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ABSTRACT
Background: Radiography plays a vital role in modern healthcare service delivery, offering essential diagnostic services that aid in treatment planning and disease management but with significant knowledge gap, especially in low resource setting, potentially limiting the effective utilization of these services. The present study assessed public awareness, knowledge, perception, challenges and possible solutions related to radiography services in a primary healthcare facility in Odukpani Local Government Area of Cross River State, Nigeria.
Method: A descriptive survey using self-administered structured questionnaire was used to collect data from 320 participants selected through simple random sampling technique in the study region. The questionnaire was subjected to validity and reliability test-retest following ethical considerations with the participants assured of confidentiality and anonymity of responses. Data obtained were analysed using SPSS version 26.0 with confidence level set at p = 0.05.
Results: Findings showed that majority (72%) of the participants demonstrated fair level of awareness (43%), knowledge (46%) and perception (42%) of radiography services, with X-rays being the most known procedure/routine examination (67%). Challenges identified were distance to the nearest/available functional facility (38%), cost of services (35%) and the lack of qualified/professional staff (23%). The participants suggested increased number of facilities, cost reduction, presence of qualified personnel and enhanced awareness programmes as strategies to improve radiography service delivery.
Conclusion: Radiography services in the rural setting should be declared state of emergency as there is critical need for interventions to improve public access to radiography service healthcare delivery. This is very essential in ensuring that the rural population be able to make informed healthcare decisions.
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Introduction
With the widespread explosion of the internet and the application of our rapidly evolving modern technology such as the use of smartphones by the general populace, information can be obtained literally at our fingertips but even with such wealth of knowledge, there exist knowledge gap in terms of medical imaging healthcare service delivery (Atakpa, 2023: Jadad, 2023). Radiography as an imaging science, encompasses technologies like the X-rays, ultrasonography scan, computed tomography scan and the magnetic resonance imaging scan, positron emission tomography scan, all of which are essential in modern medicine for diagnosis, treatment planning, and monitoring of diseases (Ubbes, 2024). Recently, the field of radiography has evolved significantly with digital advancements, enhancing image quality and diagnostic capabilities. Despite its significance, there exist notable disparity in public awareness particularly in remote or low resource setting with significant challenges not only in terms of patient education but also in the optimization and the utilization of available resources within the imaging science departments.
Radiography service delivery refers to the provision of diagnostic imaging services that are patient-centered, ensuring that the care provided meets the individual needs and preferences of patients (Carlton et al., 2020). Additionally, it involves a range of activities from the actual imaging process to the interpretation of results and communication with both patients and healthcare providers. The goal is to deliver safe, high quality and effective diagnostic information that can guide patient care and treatment options/decisions (Hardy, 2021). The concept also emphasizes the importance of considering the patient’s experience, ensuring that radiography services are accessible and tailored to the diverse needs of the community.
Nigeria as a nation that strives to improve her healthcare service delivery, access to radiography services is on the rise, evidenced by the growing number of both public and privately owned imaging facilities (Okedere, 2020). However, with the increased accessibility, there exist gap in public awareness, knowledge and perception surrounding these services which has translated into apprehension, potentially hindering optimal radiography service delivery. Typical example is the general sense of apprehension of patients referred to the department for either diagnosis or treatment probably due to the popular dictum of “X-rays are very dangerous/harmful”. With this apprehension towards radiation, the patient has to deal with the consequences of such a decision which includes, delayed diagnosis; where the fear of X-rays can lead patients to delay in seeking the necessary imaging procedures that may postpone diagnosis and potentially worsen the health outcomes (Makanjee et al., 2020). Patients who are apprehensive about X-rays might wait until their symptoms become severe before seeking medical attention. This delay can lead to missed or delayed diagnosis, which can have serious consequences for their health. For instance, a patient who delays a chest X-ray due to fear of radiation exposure might not be diagnosed with pneumonia until the infection has progressed significantly, making treatment more difficult with resultant complications. In a dedicated radiography setting, it can also lead to a reduced healthcare efficiency; where apprehension can lead to unnecessary emergency department visits due to reluctance to undergo X-rays. If patients are afraid of radiation, they may be more likely to visit the emergency department for conditions that could be evaluated more efficiently using X-ray examinations. This can strain emergency department resources and may lead to longer waiting time for patients with true emergencies. Also, apprehension can cause underutilization of Radiography services; where fear can prevent patients from taking advantage of potentially life-saving diagnostic tools. X-rays are a vital tool for diagnosing a wide range of medical conditions. When patients avoid X-rays due to apprehension, they may forgo crucial diagnostic tests that offer the desired treatment. In some cases, this can lead to delayed treatment and even death.
Despite the critical role of Radiography services in the healthcare sector, there is gap in public awareness including the availability, benefits, and risks associated with these services. This lack

of awareness may have led to underutilization of essential diagnostic tools, potentially compromising patient outcomes. Moreover, misconceptions about radiation exposure may have foster unnecessary fear or hesitation, preventing individuals from seeking timely medical attention. The present study sought to address the level of knowledge, awareness and perception and to identify the most common source of information including challenges encountered with a view to proffering possible solutions in radiography service delivery in Odukpani local government area, a sprawling rural community. Hence, the rationale for the study.

