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Abstract—Background:Rapid and accurate diagnosis is 

essential for outbreak control, particularly in resource-

limited settings where centralized imaging is often 

unavailable. Point-of-care (POC) X-ray systems offer 

portable and cost effective radiography that may 

support outbreak detection and faster clinical decision-

making. 

Methods: 

We conducted a cross-sectional mixed-methods survey 

of 327 healthcare professionals and outbreak 

responders across urban, rural/remote, and outbreak-

field settings in Nigeria. Quantitative data were 

summarized using descriptive statistics. Associations 

were explored using chi-square tests, independent t-

tests, and logistic regression.   

Primary outcome: High perceived clinical utility of 

POC X-ray for rapid screening/triage (Likert rating 

≥4). 

 Results: 

 Respondents were predominantly male (64.2%) and 

aged 20–40 years (66.4%); 85.6% reported outbreak 

response experience, mainly involving respiratory 

outbreaks (85.7% of those with outbreak experience). 

POC X-ray was rated highly for rapid screening/triage 

(mean 4.6/5), differential diagnosis (4.3/5), and disease 

severity assessment (4.2/5). In multivariable analysis, 

physician cadre (aOR=1.85, p=0.02), outbreak-field 

workers (aOR=2.10, p=0.008), years of experience (aOR 

1.03 per year; 95% CI 1.01–1.06), and high familiarity 

with POC X-ray ((aOR=3.50, p<0.001) were 

significantly more likely to rate POC X-ray as 

extremely valuable. Key implementation barriers 

reported included limited availability of skilled 

operators (75%), high operational costs (70%), and 

limited technical support (60%). 

Conclusion: POC X-ray significantly enhances outbreak 

diagnostic capacity but requires investment in 

workforce training and maintenance systems maximize 

its clinical and economic impact. 

 

Index Terms—Point-of-care imaging; X-ray technology; 

Disease outbreak response; Diagnostic capacity; Health 

systems strengthening; Nigeria 

 

I. INTRODUCTION 

 

The global health landscape continues to be shaped 

by recurrent outbreaks of infectious diseases, from 

viral infections such as COVID-19 and Ebola to 

bacterial diseases like tuberculosis [1-6].  However, 

in many low- and middle-income countries, including 

Nigeria, the ability to detect and manage such 

diseases promptly remains limited due to inadequate 

healthcare infrastructure and workforce shortages 

[10-11]. This diagnostic gap underscores the 

importance of innovative tools such as Point-of-Care 

(POC) X-ray technology, which offers rapid, 

accessible, and cost-effective imaging solutions, 

especially during health emergencies [12-13]. 

In Nigeria and across sub-Saharan Africa, infectious 

diseases like tuberculosis and pneumonia remain 

leading causes of morbidity and mortality, often 

overwhelming under-resourced health systems [13-

15]. Traditional X-ray equipment, which requires 

centralized facilities and specialized personnel, is 

inaccessible to many rural and peri-urban 

communities [16]. POC X-ray systems, compact, 

portable, and user-friendly, present a transformative 

alternative, enabling frontline healthcare providers to 

make timely, evidence-based clinical decisions [17-

18].   
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The Nigerian health system faces enduring 

challenges, including poor infrastructure, workforce 

shortages, and limited access to diagnostic services in 

rural areas [19].  POC X-ray systems could address 

this bottleneck by facilitating early detection of 

respiratory infections and other conditions, thereby 

improving treatment outcomes and reducing the risk 

of disease spread [20-21. The 2014–2016 Ebola 

outbreak, for example, caused an estimated $2.8 

billion in economic losses, while COVID-19’s global 

disruptions reaffirmed the need for rapid, 

decentralized diagnostics [22-23]. 

Beyond clinical and economic value, POC X-ray 

technology supports broader health policy goals [24]. 

Regionally, the technology’s integration could help 

achieve the AU’s Agenda 2063 for a healthier Africa, 

while globally, it supports the United Nations 

Sustainable Development Goal (SDG) 3 on ensuring 

healthy lives and promoting well-being for all [25]. 

