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Abstract:

This paper examines the obstacles and methodologies associated with radiation dose reduction in pediatric radiology,
emphasizing the impediments to the uniform use of these methodologies. A survey was administered to evaluate the
understanding and behaviors of healthcare workers about radiation dose reduction strategies. Essential measures
addressed encompass the ALARA principle, age-appropriate imaging modalities, tailored imaging procedures, and
the implementation of modern technologies like Automatic Exposure Control (AEC). The survey revealed that
although the majority of experts acknowledged the need of reducing radiation doses, obstacles such as reluctance to
novel technologies, budgetary limitations, inadequate training, and restricted access to sophisticated equipment were
prevalent. The results underscore the necessity for enhanced training, greater accessibility to modern technology, and
the cultivation of a culture that emphasizes radiation safety.

Keywords: radiation dose reduction, pediatric radiology, ALARA principle, Automatic Exposure Control (AEC),
age-appropriate imaging, and healthcare professionals.
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Introduction:

Pediatric radiology is a specialist field of medical imaging dedicated to the diagnosis and therapy of pediatric medical
disorders utilizing imaging technology. It includes several imaging modalities such as X-rays, computed tomography
(CT), magnetic resonance imaging (MRI), ultrasound, and nuclear medicine, specifically designed for pediatric
patients. Pediatric radiologists possess specialized training to analyze pictures from these technologies, considering
the unique anatomical and physiological distinctions between children and adults that might influence both image
capture and interpretation (Thukral, 2015).

Children are not simply "small adults”" regarding medical imaging. Their bodies are still maturing, and their tissues
exhibit heightened sensitivity to radiation, rendering them more susceptible to the possible detrimental effects of
ionizing radiation employed in various imaging modalities. Pediatric radiography is essential for identifying a wide
array of illnesses in children, including developmental abnormalities and severe trauma. Pediatric radiology prioritizes
a meticulous and intentional methodology in diagnostic imaging, reconciling the necessity for precise diagnosis with
the obligation to reduce radiation exposure (Portelli, et al.2018).

The cornerstone of pediatric radiology is the formulation and execution of procedures especially aimed at minimizing
radiation exposure in children. This is crucial because, in young populations, the dangers associated with radiation
exposure—such as possible developmental harm and elevated lifelong cancer risk—are far larger than in adults.

Numerous radiation dose reduction measures have been implemented in pediatric radiology throughout the years to
mitigate these problems. This include enhancements in imaging technology, refined scanning techniques, and the
adoption of evidence-based practices. Methods include automated exposure control (AEC), reduced-dose CT
procedures, and iterative reconstruction techniques have demonstrated efficacy in minimizing radiation exposure
while maintaining diagnostic integrity. The efficacy of these techniques in clinical environments is still under
continuous assessment (Dudhe, et al.2024).

This study seeks to assess the efficacy of existing radiation dose reduction measures in pediatric radiology via
statistical analysis. We will evaluate the effects of various tactics on radiation dose levels and diagnostic accuracy by
reviewing data gathered from healthcare facilities utilizing these approaches. Statistical techniques will be utilized to
discern patterns, correlations, and prospective enhancements in pediatric imaging procedures. This study's findings
will provide critical insights for enhancing radiation safety practices, hence improving health outcomes for pediatric
patients.

Problem Statement:

The application of ionizing radiation in pediatric radiology is crucial for precise diagnosis and treatment planning;
nonetheless, it presents considerable hazards to young children owing to their heightened sensitivity to radiation and
the possibility of long-term health repercussions. Pediatric patients are especially sensitive to radiation-induced harm
due to their cells' heightened sensitivity to radiation's biological effects and their extended life expectancy, during
which adverse consequences may emerge.

Notwithstanding the progress in imaging technologies and the implementation of radiation dose reduction strategies,
including optimized imaging protocols, low-dose CT scans, and automatic exposure control (AEC), there persists a
significant necessity to evaluate the practical efficacy of these strategies in reducing radiation exposure while
preserving diagnostic accuracy. Numerous healthcare institutions implement these tactics without a thorough
assessment of their efficacy in clinical practice, prompting questions over the real dosage reductions attained and the
adequacy of safety measures for young patients.
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This study seeks to fill the void in the existing knowledge on radiation dose reduction techniques in pediatric radiology.
This study will evaluate current methods, identify barriers to their widespread adoption, and assess their effectiveness
in reducing radiation exposure while preserving diagnostic quality, thereby offering essential insights for enhancing
patient safety and optimizing radiological practices in pediatric care.