Materials and Method
The study employed a cross-sectional survey design using a 25-item structured questionnaire. The questionnaire was a mixed of closed-ended questions, Likert scale items, and multiple-choice questions to ensure comprehensive data collection. Data was collated using quantitative approach. The study was conducted at primary healthcare centre, Odukpani Qua, in Odukpani Local Government Area, which serves a diverse population. A convenient sampling technique was employed to select 320 participants for the study. This non-probability sampling method was chosen for its practicality and efficiency in gathering data from individuals who are readily available and willing to participate. Given the constraints of time and resources, this approach allowed for a manageable and timely collection of data. The sample size was determined based on previous studies and practical considerations of the health centre's daily patient volume. Sequel to ethical consideration, participants were provided with information sheets detailing the study's purpose, procedures, and their rights as participants. Informed consent was also obtained from all participants before administering the questionnaire. Confidentiality and anonymity of the participants was strictly maintained throughout the study.
Individuals referred for any imaging investigation/examination including those who can read and understand the questionnaire or who can provide verbal responses if unable to read were included in the study while individuals who had previously participated in the study and those who were unable or unwilling to provide informed consent were excluded.
The collected data were analyzed using both descriptive and inferential statistical methods. Descriptive statistics included frequencies and percentages to summarize the responses. Inferential statistics was employed using chi-square tests which examined relationship between demographic variables. Analysis was conducted using Excel for initial data organization and descriptive statistics and statistical software such as SPSS (Statistical Package for the Social Sciences) version 26.0 was used for inferential statistics with confidence level set at p = 0.05.

Results
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Figure 1: Awareness level of radiography services in the study location
This figure shows the participants’ responses to the awareness levels of radiography services in the study location; 46% of the participants demonstrated fair level of awareness, 26% poor, 20% good and 8% excellent.

No 28%
Yes 72%




Figure 2: Level of knowledge on radiography services
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Figure 3: Knowledge on the types of radiography examinations.
The figure above shows knowledge on the different types of radiography examinations known by the participants; X-rays were known by 67% participants, 15% CT scan, 8% Ultrasound scan, 7% participants did not know any examination and 3% knew MRI.
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Figure 4: level of perception of safety about radiography examinations
The figure shows respondents level of perception on the safety of radiography examinations. 63% of participants thought the examinations were very safe, 20% perceived to be fairly safe, 14% neutral, 2% fairly unsafe while 1% perceived to be very unsafe.
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Figure 5: Source of information about radiography services
The figure above shows the sources of the participants’ information about radiography services; 66% participants said Health workers were their source of information, 17% said Radio/TV, 7% were community leaders, 6% got their information from social media and 4% from family and friends.
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Figure 6: Reliability of the source of information
The figure above shows how reliable the participants trust their source of information; 75% said their source of information very reliable, 16% inferred to be fairly reliable, 8% were neutral and 1% very unreliable.



Price 35%





Lack of Awareness 23%

Distance to the Nearest Facility 38%


Limited Availability of Services 5%



[image: ]Figure 7: Challenges encountered to access radiography services
The figure above showed challenges encountered by the participants in accessing radiography services in their community; 38% inferred distance to the nearest facility was their biggest hindrance, 35% identified price, 23% said lack of awareness and 5% said limited availability of these services.
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Figure 8: Possible solutions of radiography service delivery
The chart above shows possible solutions inferred by the participants; 44% suggested that more facilities be built, 30% suggested that prices be lowered to allow accessibility, 24% suggested that more awareness programmes be carried out in the communities while 2% suggested access to better equipment.

