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Abstract 

Purpose: This study systematically examines the impact of electronic health (eHealth) technologies on healthcare provider 

workload and job satisfaction in Ghana, addressing three specific objectives: assessing eHealth usage-job satisfaction 

relationships, evaluating workload and workforce requirement impacts, and analyzing technology adoption patterns and 

utilization outcomes. 

Methods: A systematic literature review following PRISMA 2020 guidelines was conducted, searching nine major databases 

from January 2000 to September 2025, yielding 2,847 initial records. Primary data extraction utilized quantitative studies 

including cross-sectional surveys employing Partial Least Square-Structural Equation Modeling, Workload Indicators of 

Staffing Needs (WISN) methodology assessment, and descriptive cross-sectional analysis of Health Management Information 

Systems utilization across multiple healthcare facilities in Ghana. 

Main Findings: Strong positive correlation between eHealth usage and healthcare provider job satisfaction (r = 0.68, p < 0.001) 

with significant professional and organizational variations. Critical workforce shortages identified with WISN ratio of 1.43, 

indicating 43% understaffing, particularly affecting IT specialists (40% deficit). Substantial productivity improvements of 38% 

achieved across administrative functions, while 74% overall technology adoption rate revealed persistent 35-percentage point 

urban-rural disparities. 

Conclusion and Recommendations: eHealth implementation demonstrates significant potential for enhancing healthcare 

provider experiences and operational efficiency in Ghana. Immediate priorities include strengthening technical infrastructure, 

implementing targeted workforce recruitment focusing on IT specialists, developing role-specific training programs, and 

establishing equity-focused rural support initiatives to address digital divide challenges and ensure sustainable digital health 

scaling. 

Keywords: eHealth technologies, healthcare provider satisfaction, digital health adoption, Ghana healthcare system, health 

workforce planning 

Introduction 

The rapid advancement of electronic health (eHealth) 

technologies has fundamentally transformed healthcare 

delivery systems worldwide, promising enhanced efficiency, 

improved patient outcomes, and optimized healthcare 

provider experiences (2,4). However, the implementation of 

these digital health interventions has yielded mixed results 

regarding their impact on healthcare provider workload and 

job satisfaction, particularly in resource-constrained settings 

(3,7). While extensive research has documented eHealth 

impacts in high-income countries, there remains a significant 

knowledge gap concerning these effects in sub-Saharan 

African healthcare systems (11,12). 

In Ghana, like many low- and middle-income countries, the 

healthcare system faces substantial challenges including 

inadequate staffing, high patient volumes, and limited 

resources, which are further complicated by the introduction 

of digital health technologies (16,31). Despite significant 

investments in eHealth infrastructure and the development of 

national digital health strategies (12,24), there is limited 

empirical evidence quantifying how these technologies 

specifically affect healthcare provider experiences in the 

Ghanaian context. Existing studies have primarily focused on 

adoption barriers and implementation challenges (19,21,22), 

while systematic quantitative assessment of the relationship 

between eHealth usage and provider outcomes remains 

fragmented (15,18). 

The workforce implications of eHealth implementation are 

particularly critical in Ghana, where healthcare human 

resource shortages persist across all cadres (16,31). 

Understanding how digital health technologies influence 

provider workload patterns, job satisfaction levels, and 

workforce requirements is essential for evidence-based 

policy formulation and sustainable eHealth scaling (28,30). 

This quantitative synthesis addresses this knowledge gap by 

systematically analyzing peer-reviewed evidence to assess 

the impact of eHealth technologies on healthcare provider 

workload and job satisfaction in Ghana. 
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Specific Objectives: 

To assess the relationship between eHealth usage and 

healthcare provider job satisfaction in Ghana 

To evaluate eHealth impact on healthcare provider 

workload and workforce requirements 

To analyze healthcare provider technology adoption 

patterns and utilization outcomes 

Practical and Scientific Significance 

This study holds substantial practical significance for 

Ghana’s healthcare system and broader digital health 

implementation strategies across sub-Saharan Africa. The 

findings will provide evidence-based insights for 

policymakers and healthcare administrators to optimize 

eHealth deployment while safeguarding provider wellbeing 

and maintaining healthcare quality (11,31). By quantifying 

the relationship between digital health technologies and 

provider experiences, this research will inform workforce 

planning strategies, training program development, and 

resource allocation decisions essential for sustainable 

eHealth scaling (16,32). The workforce assessment 

components will particularly benefit human resource 

managers and health system planners in developing targeted 

interventions to address identified gaps and optimize staff 

utilization patterns (33). 

Scientifically, this study contributes to the limited body of 

quantitative evidence on eHealth impacts in low-resource 

settings, addressing a critical gap in the digital health 

literature (30). The systematic synthesis approach, utilizing 

validated measurement tools and established methodologies 

like the Workload Indicators of Staffing Needs (WISN), 

provides methodological rigor often lacking in eHealth 

evaluation studies from developing countries (32). This 

research advances understanding of technology-mediated 

healthcare delivery in resource-constrained environments, 

offering insights into the complex relationships between 

digital health interventions, provider experiences, and health 

system performance. The findings will contribute to the 

global evidence base for eHealth implementation, 

particularly relevant for similar contexts across Africa and 

other developing regions (9,13). 

Theoretical and Conceptual Frameworks 

Theoretical Framework 

The theoretical foundation for examining the impact of 

eHealth on healthcare provider workload and job satisfaction 

in Ghana is anchored in multiple complementary theoretical 

perspectives that collectively explain technology adoption, 

organizational change, and human behavior in healthcare 

contexts. The integration of these theories provides a 

comprehensive lens through which to understand the 

complex relationships between digital health technologies, 

healthcare worker experiences, and organizational outcomes 

in resource-constrained settings, as demonstrated across 

various empirical studies in the literature. 

Technology Acceptance Model (TAM) Foundation 

The Technology Acceptance Model serves as a primary 

theoretical foundation for understanding healthcare provider 

responses to eHealth implementation, with extensive 

validation in healthcare contexts demonstrating its relevance 

for predicting adoption patterns and utilization outcomes. 

Davis’s seminal model posits that perceived usefulness and 

perceived ease of use are fundamental determinants of 

technology acceptance and subsequent usage behavior, 

principles that have been consistently supported in healthcare 

technology implementations across diverse settings. 

Al-Mujaini et al. (2011)(6) provided empirical validation of 

TAM principles in healthcare environments through their 

examination of satisfaction and perceived quality of 

electronic medical record systems in tertiary hospitals, 

demonstrating that perceived usefulness significantly 

influences healthcare provider satisfaction with digital health 

technologies. Their findings reinforced TAM’s core 

proposition that technology characteristics must align with 

user perceptions of utility and usability to achieve successful 

adoption outcomes. 

Bae and Encinosa (2016)(7) extended TAM application to 

national-level healthcare technology assessment through 

their examination of electronic health records impact on 

primary care physician workload, demonstrating that external 

organizational and environmental variables significantly 

mediate the relationship between system characteristics and 

user acceptance. Their work illustrated how TAM principles 

operate within complex healthcare delivery systems where 

individual adoption decisions are influenced by broader 

organizational and system-level factors. 

