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ABSTRACT

This study was carried out to examine the availability, accessibility, and affordability of radiology services in health facilities in Nigeria using selected public hospitals in Yobe State as case study. Specifically, the study aimed at assessing the availability, accessibility and affordability of radiologic services in health facilities, ascertaining the benefits of radiologic services in health facilities, and assessing of Radiographic services equipment procurement and management. The study was anchored by Health Belief Model. The study employed the survey descriptive research design. Questionnaire was used for data collection which was raised against a four Likert scale of Strongly Agree(SA), Agree(A), Strongly Disagree(SD) and Disagree(D), and frequency tables. A total of 86 respondents were conveniently selected as sample size comprising of medical staff and patients in the selected hospitals Yobe State. Out of the 86 respondents, 78 responses were received and 71 validated from the survey. From the responses obtained and analyzed, the findings revealed that radiologic services available in hospitals in Yobe State are accessible, but the extent to which they are accessible is low. And the available and accessible radiologic services in health facilities in Yobe State are not affordable. The study therefore recommends that the cost of radiology services should be reconsidered and more funding should be provided for health in the budget, and there is a need to ensure that patients have easy access toradiographic related health care by ensuring that health personnel are available when needed. to mention but a few.
Keywords: Healthcare, Health Facilities, Radiology.
CHAPTER ONE

INTRODUCTION

Background Of The Study

The riches of a country is its health. Citizens' health is directly or indirectly tied to how productive a nation will be in terms of manpower and concerns relating to wealth creation. Furthermore, health is intimately related to the amount of medical infrastructure development, as well as how the infrastructure is used to bridge the gap between the affluent and the poor, as well as to boost productivity (Rathi, Agrawal, Bhatt, & Sharma, 2015). This is critical for the achievement of any meaningful development goal (s) in third-world and emerging countries.

Nigeria's healthcare system, on the other hand, is a hybrid of private and state providers. Unlike in many other affluent countries, health care in Nigeria is not typically free (Adeola, Alese, and Falaki 2017). The choosing of a health-care facility is a significant choice for the management and regulators of the Nigerian healthcare industry.

However, Nigeria, as a fast rising country, is still in the process of leveraging all available resources to improve the health facilities critical to providing effective healthcare services to its people. One area that should be prioritized is the establishment of a robust medical radiology unit for the health-care delivery system (Cain and Haque, 2018). A hospital subsystem is the radiology department. It possesses all of the characteristics of a service organization, as well as being a complex, dynamic system with facilities that interact and change over time (Centeno et al., 2015). In other words, the radiology unit employs specific systems that do visual body diagnostics and body imaging.

Furthermore, according to Kaul, Rothney, and Ergun (2018), digital medical imaging comprises the use of various digital and analogue techniques for acquiring, storing, transmitting, presenting, analyzing, visualizing, and reporting medical imaging of a patient. It is frequently made up of several interrelated processes, each of which is impacted by a different technology. Both radiologists and medical physicians utilize medical imaging to improve patient treatment and therapy. As a result, radiographers employ technology to diagnose and treat illnesses, while doctors use technology to assess the success of specific medications they have used to treat patients (Devin and Morrissey) (2018). Rediographic technologies have evolved through time, and there are several types of medical imaging, with new imaging modalities being produced as technology advances. Radiography, magnetic resonance imaging (MRI), nuclear medicine, ultrasound, and other imaging techniques are frequently used in modern medicine.

Ojoma and Olayemi (2018) decried the absence of radiation centers in Nigeria for the prevention and treatment of major health issues, highlighting the need of screening for preventative purposes, for which they argue that inadequate equipment is not even accessible in the country. Mammography and linear accelerators, for example, are used in cancer therapy, but the majority of Nigerian health institutions lack the necessary equipment.

In addition, medical imaging is critical for delivering more exact diagnoses for medical treatment and therapy. The advancement of big data research outputs has provided various opportunities for improving medical care. Big data analysis has the potential to establish a real-time imaging diagnostic system in the medical health care delivery system (Radiology.org 2020). This would lengthen and improve the efficiency of therapy coverage.

However, the majority of Nigerian government hospitals lack contemporary radiography procedures and tools for the current health care delivery system. As a result, the goal of this study is to look at the availability, accessibility, and price of radiology services in Nigerian hospitals.

Statement Of  The Problem

Nigeria's healthcare system includes a hybrid of private and public providers. The public sector provides health care through three levels of government: federal (tertiary hospitals and some hospitals in federal institutions like as universities), state (state specialist and general hospitals), and local government districts (primary health care centers and health posts) (Lawrence 2019). In the private sector, they are broadly defined as those who give primary care (general practitioners), those who provide secondary care, and those who provide both primary and specialized care. Despite the importance of radiographic facilities and services to healthcare consumers, the majority of government hospitals in Nigeria lack current radiography procedures and appliances for a modern health care delivery system (Adeleke, 2017). Many government-owned hospitals with older radiology systems place a lower priority on acquiring new facilities. As a result, doctors prefer to refer patients to a privately run hospital where such treatments are available. Many Nigerian government hospitals lack even a basic ultrasonography technology (Coats, and Michalis, 2015). Patients are typically sent to a private clinic or a government teaching hospital to have access to advanced radiography equipment, according to Falsini, Perugia, and Schiraldi (2018). As a result, the vast majority of radiological services provided in privately held institutions are out of reach for the vast majority of healthcare seekers. According to Lev, Reveiz, and Shen (2016), the capacity of radiography facilities in Nigeria is virtually insufficient when compared to the rate of demand, and is mostly retained by private hospitals for commercial reasons. Ambulatory Surgery Centers (ASCs), Radiology Centers, Hospitals, and Emergency Care Centers are examples of these institutions, with applications ranging from Chronic Disorders to Bone Tumors to Acute Injuries. The expense of purchasing or getting these treatments in privately held hospitals, on the other hand, is mostly afforded by the wealthy segment of society, while the average man battles for existence. The availability, accessibility, and cost of radiology services in Nigerian health institutions will be investigated in this study.

1.3 Objectives Of The Study

The study will attain the following specific objectives:

To investigate the availability of radiologic services in health facilities.

To examine the accessibility of radiologic services in health facilities.

To investigate the affordability of radiologic services in health facilities. 

To examine the benefits of radiologic services in health facilities.

To investigate the radiographic services equipment procurement and management.

1.4
Research Questions

The following research questions guide this study:

What are the radiology services available in health facilities?

Are the radiologic services accessible in health facilities?

Are the available and accessible radiologic services in health facilities affordable?

What are the benefits of radiologic services in health facilities?

How is radiographic service equipment procured and managed in health facilities? 

1.5 Significance Of The Study

The goal of this research was to meticulously unveil the available radiographic services in the study area, determine their accessibility and affordability, and learn more about the underlying elements that influence peoples’ utilization of health-care radiographic services. With an aim of providing significant recommendation.  

Information obtained from this study will help the Federal, State and Local government authorities responsible for service delivery at healthcare sectors realize the current state of radiology services in the study area, enlighten them on possible factors which has influence the poor utilization of these services in Yobe state and perhaps develop strategies necessary for the improvement of radiographic services in the study area. More so. It will apprise them on the need to target their education and community messages to address the fundamental elements that act as barriers to utilization of health services. It will also help the service providers at the facility level to develop strategies and action plans that will encourage improved utilization of provided services. These activities will help initiate the process of improving access to radiographic services thereby improving the overall health outcome for every individual in the state eventually.

Additionally, this study will contribute to the current literature in this field and will also serve as a resource for academics, researchers, and students who may want to do future research on this or a comparable topic.

1.6 Scope Of The Study

The study is set to examine the availability, accessibility, and affordability of radiology services in health facilities. The study will further ascertain the benefits of radiologic services in health facilities, and assess Radiographic services equipment procurement and management. To achieve the optimum result from this survey, the study will be limited to selected public hospitals in Yobe State. Thus, the respondents would be obtained from patients and medical staff from Outpatient department (OPD), Operation Theatre Complex (OT), and Radiology Department (X-ray) specifically in the selected hospitals in Yobe State.

