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ABSTRACT 

The study examined the adoption of digital health technologies to enhance operational efficiency 

at the National Health Insurance Authority (NHIA) in Southeast Nigeria. The broad objective of 

this study was to determine how the integration of digital health technologies can enhance 

operational efficiency at the National Health Insurance Authority (NHIA). The study adopted a 

cross-sectional survey design. Quantitative data were collected through a structured questionnaire 

from 408 respondents across selected NHIA provider health facilities, comprising healthcare 

professionals (clinical and non-clinical staff). Descriptive statistics were analysed using simple 

percentages and charts, while the Partial Least Squares - Structural Equation Modeling (PLS-SEM) 

was deployed to test the hypothesized relationships between the study variables with the aid of 

SmartPLS 4.1 software, ensuring reliability (Cronbach’s α > 0.7), convergent, and discriminant 

validity. The findings revealed that digital health technology adoption proxies of electronic health 

records and electronic claims management systems positively and significantly influence 

operational efficiency dimensions of patient data accuracy, and process optimisation. The study 

recommends continuous investment in digital health infrastructure, workforce training, and 

supportive policy frameworks to institutionalize technology-driven efficiency within NHIA 

operations. In conclusion, adopting digital health technology presents a sustainable pathway 

toward achieving transparency, accountability, and optimal performance in Nigeria’s health 

insurance system.  

Keywords: Digital Health Technology; Operational Efficiency; Electronic Health Records; 

Electronic Claims Management; Process Optimisation 

 

1. Introduction 

The evolution of technology as a driver of operational efficiency has progressed through 

successive industrial revolutions that fundamentally reshaped organizational processes. The first 

and second industrial revolutions mechanized production and introduced electricity, significantly 
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improving physical labour productivity. The third industrial revolution marked the emergence of 

digital computing, which enabled automation and computerized data management systems that 

enhanced workflow coordination and information processing. Currently, the fourth industrial 

revolution, characterized by advanced technologies such as artificial intelligence (AI), cloud 

computing, blockchain, big data analytics, and the Internet of Things (IoT), has transformed how 

organizations design, manage, and optimize operational processes across sectors (Schwab, 2016). 

In Nigeria, the adoption of technological innovations began gradually with the introduction of 

computers and telecommunication systems in the 1980s and early 1990s. The expansion of internet 

connectivity in the mid-1990s marked a turning point, enabling broader digital transformation 

across industries (Ayotunde, 2012). Over the past two decades, the rapid pace of technological 

advancement has reshaped the operational efficiency landscape globally and within Nigeria. The 

healthcare sector, in particular, has benefited significantly from digital transformation initiatives 

that have addressed administrative inefficiencies and improved service coordination (Davenport 

& Ronanki, 2018). Innovations such as electronic health records (EHRs), automated billing 

platforms, telemedicine, mobile health applications, and real-time analytics systems have 

enhanced both clinical and administrative outcomes by reducing errors, improving accountability, 

and enabling timely decision-making (WHO, 2019). 

Digital health technologies (DHTs) represent an integrated set of systems, tools, and applications 

that leverage information and communication technologies to support healthcare delivery, 

management, and monitoring across the continuum of care (Toth, 2024). The adoption of digital 

health technologies involves embedding these systems into organizational workflows to transform 

processes, improve stakeholder interactions, and enhance service efficiency (Zaoui & Souissi, 

2020; Satuluri, 2021). Organizations that successfully adopt digital technologies are better 

positioned to achieve operational flexibility, enhance collaboration, and respond to changing 

service demands (Hanelt et al., 2020). Within the healthcare sector, technology adoption has been 

associated with improved productivity, cost efficiency, and streamlined administrative processes, 

particularly in areas such as claims processing, enrolment management, and customer engagement 

(Musaigwa & Mutula, 2022; Mwangi et al., 2024). Globally, the healthcare insurance industry has 

experienced a wave of digital transformation driven by the pursuit of universal health coverage 

(UHC) and improved access to healthcare services (Hogan et al., 2018). Digital platforms have 

replaced manual systems in many countries, enabling seamless data exchange, efficient claims 

processing, and improved customer experience. Technologies such as artificial intelligence, 

machine learning, and predictive analytics are increasingly being deployed to enhance operational 

workflows and reduce processing delays (Kruger & Ni Bhroin, 2020; Mwangi et al., 2024). These 

innovations have enabled insurance providers to improve transparency, minimize administrative 

errors, and deliver faster and more responsive services to clients (Adzakpah & Dwomoh, 2023; 

Popov et al., 2022). 