Despite its promise, several challenges hinder 

widespread adoption of POC X-rays, including high 

procurement costs, limited local technical expertise, 

and maintenance demands [26-27].   Public-private 

partnerships and innovative financing mechanisms 

could play a crucial role in scaling up the technology. 

Moreover, integrating artificial intelligence (AI) into 

POC X-ray systems could enhance diagnostic 

accuracy in areas lacking radiologists [28]. 

 This study aimed to evaluate the clinical utility, 

operational feasibility, and perceived economic value 

of POC X-ray deployment during infectious disease 

outbreaks in Nigeria. 

 

II. METHODOLOGY 

 

Research Design 

A descriptive cross-sectional mixed-methods design 

was used to assess clinical, operational, and 

economic perceptions of POC X-ray use. The 

descriptive component enabled a snapshot assessment 

of the utilization, clinical effectiveness, and 

economic viability of point-of-care (POC) X-ray 

technology in outbreak response across various 

healthcare settings in Nigeria. The cross-sectional 

nature allowed data collection at a single point in 

time, facilitating comparisons across different cadres 

and work environments. The mixed-methods   

approach integrated quantitative survey data with 

qualitative open-ended responses, providing both 

measurable outcomes and rich contextual insights. 

This design was selected for its relevance to the study 

objectives, efficiency in terms of time and resources, 

and suitability for capturing complex phenomena 

such as technology adoption in healthcare. 

  

Study Area 

 
Figure 1: Map of study areas 
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The study was conducted in selected healthcare 

facilities located in the Middle Belt and North West 

regions of Nigeria, areas characterized by diverse 

geographic, climatic, and socio-economic conditions 

(Figure 1). These regions were chosen due to their 

strategic importance in Nigeria’s infectious disease 

surveillance and outbreak response efforts, as well as 

their representation of varied healthcare infrastructure 

levels. 

The Middle Belt region encompasses states such as 

Nasarawa, Plateau, and Benue, featuring a mix of 

urban and rural settings with tropical savannah 

vegetation, moderate rainfall, and a population 

engaged predominantly in agriculture and trade. The 

Northwest region includes states like Kaduna and 

Kano, characterized by semi-arid climate zones with 

distinct wet and dry seasons, and a population with 

diverse ethnic and religious backgrounds. Both 

regions face challenges related to healthcare access, 

infrastructure limitations, and disease burden, making 

them critical areas for evaluating point-of-care 

diagnostic technologies. 

Key study sites included the Nigeria Centre for 

Disease Control (NCDC), which coordinates national 

outbreak responses; National Hospital Abuja, a 

tertiary referral center; the Institute of Human 

Virology Nigeria (IHVN), specializing in infectious 

diseases; and the Nigerian Institute of Medical 

Research and Tropical Diseases (NICRAT), focusing 

on research and training. These institutions provide a 

comprehensive view of POC X-ray utilization from 

policy, clinical, research, and operational 

perspectives. 

The socio-demographic diversity of the study area, 

coupled with varying levels of healthcare resources, 

provides a rich context for assessing the clinical, 

economic, and systemic impacts of POC X-ray 

technology. Consideration of terrain, population 

density, and health infrastructure was essential to 

ensure contextual relevance and facilitate 

interpretation of findings within these settings. 

 

Population, Sample, and Sampling Techniques 

The population of this study comprised healthcare 

providers (physicians, nurses, radiographers, public 

health professionals), patients who had undergone 

POC X-ray procedures, and hospital administrators 

involved in outbreak response in the Middle Belt and 

North West regions of Nigeria. This population was 

chosen because members share the characteristic of 

direct or indirect experience with POC X-ray 

technology in disease outbreak management. 

This study employed a purposive sampling technique, 

a non-probability method, to select participants based 

on their relevant experience and knowledge of POC 

X-ray systems.   

The final sample size was 327 respondents, 

determined by saturation and sufficient to allow 

meaningful statistical analysis. Additionally, 

purposive selection of global case studies was made 

to provide comparative insights across different 

healthcare contexts. 

 

Methods of Data Collection 

Data collection involved multiple instruments and 

approaches to capture comprehensive information. 

