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ABSTRACT

BACKGROUND: Currently, a high number of brain computerized tomography (CT) scans are performed on
patients with mild traumatic brain injuries (mTBI)., This leads to increased hospital expenses, without clear
criteria to determine whether the use of this type of investigation is appropriate.

OBJECTIVES: To determine the prevalence of unnecessary brain computerized tomography scans and the
associated factors in patients with mild traumatic brain injuries at Panatnikhom Hospital.

METHODS: This retrospective descriptive study included patients diagnosed with mild traumatic brain
injuries classified as low to moderate risk between September 2022 and August 2023. The necessity of brain
CT scans was assessed based on the Phanatnikhom Hospital Clinical Practice Guidelines for Traumatic
Brain Injury. Univariable and multivariable analyses were used to identify the factors associated with
unnecessary imaging.

RESULTS: Among the sample of 490 patients, the prevalence of unnecessary brain CT scans was 48.4%.
However, only 10.6% of these unnecessary scans had an actual impact on patient management. The factors
significantly associated with unnecessary brain CT scans included moderate risk classification of mild
traumatic brain (p<0.001) and entitlement under the Road Accident Victims Protection Act (p=0.01).
CONCLUSIONS: Nearly half of the patients with mild traumatic brain injuries at Phanatnikhom Hospital
received unnecessary brain CT scans. Application of clinical decision rules and awareness of relevant risk
classification may help reduce unnecessary imaging and optimize resource utilization.

KEYWORDS: mild traumatic brain injury, x-ray computed tomography, unnecessary procedures,

community hospital
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Table 1 Demographic and Characteristic Data (n=490)

Baseline Characteristics

Total, n (%)

(n=490)

Age (years), meantSD 40.2+15.5
Sex

Male 288 (58.8)

Female 202 (41.2)
Nationality

Thai 460 (93.9)

Foreign 30 (6.1)
Work shift

Morning shift (08.00 am-04.00 pm) 190 (38.8)

Evening shift (04.00 pm-0.00 pm) 209 (42.7)

Night shift (00.00 am-8.00 am) 91 (18.5)
Glasgow Coma Scale (GSC)

GCS: 13 4 (0.8)

GCS: 14 37 (7.6)

GCS: 15 449 (91.6)
Mild traumatic brain injuries (mTBI)

mTBI lower risk 172 (35.1)

mTBI moderate risk 318 (64.9)
Type of attending physician

General physician 444 (90.6)

Emergency medicine physician 43 (8.8)

Family medicine physician 1(0.2)

Surgeon 2(0.4)
Health coverage rights

Universal coverage scheme (UC) 73 (14.9)

Social security scheme 73 (14.9)

Compulsory motor insurance 309 (63.0)

Self-payment 22 (4.5)

Civil servant medical benefit 13 (2.7)
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=3 t!l Il o = 1
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WUNENBRAN (positive) 3113% 141 718 ez lainy
WENFANIN (negative) 31w 169 1o laslunguss
asaenaisdaaniainafauasnanuaiiiies 51 51
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Table 2 Number and Outcomes of Brain Computerized Tomography Scans

Total, n (%)

Total number of patients
Patients undergoing brain CT scan
Appropriated CT scans
Unnecessary CT scans
- low risk group
- moderate risk group
Brain CT findings (n=310)
Negative findings
From unnecessary scans
Positive findings
From unnecessary scans
- Low risk group

- Moderate risk group

CT findings that impacted clinical management (n=310)

With impact
From unnecessary scans
- Low risk group
- Moderate risk group
Without impact

From unnecessary scans

490 (100)
310 (63.3)
73 (14.9)
237 (48.4)
13 (2.7)
224 (45.7)

169 (54.5)
132 (42.6)
141 (45.5)
105 (33.9)
0 (0)

105 (33.9)

51 (16.5)
33 (10.6)
0(0)

33 (10.6)
259 (83.5)
204 (65.8)
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Table 3 Factors Associated with Over CT (Multivariable analysis)

Univariable analysis

Multivariable analysis

Factors Unadjusted odds ratio p-value Adjusted odds ratio p-value
(95% CI) (95% CI)
Sex
Female Reference Reference
Male 1.44 (1.00-2.06) 0.049 1.39 (0.85-2.26) 0.18
Work shift
Morning shift Reference Reference
(08.00 am-04.00 pm)
Evening shift 1.08 (0.72-1.59) 0.72 0.73 (0.43-1.24) 0.25
(04.00 pm-0.00 pm)
Night shift 2.38 (1.41-3.98) <0.001 1.26 (0.62-2.51) 0.51
(0.00 am-8.00 am)
Glasgow Coma Scale (GSC)
GCS : 15 Reference Reference
GCS: 14 7.69 (2.9-20.0) <0.001 0.24 (0.02-2.70) 0.24
GCS: 13 0.40 (0.04-3.87) 0.42 2.65 (0.95-7.36) 0.06
Mild traumatic brain injuries (mTBI)
mTBI low risk
mTBI moderate risk Reference Reference
Health coverage rights 29.1 (15.7-53.8) <0.001 23.3 (12.3-44.1) <0.001
Universal coverage scheme Reference Reference
compulsory motor insurance 2.21 (1.30-3.75) 0.00 2.44 (1.24-4.80) 0.01
Facial bone fracture 2.24 (1.02-4.89) 0.03 0.86 (0.37-2.01) 0.73
Scalp hematoma 7.43 (3.5-15.4) <0.001 4.87 (2.00-11.81) <0.001
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