Despite global progress, Nigeria’s health system continues to face persistent structural challenges, 

including inadequate funding, fragmented service delivery, weak regulatory oversight, and limited 
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access to affordable healthcare services, particularly among rural populations and informal sector 

workers. In response to these challenges, the National Health Insurance Authority (NHIA) was 

established to improve healthcare accessibility through risk pooling and health financing 

mechanisms. However, nearly two decades after its establishment, the scheme continues to 

experience low population coverage rates, limited transparency, and operational inefficiencies that 

constrain its effectiveness (Uzochukwu et al., 2015). Historically, the Nigerian health insurance 

sector relied heavily on manual and paper-based processes, which limited efficiency and slowed 

service delivery (Adeniyi et al., 2019). Recent policy efforts by the Federal Government of Nigeria 

have emphasized digital health integration as a strategy to improve healthcare financing, service 

delivery, and institutional performance (Onwujekwe et al., 2019; Okuzu et al., 2022). However, 

gaps remain in the effective utilization of digital technologies to improve enrolment processes, 

claims management, and overall service delivery within the NHIA framework (Nandi & 

Schneider, 2020). These challenges are particularly evident in the Southeast region of Nigeria, 

where disparities in healthcare infrastructure and digital readiness persist despite relatively higher 

levels of urbanization (Onoka et al., 2013). Many NHIA operations in this region remain largely 

paper-based, resulting in duplication of records, processing delays, data inconsistencies, and 

increased vulnerability to fraud. Limited ICT infrastructure, weak interoperability among systems, 

poor data management practices, and inadequate enforcement of digital health policies further 

constrain the effective adoption of digital technologies (Okuzu et al., 2022). 

Operational efficiency remains a critical determinant of performance in health insurance 

institutions, as it directly influences service quality, customer satisfaction, and institutional 

sustainability. Operational performance in health insurance organizations is commonly evaluated 

based on efficiency, responsiveness, reliability, and customer satisfaction, particularly in relation 

to the use of technology-enabled systems (Tangen, 2015; Kieny et al., 2018). Efficient claims 

processing, accurate data management, and timely communication with beneficiaries are essential 

components of effective health insurance operations (Albrecher et al., 2019). Although existing 

literature highlights the importance of digital health technologies in improving healthcare delivery, 

there remains limited empirical evidence on their role in enhancing administrative efficiency 

within health insurance schemes, particularly in low-resource settings such as Nigeria. Many 

studies have focused on clinical applications or national-level policy frameworks, with minimal 

attention to regional disparities in technology adoption and operational capacity. In Southeast 

Nigeria, few empirical investigations have systematically examined how NHIA healthcare 

providers utilize digital health technologies, the extent to which these tools improve operational 

efficiency, and the barriers that hinder their effective implementation. This study seeks to fill the 

identified gaps by conducting an in-depth investigation into how adoption of digital health 

technologies is being leveraged to enhance operational efficiency in NHIA healthcare centres 

within Southeast Nigeria.  

2. Conceptual Review 

Concept of Digital Health Technology 
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The digitalisation of healthcare systems has given rise to the development and rapid expansion of 

digital health technology (DHT), which continues to play a transformative role in improving 

healthcare delivery and operational management. Digital health technology has emerged as a 

critical tool for enhancing healthcare accessibility, communication, and service coordination 

among healthcare professionals and patients (Moshood et al., 2022; WHO, 2021). As healthcare 

institutions shift from traditional paper-based processes to digital systems, DHT provides 

innovative solutions to longstanding challenges related to data management, service delivery, and 

operational inefficiencies. Digital health technology broadly refers to the collection of 

technological tools, systems, and platforms designed to store, manage, transmit, and analyse 

health-related information (Alolayyan et al., 2020; Kaplan, 2020). The integration of DHT into 

healthcare operations represents a transition toward a digital ecosystem capable of streamlining 

workflows, improving communication among stakeholders, and supporting data-driven decision-

making (Okolo et al., 2024). This transition is particularly significant in complex healthcare 

environments where timely access to accurate information is essential for efficient service delivery 

and effective management. 

Digital health technology encompasses a wide range of tools and applications, including electronic 

health records, mobile health applications, telemedicine platforms, wearable health devices, and 

health information management systems. These technologies support remote patient monitoring, 

electronic prescribing, teleconsultation, and digital data exchange, thereby enhancing healthcare 

delivery and improving population health outcomes (Mathews et al., 2019). Through these 

applications, digital health solutions promote preventive healthcare, strengthen patient 

engagement, and enhance service accessibility, ultimately transforming traditional healthcare 

delivery models into more responsive and patient-centred systems (Olusanya & Peter, 2024). 

Beyond clinical benefits, digital health technology also contributes significantly to organizational 

performance by improving managerial, financial, and operational outcomes. Studies have 

demonstrated that the adoption of digital technologies enhances efficiency across management 

processes, organizational development, and service delivery functions (Oyekale, 2017; Yap et al., 

2017). The availability of robust technological infrastructure supports service quality, enhances 

customer satisfaction, and promotes organizational reliability. However, the effective utilisation 

of digital health technology requires adequate investment in infrastructure, skilled personnel, and 

supportive policies to ensure sustainability and long-term benefits (Kinley, 2012; Moshood et al., 

2022). Furthermore, digital health technology facilitates improved transaction accuracy, reduces 

operational delays, and enhances information flow across healthcare systems. These improvements 

contribute to reduced processing costs, improved administrative efficiency, and elimination of 

inefficiencies associated with manual record-keeping and fragmented communication systems 

(Moshood et al., 2022). Consequently, digital health technology has become a fundamental 

component in modern healthcare systems, enabling institutions to deliver more efficient, reliable, 

and responsive services. 