DiAngi et al. (2019)(5) further supported TAM’s relevance 

in healthcare contexts through their analysis of electronic 

health record training programs and provider workload 

management, showing that perceived control over 

technology use significantly influences user acceptance and 

satisfaction outcomes. Their findings demonstrated that 

TAM’s emphasis on perceived ease of use extends beyond 

simple interface design to encompass broader issues of user 

autonomy and system integration within clinical workflows. 

Self-Determination Theory Integration 

Self-Determination Theory provides crucial insights into the 

motivational mechanisms through which eHealth systems 

influence healthcare provider job satisfaction, offering a 

psychological framework for understanding how technology 

tools can either support or undermine fundamental human 

needs in professional contexts. Deci and Ryan’s theory 

emphasizes that optimal human functioning depends on 

satisfaction of three basic psychological needs: competence, 

autonomy, and relatedness, which are particularly relevant in 

healthcare environments where professional identity and 

patient care quality are central concerns. 

Rostami et al. (2021)(1) demonstrated the direct relevance of 

Self-Determination Theory principles in healthcare settings 

through their comprehensive examination of mental 

workload and job satisfaction among healthcare workers, 

showing that job control serves as a critical moderator in the 

relationship between workload demands and satisfaction 

outcomes. Their findings provided empirical support for the 

theory’s proposition that technology tools enhance job 

satisfaction when they support professional autonomy and 

competence rather than constraining these fundamental 

psychological needs. 

Kitsios and Kamariotou (2021)(36) reinforced Self-

Determination Theory’s applicability to healthcare contexts 

through their empirical investigation of job satisfaction 

among public health workers, demonstrating that intrinsic 
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motivational factors significantly outweigh extrinsic 

incentives in determining healthcare worker satisfaction and 

engagement. Their research supported the theory’s emphasis 

on the importance of meaningful work, professional 

competence, and autonomous decision-making as primary 

drivers of job satisfaction in healthcare environments. 

Karaferis et al. (2022)(4) contributed additional empirical 

support for Self-Determination Theory applications in 

healthcare through their factor analysis of job satisfaction 

dimensions, identifying key components that align with the 

theory’s emphasis on competence, autonomy, and relatedness 

as fundamental psychological needs. Their work provided 

insights into how healthcare organizations can structure work 

environments to support these basic needs and enhance 

overall job satisfaction outcomes. 

Task-Technology Fit Theory Application 

Task-Technology Fit theory explains variations in 

technology adoption and performance outcomes across 

different healthcare roles and organizational contexts, 

providing a framework for understanding why certain 

professional groups may experience greater benefits from 

eHealth implementation than others. Goodhue and 

Thompson’s model suggests that technology impact on 

individual performance depends on the degree of alignment 

between technology capabilities, task requirements, and 

individual abilities, a proposition that has been consistently 

validated in healthcare technology implementations. 

DiAngi et al. (2019)(5) provided comprehensive empirical 

support for Task-Technology Fit theory through their 

demonstration that electronic health record impact varies 

significantly across healthcare disciplines based on workflow 

integration and task alignment. Their research showed that 

successful technology implementation requires careful 

attention to role-specific requirements and task 

characteristics rather than uniform approaches across all 

professional categories within healthcare organizations. 

The theory’s emphasis on the importance of fit between 

technology capabilities and user task characteristics has been 

further validated through studies demonstrating differential 

technology adoption patterns across healthcare professions. 

Task-Technology Fit theory provides insights into the design 

and implementation requirements for successful eHealth 

initiatives, suggesting that technology effectiveness depends 

on alignment between system functionality and specific 

professional workflow requirements. 

Studies examining healthcare technology implementation 

across different professional contexts have consistently 

demonstrated that task-technology alignment significantly 

influences both adoption success and performance outcomes, 

supporting the theory’s core propositions about the 

relationship between technology characteristics, task 

requirements, and individual performance in organizational 

settings. 

Diffusion of Innovation Theory Framework 

Diffusion of Innovation theory provides a temporal and social 

perspective on eHealth adoption patterns within healthcare 

systems, offering insights into how technology innovations 

spread through organizations and professional communities 

over time. Rogers’ framework identifies five key attributes 

that influence innovation adoption: relative advantage, 

compatibility, complexity, trialability, and observability, 

which help explain variation in adoption rates across different 

healthcare contexts and professional groups. 

Akwaowo et al. (2022)(9) applied Diffusion of Innovation 

principles comprehensively in their multi-state study of 

electronic medical records adoption in Nigerian healthcare 

systems, demonstrating the theory’s relevance for 

understanding technology implementation in developing 

country contexts. Their findings reinforced the importance of 

organizational leadership, opinion leaders, and social 

influence mechanisms in facilitating innovation diffusion 

across healthcare institutions. 

The theory’s emphasis on adopter categories and social 

influence mechanisms has been validated in healthcare 

technology implementations across various settings, with 

temporal patterns of adoption typically following an S-curve 

progression characterized by distinct phases of slow initial 

uptake, rapid acceleration, and eventual plateau. 

Understanding these patterns helps healthcare organizations 

develop realistic implementation timelines and resource 

allocation strategies that account for natural diffusion 

processes. 

Gelchu et al. (2025)(13) provided additional support for 

Diffusion of Innovation theory through their cross-sectional 

study of health professionals’ readiness for electronic 

medical record systems implementation in Ethiopia, 

demonstrating how individual and organizational factors 

influence adoption readiness and implementation success. 

Their work illustrated the theory’s predictions about the 

relationship between innovation characteristics, adopter 

attributes, and diffusion outcomes in healthcare contexts. 

Technology-Organization-Environment (TOE) 

Framework 

The Technology-Organization-Environment framework 

provides a comprehensive lens for understanding the 

contextual factors influencing eHealth implementation 

outcomes in healthcare systems, offering a systematic 

approach to analyzing the multiple domains that determine 

technology adoption success. Tornatzky and Fleischer’s 

framework identifies three domains of influence: 

technological context, organizational context, and 

environmental context, each contributing to overall 

implementation outcomes. 

Jeilani and Hussein (2025)(3) demonstrated the 

comprehensive application of TOE framework in healthcare 

technology adoption through their examination of digital 

health technologies’ impact on healthcare workers’ 

performance and workload, utilizing both Diffusion of 

Innovation and TOE models to provide insights into the 

multiple factors that influence technology adoption success. 

Their research illustrated how technological, organizational, 

and environmental factors interact to determine 

implementation outcomes. 

Attafuah et al. (2022)(20) provided specific validation of 

TOE framework principles through their mixed-methods 

study of electronic health records system implementation in 

Ghana from health leaders’ perspectives, demonstrating how 

organizational factors such as management support, resource 

availability, and change management capacity significantly 

influence technology adoption success. Their findings 

reinforced the framework’s emphasis on organizational 
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context as a critical determinant of technology 

implementation outcomes. 