 

Quantitative Data Collection 

A structured self-administered questionnaire was 

developed, comprising sections on demographics, 

professional background, experience with POC X-

ray, and perceptions of clinical utility, economic 

viability, and systemic integration. Items included 

Likert-scale questions (1–5) to quantify attitudes and 

experiences. The instrument was pre-tested in a pilot 

study at National Hospital Abuja to assess clarity, 

reliability, and validity. 
 

Qualitative Data Collection 

Open-ended questions embedded within the 

questionnaire allowed respondents to elaborate on 

benefits, challenges, and recommendations related to 

POC X-ray use. Additionally, semi-structured 

interviews were conducted with selected healthcare 

providers and administrators to gain deeper insights 

into operational and systemic factors influencing 

technology adoption. 
 

Secondary Data 

Relevant secondary data, including published reports, 

healthcare facility records, and global case studies, 

were reviewed to contextualize findings and support 

comparative analyses. 
 

Technique for Data Analysis and Model 

Specification 

Quantitative Data Analysis 

Data were analyzed using SPSS version 27. 

Descriptive statistics (frequencies, percentages, 
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means, standard deviations) summarized respondent 

characteristics and key variables. Bivariate analyses 

included chi-square tests for categorical associations, 

independent t-tests and ANOVA/Kruskal-Wallis tests 

for mean comparisons, and Pearson correlation for 

continuous variables. 

Multivariate analyses involved: logistic regression 

models predicting binary outcomes such as 

“essential” training rating or belief in cost-

effectiveness, with predictors including age, cadre, 

years of experience, outbreak response experience, 

and POC X-ray familiarity, multiple linear 

regression modeling continuous outcomes like 

overall system efficiency rating, with similar 

predictors. Model assumptions (normality, 

homoscedasticity, multicollinearity) were checked 

and satisfied. Statistical significance was set at p < 

0.05, with 95% confidence intervals reported. 

 

Qualitative Data Analysis 

Qualitative responses were analyzed using thematic 

content analysis. Data were coded inductively to 

identify recurring themes related to clinical benefits, 

economic factors, training needs, and systemic 

integration challenges. Triangulation with 

quantitative findings enhanced interpretive depth and 

validity. 

 

Justification of Methods 

The mixed-methods design was justified by the 

complexity of the research questions, which required 

both quantitative measurement and qualitative 

understanding. Purposive sampling ensured inclusion 

of knowledgeable participants, critical for reliable 

insights into POC X-ray use. The structured 

questionnaire and thematic analysis of qualitative 

data provided complementary data sources, allowing 

triangulation and robust conclusions. Statistical 

techniques were selected based on data types and 

research hypotheses, enabling rigorous testing of 

associations and predictors. The inclusion of 

secondary data and global case studies strengthened 

the study’s external validity and policy relevance. 
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III. RESULTS 

 

Socio-Demographic Characteristics of Respondents   

Table 1 presents a comprehensive profile of the 327 

respondents, combining demographic characteristics 

with professional cadre and work setting. The 

majority of respondents were male (64.2%) and 

predominantly aged between 20 and 40 years 

(66.4%),  Most respondents were married (55%) and 

identified as Christians (64.2%). Professionally, 

nurses constituted the largest group (24.5%), 

followed by physicians (13.8%) and radiographers 

(18.3%), reflecting a multidisciplinary sample. The 

respondents worked mainly in urban hospitals 

(33.6%) and rural or remote health facilities (24.5%), 

with a significant portion also involved in outbreak 

response field settings (15.3%).  . 
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Table 1: Respondent Demographics, Professional Cadre, and Work Setting (n=327) 

