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Abstract

The present study explores x-ray technicians’ perceptions of patient awareness
regarding radiation exposure, with a focus on the sources of information
patients rely on and the role of technicians in providing accurate and relevant
information. A cross-sectional survey was conducted among 103 x-ray technicians
in Northeastern Bulgaria - representing 78.5% of the active professionals in the
region. The questionnaire included both closed and multiple-choice questions
focused on patients’ understanding of radiographic risks, the role of technicians
in information provision, and the perceived responsibilities in obtaining informed
consent. Descriptive statistics were applied for data analysis. According to
surveyed x-ray technicians, the majority of patients (81.6%) are aware that some
imaging procedures involve ionizing radiation, but their understanding is often
limited. Nearly all respondents emphasized the importance of informing patients
about both the purpose of the examination (99.0%) and the associated risks and
benefits (96.1%). Despite this, technicians reported that many patients tend to
seek information from non-professional sources, such as the internet (75.7%).
According to the respondents, patients predominantly perceive radiologists and
x-ray technicians as the primary sources of information and consent in imaging
procedures. These findings underline the importance of effective communication
in healthcare and the evolving role of technical professionals in promoting patient
literacy and autonomy. Improving communication strategies and reinforcing the
educational role of x-ray technicians can strengthen trust, reduce misinformation,
and support more informed patient choices.
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Introduction

Medical imaging plays a critical role in diagnosing and treating various diseases,
with radiographic procedures being among the most frequently used methods
(Abhisheka et al., 2023). Despite their widespread application, public awareness
regarding the risks and benefits of radiographic radiation remains insufficient.
Patients often lack a clear understanding of ionizing radiation, the doses to which
they are exposed, and the potential long-term effects on their health (Bastiani et
al., 2021). This raises concerns about informed consent and the need for improving
communication between medical professionals and patients, especially in the
context of the growing trend toward shared decision-making, which emphasizes
patient involvement and trust in medical practice (Davies, Bridges, & Chung,
2021).

X-ray technicians occupy a central role in the diagnostic imaging process, with
their competencies encompassing not only the technical execution of examinations
but also providing information to patients (Alhelayel et al., 2024). In this context,
their perspective on the level of patient awareness can offer valuable insights into
existing gaps and opportunities for improvement. Furthermore, given their unique
position in patient care, x-ray technicians hold a social responsibility to ensure that
patients not only understand the procedures but also appreciate the risks associated
with radiation exposure. This responsibility is particularly critical in the context
of healthcare’s digital transformation, where the ability to track and communicate
radiation exposure is advancing rapidly. However, the question remains as to how
well patients are informed about this, and what role x-ray technicians play in
ensuring that this knowledge is effectively communicated.

This article reports an analysis of x-ray technicians’ perceptions regarding
patient awareness of radiographic radiation, focusing on the social implications
of communication between professionals and patients. It explores the sources
of information utilized and the practices for providing information to patients,
with an emphasis on improving patient literacy in relation to radiological
risks. By examining the technicians’ role, the study aims to contribute to the
broader conversation about social attitudes towards medical imaging and patient
empowerment in healthcare.
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Methodology

Aim of research

The aim of this study is to assess x-ray technicians’ perceptions of patient
awareness regarding radiation exposure during radiographic procedures.
Specifically, it seeks to identify the main sources from which patients obtain
information, to explore technicians’ views on their own role in communicating
radiation-related risks and benefits, and to evaluate how these perceptions influence
informed consent practices and patient education in medical imaging.

Instruments

This cross-sectional study utilized an anonymous online survey, distributed via
Google Forms, to gather data from x-ray technicians. The survey consisted of a
combination of closed-ended and multiple-choice questions designed to assess the
technicians’ perceptions of patient awareness regarding radiographic radiation, their
role in providing information, and their practices in tracking and communicating
radiation exposure. Participants were recruited through professional networks,
ensuring the diversity of the respondents while maintaining anonymity.

Participants

The study involved 103 licensed x-ray technicians currently employed in
healthcare facilities across Northeastern Bulgaria. Eligibility criteria included
active professional status and direct involvement in diagnostic imaging procedures.
The majority were women (67.0%), with men accounting for 33.0%. The average
age of respondents was 50 years (£9 years), reflecting a balanced distribution
across early, mid, and late career stages. Professional experience ranged from less
than one year to over four decades, with an average of 12 years (11 years). This
diversity in demographic and professional background ensured a representative
overview of the regional radiographic workforce.