Components of Digital Health Technology 
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Digital health technology comprises multiple interconnected components that collectively support 

healthcare delivery and management. Although the scope of digital health continues to evolve, 

several core components are widely recognized as central to its functionality. 

Electronic Medical Records (EMRs) 

Electronic Medical Records (EMRs) serve as centralised digital repositories that store 

comprehensive patient medical information, including diagnoses, treatment plans, laboratory 

results, medication records, and immunisation history (Olusanya & Peter, 2024). EMRs enable 

healthcare providers to access patient information quickly, facilitating informed decision-making 

and improving care coordination (Honavar, 2020). The digitalisation of patient records through 

EMRs enhances workflow efficiency and promotes accurate documentation, thereby improving 

service quality. 

Electronic Health Records (EHRs) 

Electronic Health Records (EHRs) extend the capabilities of EMRs by enabling the secure sharing 

of patient information across multiple healthcare providers and facilities. EHR systems support 

coordinated healthcare delivery by allowing authorized users to update and retrieve patient 

information in real time (Salleh et al., 2021). Additionally, EHR systems include automated alerts 

and reminders that support preventive care and timely interventions, contributing to improved 

healthcare outcomes. 

Mobile Health Applications (mHealth) 

Mobile health applications utilise smartphones and mobile devices to support healthcare delivery 

and patient engagement. These applications enable individuals to monitor medication adherence, 

track symptoms, schedule appointments, and communicate directly with healthcare providers 

(Kapoor, 2022). mHealth solutions empower patients to actively participate in their healthcare 

management, leading to improved treatment adherence and better health outcomes (Adebara et al., 

2017). 

Wearable Health Devices 

Wearable health devices include fitness trackers, smartwatches, and medical-grade monitoring 

equipment that continuously track physiological indicators such as heart rate, physical activity, 

and sleep patterns. These devices provide real-time health data that supports early detection of 

health risks and improves chronic disease management (Yasar, 2023). The integration of wearable 

devices into healthcare systems enhances patient monitoring and supports data-driven healthcare 

decisions. 

Importance of Digital Health Technology in the Healthcare Industry 

Enhanced Access to Healthcare 

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition                                                                ISSN: 1673-064X 

 
 

http://xisdxjxsu.asia                                             VOLUME 22 ISSUE 03 MARCH 2026                                          299-320 
 

Digital technologies play a crucial role in improving healthcare accessibility, particularly in remote 

and underserved areas. Telemedicine and mobile health applications allow patients to consult 

healthcare providers remotely, reducing geographical barriers and enabling timely access to 

medical advice (Olusanya & Peter, 2024; Channi, 2022). These technologies reduce travel costs 

and minimize delays associated with traditional appointment systems, thereby improving 

healthcare utilization (Jahankhani & Kendzierskyj, 2019). In addition, wearable devices and 

remote monitoring technologies enable continuous tracking of patients with chronic conditions. 

Healthcare providers can monitor patient data in real time and provide timely interventions when 

necessary (Stoumpos et al., 2023). This proactive approach enhances disease management and 

improves patient outcomes. 

Improved Patient Care 

Digitalisation has significantly enhanced patient care by enabling healthcare providers to access 

and analyse patient data efficiently. The availability of electronic health records and digital 

analytics tools supports accurate diagnosis and individualized treatment planning (Binci et al., 

2022). Real-time data access allows healthcare professionals to identify emerging health risks, 

monitor treatment effectiveness, and improve clinical decision-making. Furthermore, digital health 

technologies promote collaboration among healthcare professionals by facilitating seamless 

communication across departments and institutions (Meske et al., 2019). This collaborative 

environment improves continuity of care and strengthens patient safety, ultimately enhancing 

overall healthcare quality (Belliger & Krieger, 2018). 

Increased Operational Efficiency 

Digital health technologies significantly improve operational efficiency within healthcare 

organisations by automating administrative tasks and optimizing workflow processes. Functions 

such as appointment scheduling, billing, and record management can be digitised to reduce manual 

errors and administrative burdens (Olusanya & Peter, 2024). Automation of routine tasks enhances 

processing speed and ensures greater accuracy in service delivery (Dionisio et al., 2023). 