Variable Category Frequency % 

Sex Male 210 64.2 

 Female 117 35.8 

Age (years) <20 8 2.4 

 20–30 102 31.2 

 31–40 115 35.2 

 41–50 62 19.0 

 51–60 30 9.2 

 >60 10 3.0 

Marital Status Single 130 39.8 

 Married 180 55.0 

 Divorced 17 5.2 

Religion Christianity 210 64.2 

 Islam 100 30.6 

 Traditional Religion 12 3.7 

 Others 5 1.5 

Health Worker Cadre Physician (Senior) 45 13.8 

 Nurse (Mid-level) 80 24.5 

 Radiographer/X-ray Technologist 60 18.3 

 Public Health 

Professional/Epidemiologist 

40 12.2 

 Laboratory 

Specialist/Microbiologist 

20 6.1 

 Healthcare 

Administrator/Manager 

15 4.6 

 Health Policy Makers 10 3.1 

 Researcher 25 7.6 

 NGO/Aid Organization Staff 32 9.8 

Work Setting Urban Hospital 110 33.6 

 Rural/Remote Health Facility 80 24.5 

 Outbreak Response Field Setting 50 15.3 

 Primary Health Care 

Centre/Clinic 

40 12.2 

 Public Health Agency/Ministry of 

Health 

25 7.6 

 Academic/Research Institution 15 4.6 

 NGO/International Health 

Organization 

7 2.1 

 

Experience and Familiarity with POC X-ray 

Table 2 reveals the outbreak experience and 

familiarity of the respondents with POC X-ray 

systems. Most respondents (85.6%) have direct 

experience with disease outbreak response. Among 

those with outbreak experience, respiratory diseases 

such as COVID-19 and tuberculosis dominates ( 

85.7%). Additionally, 32.1% have been involved in 

hemorrhagic fever outbreaks, while 16.1% have 

managed vaccine-preventable disease outbreaks. 

Over two-thirds of respondents (36.7%) reported 

beeig familiar and (30.6%) very familiar with the 

technology. When it comes to specific experience, 
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45.9% have directly used or managed POC X-ray systems. 

Table 2: Experience and Familiarity with POC X-ray (n=327) 

Variable Category Frequency % 

Direct Experience with Outbreaks Yes 280 85.6 

 No 47 14.4 

Types of Outbreaks Involved In Respiratory (COVID-19, TB) 240 85.7 (of 280) 

 Haemorrhagic Fevers 90 32.1 (of 280) 

 Vaccine-Preventable 45 16.1 (of 280) 

Level of Familiarity with POC X-

ray 

Familiar (Manage regularly) 120 36.7 

 Very Familiar 100 30.6 

 Slightly Familiar 80 24.5 

 Not Familiar 27 8.2 

Specific Experience with POC X-

ray 

Used/Managed 150 45.9 

 Seen/Demonstrated 100 30.6 

 Aware but no direct experience 50 15.3 

 No Experience 27 8.2 

 

 
Figure 1:Figure showing the mean ratings of perceived clinical utility of point-of-care (POC) X-ray across various 

clinical purposes. 

 

Figure 1 illustrates the mean ratings of perceived 

clinical utility of point-of-care (POC) X-ray across 

various clinical purposes, using a scale of 1 to 5. The 

highest-rated application is for rapid screening and 

triage of suspected cases, with a mean rating of 4.6 

closely followed by its utility in differential diagnosis 

(4.3) and assessment ofdisease severity or 

progression (4.2). Guiding treatment decisions (4.1) 

and identifying complications (4.0) also received 

moderately high.   

Table 3 synthesizes critical insights into the 

challenges, economic considerations, and training 
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perspectives related to the use of POC X-ray 

technology among respondents. The foremost 

challenge identified is the lack of skilled operators 

(75%), followed by the high cost of acquisition and 

operation (70%) and the availability of maintenance 

and technical support (60%), highlighting financial 

and logistical barriers to sustainable use. 

Economically, respondents prioritize the potential of 

POC X-ray to reduce overall outbreak management 

costs (78%), initial purchase cost (70%) and cost per 

examination (65%) also rank highly. Training was 

widely regarded as essential, with 61.2% rating it as 

such and an additional 27.5% considering it very 

important. Respondents emphasize that training 

should focus primarily on safe operation and 

radiation safety (90%), followed by patient 

positioning (80%), image interpretation (70%), and 

infection prevention (65%).   