1.7
Limitation Of The Study

In the course of carrying out this study, the researcher experienced some constraints, which included time constraints, financial constraints, language barriers, and the attitude of the respondents.

In addition, there was the element of researcher bias. Here, the researcher possessed some biases that may have been reflected in the way the data was collected, the type of people interviewed or sampled, and how the data gathered was interpreted thereafter. The potential for all this to influence the findings and conclusions could not be downplayed. 

More so, the findings of this study is limited to the sample population in the study area, hence may not be suitable used in comparison to other schools, local governments, states and other countries of the world.
1.8 Definition Of Terms 

The following terms are defined to give meaning as used in this study:  

Healthcare Service: This is the timely use of personal health services to achieve the best possible health outcomes.

Radiology: This is the science dealing with X-rays and other high-energy radiation, especially the use of such radiation for the diagnosis and treatment of disease.

Medical Imaging: Medical imaging is the technique and process of imaging the interior of a body for clinical analysis and medical intervention, as well as visual representation of the function of some organs or tissues.

Radiology Facility: A facility with the equipment to produce various types of radiologic and electromagnetic images and a professional staff to interpret the images obtained.

CHAPTER TWO

LITERATURE REVIEW

2.1
INTRODUCTION

Literature review refers to the critical examination of the state of knowledge, including substantive findings as well as theoretical and methodological contribution to a particular topic. In line with this definition, the literature reviewed revolved around the exploration of the intrinsic meaning of variables under study.

Our focus in this chapter is to critically examine relevant literature that would assist in explaining the research problem and furthermore recognize the efforts of scholars who had previously contributed immensely to similar research. The chapter intends to deepen the understanding of the study and close the perceived gaps.

Precisely, the chapter will be considered in four sub-headings:

Conceptual Framework

Theoretical Framework, 

Summary
2.2
CONCEPTUAL FRAMEWORK

Health Care 

Health care is the prevention, treatment of illness, and preservation of mental and physical well-being through the services offered by medical and allied health professionals. In another perspective, health care is also considered as the diagnosis, treatment, and prevention of disease, illness, injury, and other physical and mental impairments in human beings (WHO, 2010). 

The National Health Policy, which was aimed at achieving healthcare for all Nigerians and promulgated in 1988, was the first comprehensive national health policy. The policy identified a three-tier structure for the national health delivery system with primary health care as the cornerstone. In selecting primary health care, the policy intent was to use health as a vehicle to promote development while focusing on the major causes of morbidity and mortality that are largely preventive. In 2004, the document was revised and still maintained the three tier system; the primary, secondary and tertiary levels (Hausmann-Muela, Riberia, & Nyamongo, 2019). The apex of the health care system in Nigeria is the tertiary level consisting of teaching hospitals and other specialist hospitals which provide care for specific disease conditions or specific groups of patients. It has what is known as the referral process, by which a health worker transfers the responsibility of care temporarily or permanently to another health professional, social worker, or to the community (Moore, Alex-Hart, & George 2017). Many secondary and tertiary health facilities are crowded with patients that have simple ailments that can be managed at the primary health centers, which typically have many idle health care workers (Federal Ministry of Health, 2015). According to Manzoor, Hashmi, & Mukhtar,2017), past National Development Plans have reflected the problems of equitable distribution of health care facilities in the country, while regional studies have confirmed the existence of inequality in the distribution of health care facilities in Nigeria. The authors further stressed that the national health policy aims to achieve health for all Nigerians based on the national philosophy of social justice and equity, which is clearly enunciated in the second National Development Plan of 1970-1974. These principles of social justice and equity and the ideals of freedom and opportunity have been affirmed in Nigeria‘s constitution. Thus, the national health policy was formulated in the context of these national objectives and philosophy. To this end, primary health care has been adopted as a means of achieving the national goal of social justice and equity. As defined in the Alma-Ata Declaration of 1978, primary health care brings health care as close as possible to where people live and work. 
Levels Of Healthcare System In Nigeria

The Nigerian health system includes orthodox, alternative, and traditional systems of health care delivery. The government recognizes and regulates these three systems. There are three levels of health care delivery: primary, secondary and tertiary. These are managed by local, state, and federal governments respectively. The formal health sector is operated with primary health care as the cornerstone of the national health policy(Hong et al 2018). 

Primary Level: Facilities at this level serve as the entry point of the community into the health care delivery system. These facilities include health centers, clinics, dispensaries, and health posts. They provide general preventive, curative, promotive, and pre-referral care to the population(Kwaku, 2018).

Secondary Level: Secondary care facilities, including general hospitals. They provide general medical and laboratory services, as well as specialized health services, such as surgery, pediatrics, obstetrics, and gynecology, to patients referred from the primary health care level(Deogaonkar, 2015)

Tertiary Level: Tertiary level facilities form the highest level of health care in the country. Tertiary health care consists of highly specialized services, care for specific disease conditions, or specific groups of patients. These include specialist and teaching hospitals and federal medical centers (FMCs). They manage patients referred from the primary and secondary levels, and they have specialized knowledge and full-fledged technological capacity, allowing them to serve as knowledge generation and dissemination resource centers(Deogaonkar, 2015).

State Of Healthcare In Nigeria 

Healthcare structure and stratification in Nigeria. The earliest record of the introduction of modern medical services in Nigeria dates back to the early-to mid-nineteenth century, during the various early European tours in the country (Scott-Emuakpor (2017). One of the earliest modern health care facilities in the country was a dispensary established in 1880 by the Church Missionary Society (Scott-Emuakpor (2017).

The Nigerian healthcare system is stratified into three tiers corresponding to the three tiers of government: primary (local government), secondary (state government), and tertiary (federal government). At the federal level, the federal ministry of health (FMOH) is tasked with the responsibility of formulating policies and providing organizational and technical support to the healthcare system as a whole (www.who.int/pmnch/countries/nigeriaplan-chapter-3.pdf). The federal government is also in charge of international relations in health, health information management, and the provision of tertiary healthcare through the federal teaching hospitals, federal medical centers, and federal specialist hospitals (www.who.int/pmnch/countries/nigeriaplan-chapter-3.pdf). The states, through the state ministry of health (SMOH), are involved in healthcare regulation and healthcare provision through the state specialists and general hospitals, while the local governments are mainly involved with primary healthcare delivery through the comprehensive and basic health centers (www.who.int/pmnch/countries/nigeriaplan-chapter-3.pdf). In spite of these broad categorizations, the state governments have also been involved in the provision of tertiary healthcare through the state government-owned teaching hospitals and specialist hospitals.

The healthcare structure in Nigeria is similar to what is obtainable in other countries such as Rwanda, Liberia and Ghana (Rosman, Nshizirungu, and Rudakemwa 2015) and Ali, Harrington, Kennedy and Hussain 2015), in which the healthcare structure utilizes a three-tiered approach (primary, secondary and tertiary) for healthcare delivery. Additionally, the healthcare system in these countries involves an interplay of both private and public sectors, with the private facilities being on the forefront of primary care delivery in Nigeria (Aetna 2016). Non-governmental organizations play a limited role in primary care delivery in Nigeria (Ali et al 2019).

Healthcare Facilities And Capability In Nigeria 

A wide range of healthcare services are available in the country, ranging from primary care to a tertiary level of care. Treatment of minor ailments is obtainable at both private and public primary healthcare service clinics across the length and breadth of the country, while secondary centers – termed general and state specialist hospitals – offer a wide range of specialty care, including pediatrics, obstetrics and gynecology, ophthalmology, internal medicine and general surgery services. Limited radiological services, such as ultrasound and X-ray services, are also obtainable at this level. A more robust healthcare service delivery, with more advanced forms of the services rendered by the secondary facilities, is available at the tertiary level. More specialized services such as open-heart surgeries, neurosurgical services and organ transplant services are available in some tertiary centers across the country (26-28). Specialized orthopedic and neuropsychiatric hospitals are also located in most geopolitical zones of the country. Radiological services are more advanced at the tertiary level, with access to equipment such as CT and MRI scanners. Some entrepreneurial radio-diagnostic service outlets are also present in major cities of the country and offer services obtainable in the tertiary centers, often with more advanced equipment.