Moreover, digital workflows support effective communication among healthcare teams, enabling 

faster decision-making and coordinated service delivery (Tortorella et al., 2023). These 

improvements result in better resource utilization, reduced operational costs, and enhanced service 

efficiency. Consequently, digitalisation has become an essential strategy for healthcare institutions 

seeking to maintain competitiveness and deliver high-quality services in an increasingly 

technology-driven environment (Jahankhani & Kendzierskyj, 2019). 

The Concept of Operational Efficiency 

Operational efficiency refers to an organization’s ability to optimally utilize its resources, 

processes, and technologies to minimize operational costs while maximizing output and service 

quality (Osazefua, 2019). It reflects the extent to which an organization converts inputs into desired 

outputs with minimal waste, thereby enhancing productivity and organizational performance 
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(Kaydos, 2020). Within the healthcare insurance sector, operational efficiency is particularly 

significant because efficient processes contribute to cost savings, improved customer satisfaction, 

and enhanced financial sustainability (Taheri et al., 2020; Yi et al., 2021; Tran et al., 2020). In 

insurance organizations, operational efficiency is commonly assessed using measurable indicators 

such as expense ratios, claims processing time, underwriting efficiency, and investment 

management effectiveness (Bilbao-Tero et al., 2022; Olarinre et al., 2020). These indicators 

provide insights into how well an organization manages its financial and administrative processes. 

Efficient utilization of technology and streamlined workflows are critical drivers of improved 

performance across these indicators (Moretto & Caniato, 2021). As insurance operations involve 

large volumes of transactions and data management activities, improving operational efficiency 

remains a strategic priority for sustaining competitiveness and delivering quality services. 

Technological advancement has introduced significant improvements in operational efficiency 

within the insurance industry. Traditionally, insurance operations depended heavily on manual 

processes such as policy issuance, premium calculation, and claims processing, which were often 

time-consuming and prone to human error. However, the integration of information technology 

(IT) systems has enabled the automation of these processes, thereby reducing manual intervention 

and enhancing accuracy (Taheri et al., 2020; Albasheir, 2023). Automated workflows allow 

insurance organizations to process transactions more efficiently, improve service turnaround 

times, and reduce operational bottlenecks. For example, policy issuance processes that previously 

required extensive paperwork and manual documentation are now conducted through digital 

platforms, enabling customers to submit applications electronically and receive prompt responses 

based on predefined criteria (Majumdar, 2021). Similarly, claims processing has been significantly 

enhanced through digital systems that allow customers to submit claims online along with 

supporting documents. These systems automatically evaluate claim validity and calculate 

settlements, improving both speed and accuracy in claims management (Albasheir, 2023). The 

ability to respond quickly to customer inquiries, policy modifications, and service requests 

enhances organizational responsiveness and strengthens customer confidence in service delivery 

(Moretto & Caniato, 2021). 

Beyond routine administrative functions, digital technology adoption has also transformed data 

management practices within insurance organizations. Digital storage systems enable insurers to 

securely maintain large volumes of data, reducing reliance on physical storage and minimizing the 

risk of data loss or misplacement (Bilbao-Tero et al., 2022). Furthermore, the integration of data 

analytics tools enables insurers to analyse customer behaviour, assess risk profiles, and identify 

market trends. These capabilities support data-driven decision-making, improve underwriting 

processes, and facilitate the development of tailored insurance products suited to diverse customer 

needs (Olarinre et al., 2020). Operational efficiency driven by digital health technology also 

contributes to cost reduction and improved resource utilization. Automation reduces labour-

intensive activities and operational redundancies, allowing organizations to allocate resources 

more strategically and minimize overhead expenses (Leksono, 2020). This cost efficiency enables 
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insurers to offer competitive service packages while maintaining financial stability. Additionally, 

digital communication tools and cloud-based platforms enhance collaboration among departments 

by enabling real-time information sharing, which is particularly beneficial for handling complex 

cases that require multidisciplinary coordination. The continuous integration of digital health 

technologies into insurance operations therefore represents a strategic pathway toward achieving 

sustained operational efficiency and improved service performance (Albasheir, 2023).  

2.3 Hypotheses Development 

Electronic Health Records (EHRs) and Patient Data Accuracy 

Electronic Health Records (EHRs) are digital systems designed to capture, store, and share patient 

information across healthcare settings. Unlike traditional paper-based records, EHRs provide real-

time access to patient data, including medical history, medications, laboratory results, and 

treatment records, thereby supporting clinical decision-making and administrative efficiency 

(WHO, 2021). Globally, the adoption of EHR systems has improved healthcare workflows, 

reduced medical errors, and enhanced patient safety (Adler-Milstein & Jha, 2017). In regions such 

as sub-Saharan Africa, including Nigeria, EHR systems are gradually being adopted to improve 

patient record management and support digital health initiatives within national health insurance 

frameworks (Obi et al., 2022). Patient data accuracy refers to the extent to which patient 

information correctly reflects an individual’s clinical and demographic details. Hoerbst & 