The environmental dimension of TOE framework 

encompasses regulatory frameworks, competitive pressures, 

infrastructure availability, and broader health system 

characteristics that shape implementation contexts and 

determine scaling potential. Studies across African healthcare 

systems have consistently demonstrated that environmental 

factors significantly influence technology adoption patterns 

and sustainability outcomes. 

Social Cognitive Theory Contribution 

Social Cognitive Theory contributes to understanding how 

observational learning and self-efficacy development 

influence eHealth adoption success, providing insights into 

the psychological and social processes that support sustained 

technology utilization. Bandura’s theory emphasizes the 

reciprocal interactions between personal factors, behavioral 

patterns, and environmental influences in determining 

individual behavior change, principles that are particularly 

relevant in healthcare technology adoption contexts. 

The theory’s emphasis on self-efficacy as a critical 

determinant of behavior change provides theoretical 

foundation for understanding the importance of training and 

capacity building in successful eHealth implementation. 

Healthcare providers must develop confidence in their ability 

to effectively utilize digital health technologies before 

sustained adoption can occur, supporting comprehensive 

training approaches that build both technical skills and user 

confidence. 

Hicks et al. (2021)(14) demonstrated Social Cognitive 

Theory principles in healthcare technology implementation 

through their mixed-methods evaluation of eHealth tools for 

training primary health workers in Nigeria, showing how 

observational learning, modeling, and self-efficacy 

development support sustained technology utilization and 

performance improvement. Their findings supported the 

theory’s predictions about the importance of social learning 

processes in technology adoption. 

Social Cognitive Theory also emphasizes the importance of 

observational learning and peer influence in behavior change 

processes, principles that have been validated in healthcare 

organizations where successful technology adoption often 

spreads through professional networks and organizational 

learning mechanisms. This theoretical perspective supports 

implementation strategies that identify and develop local 

champions and opinion leaders. 

Workload and Workforce Planning Theoretical 

Foundations 

The Workload Indicators of Staffing Needs (WISN) 

methodology provides a systematic theoretical framework for 

understanding the relationship between technology 

implementation and workforce requirements, enabling 

quantitative assessment of workforce adequacy and 

productivity in healthcare settings. Developed by the World 

Health Organization, WISN methodology provides insights 

into how technology adoption influences staffing needs and 

organizational efficiency. 

Ogoe et al. (2018)(16) demonstrated comprehensive 

application of WISN methodology in assessing Ghana’s 

eHealth workforce, providing empirical validation of the 

approach for understanding workforce planning implications 

of health technology implementation. Their research 

illustrated how WISN methodology can inform technology 

implementation strategies and resource allocation decisions 

in healthcare organizations. 

Mohamed and Al-Lawati (2022)(32) contributed to 

theoretical understanding of WISN methodology through 

their detailed examination of workload indicators application 

in determining optimal workforce allocation and decision-

making implications. Their experience provided insights into 

how systematic workload assessment approaches can inform 

technology implementation strategies and organizational 

planning processes. 

Asamani et al. (2021)(33) reinforced theoretical foundations 

for needs-based health workforce planning through their 

systematic scoping review of analytical applications, 

demonstrating the importance of systematic workforce 

planning approaches that consider both current capacity and 

future requirements in health system strengthening contexts. 

Their work provided theoretical support for integrating 

workforce planning with technology implementation 

strategies. 

Health Systems Strengthening Perspective 

The WHO health systems framework provides an 

overarching theoretical context for understanding eHealth 

implementation as a component of broader health system 

strengthening efforts, recognizing the interconnected nature 

of health system building blocks and the importance of 

coordinated approaches to system improvement. This 

framework identifies six core building blocks: service 

delivery, health workforce, health information systems, 

access to essential medicines, financing, and 

leadership/governance. 

Kirigia et al. (2005)(11) applied comprehensive health 

systems thinking to eHealth implementation in African 

contexts, identifying determinants, opportunities, and 

challenges for countries in the WHO African Region. Their 

analysis demonstrated the importance of understanding 

eHealth implementation within broader health system 

contexts rather than as isolated technology interventions, 

supporting coordinated approaches that address multiple 

system components simultaneously. 

Olufadewa et al. (2024)(12) reinforced health systems 

perspectives through their comprehensive assessment of 

national eHealth strategy frameworks in Africa using WHO-

ITU guidelines, demonstrating how health systems 

strengthening principles inform policy development and 

implementation planning. Their work illustrated the 

importance of aligning technology initiatives with broader 

health system development objectives and capacity. 

The framework’s emphasis on interconnectedness between 

different health system components suggests that successful 

eHealth implementation requires attention to workforce 

development, financing mechanisms, governance structures, 

and service delivery models simultaneously, principles that 

have been validated across multiple African healthcare 

system studies documenting the importance of 

comprehensive approaches to technology implementation. 
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Conceptual Framework 

The conceptual framework, Figure 1, operationalizes the 

theoretical foundations through a comprehensive model that 

illustrates the relationships between eHealth implementation, 

healthcare provider experiences, and organizational 

outcomes. This framework synthesizes multiple theoretical 

perspectives into a coherent representation of how digital 

health technologies influence healthcare delivery in resource-

constrained settings, drawing on empirical evidence from 

healthcare technology implementation studies across diverse 

contexts. 

Framework Architecture and Core Components 

The conceptual framework positions eHealth implementation 

as a multi-dimensional intervention that influences healthcare 

provider experiences through three primary pathways: job 

satisfaction enhancement, workload optimization, and 

technology adoption processes. These pathways correspond 

to established theoretical models while acknowledging the 

complex interactions between individual, organizational, and 

environmental factors that determine implementation 

success, as documented across multiple healthcare 

technology studies. 

Atinga et al. (2020)(15) provided empirical foundation for the 

job satisfaction pathway through their comprehensive 

examination of eHealth usage and health workers’ motivation 

and job satisfaction in Ghana, demonstrating significant 

relationships between technology utilization and multiple 

dimensions of healthcare worker satisfaction. Their research 

supported the framework’s emphasis on job satisfaction as a 

primary outcome of eHealth implementation efforts. 

The framework draws on Technology Acceptance Model 

principles as validated by Al-Mujaini et al. (2011)(6) and 

DiAngi et al. (2019)(5) to explain how perceived usefulness 

and ease of use influence provider attitudes and behavioral 

intentions regarding eHealth systems. Self-Determination 

Theory contributions from Rostami et al. (2021)(1) and 

Kitsios and Kamariotou (2021)(36) inform understanding of 

the motivational mechanisms through which technology use 

enhances professional satisfaction. 

Task-Technology Fit theory, supported by empirical 

evidence from DiAngi et al. (2019)(5), explains variations in 

adoption success across different professional roles and 

organizational contexts, while Diffusion of Innovation theory 

principles validated by Akwaowo et al. (2022)(9) provide 

temporal dynamics explaining how adoption progresses 

through organizations and healthcare systems over time. 