Diagnostic imaging in Nigeria

Radiography in Nigeria 

There are about 1,318 registered radiographers in Nigeria, with an average of one radiographer to about 150,000 people (Okafor 2016). The Radiographers Registration Board of Nigeria (RRBN) is the body tasked with monitoring, training, registration and licensing of qualified radiographers in Nigeria. Radiography is offered at about seven universities in Nigeria as a five-year degree course (Nigerianscholars.com) followed by a year of internship before licensure. RRBN also conducts seminars, training and other continuous professional development courses for radiographers (Franklin EC(2017).

Radiology environment and structure in Nigeria 

The field of radiology is still evolving. Radiologists usually assume leadership positions and administrative functions where necessary, in addition to providing interpretation for acquired medical images. Radiographers are generally responsible for the acquisition of medical images. The technicians provide auxiliary services to the radiographers, but also help with medical imaging acquisition in resource poor settings. Biomedical engineers are tasked with repairs and equipment servicing, and medical physicists function in radiation management and control, as well as rendering quality control services where necessary. Below is a breakdown of the radiology workforce in the country.

Equipment And Current Radiology Capability In Nigeria

There are basic radiology equipment and resources to support the service of specialists such as physicians, surgeons, pediatricians, orthopedists, ENT surgeons, ophthalmologists, obstetricians/gynecologists, etc. in some tertiary government hospitals and private health facilities in the country. Table 2.1 provides a synopsis of available radiological equipment in Nigeria. 

	Equipment
	First installation in Nigeria
	Current estimate
	Date Assessed

	X-Ray
	1895
	5000 
	2006

	CT
	1972
	183 
	2018

	MRI 
	1977
	58 
	2018

	Ultrasound 
	1942
	4500 
	2018

	Angiography
	NA
	NA
	NA

	Mammography 
	1965 
	180 
	2018

	Fluoroscopy 
	1896
	28 
	2018

	Lithotripter 
	1980
	NA
	NA

	DEXA 
	1987
	NA
	NA

	LINAC 
	1952
	5 
	2017

	Cobalt-60 Machine 
	1951
	3 
	2016

	SPECT 
	1963
	3 
	2018

	OPG 
	1961
	NA
	NA


LIGH: Lagos Island General Hospital; UCH: University College Hospital, Ibadan, Oyo State; NA – Not Available; NHA: National Hospital Abuja; LUTH: Lagos University Teaching Hospital; IHMRC: Igbinedion Hospital and Medical Research Centre, Okada, Edo State; LINAC: Linear Accelerator (dedicated Medical LINAC); CT: Computerized Tomography; MRI: Magnetic Resonance Imaging; DEXA: Dual Energy X-ray Absorption Photometry; OPG:Orthopantomography; SPECT: Single Photon Emission Computerized Tomography; X-ray: X-ray Machines.
Uses and Benefits of Medical Imaging 

The techniques in medical imaging could be used in different capacities and circumstances. For instance, radiography is used whenever we want the images of bone structures to look for breakages. MRI scanners are typically used to take images of the internal tissues and sometimes the brain. Nuclear medicine is used whenever the inside of the digestive or circulatory systems, such as to look for blockages, is needed. Ultrasound can be used to picture a foetus in the womb, especially when high resolution is not necessary. The development of "small magnets" would eventually lead to portable Magnetic Resonance Imaging (MRI), in addition to presenting fewer anxiety symptoms in patients with claustrophobia (Federal Republic of Nigeria 2015). The new scanners in operation today are less restrictive and can accommodate individuals with ease. A large number of image materials could be quickly analyzed and classified to provide a reliable, timely, and accurate diagnostic for use in the medical health care delivery system. Also, cloud computing advancements offer incredible opportunities to process a vast volume of data and arrive at a timely and correct medical diagnosis. This operational and clinical data could be made available through cloud computing. In this case, big data analytics and advancements in data mining give us a very great advantage when dealing with a medical image. The 3D technologies in diagnostic radiology have the capability to create high-quality images, thereby greatly increasing the diagnostic potential. It should be noted that traditional ultrasound technology produces low-resolution images and sometimes requires great effort to achieve better results. But 3D technology offers the opportunity to produce better CT scan resolution and improve the patient's health care delivery system. Besides, Digital Mammography, also called Full-field Digital Mammography (FFDM), is defined as a mammography system in which the X-ray film is replaced by solid-state detectors that convert X-rays into electrical signals [www.mdcnigeria.org]. For example, the images of the breast are produced by the electric signals and can be viewed using a computer screen. Digital mammograms are better than traditional ones and are specifically best suited for women with thick breast tissues, women nearing menopausal age, premenopausal women, and those under 50 years of age. Stanford Health Care and Devin describe digital breast tomosynthesis (DBT) as consisting of a series of images which are generated along with the breast and make it possible for radiologists to view each tissue independently, thus improving the lesion visibility and making it possible for earlier detection of cancer [www.mdcnigeria.org]. It produces a lower error rate. For instance, in Computeraided detection (CAD) systems, a digitized mammographic image that can be obtained from either a conventional film mammogram or a digitally acquired mammogram is used. The algorithm designed to locate the cancer searches for abnormal areas of density, mass, or calcification in the breast which may provide a clue to the presence of cancer. The CAD system indicates these spotted areas on the images. Rede was recently released by Konica Minolta Healthcare in the United States [Adebisi, Odiachi, and Chikere 2019]. It is a medical image management solution for specialist clinics. Rede PACS and Rede Mini PACS are designed for specialized practices such as orthopaedic, urgent care, and family medicine clinics, and provide the features and tools required to optimize and simplify imaging workflow.It provides fast access to images from any device scaled for the specialist care market. Furthermore, artificial intelligence has played a major role in exploiting growth in this knowledge area to benefit medical diagnostic and delivery systems. For example, artificial intelligence can categorize the cancer risk of lung nodules. According to Imaging Technology News, computed tomography (CT) scans for people at risk for lung cancer led to earlier diagnoses and improved survival rates (Ebuka 2018). The potential clinical utility of this deep learning algorithm is to revise the probability of cancer among IPNs, with the potential to decrease invasive procedures and shorten time to diagnosis. The study published in the American Journal of Respiratory and Critical Care Medicine shows that an Artificial Intelligence strategy can correctly assess and categorize these indeterminate pulmonary nodules (IPNs). The algorithm developed by the team of researchers in a very large dataset (15,693 nodules) reclassified IPNs into low-risk or high-risk categories in over a third of cancers and benign. This is a significant improvement over the present conventional risk models for clinicians.

Besides, the Imaging Technology News reported RADLogics' deployments and installation of the company’s AI-powered solution to support chest computed tomography (CT) imaging for COVID-19 (Coronavirus) patients at hospitals and healthcare providers in China, Russia, Italy, Serbia, Brazil, and other parts of the world [www.nhis.gov. ng]. Moreover, it would be helpful to briefly highlight more equipment used in Nigeria for generating medical images. In this category are a few types of equipment from LISTEM, one of the leaders in Digital Imaging Systems. Among the endless list of systems are one high-frequency radiography and fluoroscopy X-ray TV system (REXFT System), High frequency radiography system (REX_R System), General Radiography X-ray system (DXG-SYSTEM). Apart from these areas of the generator, in other areas of the mobile signal C-Arm, we have high-frequency mobile C-arm X-Ray TV systems (CSM_20HF, SM_25HF). Their specialist products include the high-frequency radiography X-Ray system (CST21HFII), Ext.-Purpose Radiography X-Ray, and the radiography X-ray system X-ENT II. Under the tube stand and table, there exists a floor-to-ceiling tube stand (SFC-31) et cetera. Under the category of tables, we have a six-way floating top bucky table (KOB-60N) +90/15 table with a spot film device. Other products from this company include an X-Ray Beam collimator, high-frequency mobile X-Ray units, a veterinary X-Ray system, et cetera. The president of the Sanger Heart and Vascular Institute with Atrium Health, in Charlotte, North Carolina, and a board member of the American Society of Echocardiography (ASE), when discussing the impact of COVID-19 (SARSCoV-2) on the cardiovascular service line and cardiac imaging, said the virus has led to the use of computed tomography (CT) in the frontline cardiovascular imaging modality to evaluate chest pain and for COVID-19 pneumonia imaging (Eneji, Dickson, and Onabe 2017).