Study Objectives:

1. Toidentify and categorize the radiation dose reduction strategies currently employed in pediatric radiology.

2. Toassess the long-term health outcomes associated with reduced radiation exposure in pediatric patients.

3. To determine the barriers to the implementation and consistent use of radiation dose reduction strategies in
pediatric radiology.

Study Significance:

This study is significant due to its ability to tackle essential issues related to radiation safety in pediatric radiography.
Children have heightened sensitivity to ionizing radiation due to their developing tissues, elevated metabolic rates,
and extended life expectancy, hence increasing the risk of radiation-induced health disorders, including cancer. As
diagnostic imaging remains essential in the medical care of juvenile patients, it is crucial to reduce radiation exposure
while preserving diagnostic accuracy.

This study will yield significant insights into the efficacy of current radiation dose reduction measures, allowing
healthcare practitioners to discern ways that optimally combine patient safety with the necessity for high-quality
diagnostic imaging. The project will enhance clinical guidelines and procedures by assessing current practices and
identifying hurdles to their adoption, ultimately increasing overall safety standards in pediatric radiology.

The findings will significantly impact policy formulation, education, and training in radiology departments, fostering
enhanced knowledge and compliance with optimal techniques for radiation dose reduction. The results may facilitate
the establishment of more standardized, evidence-based methodologies for pediatric imaging, minimizing practice
variability and providing uniform, safe care across healthcare facilities.

This study may enhance long-term health benefits by reducing radiation exposure hazards in pediatric populations,
therefore improving patient outcomes and promoting a culture of safety in pediatric radiology.

Limitations of the study:

1. Inconsistent Implementation: Not all healthcare institutions may have uniformly executed or recorded
radiation dose reduction techniques, resulting in incomplete or unequal data.

2. Access to Proprietary Protocols: The study may encounter challenges in acquiring access to private
imaging procedures or technology utilized by various institutions, hence restricting a thorough assessment
of specific practices.

3. Variability in Professional Practices: Divergences in the interpretation and implementation of dose
reduction methods across radiology practitioners may influence the uniformity and efficacy of these
strategies.

4. Long-term Health Outcome Measurement: Assessing long-term health outcomes of dose reduction
strategies is challenging, as it requires extensive follow-up periods and may be influenced by multiple
factors beyond the scope of this study.
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Definition of key terms:

1. Pediatric Radiology:

A medical speciality dedicated to employing imaging modalities, including X-rays, CT scans, and MRI, for the
diagnosis and management of health issues in pediatric patients.

2. lonizing Radiation:

Is a sort of energy emitted by atoms, manifesting as electromagnetic waves (gamma or X-rays) or particles (neutrons,
beta, or alpha). The spontaneous decay of atoms is termed radioactivity, and the surplus energy released constitutes a
sort of ionizing radiation. Radionuclides are unstable elements that disintegrate and release ionizing radiation,
potentially damaging or altering cellular structures and elevating the risk of cancer and other health complications
(Mettler, 2012).

3. Radiation Dose Reduction Strategies:

Methods and procedures aimed at decreasing the quantity of ionizing radiation utilized in medical imaging while
preserving diagnostic picture quality. These tactics encompass the optimization of imaging protocols, the utilization
of modern technology, and the application of the "as low as reasonably achievable” (ALARA) concept.

4. Diagnostic Image Quality:

The precision and clarity of medical images, must be sufficiently good to enable healthcare practitioners to render
correct diagnoses while concurrently reducing radiation exposure.

5. Automatic Exposure Control (AEC):

A mechanism in radiological apparatus that autonomously modulates the radiation dosage according to the dimensions
and density of the anatomical region being examined, therefore assuring the minimal feasible dose while preserving
picture quality (Favazza, et al.2015).

6. Iterative Reconstruction:

A computer technique employed in CT imaging to augment picture quality and decrease radiation exposure by
processing raw data via several iterations to diminish noise and boost clarity.

7. As Low as Reasonably Achievable (ALARA):

A radiological safety approach designed to limit radiation exposure by refining imaging techniques and processes to
eliminate superfluous doses while maintaining diagnostic quality (Hansson, 2013).