Ammenwerth (2010) assert that accurate records are essential for effective diagnosis, treatment, 

and claims processing, while inaccurate data can lead to errors, duplication of services, and 

operational inefficiencies (Häyrinen, Saranto, & Nykänen, 2008). EHR systems enhance data 

accuracy through standardized documentation, automated validation features, and secure data 

storage (WHO, 2021). However, Okeke et al. (2021) highlights challenges such as limited 

infrastructure, inadequate training, and partial digitization as significant barriers to effective 

implementation, particularly in developing regions (Akanbi et al., 2012; ). Given the role of EHR 

systems in improving documentation reliability and reducing administrative errors, their adoption 

is expected to positively influence patient data accuracy in healthcare institutions. Thus, we 

hypothesize that: 

H1: Electronic Health Records (EHRs) significantly affect Patient Data Accuracy 

Electronic Claims Management Systems and Process Optimisation 

Electronic Claims Management Systems (eCMS) have become an essential component of modern 

healthcare administration, particularly in the management of financial transactions between 

healthcare providers and insurance agencies. ECMS refers to digital platforms that enable 

healthcare institutions to prepare, submit, track, and reconcile insurance claims electronically, 

thereby replacing traditional paper-based methods (HIMSS, 2022). Scholars have noted that the 

traditional claims management process is often slow, labour-intensive, and susceptible to 

documentation errors and fraud, especially in resource-constrained settings characterized by poor 
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infrastructure and limited technological capacity (Okeke, Ezenwafor, & Azih, 2021). In contrast, 

the adoption of electronic claims systems has been associated with faster reimbursement cycles, 

improved billing accuracy, and enhanced transparency in healthcare financial transactions (Schoen 

et al., 2013). Process optimisation in healthcare refers to the systematic redesign of administrative 

and service workflows to improve efficiency, reduce delays, and enhance service delivery 

outcomes. Digital technologies such as eCMS support process optimisation by automating 

repetitive tasks, integrating clinical and billing information, and enabling real-time communication 

across healthcare units (Kumar & Bauer, 2021). Empirical studies indicate that healthcare 

institutions utilizing digital workflow systems demonstrate improved turnaround times, reduced 

operational bottlenecks, and increased workflow standardization. However, in many developing 

healthcare systems, including Nigeria, persistent challenges such as manual documentation, 

fragmented information systems, and poor workflow design continue to hinder efficient claims 

processing and service delivery (Okpani & Abimbola, 2015). The integration of eCMS is therefore 

expected to enhance workflow efficiency by minimizing delays, improving coordination, and 

reducing administrative errors within healthcare institutions (WHO, 2021; Blaya, Fraser, & Holt, 

2010). Given the importance of efficient workflow management in healthcare operations, the 

adoption of Electronic Claims Management Systems is expected to significantly enhance process 

optimisation within NHIA healthcare facilities. 

H2: Electronic Claims Management Systems significantly affect Process Optimisation 

3. Methodology 

Research Design 

Research design refers to the systematic plan that guides the collection, measurement, and analysis 

of data in order to address research questions and achieve specified study objectives. It outlines 

the procedures, methods, and techniques employed in gathering and analysing data, as well as the 

justification for selecting those approaches. This study adopted a descriptive survey research 

design, employing a quantitative approach to obtain relevant data from respondents within the 

National Health Insurance Authority (NHIA) healthcare facilities. The descriptive survey design 

was considered appropriate because it enables the systematic collection of data from a defined 

population and facilitates the examination of relationships among study variables without 

manipulating the research environment. 

The population for this study comprised 8,439 staff members working in selected public hospitals 

accredited under the National Health Insurance Authority (NHIA) in the southeast. The population 

included both clinical staff (doctors, nurses, and laboratory scientists) and non-clinical staff 

(hospital administrators and desk officers) involved in NHIA-related operations. These groups 

were selected due to their direct involvement in healthcare delivery and administrative processes 

related to digital health technology. The sample size for the study was determined using Cochran’s 

formula for large populations, which is widely applied to ensure adequate representation in 

quantitative studies. The application of this formula produced a final sample size of 408 
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respondents, considered sufficient for reliable analysis. The study employed a stratified purposive 

and snowball sampling technique to select participants. 

Operational Measures of Variables 

The independent variable for this study is digital health technology adoption. It was decomposed 

into two dimensions: electronic claims management systems and electronic health records (EHRs). 

These dimensions were adopted from literature emphasizing them as components of digital 

(health) technologies (WHO, 2021; Kumar & Bauer, 2021). Each dimension was measured using 

(5) five statement items, yielding a total of 10 items. Example items include: ‘Patient records are 

accurately maintained in the electronic system’; and ‘Claims are processed faster using the 

electronic platform’. 

Operational efficiency was operationalized using two dimensions: patient data accuracy and 

process optimisation. These variables were adapted from Häyrinen, Saranto, & Nykänen (2008). 