Challenges of Medical Imaging in Nigeria 

One of the most serious challenges faced by Nigeria is the high costs associated with the acquisition and implementation of medical imaging in Nigeria. The costs could be categorized into two parts. The cost associated with the system itself. This covers the hardware, software license, maintenance and support. The second part is the implementation cost (training, temporarily loss of productivity et cetera) for a country that is still struggling with the challenge posed by unemployment, illiteracy, economic recession and other socio-economic woes occasioned by the crisis in the Niger Delta, Boko Haram insurgency, epidemic disease (e.g. Polio, COVID19 Pandemic et cetera) and brain drain. Also, having enough capital and the necessary foresight to implement a medical imaging system could be a daunting challenge. Even with advanced country financing, such a project is quite challenging. One study estimated the cost of ambulatory HER to be $9,700 per provider-$1,600 for annual software license and $1,800 for support and main license (Kawooya, 2016). In Sweden, the cost of developing a primary health care setting of 50 staff was estimated at $2400 in the first year. In a large HMO with 13 outpatient care locations in Ohio, the use of a homegrown ambulatory HER was estimated to cost $10M, with the additional expense of $630,00 for printing networks and 110 allied professionals. The second cost would be the cost of the implementation process. Among various studies conducted, the Sweden study used a socialite perspective and included the cost of training and unexpected cost of self-training during working hours. Loss of normal activities in leisure was also found to increase in administrative workload, extra service, and medical records summary. The cost was estimated at $75,000. However, studies showed an annual saving of $3,700,000 associated with improving efficiency resulting from reduced medical record room and support staff, elimination of clinical forms, and automatic collection of billing data. In a country like Nigeria, where there is high poverty among the majority of its citizens, a high unemployment rate and a large number of illiterates, implementing medical imaging is a very difficult task. High initial costs and non-quick returns on investment may discourage the use of imaging technology in the administration of the health delivery system. At present, most virtual reality applications are based on a Reduced Instruction Set Computer (RISC) platform whose cost is beyond the reach of an average therapist and medical practitioner. Another barrier would be access to internal training and insufficient computer operational skill. An additional barrier is insufficient research about the use of information technology (IT) in paediatrics. Most physicians lack sufficient computer knowledge to leverage the improved use of IT in their professional practices and may need government policies to shift to sensitize them. One cannot but acknowledge the school of thought that feels apprehensive about the introduction of IT as suggested by Okafor (2018). These groups of people maintain a sustained opposition to any technological change and pose a great challenge to quick acceptance of new ways of doing things. The infrastructural decay as a result of the military intervention in politics and corruption by unscrupulous politicians in Nigeria remains a major challenge. There is hardly a town or city in Nigeria where there is an adequate supply of electricity. Hence, integrating imaging technologies into the medical delivery system becomes a difficult task. Also, the lack of reference standards associated with all the existing applications in the health sector can be considered a "one-off" creation tied to proprietary hardware and software, which has to be optimally turned by a process of trial and error. This makes them more difficult to adapt to uses other than those for which they were specifically developed. The lack of a good organizational structure in most of the national hospitals and medical facilities is a major problem. Good implementation of an imaging system requires a strong organizational structure that is adaptable to changes in the needs of the organization. Typically, the software should be adaptable to the needs of the organization. The organization must be amenable to developing new policies, procedures and training of staff. The Medical imaging system (MIS) is believed to be a vital component in the quest to improve medication safety in paediatrics. These special requirements, combined with a small commercial market for pediatric MIS systems relative to the adult population, make implementing them in the pediatric setting challenging and costly. Almost all the essentials are currently not available in Nigeria. It, therefore, becomes a practical challenge to formulate sound research policies to put these in place for the eventual realization of DMIS in the country. The government needs to change its look-warm attitude to the issue of introducing IT to the medical field. Quite an appreciable percentage of our medical personnel lack basic knowledge of IT. It should be noted that implementing DMIS without the active participation of these experts would be a failure. The current trend in the world is the integration of IT into virtually every field, including the medical sphere. Nigeria could not be an exception. People who are well-bred and who are good technocrats should be appointed to the key positions for the process to succeed. The power sector in Nigeria should be urgently liberalized and privatized to pave the way for the feasible implementation of DIS. The process of economic re-engineering already started in Nigeria should be relentlessly pursued to eliminate poverty in the land. After all, the axiom that a hungry mind is an angry mind is true. The hungry mind cannot implement an imaging system; unemployment problems in the nation should be tackled. The Nigeria National Orientation Agency (NOA) should be mobilized to sensitize the populace to the importance of MIS. Moreover, there should be a policy framework in favour of MIS in Nigerian medical practices. Finally, the introduction of MIS in Nigeria offers a rare opportunity to revive the ailing medical sector, which is in a state of comatose. The introduction of DMIS in Nigeria, the most populous state in Africa, would have an impact on the other African sub-regions. If DMIS succeeds in Nigeria, there would be an improvement in all areas of medical practice. Hence, the infant mortality rate would be reduced, there would be a reduction in cost, and quick delivery of medical services would be achieved.
Needs And Challenges Of Radiology Practice 

A major challenge to radiology practice in Nigeria is the unavailability of constant electricity to power the machines. Most radiology facilities, both public and private, rely on diesel-powered generators for the smooth running of their equipment, thereby adding considerably to the cost of investigations (Soroosh, Ninalowo, Hutchens, and Khan 2015). Many centers do not have a functional PACS system or a Radiology Information System for interpreting imaging studies (Soroosh 2015). Due to the unavailability of effective PACS systems for storage, images are usually stored locally on the equipment (Soroosh 2015). Maintenance of equipment is another major problem. There are only a few qualified biomedical engineers with the technical know-how to service and maintain equipment; many of the centers rely on foreign engineers. Most centers try to overcome the challenge of equipment maintenance by entering service contracts or part-ownership with manufacturers to maintain equipment. The complex chain involved with repairs and maintenance makes equipment down times longer than necessary, often lasting several weeks to months (Adejoh, Uloma, Anene , Onwujekwe , Imo, and John 2017).
Effect of accessibility of radiology services on service utilization
Accessibility can be evaluated from a variety of perspectives, including service availability, transportation expenses to acquire service, and the distance or condition of the road to be traveled. There is usually a comparable rise in utilization when there is good access.

According to (www.nhis.gov.ng), the location of the radiology health facility, geographical and financial access to care, waiting time in hospital, and working hours of the facility affect the utilization of the radiology health facility. Accessibility of the medical facilities to the user population was also identified as a crucial factor in the patronage pattern of the facilities (Eneji, Dickson, and Onabe 2019) For instance, Uneke et al. in a study in Nigeria showed that the ratio of households within 10 km of a health hospital, centre, or clinic is 50% higher in urban areas, compared with rural areas(Adejoh 2015).

In Vietnam, where the average distance between provider and client is 1.85km and the journey time is 20 minutes, good access to radiology facilities has encouraged utilization; distance was thus not viewed as a barrier to service utilization (Duong, Binns & Lee, 2015). Clients who live more than two kilometers away from health clinics used radiology facilities less frequently (Yadav, 2019). Long distances, a lack of cash for transportation, and lack of a transportation system are the reasons provided by individuals in the middle belt Nigerian state of Rivers state for non-utilization of health care services such as radiology. In southwestern Nigeria, these same reasons were mentioned as grounds for non-use (Adeyemo, 2015).
Availability of Infrastructure and Staffing and its effect on utilization  

While distance and physical accessibility are important factors in service utilization, other factors, such as infrastructure and enough staffing, are also important.