8. Radiology Professionals:

Healthcare practitioners, including radiologists and radiologic technicians, who specialize in employing imaging
modalities for diagnostic and therapeutic applications.
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Literature Review:

1. Importance of Radiation Dose Reduction in Pediatrics:

o Increased Sensitivity to Radiation: The growing tissues of children exhibit markedly greater sensitivity to
ionizing radiation than those of adults. This increased sensitivity results from the accelerated cell division and
expansion that transpires during childhood. Rapid cell division heightens the likelihood of radiation disrupting
DNA, resulting in mutations and elevating the risk of radiation-induced illnesses. Minimizing exposure in young
patients is essential to prevent both acute and long-term health repercussions (Kutanzi, et al.2016).

o Longer Life Expectancy: Children possess a longer life expectancy than adults, indicating they have more years
for any possible detrimental consequences of radiation exposure to emerge. The prolonged duration heightens the
likelihood of incurring long-term problems, including cancer or other radiation-associated health issues. The
extended latency period between exposure and the manifestation of radiation-induced disorders underscores the
necessity of minimizing radiation doses during imaging procedures conducted in children.

o Higher Cumulative Exposure Risk: Pediatric patients frequently necessitate more imaging throughout their
lives, whether for continuous treatment, chronic disease monitoring, or emergency evaluations, resulting in a
higher cumulative exposure risk. This leads to increased cumulative radiation exposure, potentially exacerbating
concerns over time. Strategies for dose reduction are crucial in alleviating these hazards and averting the
cumulative effects of many exposures during a child's growth and development (Frush, 2021).

o Cellular Development: Children are in a stage of accelerated growth and cellular development, rendering their
tissues and organs more susceptible to radiation. The brain, thyroid, and bone marrow are especially susceptible.
Any harm during these critical developmental phases may result in enduring consequences for organ function and
general health. Minimizing radiation exposure safeguards these vulnerable regions from possible damage
(Kutanzi, et al.2016).

o Necessity for High-Quality Diagnostics: Despite the inherent hazards of radiation, diagnostic imaging is
essential for effective medical care, allowing healthcare professionals to effectively detect, diagnose, and treat
illnesses. Preserving high-quality photos is crucial for enabling clinicians to make educated judgments. This
underscores the necessity for a meticulous strategy in which dosage reduction is harmonized with the demand for
images that offer adequate information for precise diagnosis.

2. Radiation Dose Reduction Strategies:

o Optimization of Imaging Protocols:

Customizing imaging technigques according to the patient's age, size, and clinical condition is crucial for reducing
radiation exposure. Protocol modifications may involve reducing the radiation dosage for particular procedures (such
as chest X-rays or CT scans) while preserving diagnostic image quality. Pediatric-specific procedures are formulated
to utilize the minimal dose necessary to ensure adequate picture clarity for precise diagnosis (Tsapaki, 2020).

o Use of Age-Appropriate Imaging Techniques:

Pediatric patients have particular imaging methods owing to their reduced body size and heightened susceptibility to
radiation. Age-appropriate environments guarantee the reduction of radiation exposure while maintaining the integrity
of diagnostic images. This entails modifying the exposure parameters according to the child's dimensions, mass, and
the specific imaging modality needed (e.g., altering kilovolt (kV) and milliampere (mA) settings) (Alzen, & Benz-
Bohm, 2011).

o Automatic Exposure Control (AEC):

AEC systems autonomously modify the radiation dosage according to the patient's physique and the region being
examined. This guarantees that the radiation dose is sufficient to generate a diagnostic-quality image, minimizing
superfluous exposure. Automatic Exposure Control (AEC) is especially beneficial in pediatric imaging, where
variations in body size necessitate dose adjustments to ensure successful imaging while minimizing radiation exposure
(Favazza, et al.2015).
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o Iterative Reconstruction Technology:

Iterative reconstruction is a computer method employed in CT imaging to enhance image quality while minimizing
radiation exposure. lterative reconstruction minimizes picture noise and enables reduced radiation exposure while
maintaining diagnostic accuracy through repeated processing of raw data. This method is particularly advantageous
in pediatric radiology, where the objective is to reduce dosage while maintaining high-quality images (Hara, et
al.2009).

o Limiting Repeat Examinations:

A highly effective method to minimize radiation exposure is to refrain from needless repeat imaging. This can be
accomplished by guaranteeing that the initial imaging is of superior quality, accurately positioned, and utilizing
suitable exposure settings. Establishing quality control protocols, including routine training for imaging personnel,
can decrease the necessity for repeat examinations due to substandard image quality or positional inaccuracies.

o Use of Alternative Imaging Modalities:

Non-ionizing imaging modalities, such as ultrasound or magnetic resonance imaging (MRI), should be prioritized as
alternatives to radiography procedures whenever feasible. These imaging methods are non-radiative and are especially
effective for visualizing soft tissues, prevalent in pediatric disorders. MRI can supplant CT scans in numerous
situations, particularly when minimizing radiation exposure is a paramount consideration (Bhargava, et al.2013).

o Shielding:

Effective shielding methods are crucial to safeguard vulnerable regions of the body from excessive radiation exposure.
Lead aprons, thyroid shields, and gonadal shields serve to minimize exposure to essential organs and tissues, especially
in young patients. Nonetheless, shielding must be meticulously implemented to prevent obstruction of the area of
interest throughout the imaging process (Cheon, et al.2018).

o Radiologist and Technologist Training:

The ongoing education and training of radiologists and technicians are essential for enhancing their comprehension
of radiation dose reduction principles. Ensuring that imaging experts are knowledgeable and skilled in contemporary
dose reduction measures, including improved protocols and sophisticated technologies, can limit overall radiation
exposure while preserving diagnostic accuracy.

o Regular Dose Audits and Monitoring:

Systematic evaluations of radiation dose levels in imaging processes can pinpoint opportunities for dose reduction
while maintaining image quality. Monitoring programs evaluate radiation exposure in pediatric patients, enabling
radiology departments to analyze the efficacy of dose reduction techniques and ensure optimal outcomes.

o Use of Pediatric-Specific Equipment:

Pediatric-specific imaging apparatus, like diminutive CT scanners and pediatric X-ray machines, can be utilized to
optimize radiation dosage. These machines are engineered to emit reduced radiation levels, specifically for smaller,
more sensitive individuals, providing a substantial decrease in exposure while maintaining image quality (Borders, et
al.2012).
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o Implementation of the ALARA Principle:

The ALARA (As Low As Reasonably Achievable) approach must be implemented in all pediatric radiology practices.
Healthcare practitioners must consistently endeavor to utilize the minimal radiation dose necessary to obtain the
required diagnostic image. The ALARA principle promotes ongoing evaluation and enhancement of radiation
protection measures (Dudhe, et al.2024).

3. Barriersto the Implementation and Consistent Use of Radiation Dose Reduction Strategies in Pediatric
Radiology:
o Lack of Awareness and Training:

Numerous healthcare personnel, like as radiologists and technicians, may not possess comprehensive knowledge of
the most recent dose reduction measures or may lack sufficient training for their implementation. Inadequate education
may lead workers to unintentionally provide elevated radiation doses, particularly if they lack familiarity with
sophisticated technology like iterative reconstruction or automated exposure control (AEC) (Thukral, 2015).

o Inadequate Resources and Equipment:

Certain healthcare facilities, particularly in resource-constrained environments, may lack access to the most recent
pediatric-specific imaging apparatus or sophisticated radiation dose reduction technologies. The absence of specialist
equipment, including pediatric CT scanners, sophisticated image processing software, or AEC systems, can impede
the successful execution of dose reduction techniques.

o Financial Constraints:

The initial expenses associated with upgrading radiography equipment or adopting new radiation dose reduction
technologies may be excessive for certain hospitals or clinics. Moreover, educating personnel to utilize these
technologies frequently necessitates considerable commitment of time and resources. Financial limitations may hinder
or obstruct the implementation of radiation-reducing devices and processes.

o Resistance to Change:

Radiologists and imaging technologists may exhibit resistance to altering existing methods, especially when it entails
the adoption of new technology or workflows. In certain instances, experts may perceive conventional imaging
techniques as adequate, or they may harbor apprehensions over the time necessary to acclimate to new procedures or
systems (Christensen, et a.2024).

o Balancing Image Quality with Dose Reduction:

A perceived trade-off may exist between minimizing radiation dose and preserving diagnostic image quality. Certain
doctors may be concerned that diminishing radiation exposure could jeopardize the clarity or diagnostic efficacy of
the images, particularly in intricate pediatric cases where precise diagnosis is essential. This apprehension may hinder
the regular use of dose reduction techniques.

o Lack of Standardized Protocols:

Standardized, institution-wide strategies for radiation dose reduction in pediatric radiology are frequently absent.
Divergence in imaging protocols among various departments or institutions may result in inconsistent use of dose
reduction methods. The lack of globally accepted criteria may hinder healthcare providers in determining optimal
strategies for individual patient cases.
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o Inconsistent Monitoring and Quality Assurance:

In the absence of frequent audits and monitoring of radiation dosage levels, evaluating the efficacy of dose reduction
techniques might prove challenging. In certain healthcare environments, quality assurance processes may lack the
robustness necessary to monitor the continuous application of radiation dose reduction technology. In the absence of
regular feedback and assessment, it is difficult to guarantee the constant implementation of dosage reduction
techniques.

o Pressure to Achieve Quick Diagnostic Results:

In urgent or rapid clinical environments, there may be pressure to get swift results, perhaps resulting in the prioritizing
of speed over the optimization of radiation dosage. Technologists or physicians may be disinclined to adhere to
established protocols in the face of urgent demands for fast diagnostic results, resulting in increased radiation
exposure.

o Clinical and Institutional Culture:

Some healthcare facilities may not emphasize radiation safety or dose reduction in their culture. If dose reduction
methods are not regarded as essential to patient care, or if leadership fails to prioritize radiation safety, staff may not
consistently comply with these practices. A culture that neglects patient safety and radiation protection can hinder the
overall efficacy of dose reduction initiatives (Whitebird, et al.2021).

o Technological Limitations and Interoperability Issues:

Certain radiology systems may lack full compatibility with contemporary dose reduction technology, resulting in
challenges when incorporating these systems into established workflows. Furthermore, antiquated systems may lack
compatibility with newer functionalities like automatic dose modulation or picture reconstruction techniques, hence
complicating the attainment of uniform radiation dose reductions in pediatric patients (Iroju, et al.2013).

4. Progress in Imaging Technology:

Sophisticated Imaging Apparatus Recent developments in imaging technology have considerably facilitated the

lowering of radiation dosage.

o Digital Radiography: Digital radiography (DR) systems employ sophisticated detection technology that
necessitates reduced radiation exposure relative to conventional film-based systems. Digital Radiography (DR)
devices provide superior image quality at reduced radiation doses due to enhanced sensitivity and dynamic range
(Bansal, 2006).

o Low-dosage CT Scanners: Contemporary CT scanners with iterative reconstruction methods offer substantial
dosage reduction while preserving diagnostic image quality. Methods like adaptive statistical iterative
reconstruction (ASIR) and model-based iterative reconstruction (MBIR) have demonstrated the capability to
decrease radiation exposure by as much as 60% relative to traditional techniques (McLeavy, et al.2021).

o Advancements in fluoroscopy: such as pulsed fluoroscopy and automated dose control systems, contribute to
the reduction of radiation exposure. Pulsed fluoroscopy minimizes continuous exposure duration, and automatic
dose control modulates the radiation dose according to clinical requirements.
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Previous Studies:

According to (Zacharias, et al.2013). The advent of MDCT has augmented the application of CT in pediatric radiology,
accompanied by apprehensions regarding radiation sequelae. This article examines fundamental principles for
reducing radiation dose, the essential physics influencing radiation exposure, and particular CT-integrated dose-
reduction methods aimed at the pediatric demographic. This paper aims to deliver a thorough examination of
contemporary research about CT dose reduction techniques, their constraints, and prospective advancements,
particularly in relation to the pediatric demographic. The discourse will commence with overarching factors
contributing to radiation dose reduction, then addressing certain technical attributes that affect the radiation dose.

The study by (Ngo, et al. 2018) examines realistic methods to reduce radiation exposure during pediatric CT scans.
The authors present an extensive array of solutions designed to minimize dosage while preserving diagnostic image
quality. The research underscores the necessity of customizing CT procedures to the distinct attributes of pediatric
patients, encompassing size and age, and accentuates the adoption of sophisticated imaging technologies like
automated exposure control (AEC) and iterative reconstruction. Detailed discussions encompass technigues such as
improving scanning parameters, using dose-modulation technologies, and circumventing superfluous repeat scans.
The authors also discuss the difficulties encountered by institutions in implementing and standardizing these dose-
reduction measures. The study functions as a pragmatic resource for radiologists and healthcare institutions seeking
to improve patient safety via efficient radiation management protocols in pediatric imaging.

According to (Costello et al. 2013) aim to investigate several facets of ionizing radiation exposure in individuals
subjected to CT exams via clinical scenarios. The review examines imaging suitability, optimal radiation dosages,
related cancer risks, and essential dose reduction techniques. CT scans, although crucial for their diagnostic use,
contribute substantially to radiation exposure associated with medical imaging, underscoring the necessity for a
balance between advantages and hazards. The authors emphasize that medical professionals must comprehend the
advantages and potential risks of medical radiation and be proficient in strategies to reduce radiation doses, including
optimizing imaging protocols, utilizing automatic exposure control (AEC), and implementing iterative reconstruction
techniques. Instructing healthcare personnel on these tactics is essential for safeguarding patient safety and fostering
appropriate imaging practices that minimize needless exposure while maintaining diagnostic precision.