Each latent variable has five indicators, making it a total of 10 statement items. Example items 

included: ‘Patient data entries are mostly error-free’; and ‘We complete tasks in fewer steps due 

to automation’. All the statement items across the variables were anchored on a five-point Likert 

scale ranging from 1 (strongly disagree) to 5 (strongly agree).   

Data Analysis Technique 

Two main statistical techniques were employed to analyse the data. First, respondents’ 

demographic characteristics were summarized using descriptive statistics, including percentages, 

means, standard deviations, and visual charts. Second, the study hypotheses were tested using 

Partial Least Squares—Structural Equation Modeling (PLS-SEM) via SmartPLS version 4.1. PLS-

SEM was used to evaluate the relationships between the latent variables, specifically digital health 

technology adoption and operational efficiency (independent and dependent variable respectively). 

This technique was chosen because it allows simultaneous assessment of regression paths, route 

analysis, and factor loadings, making it particularly suitable for exploratory and predictive research 

in complex models. 

4. Results and Discussion 

Survey Response Rate 

A total of 408 questionnaires were administered to the respondents of the selected NHIA provider 

hospitals. Of these, 379 were correctly completed and returned, representing a response rate of 

93%. 
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Descriptive Statistics 

Table 1. Summary Analyses of Demographic Profiles of Respondents 

Variable Frequency Percent 

Gender 

Male 135 64.3 

Female 243 35.7 

Total 378 100 

Age 

18-35 184 48.7 

36-60 181 47.9 

60+ 13 3.4 

Total 378 100 

Educational Qualification  

Diploma/RN 25 6.6 

B.Sc./MBBS/B.NSC. 229 60.6 

M.Sc./MBA  96 25.4 

Ph.D. 28 7.4 

Total 378 100 

Years in Service 

0-5 Years 47 12.4  

6-10 Years 88 23.3 

11-15 Years 110 29.1 

16-20 Years  81 21.4 

20+ Years 52 13.8 

Total 378 100 

          Source: Field Survey, 2026 

Table 1 above shows the summary of the analyses on the demographic details of the respondents. 

The gender distribution showed that among the 378 respondents, 64.3% were male (135), while 

35.7% were female (243), indicating a higher representation of males in the selected NHIA 

provider hospitals. In terms of age, the majority of respondents were between 18–35 years (48.7%) 

and 36–60 years (47.9%), suggesting a workforce that is largely in the early to mid-career stages. 

Only a small proportion (3.4%) were above 60 years, reflecting limited representation of senior or 

near-retirement staff. Regarding educational qualification, most respondents held a 

B.Sc./MBBS/B.NSC degree (60.6%), followed by M.Sc./MBA holders (25.4%). A smaller 

percentage had Ph.D. qualifications (7.4%), while Diploma/RN holders comprised 6.6% of the 

sample. This indicates a highly educated workforce, predominantly with first-degree 

qualifications. Experience-wise, respondents were fairly evenly distributed across service 

durations, with the largest group having 11–15 years of experience (29.1%), followed by 16–20 
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years (21.4%) and 6–10 years (23.3%). The least represented were those with 0–5 years (12.4%) 

and 20+ years (13.8%), showing a mix of early-career and experienced staff within the workforce. 

Measurement Model 

In line with the guidelines of Ringle et al. (2015), the PLS-SEM analysis was carried out in two 

phases: first, the measurement model, followed by the structural model. The measurement model 

was examined to ensure the constructs’ reliability and validity, using key metrics including factor 

loadings, indicator reliability, and Average Variance Extracted (AVE). 

Table 2 shows the factor loadings for all measurement items, with electronic health records and 

electronic claims management systems exhibiting loadings above the acceptable threshold of 0.70. 

Similarly, the indicators for patient data accuracy and process optimisation demonstrated 

standardized loadings exceeding the recommended level (Hair et al., 2020). Consequently, all 

items were retained for further analysis.    

Table 2: Measurement Model Evaluation 

Latent 

Variables 

Indicators Loadings 

(>0.70) 

Indicator 

Reliability 

(>0.50) 

AVE 

(>0.50) 

Composite 

Reliability 

(Pc) 

(>0.70) 

Cronbach's 

Alpha 

(CA) 

(0.70-0.90) 

EHR EHR1 0.932 0.867 0.806 0.947 0.938 

 

 

EHR2 0.947 0.897    

EHR3 0.947 0.897    

EHR4 0.865 0.748    

EHR5 0.785 0.616    

ECM ECM1 0.938 0.880 0.806 0.942 0.940 

 

 

ECM2 0.868 0.753    

ECM3 0.868 0.753    

ECM4 0.890 0.792    

ECM5 0.923 0.852    

PDA PDA1 0.945 0.893 0.858 0.960 0.958 

 

 

PDA2 0.894 0.799    

PDA3 0.952 0.906    

PDA4 0.907 0.822    

PDA5 0.932 0.869    

PO PO1 0.961 0.924 0.850 0.963 0.956 

 
PO2 0.959 0.920    

PO3 0.871 0.759    
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 PO4 0.898 0.806    

PO5 0.917 0.841    

Note: EHRs = Electronic Health Records, ECMs = Electronic Claims Management System, 

PDA = Patient Data Accuracy, PO = Process Optimisation. 

