month. He is complaining of mild headache and 
nausea. About 54% of our participants answered our question as minor head in-
jury, 36.7% answered that the case as a moderate head injury, 7.8% described the 
case as severe head injury while 1.1% described it a massive head injury. Re-
garding the management for this patient, 24% of our participants would admit 
this patient for observation while 63.7% would order head CT scan. About 5% 
would consult a neurosurgeon and lastly 6.6% would discharge the patient with 
instructions. Regarding exposure to trauma patients, 45% of our participants are 
used to see less than 10 patients suffering from head injury per month, 13.5% are 
used to see between 10 - 15 cases of head injuries while 41.6% are used to see 15 
cases or more of head injuries per month. About the question “how frequent 
would you request head CT scan in case of trauma patients”, the answers were as 
follow: 5.5% of them will always request head CT scan, 23% mostly request, 
18.7% sometimes request and 4.4% rarely request head CT scan for trauma pa-
tients. Almost half of the participants will request head CT scan whenever they 
suspect head injury. Our EPs were asked whether they have ever heard about any 
clinical decision rules for minor head trauma or not. 54% had answered yes 
while 45.6% had answered no. For those who answered with yes, they were also 
asked what clinical decision rule they are using. Most commonly used guideline 
was Canadian CT Head Rule in more than 42%. Second most common used rule 
was CT in Head Injury Patients (CHIP). Interestingly, almost 19% indicates that 
they are using their own experience. The application of any clinical decision rule 
was assessed in our survey and the result showed that 43% of our participants 
are always applying clinical decision rule into their practice and 44% most of the 
times. When we assessed knowledge and practice, majority were weak with 50% 
and 65% respectively (Table 1). By using Chi-square t-test, there were statistically 
significant differences between knowledge and sex, nationality, years of expe-
rience, duty load, field of interest and highest academic qualifications (Table 2). 
In contrast, practice was statistically significant with sexes and nationality (p =  
 
Table 1. More than 50% of participants were weak in both knowledge and practice. 

Knowledge 

Weak 46 50.55 

Average 31 34.07 

Good 14 15.38 

Range 1 - 7. 

Mean ± SD 4.439 ± 1.087 

Practices 

Weak 59 64.84 

Average 18 19.78 

Good 14 15.38 

Range 10 - 42. 

Mean ± SD 27.109 ± 7.5813 
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Table 2. Descriptive statistical analysis of study variables versus knowledge. 

 N 
Knowledge 

Mean ± SD P-value 

Sex 
Female 21 4.857 ± 0.573 

0.005 
Male 70 4.314 ± 1.174 

Nationality 
Saudi 36 4.750 ± 0.937 

0.021 
Non-Saudi 55 4.236 ± 1.138 

Years of  
experience as EPs 

0 - 2. 21 3.048 ± 0.590 

0.000 
3 - 5. 29 4.103 ± 0.310 

6 - 10. 18 5.000 ± 0.215 

>10 23 5.696 ± 0.703 

Shifts per month 

<18 21 3.333 ± 0.796 

0.000 
18 - 22 29 4.069 ± 0.651 

23 - 26 18 5.167 ± 0.857 

>26 23 5.348 ± 0.714 

Field of Interest 

Surgical 27 5.444 ± 0.892 

0.000 Trauma 22 4.818 ± 0.395 

Medical 42 3.595 ± 0.734 

Highest Academic 
Qualification 

Resident 50 3.880 ± 0.895 

0.000 Specialist 31 4.742 ± 0.631 

Consultant 10 6.300 ± 0.483 

 
0.135, 0.248) respectively, while other factors did not show any significant rela-
tions (Table 3). In our study, the awareness and utilization rate of clinical deci-
sion rules between ER physicians were 54.4% and 42.2% respectively, while 
45.6% of ER physicians are unaware of any clinical decision rules. However, 
91.1% of those physicians would like to receive guidance on how to learn more 
about one of these guidelines. Our scenario supports our findings. 