Analysis

Data analysis was performed using SPSS version 20.0. Descriptive statistics
were applied to summarize the frequencies and percentage distributions of the
responses. The findings were then analyzed in relation to the perceptions of x-ray
technicians, with a focus on their understanding of patient awareness, their role in
educating patients, and the potential gaps in information dissemination.

The study protocol was approved by the Research Ethics Committee at the
Medical University of Varna (Protocol No. 115/31.03.22). Participation in the
study was voluntary and anonymous, and informed consent was considered
implied upon completion of the online survey.
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Results

The study included 103 x-ray technicians from Northeastern Bulgaria, covering
78.5% of the active professionals in the region at the time of data collection.
Women constituted the majority of participants (67.0%), while men accounted
for 33.0%. The average age of the respondents was 50 years (£9 years), with
the largest proportion (59.3%) being under 35 years old, followed by 30% in the
3650 age group. Only one in ten respondents were aged between 51 and 65 years.

Regarding professional experience, the average length of service was 12 years
(£11 years). The shortest reported work experience was less than a year, while the
longest reached 40 years. Most respondents had up to 10 years of experience, while
those with 11 - 20 years of service formed the second largest group. A smaller
proportion of participants had worked in the field for over 30 years.

In light of the increasing emphasis on transparency, informed consent, and
patient autonomy in healthcare, the survey explored how x-ray technicians assess
patient awareness related to ionizing radiation. The questionnaire included items
on the perceived knowledge of patients, expectations regarding information
provision, and the distribution of responsibilities among healthcare professionals.

Most respondents (81.6%) stated that patients are aware that some imaging
procedures involve ionizing radiation. An even larger proportion (96.1%) believed
that patients should be informed about the health-related risks and benefits of
radiation before undergoing an imaging procedure. Nearly all technicians (99.0%)
agreed that patients should be informed about the reason for the specific X-ray
examination assigned to them (table 1).

Table 1. X-ray technicians’ perception of patient awareness and information

X-ray technicians’ perception Yes No

Patients are aware that some imaging tests are

0, ()
performed using ionizing radiation. 81.6% 18.4%

Patients should be informed about the risks and benefits
of radiation related to a person’s health when scheduling 96.1% 3.9%
an imaging test.

Patients should be informed about the reason why they

0, [)
have been assigned a particular X-ray examination. 99.0% 1.0%

When asked about the roles of various healthcare professionals in providing
information and obtaining informed consent, technicians most frequently pointed
to radiologists (47.6%) and themselves (33.0%) as those responsible for informing
patients about radiation risks. Regarding consent, more than half of the respondents
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(53.4%) believed that x-ray technicians should be the ones to obtain it, followed
by radiologists (33.9%) (Table 2).

Table 2. Roles of health professionals in providing information and obtaining informed
consent

Specialist Providing information to patients Obtaining informed

P about the risks consent from patients
Medical Physicist - 10.7%
General Practitioner 16.5% 1.9%
Radiologist 47.6% 33.9%
X-ray Technician 33.0% 53.4%
Doctor who ordered 2.9% 5.8%
the test

Technicians also indicated where patients typically seek information about
imaging procedures. The internet was the most commonly cited source (75.7%),
followed by imaging specialists (64.1%). Fewer patients were seen as relying on
general practitioners (37.9%), brochures and flyers (24.3%), or non-professional
sources such as friends and family (23.3%) and books (3.9%) (Figure 1).

Internet 75.7%
Imaging specialists 64.1%
General practitioner 37.9%
Brochures and flyvers 24.3%
Friends and family 23.3%
Books 3.9%

Figure 1. Sources of information for patients according to x-ray technicians

Discussion

The findings of this study highlight important aspects of x-ray technicians’
perceptions regarding patient awareness about radiation exposure in medical
imaging. While patients generally acknowledge that some imaging tests use
ionizing radiation, there is a clear need for more comprehensive patient education
about the specific risks and benefits associated with these procedures (Naderi ef al.,
2021). X-ray technicians overwhelmingly agree on the importance of informing
patients about these risks before undergoing an imaging test (Mavrodinova &
Chernogorova, 2024). However, it is clear that more structured and consistent
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communication is required to bridge the gap in patient knowledge, particularly
regarding the radiation levels involved in different imaging procedures (Alhashim
et al., 2024).