Source: SmartPLS 4.1 Output on Survey Data, 2026 

Table 2 presents the results of the measurement model on the reliability and convergent validity 

of the study instrument. The assessment of Cronbach’s alpha and composite reliability showed 

satisfactory outcomes, with all values exceeding the recommended threshold of 0.7. Similarly, the 

squared factor loadings of individual items (indicator reliability) met the minimum benchmark of 

0.50. Furthermore, convergent validity was confirmed through the Average Variance Extracted 

(AVE), as each construct recorded an AVE value greater than 0.5, thereby validating the 

constructs’ convergent validity. 

Table 3: Fornell-Larcker Criterion Discriminant Validity 

 AVE EHR ECM PDA PO 

EHR 0.806 0.898    

ECM 0.806 0.027 0.898   

PDA 0.858 0.491 0.015 0.926  

PO 0.850 0.021 0.032 0.042 0.922 
Note: EHRs = Electronic Health Records, ECMs = Electronic Claims 

Management System, PDA = Patient Data Accuracy, PO = Process 

Optimisation. 

                      Source: SmartPLS 4.1 Output on Survey Data, 2026 

Table 3 shows the assessment of constructs’ discriminant validity using Fornell and Larcker’s 

(1981) criterion. By comparing the correlations of the latent constructs with the square roots of 

AVE, the discriminant validity of the latent variables was determined. The square roots of the 

AVEs were greater than correlations across latent components, indicating that the research 

instrument in this study had appropriate discriminant validity. 

Structural Model (Test of Hypotheses) 

The structural model was assessed using path coefficients (β) and coefficients of determination 

(R²) to evaluate the study hypotheses. This approach measured the strength, direction, and 

significance of the relationships, with significance tested via bootstrapping. The R² values 

indicated the model’s explanatory capability, reflecting how effectively the exogenous constructs 

predicted the endogenous variables. Additionally, effect sizes (f²) were calculated following 

Cohen’s (1988) guidelines to assess the practical significance of each relationship, where values 

of 0.02–0.15 denote a small effect, 0.15–0.35 a medium effect, and above 0.35 a large effect. Path 

coefficients were interpreted similarly, with 0.10–0.29 considered weak, 0.30–0.49 moderate, and 

≥0.50 strong relationships. 
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Table 4: Results of Hypotheses Testing 

Hypotheses Path Coefficient Standard Error T-value P-value Decision 

EHR -> PDA 0.558 0.036 15.53 0.000 Supported 

ECM -> PO 0.563 0.038 14.75 0.000 Supported 

Note: EHRs = Electronic Health Records, ECMs = Electronic Claims Management System, PDA = Patient 

Data Accuracy, PO = Process Optimisation. 

Source: SmartPLS 4.1 Output on Survey Data, 2026 

 

Figure 1: Path Coefficient of Latent Variables (main effects) EHRs, PDA, ECMs and PO 

Table 4 and Figure 1 shows significant paths between Electronic Health Records (EHRs) and 

Patient Data Accuracy (PDA) (β = 0.558; t = 15.53; p < 0.05) and Electronic Claims Management 

Systems (ECMs) and Process Optimisation (PO) (β = 0.563; t = 14.75; p < 0.05). Hence, both 

hypotheses were supported 

Table 5: Predictive Accuracy, Predictive Relevance, and Effect sizes (f2) 

Paths 
Correlation 

coefficient (r) 

Predictive 

Accuracy r2 

Adjusted r2 Effect Size f² Predictive 

Relevance Q2 

EHR -> PDA 0.585 0.342 0.340 0.352  Large 0.312 
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ECM -> PO 0.630 0.397 0.395 0.366  Large 0.351 

Source: SmartPLS 4.1 Output on Survey Data, 2026 

Table 5 presents the correlation, predictive accuracy, effect size, and predictive relevance of the 

hypothesized relationships. The results indicate a strong correlation between Electronic Health 

Records (EHRs) and Patient Data Accuracy (PDA) (r = 0.585), with a predictive accuracy of R² = 

0.342 and an adjusted R² = 0.340. The effect size (f² = 0.352) is large, while the predictive 

relevance (Q² = 0.312) confirms the model’s ability to accurately predict improvements in patient 

data accuracy. Likewise, Electronic Claims Management Systems (ECMs) show a strong 

correlation with Process Optimisation (PO) (r = 0.630) and high predictive accuracy (R² = 0.397; 

adjusted R² = 0.395), with a large effect size (f² = 0.366) and good predictive relevance (Q² = 

0.351). 