Availability of radiology services provided by the center, such as intravenous urography, microbeam radiation therapy, fluoroscopy, and so on; availability of radiology modern equipment and materials, particularly in public health facilities; and availability of qualified radiologist.

The clinic in South Africa with a high TB client load had non-functioning diagnostic equipment, including an X-ray machine that was described as "permanently broken down," reducing patient satisfaction with supplied radiology services (Nteta, Mokgatle-Nthabu & Oguntibeju, 2016). The availability of employees, their technical competency, and their attitude toward clients all have an impact on the use of radiology services. According to a study conducted in Guinea, the technical competency of health-care employees, interpersonal relationships between patients and providers, service availability, and clinic staff effectiveness are all major drivers of consumption (Haddad, Fournier, Machouf & Yatara, 2018). Communication between patients and providers is crucial in evaluating patient satisfaction with health care services (Anderson, Weisman, Camacho, Scholle, Henderson & Farmer, 2017). Another study in Uganda found that bad staff attitudes at healthcare clinics, a lack of medications, and a perception of a high cost of treatment are all barriers to using healthcare facilities such as radiology facilities. Due to a lack of staffing in Nigerian health care facilities, it is nearly impossible for them to operate effectively on a daily basis (Babalola & Fatusi, 2018).
Factors Affecting Health Service Utilization Health Service
Utilization is affected positively or negatively by a variety of factors categorized in a wide range of ways.

Socio-cultural factors that affect health service utilization
Culture is described as a group of people's way of life; it is usually a recognized rule of behavior for a group of people or a community. This way of life or belief will have an impact on an individual's attitude toward health care, as well as other elements that are directly or indirectly related to seeking care. Women are given relatively restricted decision-making powers in most developing countries, particularly in rural regions, and this has an impact on the act of seeking care. Pakistan is one of several countries where women have a low standing in some communities, as a result of which they do not have access to family finances, are unable to enter a health facility alone, and are unable to make judgments about whether or not to seek medical attention for any ailment (Shaikh & Hatcher, 2017). In a community in South Africa, cultural beliefs such as decreased exposure to medical care during early pregnancy, the use of herbs, and the employment of traditional birth attendants were considered as ways of safeguarding and maintaining the unborn child (Ngomane & Mulaudzi, 2019). Sharing the same language, especially in a multi-ethnic society, frequently affects use through shared experience sharing, as seen in Canada while examining part of the immigrant population (Deri, 2015). Ethnicity is a significant factor in health-care utilization in Nigeria; some tribes in the south, east, and middle belt are more likely to use maternal health services than their counterparts in the north (Babalola & Fatusi, 2018).

Socioeconomic determinants of health service utilization  

The inclusion of user fees has been cited in various literature sources as a de-motivating factor in health service consumption, and affordability is a highly important predictor of health service utilization. An analysis of 25 published research found that reducing user fees will result in increased service consumption, while the opposite may not be true. The review found that increasing user costs did not result in a decrease in service utilization (Lagarde & Palmer, 2018). In many developing nations, such as Pakistan, where at least 76 percent of health care expenses are out of pocket for the affected individual, health spending impacts a person's willingness to seek care (Shaikh & Hatcher, 2017). Health services were used and patients indicated satisfaction with services offered in Tshwane, South Africa, where primary health care is supplied at no cost to the user (Nteta, Mokgatle-Nthabu & Oguntibeju, 2016). Clients are also willing to pay for services if they are regarded to be of good quality, according to research (Habbani, Groot & Jelovac, 2017). This is in line with what Lagarde and Palmer (2004) cited in Shaikh & Hatcher, (2017) discovered, who discovered that a rise in user fees does not always imply a decrease in usage. 

Other factors affecting utilization of health services 

The educational standing of women and their partners appears to be linked to their use of health services, particularly childcare and prenatal care. According to a Vietnamese study, mothers with higher educational levels are more likely to seek medical help for their children than mothers with lower educational levels (Hong, Dibley & Tuan, 2018). A positive correlation between a higher level of education and the use of primary health services has been observed in rural northern Nigeria, and the same has been observed in Nigeria's middle belt region, where mothers or husbands with a primary school education are more likely to use antenatal services than those with a lower level of education or no education at all (Kabiru, Iliyasu, Abubakar & Sani, 2005; Awusi, Anyanwu & Okeleke, 2009). Because of particular groups' beliefs, views, and culture, home delivery may be promoted. In a study of maternal and child services in rural Vietnam's primary health care centers, Duong, Binns, and Lee (2015) discovered that people living with extended family members had a higher rate of home deliveries, despite the fact that these women would usually attend antenatal clinics and even bring their children back for immunization, but would prefer to deliver at home. 12 Knowledge of the illness, disregard for the illness, or an unwillingness to disclose the illness, lack of time to seek health services, caste discrimination, and gender of health service providers, onset of labor at night, non-availability of hospital staff at facilities, and, surprisingly, a previously uneventful delivery are all determinants of health service utilization (Moore, Alex-Hart & George 2016).

2.2 THEORETICAL FRAMEWORK

Health Belief Model (Irwin M. Rosenstock, Godfrey M. Hochbaum, S. Stephen Kegeles, and Howard Leventhal, 1950)

The health belief model (HBM) is a social psychological health behavior change model that was created to explain and predict health-related behaviors, particularly in terms of health-care utilization. The theory portrays people's perceptions of healthcare availability, accessibility, affordability and health problems, perceived advantages of action and barriers to action, and self-efficacy, explains their engagement (or lack thereof) in health-promoting behavior. In order to trigger health-promoting behavior, a stimulus, or cue to action, must also be present. The HBM was created by social psychologists Irwin M. Rosenstock, Godfrey M. Hochbaum, S. Stephen Kegeles, and Howard Leventhal at the US Public Health Service in the 1950s as one of the first theories of health behavior. Researchers and health professionals were concerned at the time because few people were being examined for tuberculosis (TB), even when mobile X-ray cars visited areas. The HBM has been used to predict a wide range of health-related actions, including getting checked for asymptomatic conditions and obtaining vaccines. The model has recently been used to better understand patients' reactions to disease symptoms, medical regimen compliance, lifestyle behaviors (e.g., sexual risk behaviors), and behaviors related to utilization of healthcare facilities, which may require long-term behavior maintenance in addition to initial behavior change. Even as late as 1988, changes to the model were made to integrate new evidence from the field of psychology concerning the importance of self-efficacy in decision-making and behavior.

2.4
CHAPTER SUMMARY

In this review, the researcher have sampled the opinions and views of several authors and scholars on the concept of health care, levels of healthcare system in Nigeria, state of healthcare in Nigeria, healthcare facilities and capability in Nigeria, diagnostic imaging in Nigeria, radiology environment and structure in Nigeria, equipment and current radiology capability in Nigeria. The works of scholars who conducted empirical studies have been reviewed also. The chapter has made clear uses and benefits of medical imaging, challenges of medical imaging in Nigeria, needs and challenges of radiology practice, effect of accessibility of radiology services on service utilization, availability of infrastructure and staffing and its effect on utilization, and factors affecting health service utilization health service.

CHAPTER THREE

RESEARCH METHODOLOGY

3.1
Design Of The Study

Research designs are perceived to be an overall strategy adopted by the researcher whereby different components of the study are integrated in a logical manner to effectively address a research problem. In this study, the researcher employed the survey research design. This is due to the nature of the study whereby the opinion and views of people are sampled. According to Singleton & Straits, (2009), Survey research can use quantitative research strategies (e.g., using questionnaires with numerically rated items), qualitative research strategies (e.g., using open-ended questions), or both strategies (i.e. mixed methods). As it is often used to describe and explore human behaviour, surveys are therefore frequently used in social and psychological research.

3.2 Population Of The Study

According to Udoyen (2019), a study population is a group of elements or individuals, as the case may be, who share similar characteristics. These similar features can include location, gender, age, sex, or specific interests. The emphasis on the study population is that it consists of individuals or elements that are homogeneous in description.

This study was carried out to examine the availability, accessibility, and affordability of radiology services in health facilities using selected public hospitals in Yobe State as case study. In the course of this study, three (03) hospitals in the study area were selected. Hence, the population of this study comprises of medical staff and patients in the selected hospitals.