Methodology:
1. Study Design:

The research used a descriptive methodology to examine the efficacy of radiation dose reduction measures in pediatric
radiology. This methodology is appropriate for examining the correlation between dose reduction strategies and the
quality of diagnostic results. A descriptive study approach facilitates a comprehensive examination of existing
solutions, the obstacles encountered in their consistent use, and their effect on reducing radiation exposure in children.
This corresponds with the idea articulated by (Kemp, et al.2018), wherein descriptive analytical approaches offer a
systematic approach for precisely delineating the subject and delivering interpretable results.

2. Research Method:

The research technique denotes a systematic framework for data collection, analysis, and interpretation, guaranteeing
that the study is structured, dependable, and valid (Walliman, 2021). The research utilizes a quantitative technique to
assess the effectiveness of several dose reduction measures in pediatric radiology. This quantitative methodology
facilitates the acquisition of measurable data about the effects of various tactics, including automated exposure control
(AEC) and iterative reconstruction, hence enabling statistical analysis of outcomes associated with dose reduction.
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3. Study Population:

The research population consists of healthcare professionals engaged in pediatric radiography, including radiologists,
radiologic technicians, and medical physicists, who execute and supervise dose reduction protocols. The demographic
is selected for their direct involvement with imaging techniques and radiation safety precautions in pediatric patients.
This emphasis is crucial to guarantee that the results authentically represent actual practices and the obstacles
encountered in implementing these techniques. The sample size will comprise 100 medical professionals employed in
pediatric radiology departments at various hospitals and imaging facilities.

4, Data collection:

This research entails the systematic collecting of quantitative data concerning the application and results of several
radiation dose reduction technologies. This may encompass surveys, structured questionnaires, and data from imaging
records that chronicle dosage levels before to and subsequent to the application of certain reduction approaches. The
objective is to get dependable, accurate data to assess the efficacy of dose reduction measures and pinpoint any
deficiencies or obstacles in their implementation. The precise collection of data is essential for the study's validity,
guaranteeing that the analysis yields significant results on optimal techniques for minimizing radiation exposure in
pediatric radiology.

4.1 Secondary Sources:

Secondary data aids researchers in developing research questions, improving understanding of the study topic, and
broadening knowledge of the subject area. Additionally, it assists in recognizing relevant research approaches and
establishes a robust foundation for the succeeding stages of the study. Secondary data not only contextualizes primary
data but also enhances swift understanding and interpretation (Christensen, et al.2011). Therefore, we conduct a
comprehensive evaluation of all relevant research articles.

Secondary sources, such as books and articles, have been employed for data collection.

4.2 Primary Sources:

Primary sources are vital elements of data collection that provide unique, firsthand information or evidence directly
relevant to the research topic. These sources are essential as they offer raw data that remains unexamined, unabridged,
and uninfluenced by previous researchers or middlemen.

To achieve the research objectives, data were collected by the distribution of a questionnaire to the study population.

5. Data Analysis:
The term "data analysis" denotes the systematic process of reviewing, cleaning, changing, and interpreting obtained
data to draw conclusions, address research questions, or assess hypotheses. Currently, researchers utilize several
statistical and computational methods to examine the collected data.

This research employed SPSS for the statistical analysis of the questionnaire data.

@ srijournal.com sinfo@srijournal.com



SCIENTIFIC REPORTS
INTERNATIONAL

=N

Results:

1. Demographic Questions:
1.1 Gender:

The following table on the gender distribution of the study sample reveals that males represent 70%, and females
comprise 30%.