4.5 Discussion of Findings 

The study investigated the impact of digital health technology adoption on the operational 

efficiency of NHIA healthcare providers in Southeast Nigeria. Specifically, it examined how 

Electronic Health Records (EHRs) and Electronic Claims Management Systems (ECMs) influence 

key performance outcomes, including patient data accuracy and process optimisation. 

Hypothesis one stated that electronic health records (EHRs) affect patient data accuracy. The 

results support this hypothesis, revealing a strongly significant and positive effect of electronic 

health records on patient data accuracy. This implies that hospitals with effective EHR systems are 

more likely to maintain accurate, reliable, and consistent patient information. Such findings align 

with the position that digital record systems minimize human error, enhance clinical 

documentation, and improve the overall quality of healthcare delivery. In line with this, Kruse et 

al. (2018) systematically reviewed EHR impacts and concluded that digital records foster greater 

accuracy by minimizing redundant data entry and ensuring synchronization of patient information 

across hospital departments. Further corroborating this, Nguyen et al. (2014) reported that EHR 

use improved the reliability of patient records and reduced discrepancies between recorded 

information and actual clinical conditions. These results are also consistent with Al-Khasawneh et 

al. (2022), who observed that hospitals that fully integrated EHR systems experienced fewer 

medical errors and enhanced coordination of care, which ultimately improved patient outcomes. 

Collectively, these empirical findings validate the current study’s results by demonstrating that 

EHR adoption has a substantial role in enhancing patient data accuracy and reliability. 

Hypothesis two stated that electronic claims management systems affect process optimisation. The 

result shows a strongly significant and positive effect of electronic claims management systems 

on process optimisation. This finding implies that when hospitals deploy ECMS to handle health 

insurance claims, they experience fewer administrative errors, faster reimbursement cycles, 

reduced paperwork, and streamlined workflows. This finding is consistent with the work of Bailey 

et al. (2025), in a study using the French national claims database, found that electronic claims 
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processing reduced costs and improved the timeliness of reimbursements, highlighting the direct 

impact of ECMS on optimizing healthcare workflows. Further, Doskenov and Okuyelu (2025) 

explored real-time optimization of healthcare systems through automation and found that digitized 

claims processes cut clerical work hours by nearly 50%. Their study emphasized that process 

optimization was not only about speed but also about freeing up human resources for patient-

focused tasks, thereby enhancing hospital-wide efficiency. Additionally, Oyegoke, Ikono, and 

Soriyan (2017) studied Nigeria’s National Health Insurance Scheme (NHIS) and reported that the 

adoption of integrated claims and health management systems significantly improved accuracy, 

responsiveness, and timeliness in healthcare administration. With over 85% satisfaction levels 

across utility and responsiveness, their findings highlight how electronic claims systems reduce 

duplication and enhance optimization across service delivery chains. 

5. Conclusion, Recommendations and Contributions 

Conclusion 

This research employed a survey-based design to examine the empirical link between technology 

adoption and operational efficiency in the National Health Insurance Authority (NHIA) with a 

focus on Southeast Nigeria. The study considered the roles of electronic health records (EHRs) 

and electronic claims management systems in driving efficiency outcomes. The results proved that 

EHRs and electronic claims systems significantly and positively influenced patient data accuracy 

and process optimization. The study concluded that deployment of EHRs and adoption of 

electronic claims systems are critical for achieving higher levels of efficiency in NHIA operations. 

The study also emphasizes the need for NHIA and affiliated healthcare institutions to enhance 

digital capacity among staff and deepen system integration with the NHIS database to maximize 

efficiency gains.  

Recommendations 

The following recommendations are given: 

i. Hospitals should promote the full adoption and integration of Electronic Health Records 

(EHRs) across all units. This can be achieved by phasing out manual record-keeping, 

ensuring that electronic systems are interoperable across departments, and aligning hospital 

databases with NHIS standards to improve patient data accuracy. 

ii. The NHIA and hospitals should expand the use of electronic claims management systems 

by integrating user-friendly claims platforms that reduce paperwork, shorten 

reimbursement cycles, and improve transparency in financial processes. Regular upgrades 

and user support should also be prioritized to sustain efficiency. 

Contributions to Knowledge 

The study charted a new path in research by empirically examining the influence of digital health 

technology adoption on operational efficiency within the National Health Insurance Authority 
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(NHIA) in Southeast Nigeria, a context that has remained largely underexplored in extant 

literature. While prior research has often centered on advanced health systems in developed 

countries, this study extends the discourse by situating the analysis in a developing economy, 

thereby bridging a critical contextual gap. In addition, the study advances the understanding of 

how dimensions of digital health technology adoption namely, electronic health records and 

electronic claims management, collectively enhance operational efficiency outcomes such as 

patient data accuracy and process optimization. This provides a nuanced contribution to the 

literature on digital health transformation in the insurance sector in emerging economies. 
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