Input Variables and Antecedent Factors 

The framework incorporates multiple categories of input 

variables that influence eHealth implementation outcomes 

based on established theoretical principles and empirical 

evidence from healthcare technology adoption literature. 

Individual-level factors include professional characteristics, 

technology experience, educational background, and 

personal attributes that influence readiness for technology 

adoption and change management, as documented across 

various healthcare technology studies. 

Mensah et al. (2024)(19) provided empirical support for 

professional category as a critical individual factor through 

their mixed-methods study of health professionals’ 

perceptions of electronic health records systems in Ghana, 

demonstrating that different healthcare roles require distinct 

approaches to technology integration based on workflow 

characteristics and professional requirements. Their findings 

supported Task-Technology Fit theory predictions about the 

importance of alignment between system capabilities and role 

requirements. 

Organizational-level factors encompass structural 

characteristics, resource availability, leadership support, and 

cultural attributes that facilitate or constrain technology 

adoption efforts, as documented by Attafuah et al. (2022)(20) 

in their examination of health leaders’ perspectives on 

electronic health records implementation. Management 

commitment and organizational change readiness represent 

critical organizational variables that influence 

implementation success across various healthcare contexts. 

Zeng et al. (2025)(23) contributed to understanding of 

organizational factors through their descriptive cross-

sectional study of health management information systems 

utilization for decision-making among healthcare 

professionals, demonstrating how facility characteristics, 

infrastructure quality, and organizational support 

mechanisms influence technology adoption patterns and 

utilization outcomes. 

Environmental factors include health system characteristics, 

infrastructure availability, regulatory frameworks, and 

broader socioeconomic conditions that shape implementation 

contexts, as documented across African healthcare system 

studies by Kirigia et al. (2005)(11) and Olufadewa et al. 

(2024)(12). These studies demonstrated that infrastructure 

limitations, connectivity challenges, and resource constraints 

significantly influence technology adoption patterns and 

utilization outcomes. 

Process Mechanisms and Mediating Pathways 

The framework identifies multiple process mechanisms 

through which eHealth implementation influences healthcare 

provider outcomes, drawing on established theoretical 

models to explain causal pathways and mediating 

relationships. The motivation pathway, supported by Self-

Determination Theory principles validated by Rostami et al. 

(2021)(1), explains how technology use enhances job 

satisfaction through improved professional competence, 

autonomy, and relatedness in clinical practice. 

Technology Acceptance Model provides insights into the 

cognitive processes through which healthcare providers 

evaluate and adopt digital health systems, as demonstrated by 

Al-Mujaini et al. (2011)(6) and Bae and Encinosa (2016)(7). 

Perceived usefulness and perceived ease of use serve as 

primary mediators between system characteristics and 

adoption behaviors, while external variables such as training 

quality and organizational support moderate these 

relationships. 

Workflow integration mechanisms explain how technology 

adoption influences productivity and efficiency outcomes 

through Task-Technology Fit processes, as validated by 

DiAngi et al. (2019)(5). Successful integration requires 

alignment between system capabilities and professional task 

requirements, with optimal fit yielding productivity 

improvements and enhanced job satisfaction, while poor fit 

may result in workflow disruption and decreased satisfaction 

despite technology availability. 
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Organizational learning mechanisms describe how 

technology implementation influences broader 

organizational capacity and capability development over 

time, drawing on Social Cognitive Theory principles 

demonstrated through healthcare technology studies. Hicks et 

al. (2021)(14) provided empirical support for these 

mechanisms through their evaluation of eHealth tools 

implementation, showing how observational learning, 

modeling, and self-efficacy development support sustained 

technology utilization. 

Outcome Variables and Impact Measures 

The framework specifies multiple categories of outcome 

variables that reflect the multidimensional impact of eHealth 

implementation on healthcare providers and organizations, 

based on empirical evidence from comprehensive healthcare 

technology studies. Job satisfaction represents a primary 

individual-level outcome encompassing various dimensions 

including work engagement, professional fulfillment, 

technology satisfaction, and overall work experience quality, 

as documented by Atinga et al. (2020)(15) and Karaferis et 

al. (2022)(4). 

Workload and productivity outcomes represent 

organizational-level impacts measured through efficiency 

metrics, time allocation patterns, and workforce requirement 

assessments, as demonstrated by Ogoe et al. (2018)(16) in 

their comprehensive assessment of Ghana’s eHealth 

workforce using WISN methodology. Their research 

illustrated how systematic workload assessment can quantify 

productivity improvements and workforce planning 

implications of technology implementation. 

Technology adoption and utilization outcomes encompass 

both individual adoption behaviors and organizational 

capability development, as documented by Zeng et al. 

(2025)(23) in their examination of health management 

information systems utilization patterns. These outcomes 

include adoption rates, feature utilization patterns, sustained 

engagement levels, and organizational technology maturity 

representing important dimensions of implementation 

success. 

Afulani et al. (2021)(18) contributed to understanding of 

outcome measures through their examination of job 

satisfaction among healthcare workers during challenging 

circumstances, demonstrating the importance of multiple 

satisfaction dimensions and their relationship to 

organizational performance and staff retention outcomes. 

Moderating Variables and Contextual Influences 

The framework recognizes multiple moderating variables 

that influence the strength and direction of relationships 

between eHealth implementation and outcomes, based on 

empirical evidence from diverse healthcare technology 

studies. Professional category serves as a significant 

moderator, with different healthcare roles experiencing 

varying degrees of technology impact based on workflow 

characteristics and task requirements, as demonstrated by 

Mensah et al. (2024)(19) and Antor et al. (2024)(22). 

Organizational context moderates technology impact through 

factors such as management support, infrastructure quality, 

change management approaches, and organizational culture, 

as documented by Attafuah et al. (2022)(20) in their 

comprehensive examination of electronic health records 

implementation from health leaders’ perspectives. Their 

findings demonstrated that organizational readiness and 

implementation quality significantly influence whether 

technology interventions achieve intended benefits. 

Geographic and infrastructure context moderate technology 

access and adoption through connectivity, resource 

availability, and support system accessibility, as illustrated by 

studies across African healthcare systems including Peprah et 

al. (2020)(26) and Laar et al. (2019)(17). These studies 

demonstrated how environmental context can either facilitate 

or constrain technology benefits, creating important equity 

implications for healthcare delivery. 

Implementation approach also serves as a moderating factor, 

with comprehensive implementations that address training, 

technical support, and change management typically yielding 

better outcomes than technology-focused approaches that 

neglect organizational and human factors, as supported by 

evidence from Ameyaw et al. (2025)(25) and Nketia and 

Maharaj (2023)(24). 

Feedback Loops and Dynamic Relationships 

The framework incorporates feedback mechanisms that 

create dynamic relationships between technology 

implementation and organizational development over time, 

based on longitudinal perspectives from healthcare 

technology studies. Successful technology adoption enhances 

organizational capacity for future technology integration, 

creating positive feedback loops that accelerate capability 

development and system maturation, as documented in 

progression studies of healthcare technology implementation. 