 

Table 3: Challenges, Economic Factors, and Training Perspectives on POC X-ray Use (n=327) 

Variable Category / Factor Frequency %) 

Top Challenges Associated with POC 

X-ray Use 

Lack of Skilled Operators 245 75 

 Cost of Acquisition & Operation 229 70 

 Maintenance & Technical Support 196 60 

Most Important Economic Factors 

(Top 3) 

Potential to Reduce Overall Outbreak 

Management Costs 

255 78 

 Initial Purchase Cost of Equipment 229 70 

 Cost per Examination 213 65 

Training Importance Essential 200 61.2 

 Very Important 90 27.5 

 Moderately Important 30 9.2 

 Slightly Important 5 1.5 

 Not Important 2 0.6 

Minimum Training Focus Areas Safe Operation & Radiation Safety 295 90 

 Basic Patient Positioning 262 80 

 Basic Image Interpretation 229 70 

 Infection Prevention & Control Procedures 213 65 

 

Clinical Effectiveness of POC X-ray 

Respondents rated the clinical utility of POC X-ray 

technology across six key functions on a 5-point 

Likert scale (1 = Not Valuable, 5 = Extremely 

Valuable). The mean ratings were as follows: rapid 

screening/triage (4.6), differential diagnosis (4.3), 

disease severity assessment (4.2), treatment guidance 

(4.1), monitoring patient response (3.8), and 

identifying complications (4.0). Table below 4 

summarizes the distribution of responses. 

 

Table 4: Perceived Clinical Utility Ratings of POC X-ray (n=327) 

Clinical Utility Function Mean Rating % Rated 4 or 5 (Valuable/Extremely Valuable) 

Rapid Screening/Triage 4.6 88% 

Differential Diagnosis 4.3 80% 

Disease Severity Assessment 4.2 78% 

Treatment Guidance 4.1 75% 

Monitoring Patient Response 3.8 65% 

Identifying Complications 4.0 70% 

 

 Cross-tabulations and chi-square tests were 

conducted to check associations between respondent 

characteristics and perceived clinical utility. Table 5 

shows that physicians were significantly more likely 
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to rate POC X-ray as highly valuable for rapid 

screening (90%) compared to nurses (85%) and 

radiographers (80%) (χ²=7.8, p=0.02). Similarly, 

respondents working in outbreak response field 

settings rated clinical utility higher (92%) than those 

in urban hospitals (85%) or rural facilities (80%) 

(χ²=9.5, p=0.01). 

Independent samples t-tests comparing mean clinical 

utility scores revealed that respondents with direct 

experience using or managing POC X-ray systems 

(mean=4.5) rated its clinical effectiveness 

significantly higher than those without direct 

experience (mean=3.9) (t=5.2, p<0.001). 

Table 5: Association Between Cadre, Work Setting, and High Clinical Utility Rating for Rapid Screening 

Group % Rating 4 or 5 χ² Value p-value 

Cadre  7.8 0.02* 

Physicians 90%   

Nurses 85%   

Radiographers 80%   

Work Setting  9.5 0.01* 

Outbreak Field 92%   

Urban Hospital 85%   

Rural Health Facility 80%   

*Significant at p < 0.05 

 

Multivariate Analysis 

A logistic regression model was constructed to 

predict the likelihood of respondents rating POC X-

ray as “extremely valuable” (score ≥4) for rapid 

screening, controlling for age, sex, cadre, years of 

experience, work setting, and level of familiarity with 

POC X-ray technology.   The adjusted odds ratios, 

95% confidence intervals, and p-values for predictors 

of high clinical utility ratings are presented in Table 6 

below.   

Table 6: Logistic Regression Predicting High Clinical Utility Rating for Rapid Screening 

Predictor Adjusted Odds Ratio (aOR) 95% Confidence 

Interval 

p-value 

Age (per year increase) 1.02 1.00 – 1.04 0.05 

Sex (Male vs Female) 1.10 0.70 – 1.72 0.67 

Cadre (Physician vs Others) 1.85 1.10 – 3.12 0.02* 

Years of Experience 1.03 1.01 – 1.06 0.01* 

Work Setting (Outbreak Field vs 

Urban) 

2.10 1.20 – 3.68 0.008* 

POC X-ray Familiarity (High vs Low) 3.50 2.10 – 5.83 <0.001* 

*Significant at p < 0.05 

 

IV. DISCUSSION 

 

This study provides one of the most comprehensive 

empirical insights to date into the operational, 

clinical, and contextual dynamics shaping the 

adoption and perceived utility of point-of-care (POC) 

X-ray systems for outbreak response in Nigeria. The 

findings demonstrates that POC X-ray technology is 

widely perceived by healthcare professionals as 

clinically valuable, particularly for rapid screening, 

differential diagnosis, and disease severity 

assessment during public health emergencies. The 

high proportion of respondents with outbreak 

response experience (85.6%) underscores the 

credibility and contextual relevance of these 

perceptions, aligning with previous global evidence 

emphasizing imaging’s pivotal role in epidemic 

preparedness and response [29-31]. 

