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ABSTRACT
IR (el g le R le NOJeJ EIHiY/= Despite the significant role of brain magnetic resonance

imaging (MRI) and computed tomography (CT) scans in diagnosing diseases, unnecessary
prescriptions of these imaging techniques may lead to adverse consequences, imposing a
heavy financial burden on patients and health systems. The present study aimed to assess
the unnecessary use of imaging services for the evaluation of children suffering from
headaches in Namazi Hospital in Shiraz in 2020..

The research population of this retrospective study included all
children who were referred to Namazi Hospital with the chief complaint of headache in
2019. Since the research sample was equal to the research population, no sampling was
performed, and all individuals were surveyed through the census method. The data were
analyzed in SPSS software (version 19) using statistical methods.

Of the 54 brain MRIs performed, 7.4% were necessary, and 92.5% were
unnecessary. Moreover, regarding 81 brain CT scans performed, 8.6% were necessary and
91.3% were not. The indication and insurance status had a significant positive relationship
with the necessity of brain MRI and CT scan prescriptions (P<0.05). The total financial
burden imposed by unnecessary brain MRIs and brain CT scans of the studied patients in

Received: 26 Jun 2023 Shiraz Namazi Hospital was 158,298,588 Iranian Rials in 2020.

Accepted: 01 Nov 2023 The results pointed out that over 90% of the brain MRIs and CT scans
Available Online: 19 Feb 2024 prescribed for children with headaches were unnecessary, which could impose

unnecessary patient costs. Therefore, it seems essential to use effective clinical guidelines
for the proper administration of brain MRI and CT scans.
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Introduction

owadays, headaches are one of the most

common childhood disorders, which can be

life-limiting in severe cases. Early and

accurate diagnosis of these disorders
contributes to better and faster treatment. Despite the
crucial role of magnetic resonance imaging (MRI) and
computed tomography (CT) scans in disease diagnosis,
excessive and uncontrolled use of these technologies may
lead to indiscriminate and unnecessary service
consumption, resulting in a marked rise in healthcare costs.
Moreover, the increasing complexity of imaging is often
accompanied by inefficient diagnostic facilities, leading to
improper patient management and unnecessary exposure to
radiation. The rapid rise in CT scan usage has raised
considerable public concern regarding ionizing radiation
doses during scans, which is widely accepted to increase
the risk of cancer over a person's lifetime. Therefore, in
numerous cases, these technologies lack superiority over
their predecessors and show no evidence of improving
patient outcomes. Despite the notable role of imaging
techniques in disease diagnosis, unnecessary prescriptions
can lead to adverse consequences for patients, imposing a
substantial financial burden on patients, payers, and
healthcare systems. The present study aimed to assess the
unnecessary brain CT scan and MRI prescriptions for
children suffering from headaches referred to Namazi
Hospital of Shiraz in 2020.

Methods

The research population of this retrospective study
included all children presenting to Namazi Hospital in
2020 with the chief complaint of headaches. Since the
research sample matched the research population, no
sampling was performed, and all patients were examined
through the census method. Patients who were admitted
with the chief complaint of headaches were eligible to
participate in the study. Patients who had not undergone
any imaging or those whose chief complaint for
hospitalization was not headache were excluded from the
study. Data were collected using a form developed to
examine patient records and extract the necessary
information for the study after consultation and discussions
with experts. After data collection, the data were matched
with a logical framework of brain MRI and CT scan
indications to determine the necessary prescription rate
based on patient follow-ups through phone calls and
information in patient records. In this study, the pretest
probability was determined through a checklist containing
demographic information of patients in the pediatric age
group (7-17 years), gender, and the requesting physician.
In the subsequent experimental phase, brain MRI and CT
scans of children were reviewed by a specialist physician.
In the post-test phase, the cause of headaches was
diagnosed based on the physician's opinion, mentioned in
the patient record summary and noted in the checklist. To

estimate the number of unnecessary MRI and CT scan
prescriptions, the estimated rate of unnecessary MRI and
CT scans was multiplied by the total services provided by
Namazi Hospital. Finally, the total financial burden was
estimated by multiplying the indications without
justifications by the brain MRI and CT scan rates for the
patient and insurer in 2020. Data were analyzed in SPSS
software (version 19) using the Chi-square test.

Results

This study included 116 children who had presented
with headache as their chief complaint and had undergone
brain imaging. The age distribution demonstrated that
48.3% of patients were under 10, 44% were between 11
and 15, and 7.8% were over 16 years old. About 44% of
patients were female, and 56% were male. About 60.3%
of patients were under insurance coverage, while 39.7%
were uninsured. Of all 54 MRIs performed, 7.4% were
justified, and 92.5% were unjustified. In addition, out of
81 CT scans conducted, 6.8% were justified, and 91.3%
were unjustified. Insurance status exhibited a significant
relationship with the necessity of prescribing MRI and
CT scans (P<0.05). Nonetheless, gender was not
correlated with the necessity of prescribing brain MRI
and CT scans. Out of 54 brain MRIs, 40 involved contrast
medium injection, and 14 were without injection. Among
the 40 contrast-enhanced MRIs, 12 cases had no
indication, and among the 14 non-contrast MRIs, 9 cases
lacked indications. The total financial burden from
unnecessary brain MRI and CT scans was 158,298,588
Iranian Rials in 2020.

Conclusion

As evidenced by the obtained results, more than 90%
of the prescribed MRIs and CT scans in children with
headaches are unjustified, and this not only exposes
patients to unnecessary ionizing radiation but can also lead
to cancer and unnecessary costs. Regular training and
adherence to updated referral guidelines by attending
physicians and radiology department staff can contribute
to the reduction of unnecessary prescriptions. Therefore, it
is recommended that effective clinical guidelines be
utilized for prescribing imaging procedures.
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