Table 1: Gender

Frequency Percent Valid Percent Cumulative Percent
Valid Male 70 70.0 70.0 70.0
Female 30 30.0 30.0 100.0
Total 100 100.0 100.0
Gender

= Male = Female

1.2 Age:
It is evident from the following table regarding the distribution of the study sample according to age, that the highest

percentage is (35 - 44 years) with 30%, followed by (25-34 years) with a percentage of 16%, (15-24 years) with a
percentage of 25% (45 - 54 years) with a percentage of 21% and (More than 55 years) with a percentage of 8%.
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Table 2:Age

C /LIEAITIFII/S RENRARTC

- Age
Frequency Percent Valid Percent
15-24 years
Valid 25 25 25
25-34 years
16 16 16
35 - 44 years
30 30 30
45 - 54 years
21 21 21
More than 55 years
8 8 8
Total 100 100.0 100.0
Age
35
30
25
20
15
10
5 I
0
15-24 years 25-34 years 35-44 years 45 - 54 years More than 55 years

1.3 Professional Role Distribution:

The table showing the distribution of the study sample by professional role reveals that Radiologists represent 35% of
the total, followed by Radiologic Technicians at 45%, and Medical Physicists at 20%. The cumulative percentage
ensures full representation, totaling 100%.
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Professional Role

Frequency Percent Valid Percent Cumulative
Percent
Valid Radiologists 35 35 35 35
Radiologic Technicians 45 45 45 80
Medical Physicists 20 20 20 100
Total 100 100.0 100.0

1. Radiation Dose Reduction Strategies:

v’ Statement “The ALARA principle ensures the minimal radiation dose is used, promoting ongoing radiation
protection improvements.” came in the first place with an arithmetic mean of 4.22 and a standard deviation of
.675. Therefore, the direction of the responses of the study sample is Agree.

v’ Statement “Age-appropriate imaging methods adjust settings like kV and mA to reduce radiation for pediatric
patients. “came in the second order, with a mean of 4.21 and a standard deviation of .832. Therefore, the direction
of the responses of the study sample is Agree.

v’ Statement “Customizing imaging techniques based on a pediatric patient's age, size, and condition helps reduce
radiation exposure while maintaining image quality." mean of 4.15 and a standard deviation of .687. Therefore,
the direction of the responses of the study sample is Agree.

v’ Statement “Automatic Exposure Control (AEC) adjusts radiation dose based on the patient's size and the area
being examined, minimizing unnecessary exposure “in the fourth rank came with an arithmetic mean of 3.89 and
a standard deviation of .751. Therefore, the direction of the responses of the study sample is neutral.

It was apparent from the table that the most effective radiation dose reduction strategies in pediatric radiology, with
the highest mean score, was the ALARA principle, ensuring minimal radiation use with ongoing protection
improvements. Following closely were age-appropriate imaging methods and customizing techniques based on a
patient's size and condition, both showing strong agreement among the study sample. However, the statement
regarding Automatic Exposure Control (AEC) was ranked fourth, with a neutral response indicating less consensus.
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Table 4 Descriptive Statistics of Radiation Dose Reduction Strategies

Descriptive Statistics

Std.
Mean p-value arrangement
Deviation
Customizing imaging techniques based on a
pediatric patient's age, size, and condition
4.15 .687 0.001 3
helps reduce radiation exposure while
maintaining image quality.
Age-appropriate imaging methods adjust
settings like kV and mA to reduce radiation 421 .832 0.320 2
for pediatric patients.
Automatic Exposure Control (AEC) adjusts
radiation dose based on the patient's size and
3.89 751 0.121 4
the area being examined, minimizing
unnecessary exposure.
The ALARA principle ensures the minimal
radiation dose is used, promoting ongoing 4.22 675 0.603 1
radiation protection improvements.
Radiation Dose Reduction Strategies 4.0680 .36979
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2. Barriers to the Implementation and Consistent Use of Radiation Dose Reduction Strategies:

v’ Statement “Resistance to adopting new technologies or workflows may arise among radiologists and
technologists, particularly when conventional methods are perceived as sufficient.” came in the first place with
an arithmetic mean of 4.24 and a standard deviation of .712. Therefore, the direction of the responses of the study
sample is Agree.

v’ Statement “Financial constraints often prevent hospitals from upgrading their radiography equipment or investing
in new radiation dose reduction technologies.” came in the second place with an arithmetic mean of 4.12 and a
standard deviation of .844. Therefore, the direction of the responses of the study sample is Agree.

v’ Statement “Many healthcare personnel may lack adequate training on the latest dose reduction techniques, leading
to unintentional higher radiation doses. “came in the third order, with a mean of 4.09 and a standard deviation of
.911. Therefore, the direction of the responses of the study sample is Agree.

v’ Statement “Limited access to advanced pediatric imaging equipment and dose reduction technologies can hinder
effective radiation management in healthcare facilities.” came in the fourth order, with an arithmetic mean of 3.95
and a standard deviation of .880. Therefore, the direction of the responses of the study sample is Agree.