X-ray technicians also emphasize the importance of explaining to patients why
a particular x-ray examination is being performed. This indicates that technicians
recognize the significance of helping patients understand not only the procedure
itself but also its purpose (Alrasheed & Alammar, 2024). Such communication
can enhance patient involvement in their healthcare decisions and improve overall
satisfaction with the care they receive.

From a broader social perspective, clear and accessible information about
medical imaging has implications not only for patient autonomy but also for equity
in healthcare. Misinformation or lack of information may disproportionately affect
vulnerable groups - such as those with lower health literacy, limited access to
digital resources, or special communication needs (e.g., deaf patients) - potentially
leading to increased anxiety, poor decision-making, or reduced adherence to
medical advice (Reynolds & Davis, 2024). Ensuring that patients are properly
informed supports more inclusive and person-centered care and reinforces trust
in healthcare professionals.

Regarding the responsibility for providing radiation-related information, the
findings suggest a shared role between radiologists and x-ray technicians, though
x-ray technicians are often seen as a key resource for information directly related
to the imaging process (Obayda et al., 2023; Chew et al., 2020). This collaborative
approach underscores the importance of a team effort in patient education, with
x-ray technicians playing a pivotal role in ensuring that patients are well-informed
about the procedures they undergo (Ribeiro et al., 2020).

The study also reveals that many patients rely heavily on the internet as
a primary source of information about medical imaging procedures. This
dependence on potentially unreliable sources of information highlights the need
for healthcare professionals, especially x-ray technicians, to direct patients to
trusted, scientifically accurate resources (Roubidoux et al., 2019). Given that
misinformation is widespread online, radiology professionals have a responsibility
to guide patients toward reliable information, helping them make well-informed
decisions about their care (Serpa ef al., 2025; Sherratt et al., 2020).

From a societal standpoint, the centrality of digital media in patient education
poses challenges to social justice in healthcare. Not all individuals have equal
access to digital health resources, nor do all patients possess the skills needed to
evaluate information critically. This reinforces the role of medical professionals
- especially those with direct patient contact - in acting not only as technical
experts but also as intermediaries who reduce health inequalities by offering clear,
person-centered communication.

In addition, the study points to the necessity for improved communication
practices and standardized procedures for informing patients about radiation risks
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and obtaining informed consent (Alshihri et al., 2024). X-ray technicians play
a significant role in this process, and it is clear that further training in effective
communication and informed consent practices could enhance their ability to
address patients’ concerns and improve the overall patient experience.

While the study provides valuable insights into x-ray technicians’ perceptions of
patient awareness regarding radiographic radiation, it is important to acknowledge
the subjective nature of the results. The data reflects the personal observations and
experiences of the radiology technicians, which may not fully align with the actual
knowledge levels of patients. Since the study relies on self-reported perceptions,
it is possible that certain discrepancies exist between how technicians perceive
patient awareness and the reality of patients’ understanding. Additionally, the
study does not account for possible variations in awareness across different patient
demographics, which could further influence the generalizability of the findings.

Conclusion

This study explores the perceptions of x-ray technicians regarding patients’
awareness of radiation exposure in medical imaging. The results highlight a
significant gap between the information available to patients and their actual
understanding of the risks associated with radiographic procedures. Despite
recognizing the importance of patient education, x-ray technicians report that
many patients continue to seek health-related information from unreliable sources,
especially the internet. This finding underscores the need for radiology professionals
to play a more proactive role in informing patients about the procedures they
undergo, particularly in terms of radiation exposure. The study suggests that
improving patient awareness should be a shared responsibility within healthcare
settings, where radiologists, physicians, and radiology technicians can collaborate
to ensure that accurate, comprehensible information is provided. Strengthening
the communication skills of x-ray technicians through targeted training programs
could enhance their ability to bridge the knowledge gap and empower patients to
make well-informed decisions about their care.
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