3.3
Sample Size Determination

A study sample is simply a systematic selected part of a population that infers its result on the population. In essence, it is that part of a whole that represents the whole and its members share characteristics in like similitude (Udoyen, 2019). In this study, the researcher adopted the convenient sampling method to determine the sample size.
3.4
Sample Size Selection Technique And Procedure
According to Nwana (2005), sampling techniques are procedures adopted to systematically select a chosen sample in a specified area under controlled. This research work adopted the convenience sampling technique in selecting the respondents from the total population.

In this study, the researcher adopted a convenient sampling method to determine the sample size. In this study, three hospitals were selected. Out of the population of medical personnel and patients in the selected hospitals, the researcher conveniently selected 39 medical staff from three departments and 47 patients in the selected hospitals making a sum of 86 participants as the sample size for this study. According to Torty (2021), a sample of convenience is the terminology used to describe a sample in which elements have been selected from the target population on the basis of their accessibility or convenience to the researcher.

3.5  Research Instruments and Administration

The research instrument used in this study is a questionnaire. A survey containing series of questions was administered to the enrolled participants. The questionnaire was divided into two sections, the first section enquired about the responses demographic or personal data while the second sections were in line with the study objectives, aimed at providing answers to the research questions which was raised against a four Likert scale of Strongly Agree(SA), Agree(A), Strongly Disagree(SD) and Disagree(D). Participants were required to respond by placing a tick in the appropriate column. The questionnaire was personally administered by the researcher.

3.6  Method of data collection

Two methods of data collection, which are primary source and secondary source, were used to collect the data. The primary sources included oral interviews and questionnaires, while the secondary sources included textbooks, the internet, journals, published and unpublished articles and government publications.

3.7  Method of data analysis

The responses were analyzed using the frequency tables and likert scale tables, which provided answers to the research questions. 

3.8
Validity and Reliability of the study
Validity referred to here is the degree or extent to which an instrument actually measures what it is intended to measure. An instrument is valid to the extent that it is tailored to achieve the research objectives. The researcher constructed the questionnaire for the study and submitted it to the project supervisor, who used his intellectual knowledge to critically, analytically, and logically examine the instruments' relevance of the contents and statements and then made the instrument valid for the study.

The reliability of the research instrument was determined. The Pearson Correlation Coefficient was used to determine the reliability of the instrument. A co-efficient value of 0.68 indicated that the research instrument was relatively reliable. According to (Taber, 2017), the range of reasonable reliability is between 0.67 and 0.87.
CHAPTER FOUR

DATA PRESENTATION, ANALYSIS AND DISCUSSION OF FINDINGS

4.1
INTRODUCTION

The purpose of this study was to examine the availability, accessibility, and affordability of radiology services in health facilities using selected public hospitals in Yobe State as case study. This chapter is concerned with the presentation, analysis, and interpretation of data gathered through the use of a questionnaire distributed to the respondents. The study answered the following research questions:

What are the radiology services available in health facilities?

Are the radiologic services accessible in health facilities?

Are the available and accessible radiologic services in health facilities affordable?

What are the benefits of radiologic services in health facilities?

How is radiographic service equipment procured and managed in health facilities? 

To achieve the purpose of this chapter, the following sub-headings are discussed:

Data Presentation and 
Answering Research Questions, 
4.2
DATA PRESENTATION

The table below shows the summary of the survey. A sample of 86 was calculated for this study. A total of 78 responses were received, while a total of 71 were validated. This was due to irregular, incomplete and inappropriate responses to some questionnaires. For this study, a total of 71 were validated for the analysis.

Table 4.1: Distribution of Questionnaire

	Questionnaire 
	Frequency
	Percentage 

	Sample size
	86
	100

	Received  
	78
	90.7

	Validated
	71
	83.56


Source: Field Survey, 2021

4.3
Demographic Profile of the Respondents
Table 4.2: Demographic profile of the respondents

	Demographic Information
	Frequency
	Percent

	Gender

Male
	
	

	
	32
	45%

	Female
	39
	55%

	Religion
	
	

	Christian
	20
	28.17%

	Muslim
	51
	71.83%

	Age
	
	

	21-30
	15
	21.13%

	31-40
	21
	29.58%

	41-50
	28
	39.44%

	51+
	07
	09.59%

	Education
	
	

	HND/BSC
	20
	28.17%

	MASTERS
	34
	47.89%

	PHD
	17
	23.94%

	Position
	
	

	Patient
	39
	54.93%

	Medical Staff
	32
	45.07%


Source: Field Survey, 2021
On demographic information, table 4.2 reveals that 45% of the respondents are males, while 55% of the respondents are females. This indicates that the majority of respondents are females. On the religion of the respondents, 28.17% of total respondents were Christians, while the remaining 71.83% of the respondents were Muslims. This implies that most of the respondents were Muslims. 21.13% were aged between 20-30 years, 29.58% were aged 31-40 years, 39.44% were aged between 41-50 years, while the remaining 09.59% were aged 51 years and above. On the education of the respondents, 28.17% were HND/BSC degree holders, 47.89% of the respondents were MSC degree holders, while the remaining 23.94% of the respondents were PHD degree holders. Furthermore, 54.93% of the respondents were Patients, while 45.07% of the respondents were medical staff.
Table 4.3: Further Demographic Profile Of Medical Staff(N=32)

	Department
	
	

	Outpatient department (OPD)
	07
	21.88%

	Operation Theatre Complex (OT)
	10
	31.25

	Radiology Department (X-ray)
	15
	46.88%

	Work-Duration
	
	

	1-3
	07
	21.88%

	4-6
	13
	40.63%

	7 and above
	12
	37.5%


Source: Field Survey, 2021

4.4
 ANSWERING RESEARCH QUESTIONS

Question 1: Does your hospital offer imagery services?

This question was answered by sampled medical staff (N=32)

Table 4.4:  Respondent on question 1
	Options
	Frequency
	Percentage

	Yes
	23
	71.88

	No
	06
	18.75

	Undecided
	03
	9.38

	Total
	32
	100


Field Survey, 2021
From the responses obtained from sampled medical staff of selected hospitals as expressed in the table above, 71.88% of the respondents said yes, 18.75% of the respondents said no, while the remaining 9.38% were undecided.

Question 2: Is there radiology department in your hospital?

This question was answered by sampled medical staff (N=32)

Table 4.5:  Respondent on question 2
	Options
	Frequency
	Percentage

	Yes
	25
	78.13

	No
	02
	6.25

	Undecided
	05
	15.63

	Total
	32
	100


Field Survey, 2021
From the responses obtained from sampled medical staff of selected hospitals as expressed in the table above, 78.13% of the respondents said yes, 6.25% of the respondents said no, while the remaining 15.63% were undecided.
Question 3: If yes, what are the radiologic services available among your health facilities?
This question is used to answer research question one, and was answered by sampled medical staff (N=32)

Table 4.6: Respondent on the radiologic services available in health facilities.

	Statement
	SA
	A
	D
	SD
	Total

	Conventional Radiography Services
	15
	10
	04
	03
	32

	Intravenous Urography Services
	12
	14
	06
	0
	32

	Microbeam Radiation Therapy Services
	10
	16
	04
	02
	32

	Fluoroscopy Services
	11
	13
	06
	02
	32

	Positron Emission Tomography Services
	10
	13
	07
	02
	32


Source: Field Survey, 2021

In Table 4.6 above on the radiologic services available in health facilities; 15 of the total respondents strongly agreed on the statement “Conventional Radiography Services”, followed by 10 respondents who agreed to this, and 04 respondents who disagreed, while the remaining 03 respondents strongly disagreed. On the statement “Intravenous Urography Services”, 12 of the total respondents strongly agreed, followed by 14 respondents who agreed, while the remaining 6 respondents disagreed. 10 respondents strongly  agreed on the statement “Microbeam Radiation Therapy Services”followed by 16 respondents who agreed to this, and 4 respondents who disagreed, while the remaining 2 respondents strongly disagreed. On the statement “Fluoroscopy Services”, 11 of respondents strongly agreed, followed by 13 respondents who agreed, and 6 respondents who disagreed, while the remaining 2 respondents strongly disagreed.  Lastly, on the statement “Positron Emission Tomography Services”, 10 of respondents strongly agreed, followed by 13 respondents who agreed, and 7 respondents who disagreed, while the remaining 2 respondents strongly disagreed.