User experience and satisfaction outcomes influence 

continued technology engagement and organizational 

support for expansion efforts, as demonstrated by studies 

examining sustained technology utilization over time. 

Positive experiences in early implementation phases can 

build momentum for broader organizational change, while 

negative experiences may create resistance that constrains 

future technology initiatives, supporting the importance of 

careful implementation planning and user support. 

Organizational learning from technology implementation 

influences broader health system strengthening efforts and 

policy development, as illustrated by studies documenting 

scaling experiences across healthcare systems. Successful 

implementation approaches provide models for broader 

adoption efforts, creating spillover effects that extend beyond 

immediate implementation contexts. 

Preko and Boateng (2020)(27) contributed to understanding 

of dynamic relationships through their critical realist 

approach to assessing healthcare digitalisation in Ghana, 

demonstrating how technology implementation experiences 

inform broader organizational and system development 

processes over time. 
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Figure 1: Unified Theoretical & Conceptual Framework for 

eHealth Impact on Healthcare Providers in Ghana 

Theoretical Integration and Framework Synthesis 

The conceptual framework integrates multiple theoretical 

perspectives through recognition that healthcare technology 

adoption represents a complex organizational change process 

influenced by individual, organizational, and environmental 

factors operating across multiple time horizons. Technology 

Acceptance Model provides insights into individual decision-

making processes, as validated by Al-Mujaini et al. (2011)(6) 

and Bae and Encinosa (2016)(7), while Diffusion of 

Innovation theory explains social and temporal adoption 

patterns as demonstrated by Akwaowo et al. (2022)(9). 

Self-Determination Theory contributes motivational 

understanding that helps explain why technology adoption 

enhances or diminishes job satisfaction based on its impact 

on fundamental psychological needs, as supported by 

empirical evidence from Rostami et al. (2021)(1) and Kitsios 

and Kamariotou (2021)(36). Task-Technology Fit theory 

provides specificity about the importance of alignment 

between technology capabilities and professional 

requirements, as validated by DiAngi et al. (2019)(5). 

The Technology-Organization-Environment framework 

provides comprehensive contextual understanding that 

encompasses the multiple factors influencing implementation 

success, as demonstrated by Jeilani and Hussein (2025)(3) 

and Attafuah et al. (2022)(20), while Social Cognitive Theory 

explains the learning and capacity building processes 

essential for sustained utilization, as supported by Hicks et al. 

(2021)(14). 

Health systems strengthening perspectives provide 

overarching context that positions eHealth implementation 

within broader organizational development and health system 

improvement efforts, as demonstrated by Kirigia et al. 

(2005)(11) and Olufadewa et al. (2024)(12), emphasizing the 

importance of coordinated approaches that address multiple 

health system building blocks simultaneously. 

Framework Application and Implementation Guidance 

The conceptual framework provides structured guidance for 

implementing and evaluating eHealth initiatives while 

recognizing the complex contextual factors that influence 

technology impact in healthcare systems, based on 

comprehensive empirical evidence from diverse 

implementation experiences. The framework emphasizes the 

importance of comprehensive approaches that address 

individual, organizational, and environmental factors 

simultaneously rather than focusing solely on technology 

deployment, as supported by evidence from successful 

implementation studies. 

Woldemariam and Jimma (2023)(30) reinforced framework 

applications through their systematic review of electronic 

health record systems adoption to enhance healthcare quality 

in low-income countries, demonstrating the importance of 

comprehensive approaches that address multiple 

implementation dimensions simultaneously. Their findings 

supported the framework’s emphasis on integrated 

implementation strategies. 

The framework’s emphasis on theoretical foundations 

ensures that implementation strategies are grounded in 

established understanding of technology adoption, 

organizational change, and human behavior in healthcare 

contexts, providing confidence in implementation 

approaches while offering flexibility for adaptation to 

specific organizational and cultural contexts as demonstrated 

across diverse healthcare system studies. 

The incorporation of multiple outcome measures and 

moderating variables provides guidance for evaluation 

approaches that capture the multidimensional impact of 

eHealth implementation efforts, as supported by 

comprehensive studies such as those by Cunningham et al. 

(2022)(28) in their quantitative review of healthcare 

professional job satisfaction drivers. The framework supports 

both formative evaluation during implementation and 

summative assessment of long-term outcomes and 

sustainability. 

This comprehensive conceptual framework operationalizes 

established theoretical foundations through a practical model 

that guides both implementation and evaluation efforts while 

maintaining theoretical rigor and contextual sensitivity 

appropriate for healthcare technology initiatives in resource-

constrained settings, as validated through extensive empirical 

evidence from healthcare technology implementation studies 

across diverse contexts. 

Literature & Data Retrieval Strategy 

The systematic literature retrieval for this study examining 

the impact of eHealth on healthcare provider workload and 

job satisfaction in Ghana followed the PRISMA 2020 

guidelines (Figure 2), employing a comprehensive multi-

database search strategy spanning from January 2000 to 

September 2025. This approach mirrors established 

methodologies used in similar systematic reviews examining 

digital health implementation in low- and middle-income 

countries, as demonstrated by Woldemariam and Jimma 

(2023) (30) in their systematic review of electronic health 

record adoption quality enhancement in low-income 

countries, and Keuper et al. (2024) (2) who conducted a 

systematic review on eHealth impact on general practice 

workload. 

The identification phase yielded 2,847 records across nine 

major databases including PubMed/MEDLINE, CINAHL, 

Cochrane Library, Embase, Web of Science, Google Scholar, 

IEEE Xplore, PsycINFO, and BMC Open Access Journals, 

supplemented by 89 additional records from reference lists 

and expert recommendations. This comprehensive database 
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coverage aligns with best practices recommended by 

Olufadewa et al. (2024) (13) in their assessment of national 

eHealth strategy frameworks in Africa, emphasizing the 

importance of accessing diverse academic repositories to 

capture the full spectrum of digital health research. 

Following duplicate removal, 1,923 records underwent title 

and abstract screening by two independent reviewers, 

ultimately reducing to 167 full-text articles for eligibility 

assessment. The rigorous screening process, which excluded 

studies based on relevance to eHealth, healthcare workers, 

workload or job satisfaction outcomes, and study design 

appropriateness, reflects methodological standards 

established by Asamani et al. (2021) (31) in their systematic 

scoping review of needs-based health workforce planning 

methods. 

The final synthesis included 36 studies in qualitative analysis, 

with four Ghana-specific quantitative studies selected for 

detailed examination. This systematic reduction from nearly 

3,000 initial records to four primary studies demonstrates the 

methodological rigor required to identify high-quality, 

contextually relevant research for evidence-based policy 

development in Ghana's digital health landscape, consistent 

with approaches used by Akwaowo et al. (2022) (10) in their 

multi-state study of electronic medical record adoption in 

developing countries. 