It was clear from the table that the perceived barriers to implementing radiation dose reduction strategies include
resistance to adopting new technologies, financial constraints, and inadequate training on the latest techniques. It was
also evident that limited access to advanced pediatric imaging equipment and dose reduction technologies can hinder
effective radiation management in healthcare facilities.
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Table 5 Descriptive Statistics of Barriers to the Implementation and Consistent Use of Radiation Dose
Reduction Strategies

Descriptive Statistics

Many healthcare personnel may lack adequate training on the
latest dose reduction techniques, leading to unintentional

higher radiation doses.

Limited access to advanced pediatric imaging equipment and
dose reduction technologies can hinder effective radiation

management in healthcare facilities.

Financial constraints often prevent hospitals from upgrading
their radiography equipment or investing in new radiation

dose reduction technologies.

Resistance to adopting new technologies or workflows may
arise among radiologists and technologists, particularly when

conventional methods are perceived as sufficient.

Barriers to the Implementation and Consistent Use of

Radiation Dose Reduction Strategies

Mean

4.09

3.95

4.12

4.24

4.0575

Std.

Deviation

911

.880

.844

712

51720

p_

value

0.000

0.292

0.009

0.000

arrangement
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Recommendations:

[J Augmented Training Initiatives: To address the issue of inadequate training, it is advisable for healthcare
institutions to provide ongoing educational programs for radiologists and technicians. These initiatives should
emphasize contemporary dose reduction methodologies, encompassing iterative reconstruction technology and
Automatic Exposure Control (AEC) systems.

[ Investment in Sophisticated Equipment: Healthcare facilities must prioritize investments in modern imaging
equipment specifically for pediatrics and technology for reducing radiation doses. Obtaining funds or partnering
with governmental entities and non-profit groups might alleviate the financial limitations that obstruct access to
these services.

[J  Promoting a Culture of Radiation Safety: It is important to foster a working culture that emphasizes radiation
safety. Radiation safety may be integrated into institutional policies and leadership initiatives. Establishing a
conducive atmosphere for the integration of new technology will alleviate opposition to change.

[1 Routine Audits and Oversight: Establishing routine audits and monitoring systems will provide continuous
assessment of radiation dosage levels. These systems must incorporate feedback loops to evaluate the efficacy of
dose reduction strategies and pinpoint areas for enhancement.

Conclusion:

The study verifies that, despite considerable progress in formulating and executing radiation dose reduction measures
in pediatric radiology, substantial obstacles to their uniform use persist. Opposition to new technology, budgetary
constraints, insufficient training, and limited access to modern equipment persist in hindering the extensive adoption
of these tactics. Nevertheless, via focused interventions including improved training, investment in equipment,
standardized processes, and the promotion of a radiation safety culture, these obstacles can be alleviated. By tackling
these problems, healthcare institutions may enhance the protection of pediatric patients while preserving superior
diagnostic image quality.
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Appendix
Demographic Data Section
Age:
o 15-24
o 25-34
o 35-44
o 45-54
o  More than 55 years
Gender:
o Male
o Female
Professional Role:
o Radiologists
o Radiologic Technicians
o Medical Physicists
1 = Strongly Disagree 2 = Disagree 3 = Neutral 4 = Agree 5 = Strongly Agree

Radiation Dose Reduction Strategies
NO. Items 1 2 |3 |4 |5
1 Customizing imaging techniques based on a pediatric patient's age, size, and condition
helps reduce radiation exposure while maintaining image quality.
) Age-appropriate imaging methods adjust settings like kV and mA to reduce radiation
for pediatric patients.
3 Automatic Exposure Control (AEC) adjusts radiation dose based on the patient's size
and the area being examined, minimizing unnecessary exposure.
4 The ALARA principle ensures the minimal radiation dose is used, promoting ongoing
radiation protection improvements.
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Barriers to the Implementation and Consistent Use of Radiation Dose Reduction Strategies

NO. Items 1 |2 |3 |4 |5
1 Many healthcare personnel may lack adequate training on the latest dose reduction
techniques, leading to unintentional higher radiation doses.
) Limited access to advanced pediatric imaging equipment and dose reduction
technologies can hinder effective radiation management in healthcare facilities.
3 Financial constraints often prevent hospitals from upgrading their radiography
equipment or investing in new radiation dose reduction technologies.
4 Resistance to adopting new technologies or workflows may arise among radiologists and

technologists, particularly when conventional methods are perceived as sufficient.
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