4. Discussion 

In our study, 54% of participants diagnosed the patient in the scenario as cases 
of minor head trauma while the remaining half; their diagnosis was moderate to 
massive head trauma. So, the definition of minor head trauma is not cleared and 
understandable among some ER physicians. This means that almost 50% pa-
tients with minor head injury will get head CT scan unnecessarily. There are two 
important studies previously published looking at the same issue. The first one 
was conducted among ER physicians. Its aim was to test physicians’ awareness 
and use of the Canadian computed tomography head rule internationally in 
Canada, Australia, United Kingdom and United States of America in 2008 [10]. 
The second survey was to evaluate the awareness and use of the Canadian com-
puted tomography head rule for mild head injury patients among Chinese emer- 
gency physicians in 2013 [5].  
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Table 3. Descriptive statistical analysis of study variables versus practice. 

 N 
Practices  

Mean ± SD P-value 

Sex 
Female 21 29.286 ± 5.255 0.135 

Male 70 26.457 ± 8.068  

Nationality 
Saudi 36 28.250 ± 7.089 0.248 

Non-Saudi 55 26.364 ± 7.861  

Years of experience  
as EPs 

0 - 2. 21 19.571 ± 7.332 0.0001 

3 - 5. 29 24.724 ± 4.391  

6 - 10. 18 29.833 ± 2.550  

>10 23 34.870 ± 5.093  

Shifts per month 

<18 21 21.762 ± 7.543 0.0001 

18 - 22 29 24.138 ± 5.680  

23 - 26 18 31.833 ± 6.582  

>26 23 32.043 ± 5.121  

Field of Interest 

Surgical 27 33.296 ± 6.299 0.0002 

Trauma 22 29.091 ± 3.650  

Medical 42 22.095 ± 6.412  

Highest Academic  
Qualification 

Resident 50 23.580 ± 6.630 0.00067 

Specialist 31 29.032 ± 5.307  

Consultant 10 38.800 ± 2.781  

 
When we compared our survey with the above-mentioned studies, we found 

that there are discrepancies and varieties between our result and the other stu-
dies (Table 4). In survey from China, fear of malpractice was the leading ob-
stacle for the use of CCHR by 48.5%, followed by “pressure from administration 
to order more examinations” and “lack of knowledge about the radiation risk of 
CT”, which were 29.5% and 27% respectively. In our study, the two most com-
mon limiting factors were the working environment and the possible increases 
in the risk of lawsuits by 55.4% and 61.7% respectively. However, 90% of our 
respondents believe that by utilizing the rules, there will be an improved usage of 
resources and patients will gain more benefits. Since the physician-patients rela-
tionship getting increasingly difficult, ordering CT scans for minor diseases is 
not uncommon practice [11]. That would explain the increasing numbers of 
head CT scans requested for minor head trauma as to confront patients and to 
avoid malpractice. In some setting, defensive medicine accounts for 1 out of 5 
examinations [12]. The international survey conclude that the awareness of 
CCHR was highest in Canada and lowest in United States and that would be ex-
plained by the application of different rules as “it is the most commonly cited 
reason” [10]. For instance, most of physicians who participate in the survey from 
United Kingdom are using National Institute for Clinical Excellence (NICE).  

5. Conclusion 

Our survey showed that there is a misunderstanding of the definition of minor  
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Table 4. Comparison between or study and the Chinese [5] and International [10] stu-
dies. 

 Our survey 
The Chinese 

survey 
The international survey 

Male gender 77% 70.9% 71% 

Awareness of CCHR 54.4% 41.7% 
USA AU UK CA 

31% 82% 66% 86% 

Utilization rate 42.2% 24.7% 12% 32% 21% 57% 

 
head injury, which led to request more CT scans despite head injury being one 
of the most common system involved in trauma. This will be a burden on the 
healthcare system and will lead to more radiation exposure. Our study also 
showed that working environment makes utilization of head CT rules difficult to 
follow and would increase numbers of lawsuits. These two factors are considered 
limiting reason for not applying the commonly used guidelines in minor head 
injury. Definitely, extra educational efforts should be conducted to improve the 
utilization of resources, reduce risk of radiation and DO NO harm to patients.  

Limitations 

There are some limitations to this study. Sample size was small with few num-
bers of consultants. We believe it should be a national survey to get better valid 
results. 
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