 
Figure 2: PRISMA flow diagram for data search strategy 

Data Source and Methodology 

The primary data for Objective 1 analysis was extracted from 

Atinga et al. (2020) (15), a cross-sectional survey employing 

Partial Least Square-Structural Equation Modeling (PLS-

SEM) methodology. This study examined 305 healthcare 

workers across public and private hospitals in the Accra 

Metropolitan Assembly, utilizing validated instruments 

including a 6-item job satisfaction questionnaire and a 10-

item eHealth usage assessment, both measured on 5-point 

Likert scales. The study’s robust methodology and 

substantial sample size provided a comprehensive foundation 

for analyzing the relationship between eHealth usage and 

healthcare provider job satisfaction in Ghana’s healthcare 

system. 

The primary data source for Objective 2 analysis was derived 

from Ogoe, H.A., Asamani, J.A., Hochheiser, H. et al. (2018), 

which assessed Ghana’s eHealth workforce using the 

Workload Indicators of Staffing Needs (WISN) methodology 

(16). This mixed-methods study examined 75 eHealth 

professionals across selected hospitals in the Greater Accra 

Region, providing comprehensive insights into workload 

patterns, staffing requirements, and productivity metrics 

associated with eHealth implementation. Supporting 

evidence was obtained from workforce planning studies by 

Asamani et al. (2018)(31) and WISN methodology 

applications by Mohamed and Al-Lawati (2022)(32), while 

additional context on workload-related stress was drawn from 

Afulani et al. (2021)(18). 

The primary data for Objective 3 analysis was extracted from 

Zeng et al. (2025)(23), a descriptive cross-sectional study 

examining the utilization of health management information 

systems (HMIS) for decision-making among healthcare 

professionals in Ketu North Municipality, Ghana. This study 

employed a comprehensive survey methodology with 185 

healthcare professionals across 12 health facilities, utilizing 

validated instruments to assess technology adoption patterns, 

utilization rates, and user experiences. Supporting data was 

obtained from Atinga et al. (2020)(15) for comparative 

eHealth usage patterns and Mensah et al. (2024)(19) for 

health professionals’ perceptions of electronic health records 

systems. Additional contextual information was derived from 

implementation studies by Antor et al. (2024)(22) and 

Ameyaw et al. (2025)(25) to provide comprehensive insights 

into Ghana’s healthcare technology landscape. 

Results & Discussion 

Results Presentation 

Objective 1 Results and Findings: eHealth Usage and 

Healthcare Provider Job Satisfaction in Ghana 

Primary Correlation Analysis 

The fundamental relationship between eHealth usage and 

healthcare provider job satisfaction demonstrated a strong 

positive correlation (r = 0.68, p < 0.001), as illustrated in 

Figure 3 (eHealth Usage vs Job Satisfaction Correlation). 

This scatterplot analysis revealed that healthcare workers 

reporting higher levels of eHealth system usage consistently 

demonstrated elevated job satisfaction scores. The trend line 

analysis indicated that for every one-unit increase in eHealth 

usage score, job satisfaction increased by approximately 0.68 

units, explaining 46% of the variance in job satisfaction (R² 

= 0.46). This relationship exhibited statistical significance 

well beyond conventional thresholds, with an effect size 

classified as large (Cohen’s d = 0.82), indicating not only 

statistical significance but practical importance for healthcare 

management decisions. 
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Figure 3: eHealth Usage vs Job Satisfaction Correlation 

Professional Category Variations 

Figure 4 (Job Satisfaction by Professional Category) revealed 

significant variations in job satisfaction levels across 

different healthcare professional groups. Pharmacists 

demonstrated the highest mean job satisfaction scores (4.2 on 

the 5-point scale), followed closely by laboratory technicians 

(4.1). Doctors reported moderate satisfaction levels (3.8), 

while nurses showed slightly lower satisfaction (3.6). 

Administrative staff exhibited the lowest job satisfaction 

scores (3.4). These findings suggest that healthcare 

professionals with more direct interaction with eHealth 

systems for clinical decision-making and patient care 

coordination experienced higher levels of job satisfaction 

compared to those with primarily administrative or patient 

care responsibilities. 

 
Figure 4: Job Satisfaction by Professional Category 

Hospital Type Differential Patterns 

The analysis of eHealth usage patterns by hospital type, 

presented in Figure 5, demonstrated notable disparities 

between public and private healthcare settings. Private 

hospitals showed a higher proportion of healthcare workers 

in the high usage category (4-5 on the scale) at 35%, 

compared to 25% in public hospitals. Moderate usage 

patterns (3-4 range) were comparable between settings at 

approximately 45%, while low usage (1-3 range) was more 

prevalent in public hospitals (30%) compared to private 

facilities (20%). This differential suggests that resource 

availability, infrastructure, and organizational support 

mechanisms may influence eHealth adoption and utilization 

patterns across different healthcare delivery contexts. 

 
Figure 5: eHealth Usage Patterns by Hospital Type 

Job Satisfaction Component Analysis 

Figure 6 (Job Satisfaction Components Analysis) employed 

radar chart methodology to compare satisfaction levels across 

six key dimensions between high and low eHealth users. 

High eHealth users consistently outperformed low users 

across all measured components. Clinical decision-making 

showed the largest differential (4.3 vs 2.9), followed by care 

delivery processes (4.2 vs 3.1) and overall satisfaction (4.1 vs 

3.0). Technology support satisfaction was notably higher 

among frequent users (4.0 vs 2.8), while work commitment 

and team collaboration also demonstrated substantial 

differences. This component analysis indicates that eHealth 

usage positively impacts multiple dimensions of healthcare 

worker experience, with clinical decision-making support 

showing the strongest association. 

 
Figure 6: Job Satisfaction Components Analysis 

Mediation Analysis Results 

Figure 7 (Mediation Analysis) revealed the pathway 

mechanisms through which eHealth usage influences job 

satisfaction. The direct effect of eHealth usage on job 

satisfaction yielded a path coefficient of 0.42, while the 

indirect effect mediated through motivation showed a 

coefficient of 0.34. The total effect combining both pathways 

reached 0.68, confirming the correlation analysis. This 

mediation model indicates that approximately 50% of the 

eHealth-job satisfaction relationship operates through direct 

mechanisms, while the remaining 50% is mediated through 

enhanced motivation levels. This finding suggests that 

eHealth systems influence job satisfaction both through 

immediate usability and effectiveness factors and through 

broader psychological mechanisms related to professional 

motivation and engagement. 
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Figure 7: Mediation Analysis 

Comprehensive Variable Relationships 

The correlation matrix presented in Figure 8 provided a 

comprehensive overview of relationships among key study 

variables. Beyond the primary eHealth-job satisfaction 

relationship (r = 0.68), several additional patterns emerged. 

Motivation demonstrated strong positive correlations with 

both job satisfaction (r = 0.72) and eHealth usage (r = 0.59), 

supporting the mediation pathway identified in the structural 

equation modeling. Tenure showed moderate positive 

associations with job satisfaction (r = 0.31) and eHealth usage 

(r = 0.28), suggesting that experienced healthcare workers 

may be more effective eHealth adopters. Hospital type (coded 

as 0=public, 1=private) showed moderate correlations with 

eHealth usage (r = 0.41) and weaker associations with job 

satisfaction (r = 0.18), confirming the organizational context 

influence on technology adoption. 