 Respondents with direct operational experience 

using or managing POC X-ray systems rated their 

clinical effectiveness significantly higher than those 

without such experience suggesting that hands-on 

exposure enhances appreciation of their diagnostic 

value [35-37]. This finding echoes results from field 
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evaluations of portable radiography during the 

COVID-19 pandemic, where familiarity and skill 

competency strongly influenced technology uptake 

and perceived effectiveness [39-41]. The association 

between  cadre (particularly physicians), work setting 

(outbreak field vs. hospital-based), and familiarity 

with the technology are independent predictors of 

positive perception, reinforcing the notion that 

contextual experience and professional responsibility 

modulate adoption dynamics [42]. 

The association between high familiarity and 

elevated perceived clinical utility highlights the role 

of capacity building in optimizing the benefits of 

diagnostic innovations [43-44]. Respondents 

overwhelmingly identified lack of skilled operators 

(75%) and inadequate training infrastructure as major 

constraints, consistent with reports from other low- 

and middle-income countries where limited technical 

capacity hampers sustainable use of imaging 

technologies [45-46]. The prioritization of training on 

safe operation, patient positioning, and radiation 

safety reflects both an awareness of operational risk 

and a readiness to adopt structured, competency-

based approaches for scaling implementation [47-48]. 

 Economic considerations were also prominent, with 

respondents emphasizing the potential of POC X-ray 

to reduce overall outbreak management costs (78%), 

despite concerns about acquisition and maintenance 

costs. This duality mirrors a recurring tension in 

global health technology diffusion, balancing short-

term procurement costs with long-term efficiency and 

resilience gains [49]. The rapid bedside diagnostics 

can offset broader costs by minimizing delays in 

isolation, triage, and treatment, crucial in resource-

constrained outbreak settings  [50]. 

Qualitative insights reinforce the advantages related 

to timeliness and diagnostic accuracy. Respondents 

consistently underscored that immediate imaging 

capability at the point of care accelerates decision-

making and reduces dependence on centralized 

radiology services, an advantage that proved critical 

in high-burden outbreaks like COVID-19 and 

tuberculosis. [51-53]. Nonetheless, concerns about 

image quality and maintenance logistics reveal the 

persistent infrastructural vulnerabilities of LMIC 

health systems. Power supply interruptions, lack of 

local technical expertise, and absence of maintenance 

contracts can erode the functional value of even the 

most advanced diagnostic technologies [54-55].These 

findings align with the “diagnostic preparedness” 

paradigm, emphasizing that technology adoption 

must be coupled with human resource development, 

regulatory oversight, and operational sustainability 

[57]. 

Overall, the results strongly support rejection of the 

null hypothesis, affirming that POC X-ray technology 

significantly improves diagnostic accuracy and 

timeliness in outbreak contexts. However, realizing 

its full potential requires an integrated 

implementation strategy that prioritizes workforce 

training, maintenance frameworks, and cost-

effectiveness assessments [58-60].   

  

V. RECOMMENDATIONS AND POLICY 

IMPLICATIONS 

 

Short-term Operational Recommendations 

The findings of this study have substantial 

implications for national health policy, outbreak 

preparedness, and diagnostic system strengthening in 

Nigeria and other low- and middle-income countries 

(LMICs). Point-of-care (POC) X-ray technology, as 

evidenced by the high clinical utility ratings and 

strong associations with diagnostic timeliness, should 

be prioritized as a core component of national 

outbreak response infrastructure. Its demonstrated 

potential to enhance rapid triage, early detection, and 

disease severity assessment aligns with the World 

Health Organization’s (WHO) global health security 

agenda and the International Health Regulations 

(IHR 2005) requirements for real-time diagnostic 

capability at subnational levels. 