Question 4: Are there radiologic facilities available among your health facilities?

This question was answered by sampled medical staff (N=32)

Table 4.7:  Respondent on question 4
	Options
	Frequency
	Percentage

	Yes
	20
	62.5

	No
	07
	21.88

	Undecided
	05
	15.63

	Total
	32
	100


Field Survey, 2021
From the responses obtained from sampled medical staff of selected hospitals as expressed in the table above, 62.5% of the respondents said yes, 21.88% of the respondents said no, while the remaining 15.63% were undecided.

Question 5: If yes, what are the radiology facilities available among your health facilities?
This question was answered by sampled medical staff (N=32)

Table 4.8: Respondent on the radiologic facilities available in health facilities.

	Statement
	SA
	A
	D
	SD
	Total

	X-ray machines
	09
	18
	05
	0
	32

	Computed tomography
	10
	14
	04
	04
	32

	Ultrasonography System
	13
	11
	03
	05
	32

	Mammography machines
	08
	14
	05
	05
	32

	Fluoroscopy machine
	13
	11
	06
	02
	32


Source: Field Survey, 2021

In Table 4.8 above on the radiologic facilities available in health facilities; 09 of the total respondents strongly agreed on the statement “X-ray machines”, followed by 18 respondents who agreed to this, while the remaining 05 respondents disagreed. On the statement “Computed tomography”, 10 of the total respondents strongly agreed, followed by 14 respondents who agreed, and 04 respondents who disagreed to this. while the remaining 04 respondents strongly disagreed. 13 respondents strongly  agreed on the statement “Ultrasonography System” followed by 11 respondents who agreed to this, and 03 respondents who disagreed, while the remaining 05 respondents strongly disagreed. On the statement “Mammography machines”, 08 of respondents strongly agreed, followed by 14 respondents who agreed, and 05 respondents who disagreed, while the remaining 05 respondents strongly disagreed.  Lastly, on the statement “Fluoroscopy machine”, 13 of respondents strongly agreed, followed by 11 respondents who agreed, and 06 respondents who disagreed, while the remaining 2 respondents strongly disagreed.
Question 6: Are the radiologic services accessible in your health facilities?
This question is used to answer research question two, and was answered by sampled medical staff (N=32)

Table 4.9:  Respondent on question 6
	Options
	Frequency
	Percentage

	Yes
	23
	71.88

	No
	03
	7.38

	Undecided
	06
	18.75

	Total
	32
	100


Field Survey, 2021
From the responses obtained from sampled medical staff of selected hospitals as expressed in the table above, 71.88% of the respondents said yes, 7.38% of the respondents said no, while the remaining 18.75% were undecided.

Question 7: If yes, to what extent are they accessible in your health facilities?
This question is used to answer research question two, and was answered by sampled medical staff (N=32)

Table 4.10:  Respondent on question 7
	Options
	Frequency
	Percentage

	High extent
	11
	34.38

	Low extent
	15
	46.88

	Undecided
	06
	18.75

	Total
	32
	100


Field Survey, 2021
From the responses obtained from sampled medical staff of selected hospitals as expressed in the table above, 34.38% of the respondents said high extent, 46.88% of the respondents said low extent, while the remaining 18.75% were undecided.

Question 8: Are the available and accessible radiologic services among your health facilities affordable?
This question is used to answer research question three, and was answered by sampled medical staff and patients(N=71)

Table 4.11:  Respondent on question 8
	Options
	Frequency
	Percentage

	Yes
	24
	33.80

	No
	39
	54.93

	Undecided
	08
	11.27

	Total
	71
	100


Field Survey, 2021
From the responses obtained from sampled medical staff and patients in selected hospitals as expressed in the table above, 33.80% of the respondents said yes, 54.93% of the respondents said no, while the remaining 11.27% were undecided.

Question 9: What are the benefits of radiologic services in health facilities?
This question is used to answer research question four, and was answered by sampled medical staff (N=32)

Table 4.12: Respondent on the benefits of radiologic services in health facilities.

	Statement
	SA
	A
	D
	SD
	Total

	It helps in clear diagnosis of broken bones 
	18
	10
	04
	0
	32

	It helps in clear diagnosis of heart disease
	20
	12
	0
	0
	32

	It is a mainstay for cancer treatment
	13
	15
	04
	0
	32

	It helps in accurate diagnosis of entire human body
	14
	11
	05
	02
	32

	It helps in better understanding of body condition
	19
	11
	02
	0
	32


Source: Field Survey, 2021

In Table 4.12 above on the benefits of radiologic services in health facilities; 18 of the total respondents strongly agreed on the statement “It helps in clear diagnosis of broken bones”, followed by 10 respondents who agreed to this, while the remaining 04 respondents disagreed. On the statement “It helps in clear diagnosis of heart disease”, 20 of the total respondents strongly agreed, while the remaining 12 respondents agreed. 13 respondents strongly agreed on the statement “It is a mainstay for cancer treatment” followed by 15 respondents who agreed to this, while the remaining 04 respondents disagreed. On the statement “It helps in accurate diagnosis of entire human body”, 14 of respondents strongly agreed, followed by 11 respondents who agreed, and 05 respondents who disagreed, while the remaining 2 respondents strongly disagreed.  Lastly, on the statement “It helps in better understanding of body condition”, 19 of respondents strongly agreed, followed by 11 respondents who agreed, while the remaining 02 respondents disagreed.
The Questions below provides answer to research question five and was answered by the medical staff of selected hospital.

Question 10: Are the radiologic equipment procured in line with contemporary needs?
Table 4.13:  Respondent on question 10
	Options
	Frequency
	Percentage

	Yes
	15
	46.88

	No
	09
	28.13

	Undecided
	08
	25

	Total
	32
	100


Field Survey, 2021
From the responses obtained from sampled medical staff and patients in selected hospitals as expressed in the table above, 46.88% of the respondents said yes, 28.13% of the respondents said no, while the remaining 25% were undecided.

Question 11: Are the radiologic equipment procured in line with current state of technological advancement?
Table 4.14:  Respondent on question 11
	Options
	Frequency
	Percentage

	Yes
	12
	37.5

	No
	16
	50

	Undecided
	04
	12.5

	Total
	32
	100


Field Survey, 2021
From the responses obtained from sampled medical staff and patients in selected hospitals as expressed in the table above, 37.5% of the respondents said yes, 50% of the respondents said no, while the remaining 12.5% were undecided.

Question 12: What are the factors affecting adequate procurement of radiologic facilities in your hospital?
Table 4.15: Respondent on the factors affecting adequate procurement of radiologic facilities in your hospital?

	Statement
	SA
	A
	D
	SD
	Total

	Poor availability of finance 
	14
	18
	0
	0
	32

	Mismanagement
	12
	12
	07
	0
	32

	Lack of adequate man power
	11
	15
	04
	02
	32

	Lack of technical expertise
	14
	10
	05
	03
	32

	Poor basic infrastructural capacity
	13
	16
	03
	0
	32


Source: Field Survey, 2021

In Table 4.15 above on the factors affecting adequate procurement of radiologic facilities in your hospital; 14 of the total respondents strongly agreed on the statement “Poor availability of finance”, while the remaining 18 respondents agreed to this. On the statement “Mismanagement”, 12 of the total respondents strongly agreed, followed by 12 respondents who agreed, while the remaining 07 respondents disagreed. 11 respondents strongly agreed on the statement “Lack of adequate man power” followed by 15 respondents who agreed to this, and 04 respondents who disagreed, while the remaining 02 respondents strongly disagreed. On the statement “Lack of technical expertise”, 14 of respondents strongly agreed, followed by 10 respondents who agreed, and 05 respondents who disagreed, while the remaining 03 respondents strongly disagreed.  Lastly, on the statement “Poor basic infrastructural capacity”, 13 of respondents strongly agreed, followed by 16 respondents who agreed, while the remaining 03 respondents disagreed.
Question 13: Are the radiologic equipment procured by your hospital adequately maintained?
Table 4.16:  Respondent on question 13
	Options
	Frequency
	Percentage

	Yes
	18
	56.25

	No
	09
	28.13

	Undecided
	05
	15.63

	Total
	32
	100


Field Survey, 2021
From the responses obtained from sampled medical staff and patients in selected hospitals as expressed in the table above, 56.25% of the respondents said yes, 28.13% of the respondents said no, while the remaining 15.63% were undecided.