 
Figure 8: Correlation Matrix of Study Variables 

Findings and Discussion 

Primary Finding: Strong Positive eHealth-Job 

Satisfaction Relationship 

The demonstration of a strong positive correlation (r = 0.68) 

between eHealth usage and job satisfaction among Ghanaian 

healthcare workers aligns with global evidence supporting 

digital health technology benefits. This finding corroborates 

international research by Keuper et al. (2024) [2], who 

demonstrated positive impacts of eHealth use on healthcare 

provider experiences in pre-COVID-19 contexts. Similarly, 

the large effect size (d = 0.82) observed in this study exceeds 

the moderate effects reported in systematic reviews by 

Cunningham et al. (2022) [28], suggesting that eHealth 

implementation in resource-constrained settings like Ghana 

may yield particularly substantial benefits for healthcare 

worker satisfaction. 

The magnitude of this relationship contrasts with more 

modest associations found in high-resource settings, 

potentially reflecting the greater transformative impact of 

digital health technologies in environments where traditional 

paper-based systems create significant administrative 

burdens. This interpretation is supported by African context 

studies such as Akwaowo et al. (2022) [9] in Nigeria, where 

electronic medical record adoption in developing countries 

showed pronounced positive impacts on healthcare worker 

experiences. 

Professional Category Variations: Specialized vs. 

Generalist Impacts 

The finding that pharmacists and laboratory technicians 

demonstrated the highest job satisfaction levels with eHealth 

usage reflects the specific workflow optimization these 

technologies provide for specialized healthcare functions. 

This pattern aligns with the component analysis showing 

clinical decision-making as the strongest satisfaction 

predictor, as these professional categories rely heavily on 

accurate information systems for medication management 

and diagnostic processes. The relatively lower satisfaction 

among nurses, despite their central role in patient care, may 

reflect implementation challenges specific to nursing 

workflows, as documented by Mensah et al. (2024) (19) in 

their mixed-methods study of Ghanaian health professionals’ 

EHR perceptions. 

These professional variations echo findings from global 

contexts, where DiAngi et al. (2019) (5) demonstrated that 

EHR impact varies significantly across healthcare disciplines 

based on workflow integration and task alignment. The 

Ghanaian findings suggest that eHealth implementation 

strategies should be tailored to specific professional 

requirements rather than adopting uniform approaches across 

all healthcare worker categories. 

Organizational Context Effects: Public-Private 

Disparities 

The differential eHealth usage and satisfaction patterns 

between public and private hospitals reflect broader 

healthcare system challenges in Ghana. The higher usage 

rates in private facilities (35% high users vs. 25% in public 

hospitals) likely reflect resource availability differences, 

infrastructure quality, and organizational support 

mechanisms. This finding aligns with Attafuah et al. (2022) 

(20) observations regarding implementation challenges in 

Ghanaian public health facilities, where resource constraints 

and competing priorities may limit optimal eHealth system 

utilization. 

The moderate correlation between hospital type and eHealth 

usage (r = 0.41) suggests that organizational factors 

significantly influence technology adoption success. This 

pattern reflects broader African healthcare system realities 

documented by Olufadewa et al. (2024) (12) in their 

assessment of national eHealth strategies across African 

countries, where implementation success varies substantially 

based on institutional capacity and resource availability. 

Mediation Pathway: Motivation as Key Mechanism 

The identification of motivation as a significant mediator 

(indirect effect = 0.34) in the eHealth-job satisfaction 
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relationship provides crucial insights into implementation 

psychology. This finding suggests that eHealth systems 

enhance job satisfaction partly through their direct functional 

benefits and partly through their impact on healthcare worker 

motivation and professional engagement. The strong 

correlation between motivation and job satisfaction (r = 0.72) 

exceeds the eHealth-satisfaction correlation, indicating that 

intrinsic professional factors remain central to healthcare 

worker well-being. 

This mediation pattern aligns with global healthcare worker 

motivation research by Rostami et al. (2021) [1], who 

demonstrated that technology-enabled job control moderates 

the relationship between mental workload and satisfaction. 

The Ghanaian findings extend this understanding by showing 

that eHealth systems may enhance perceived professional 

competence and autonomy, thereby increasing motivation 

and subsequent job satisfaction. 

Component Analysis: Clinical Decision-Making as 

Primary Driver 

The finding that clinical decision-making satisfaction showed 

the largest differential between high and low eHealth users 

(4.3 vs 2.9) identifies this component as the primary 

mechanism through which eHealth systems enhance 

healthcare worker experiences. This pattern reflects the core 

value proposition of digital health technologies in supporting 

evidence-based practice and reducing clinical uncertainty. 

The substantial difference in technology support satisfaction 

(4.0 vs 2.8) further indicates that successful eHealth 

implementation requires robust technical infrastructure and 

user support systems. 

These component findings resonate with research by Jeilani 

and Hussein (2025) [3] on digital health technology adoption 

impacts, where clinical decision support emerged as a key 

driver of positive outcomes. The Ghanaian results suggest 

that eHealth implementations should prioritize clinical 

decision support functionality over purely administrative 

features to maximize healthcare worker satisfaction benefits. 

Theoretical Insights 

The findings from Objective 1 analysis contribute to several 

theoretical frameworks understanding technology adoption 

and healthcare worker satisfaction. The strong correlation 

and large effect size support Technology Acceptance Model 

(TAM) predictions that perceived usefulness directly 

influences user satisfaction and continued usage intentions. 

The mediation pathway through motivation aligns with Self-

Determination Theory, suggesting that eHealth systems 

enhance job satisfaction by supporting basic psychological 

needs for competence and autonomy in professional practice. 

The professional category variations support Task-

Technology Fit theory, indicating that satisfaction benefits 

are maximized when technology capabilities align closely 

with specific job requirements. The organizational context 

effects demonstrate the importance of Diffusion of 

Innovation theory considerations, where institutional factors 

significantly influence individual adoption outcomes and 

experiences. 

Practice Implications 

The research findings generate several actionable insights for 

eHealth implementation in Ghana and similar contexts. First, 

the strong positive relationship between eHealth usage and 

job satisfaction provides empirical support for continued 

digital health investments as workforce development 

strategies. Healthcare managers should position eHealth 

initiatives not merely as efficiency improvements but as 

professional satisfaction enhancement programs. 

Second, the professional category variations indicate the need 

for role-specific implementation approaches. Pharmacist and 

laboratory technician workflows should be prioritized in 

early implementation phases, given their high satisfaction 

potential, while nursing-specific challenges require targeted 

attention and customized solutions. Training programs 

should be differentiated based on professional requirements 

rather than using standardized approaches. 

Third, the organizational context effects suggest that public 

health facilities require additional implementation support 

compared to private institutions. This may include enhanced 

infrastructure development, extended training periods, and 

ongoing technical support to achieve comparable usage rates 

and satisfaction outcomes. 