First, there is an urgent need for the 

institutionalization of structured training programs 

focused on safe operation, radiation protection, and 

basic image interpretation. Given that 75% of 

respondents identified lack of skilled operators as a 

major constraint, training must be embedded within 

national workforce development strategies. Ministries 

of Health, academic institutions, and professional 

councils should collaborate to develop competency-

based curricula for nurses, physicians, and public 

health workers involved in outbreak response. 

 

Midium-term System Reforms 

Second, the procurement and financing mechanisms 

for POC X-ray devices must be strategically 

restructured. Although initial acquisition costs were 
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cited as a barrier, 78% of respondents recognized the 

technology’s potential to reduce overall outbreak 

management costs. Therefore, inclusion of portable 

imaging systems in essential medical equipment lists 

and leveraging pooled procurement mechanisms—

through public–private partnerships or international 

health security funding streams—could enhance 

affordability and sustainability. 

Third, to ensure functional continuity, maintenance 

and technical support frameworks should be 

embedded in procurement contracts. This approach 

mitigates equipment downtime and ensures long-term 

operational resilience, particularly in rural and 

outbreak-prone regions. The establishment of 

regional diagnostic maintenance hubs and local 

biomedical engineering partnerships could further 

strengthen system reliability. 

 

Long-term Policy Strategies 

Fourth, integration of POC X-ray data into national 

digital health surveillance systems would facilitate 

real-time case tracking, improve outbreak 

intelligence, and enhance coordination across health 

tiers. Such integration supports the broader digital 

transformation goals of Nigeria’s health sector, 

enabling evidence-based decision-making and timely 

epidemiological reporting. 

Finally, policy reforms should align POC diagnostic 

technology adoption with national health security 

strategies, ensuring that imaging capability is 

recognized not merely as a clinical asset but as a 

public health necessity. Strengthening regulatory 

oversight, incentivizing private-sector participation, 

and ensuring equitable access in underserved areas 

will be essential to achieving sustainable, high-

impact deployment. 

Collectively, these recommendations underscore that 

POC X-ray technology is not only a diagnostic 

innovation but also a strategic investment in epidemic 

preparedness and health system resilience.   

 

Strengths and Limitations of the Study 

A key strength of this study lies in its pioneering 

assessment of the economic, operational, and clinical 

dimensions of point-of-care (POC) X-ray deployment 

in Nigeria. The large, diverse, and multidisciplinary 

respondent pool of 327 healthcare professionals 

enhances the representativeness and external validity 

of the findings.  The integration of both quantitative 

and qualitative data enriches interpretation, allowing 

statistical associations to be contextualized within 

frontline experiences and perceptions. 

Nonetheless, several limitations warrant 

consideration. The study employed a non-probability 

sampling approach, which may introduce selection 

bias.   

Reliance on self-reported data introduces the 

possibility of response and recall bias. Furthermore, 

the study did not include objective performance 

metrics such as diagnostic accuracy rates  or formal 

cost-effectivesness modeling. Finally, while the 

sample spans multiple facilities, it may not capture 

the full heterogeneity of Nigeria’s healthcare system. 

Despite these constraints, the study provides timely, 

policy-relevant evidence to inform national and 

regional strategies for diagnostic strengthening and 

outbreak response optimization. 

   

VI. CONCLUSION 

 

This study provides robust empirical evidence that 

point-of-care (POC) X-ray technology substantially 

enhances diagnostic accuracy, timeliness, and 

decision-making during infectious disease outbreaks 

in Nigeria. The high clinical utility ratings, 

particularly for rapid screening, differential 

diagnosis, and severity assessment, demonstrate the 

pivotal role of POC imaging in strengthening 

frontline diagnostic capacity. Importantly, 

respondents with direct outbreak experience and 

higher familiarity with the technology were 

significantly more likely to recognize its clinical 

value, underscoring the importance of experience-

driven learning and targeted capacity building. 

Conclusively, the findings emphasize that the vale of 

POC X-ray technology in outbreak settings is closely 

linked to capacity of the workforce, system readiness 

and operational support. 
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