Discussion
Radiography services play a crucial role in modern healthcare systems by providing essential diagnostic information needed to make informed decision. Findings from the present study revealed that while radiography plays a critical role in diagnosis and treatment within the healthcare system, there exist lack of public awareness regarding its availability, benefits and associated risks as majority of the participants were fairly aware of radiography services (figure 1). Factors influencing public awareness of radiography services including socio-economic status, educational level, cultural beliefs, infrastructure and government policies were identified as key determinants. The aforementioned factors contribute significantly to the underutilization of radiography services, particularly in the rural communities characterized with misconceptions about radiation and limited access to information which pose major barriers. Our result is in line with the study of Abdulrahman et al. (2025) who inferred that though, radiography services are crucial for proper healthcare delivery but characterised with limited awareness. The present study will therefore empower patients to make informed decisions about their health status by increasing public awareness on radiography services. This ensures choices based on accurate information rather than misconceptions or fear including enhanced public understanding of Radiography by explaining its necessity, procedures, and safety measures
The knowledge on the types of radiography examinations vary (figure 2) as knowledge about X-rays was widespread but awareness of other radiography examinations such as the computed tomography (CT), ultrasound and magnetic resonance imaging (MRI) is comparatively low. Our findings corroborate the works of Abdulrahman et al. (2025) who also stated that even though radiography services are crucial for proper healthcare delivery, the knowledge and awareness is limited for some modalities. This suggests that while there is awareness, detailed knowledge about the different imaging technology is seriously lacking (figure 3). Thus, highlighting the importance of interventions to improve knowledge about radiography services in the study location is very crucial.
The participants’ level of perception on safety of radiography examinations (figure 4) was taken into consideration in the present study. Our findings showed that majority (63%) of the participants rated most of the radiography examinations to be very safe, which support similar work done by Eze et al. (2021), who inferred majority of patients (75%) expressed high level of confidence in the safety of radiological procedures when provided with adequate pre-examination information. Findings from the present study also agree with Nwobi et al. (2023), who reported that patients generally perceived medical imaging as safe and essential diagnostic tool, provided the staff demonstrate professional competence and use protective shielding effectively. However, there is still the need for enhanced educational and awareness campaigns. The perceived safety of radiography examinations was on the increase, suggesting a positive sign and can be leveraged in awareness programmes to build trust and encourage the use of these services. Although, the present study focused on strategies to improve public awareness but lacks empirical evidence on the effectiveness of these campaigns in changing public perceptions and behaviours regarding radiography services. In addition, while cultural beliefs mentioned as factors influencing perceptions of radiography services, the present study lack sufficient exploration of how these beliefs specifically impact patient behaviour and decision-making. Thus, deeper understanding of cultural influences is crucial for developing effective public perception and awareness strategies. Also, most of the participants perceived that radiography examinations are effective with predominantly positive attitude towards these services, which may be the foundation for increased patronage of radiography services.
Healthcare workers were the primary source of information (66%) which emphasizes the trust placed in professional healthcare workers in the present study (figure 5). This trust can be harnessed to disseminate accurate and comprehensive information about radiography services. The reliability of information sources was also high (75%), which is beneficial for spreading

awareness and educating the public (figure 6). The implementation of comprehensive public awareness campaigns that target the rural populations should be culturally sensitive and tailored to address specific misconceptions about radiography services. Also, collaborating with community leaders and utilizing local media platforms can enhance the reach and impact of these campaigns. The use of digital health technologies such as mobile health applications and telemedicine to improve access to radiography services information are determinant factors as these platforms can provide educational resources, appointment scheduling and remote consultations, particularly for rural communities including the study location where access to healthcare facilities is limited. In addition, community engagement programmes through participatory workshops, health fairs and outreach events will greatly assist to foster a better understanding of radiography services. Involving community members in the design and implementation of these programmes can equally ensure that they are relevant and effective.
The challenges identified by participants in the present study were distance to facilities, cost, lack of awareness and limited availability of services (figure 7). These challenges highlight the barriers to accessing radiography services and indicate areas where improvements are needed. Addressing these challenges requires a multifaceted approach including infrastructural development, cost reduction and enhanced awareness programmes. The suggested solutions align well with the identified challenges; building more facilities, lowering prices and increasing awareness programmes are practical steps that can significantly improve access to radiography services (figure 8). The suggestion for better equipment, though, less mentioned indicates the need for modernizing existing facilities to provide higher quality services. The development and distribution of educational materials that clearly explain the benefits, procedures and safety measures associated with radiography services be made available in local languages and distributed through schools, healthcare facilities and community centres. Equally, policy advocacy for government policies that prioritize the improvement of healthcare infrastructure and the training of radiography professionals focused on reducing disparities between urban and rural areas, ensuring equitable access to radiography services for all populations is vital. Thus, when fully implemented, the utilization of radiography services will improve, leading to better healthcare outcomes in the study location and similar settings.

Conclusion
There is substantial gap in public awareness of radiographic services in the study area, which negatively impacts healthcare outcomes. This gap is exacerbated by systemic challenges within the Nigerian healthcare system, including inadequate infrastructure, a shortage of trained healthcare professionals and insufficient public health education. Cultural beliefs and socio- economic disparities further compound these challenges, leading to apprehension and underutilization of radiography services. Addressing this gap is crucial for improving the effectiveness of radiography service delivery and ensuring that patients can make informed decisions about their healthcare. Also, enhancing public awareness through targeted education and engagement initiatives, coupled with the strategic use of digital healthcare technologies, can play a pivotal role in overcoming these barriers.
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