Question 14: If yes, how often are the equipment serviced?
Table 4.17:  Respondent on question 14
	Options
	Frequency
	Percentage

	frequently
	11
	34.38

	Infrequently
	16
	50

	Undecided
	05
	15.63

	Total
	32
	100


Field Survey, 2021
From the responses obtained from sampled medical staff and patients in selected hospitals as expressed in the table above, 34.38% of the respondents said yes, 50% of the respondents said no, while the remaining 15.63% were undecided.

CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATION

5.1
Summary


In this study, our focus was to examine the availability, accessibility, and affordability of radiology services in health facilities using selected public hospitals in Yobe State as case study. The study specifically aimed at assessing the availability of radiologic services in health facilities, assessing the accessibility of radiologic services in health facilities, assessing the affordability of radiologic services in health facilities, ascertaining the benefits of radiologic services in health facilities, and assessing of Radiographic services equipment procurement and management.

This study was anchored on Health Belief Model.

The study adopted the survey research design and conveniently enrolled participants in the study. A total of 71 responses were validated from the enrolled participants, where all respondents were drawn from medical staff and patients in the selected hospitals Yobe State.
5.2
Conclusion

This study has systematically inquired and analyzed important insights into the challenges and possible prospects in teaching practice that influence the student-teachers' experience. Based on the findings of this study, the following conclusions were made:

The radiologic services available in health facilities comprises of conventional radiography services, intravenous urography services, microbeam radiation therapy services, fluoroscopy services, and positron emission tomography services. While, the radiographic facilities available in Yobe State include; X-ray machines, computed tomography, ultrasonography system, mammography machines, and fluoroscopy machine.

The radiologic services available in hospitals in Yobe State are accessible, but the extent to which they are accessible is low.

The available and accessible radiologic services in health facilities in Yobe State are not affordable. 

The benefits of radiologic services include; it helps in clear diagnosis of broken bones, clear diagnosis of heart disease, servers as the  mainstay for cancer treatment, it helps in accurate diagnosis of entire human body and enables better understanding of the body condition.

The radiologic equipment procured in the hospitals are in line with contemporary needs. However, they are not in line with current state of technological advancement.

The factors affecting adequate procurement of radiologic facilities in the hospital include; poor availability of finance, mismanagement, lack of adequate man power, lack of technical expertise, and poor basic infrastructural capacity.

The radiologic equipment procured by the hospital are not frequently and adequately maintained.

5.3
 Recommendations
In the light of the findings and conclusions, the following recommendations are hereby proposed: 

Cost of radiology services should be reconsidered and more funding should be provided for health in the budget.

Adequate and appropriate staffing should be provided for radiographic units, hence the state ministry of health should carry out a survey of current staffing needs across all state owned hospitals and determine the gaps present and find ways to fill identified gaps. 

There is a need to ensure that patients have easy access toradiographic related health care by ensuring that health personnel are available when needed.

Periodic evaluation of the quality of care provided by the health facilities should be conducted where clients of the facility are asked to rate the quality of care.
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APPENDIXE

QUESTIONNAIRE

PLEASE TICK [√] YOUR MOST PREFERRED CHOICE(s) ON A QUESTION OF YOUR CHOICE

SECTION A

PERSONAL INFORMATION

Gender

Male

[  ]

Female

[  ]

Religion

Christian
[  ]

Muslim
[  ]

Age

21-30

[  ]

31-40

[  ]

41-50

[  ]

51+

[  ]

Education

HND/BSC
[  ]

MASTERS
[  ]

PHD

[  ]

Position

Patient


[  ]
Medical Staff

[  ]

Further Demographic Profile Of Medical Staff
Department

Outpatient department (OPD)

[  ]
Operation Theatre Complex (OT)
[  ]
Radiology Department (X-ray)
[  ]
Work-Duration

1-3


[  ]
4-6


[  ]
7 and above

[  ]

SECTION B
Please indicate the extent to which you are satisfied with the following items by ticking in any of the boxes represented by “Yes”,  “No”, “Undecided” and strongly agree (SA), agree (A), strongly disagree (SD) and disagree (D). 

Question 1
Does your hospital offer imagery services?

	Options
	Please Tick

	Yes
	

	No
	

	Undecided
	


Question 2: 

Is there radiology department in your hospital?

	Options
	Please Tick

	Yes
	

	No
	

	Undecided
	


Question 3: If yes, what are the radiologic services available among your health facilities?
	S/N
	ITEM STATEMENT
	SA
	A 
	D  
	SD 

	10
	Conventional Radiography Services
	
	
	
	

	11
	Intravenous Urography Services
	
	
	
	

	12
	Microbeam Radiation Therapy Services
	
	
	
	

	13
	Fluoroscopy Services
	
	
	
	

	14
	Positron Emission Tomography Services
	
	
	
	


Question 4: 

Are there radiologic facilities available among your health facilities?

	Options
	Please Tick

	Yes
	

	No
	

	Undecided
	


Question 5: If yes, what are the radiology facilities available among your health facilities?
	S/N
	ITEM STATEMENT
	SA
	A 
	D  
	SD 

	16
	X-ray machines
	
	
	
	

	17
	Computed tomography
	
	
	
	

	18
	Ultrasonography System
	
	
	
	

	19
	Mammography machines
	
	
	
	

	20
	Fluoroscopy machine
	
	
	
	


Question 6: 

Are the radiologic services accessible in your health facilities?
	Options
	Please Tick

	Yes
	

	No
	

	Undecided
	


Question 7: 

If yes, to what extent are they accessible in your health facilities?
	Options
	Please Tick

	High extent
	

	Low extent
	

	Undecided
	


Question 8: 

Are the available and accessible radiologic services among your health facilities affordable?
	Options
	Please Tick

	Yes
	

	No
	

	Undecided
	


Question 9: What are the benefits of radiologic services in health facilities?
	S/N
	ITEM STATEMENT
	SA
	A 
	D  
	SD 

	24
	It helps in clear diagnosis of broken bones 
	
	
	
	

	25
	It helps in clear diagnosis of heart disease
	
	
	
	

	26
	It is a mainstay for cancer treatment
	
	
	
	

	27
	It helps in accurate diagnosis of entire human body
	
	
	
	

	28
	It helps in better understanding of body condition
	
	
	
	


Question 10: 

Are the radiologic equipment procured in line with contemporary needs?
	Options
	Please Tick

	Yes
	

	No
	

	Undecided
	


Question 11: 

Are the radiologic equipment procured in line with current state of technological advancement?
	Options
	Please Tick

	Yes
	

	No
	

	Undecided
	


Question 12: What are the factors affecting adequate procurement of radiologic facilities in your hospital?
	S/N
	ITEM STATEMENT
	SA
	A 
	D  
	SD 

	31
	Poor availability of finance 
	
	
	
	

	32
	Mismanagement
	
	
	
	

	33
	Lack Of Adequate Man Power
	
	
	
	

	34
	Lack Of Technical Expertise
	
	
	
	

	35
	Poor basic infrastructural capacity
	
	
	
	


Question 13: 

Are the radiologic equipment procured by your hospital adequately maintained?
	Options
	Please Tick

	Yes
	

	No
	

	Undecided
	


Question 14: 

If yes, how often are the equipment serviced?
	Options
	Please Tick

	Frequently
	

	Infrequently
	

	Undecided
	