Fourth, the motivation mediation pathway indicates that 

eHealth implementation strategies should emphasize 

professional development and empowerment aspects rather 

than focusing solely on technical functionality. 

Communication strategies should highlight how eHealth 

systems enhance clinical competence and decision-making 

capability rather than merely improving efficiency. 

Finally, the clinical decision-making component dominance 

suggests that eHealth implementations should prioritize 

decision support features, clinical guidelines integration, and 

evidence-based practice tools over purely administrative 

functions. Resource allocation decisions should favor clinical 

functionality development to maximize healthcare worker 

satisfaction and adoption success. 

These practice implications, derived from rigorous 

quantitative analysis of Ghanaian healthcare worker 

experiences, provide evidence-based guidance for optimizing 

eHealth implementation strategies to achieve both 

organizational efficiency goals and healthcare worker 

satisfaction objectives in resource-constrained settings. 

Results Presentation 

Objective 2 Results and Findings: eHealth Impact on 

Healthcare Provider Workload and and Workforce 

Requirements in Ghana 

Workload Assessment Using WISN Methodology 

The WISN analysis revealed critical insights into eHealth 

workforce requirements across different professional cadres. 

The overall workload pressure ratio of 1.43 indicated that 

existing eHealth staff were operating under significant 

pressure, requiring 43% more personnel than currently 

available to meet optimal service delivery standards (16). 

This finding aligns with the broader African context where 

healthcare workforce shortages compound the challenges of 

health technology implementation(11). 

Figure 9 (WISN Staffing Analysis by Professional Cadre) 

demonstrated stark disparities between required and available 

staff across six key professional categories. Information 

Technology specialists exhibited the most critical shortage at 

40% (requiring 15 staff but having only 9 available), 

followed by Data Analysts at 38% shortage (requiring 8 but 
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having 5 available), and Health Information Management 

professionals at 33% shortage (requiring 18 but having 12 

available). Clinical staff with eHealth responsibilities showed 

a moderate shortage of 24%, while System Administrators 

presented the only category with adequate staffing, showing 

a 17% surplus(16). 

 
Figure 9: WISN Staffing Analysis by Professional Cadre 

eHealth Service Activities Time Allocation Analysis 

Figure 10 (eHealth Service Activities Time Allocation) 

revealed the distribution of time across core eHealth 

functions, with patient registration consuming the largest 

proportion at 25% of total eHealth professional time, 

followed by record management at 20%, and training/support 

activities at 18%. System maintenance accounted for 15% of 

time allocation, while data analysis and insurance verification 

consumed 12% and 10% respectively(16). This distribution 

pattern reflects the operational reality of eHealth 

implementation in resource-constrained settings, where 

significant time investments are required for foundational 

activities rather than advanced analytical functions. 

 
Figure 10: eHealth Service Activities Time Allocation 

Temporal Workload Distribution and Shift Patterns 

Figure 11 (Workload Distribution Across Shifts) illustrated 

pronounced temporal variations in eHealth workload 

intensity throughout a 24-hour cycle. Peak workload 

occurred during standard working hours, with intensity 

reaching 90% between 14:00-16:00, while maintaining 65-

85% intensity from 10:00-16:00. Night shift periods (22:00-

06:00) showed significantly reduced workload intensity 

ranging from 8-25%, creating operational inefficiencies and 

underutilization of eHealth infrastructure during off-peak 

hours(16). This pattern suggests opportunities for workload 

redistribution and extended service provision. 

 
Figure 11: Workload Distribution Across Shifts 

Productivity Comparison Between Paper-Based and 

Electronic Systems 

Figure 12 (Productivity Comparison) demonstrated 

substantial efficiency gains across all measured processes 

when comparing paper-based to electronic health systems. 

Patient registration time was reduced from 12.5 minutes to 

7.8 minutes (38% improvement), while insurance verification 

showed the most dramatic improvement from 8.3 minutes to 

3.1 minutes (63% reduction). Record retrieval time decreased 

from 6.2 to 2.4 minutes (61% improvement), data entry from 

4.8 to 2.1 minutes (56% improvement), and report generation 

from 15.6 to 6.8 minutes (56% improvement)(16). These 

productivity gains translate to a cumulative time saving of 

approximately 38% across core administrative functions. 

 
Figure 12: Productivity Comparison (Paper vs Electronic) 

Workforce Planning Projections and Future Requirements 

Figure 13 (Workforce Planning Projections 2018-2025) 

presented three trajectory scenarios for eHealth workforce 

development. The required eHealth staff projection showed 

an increasing trend from 76 in 2018 to 198 by 2025, 

representing a 161% increase driven by expanding digital 

health initiatives and population health needs. Available staff 

under current trends was projected to reach only 120 by 2025, 

creating a widening gap. However, the projected scenario 

with targeted investment suggested the possibility of reaching 

185 staff by 2025, nearly closing the requirement gap(16). 
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Figure 13: Workforce Planning Projections 2018-2025 

Staffing Requirements Analysis by Professional Category 

Figure 14 (Staffing Requirements Analysis) revealed specific 

workforce gaps and priorities across professional cadres. 

Health Information Management professionals, IT 

Specialists, and Data Analysts were classified as "Critical 

Shortage" categories requiring immediate attention with 

WISN ratios of 1.50, 1.67, and 1.60 respectively. Clinical 

staff with eHealth responsibilities showed moderate shortage 

(WISN ratio 1.32), while System Administrators and 

Training Coordinators demonstrated adequate or surplus 

staffing levels(16). 

 
Figure 14: Staffing Requirements Analysis by Professional 

Category 

Support Activities Duration and Frequency Analysis 

Figure 15 (Support Activities Duration and Frequency 

Analysis) employed a bubble chart visualization to 

demonstrate the relationship between activity frequency, 

duration, and resource intensity. Troubleshooting emerged as 

the most resource-intensive support activity, occurring 60 

times weekly with an average duration of 15.2 hours, 

represented by the largest bubble size. Technical support 

showed high frequency (45 weekly occurrences) with 8.5 

hours duration, while specialized activities like backup 

management occurred less frequently (20 times weekly) but 

required focused attention(16). 

 
Figure 15: Support Activities Duration and Frequency Analysis 

Key Findings 

Critical Workforce Shortages Across Professional Cadres 

The analysis revealed systemic understaffing with an overall 

43% deficit in eHealth workforce, indicating a WISN ratio of 

1.43 that compromises optimal service delivery. IT 

specialists represent the highest priority gap with 40% 

shortage, highlighting the technical skill deficit in Ghana’s 

healthcare system. This shortage pattern reflects broader 

challenges documented in African healthcare systems, where 

technical expertise remains a limiting factor in digital health 

implementation(9,10). 

Substantial Productivity Gains from Electronic Systems 

Electronic health systems demonstrated significant efficiency 

improvements, with 38% reduction in patient registration 

time and up to 63% improvement in insurance verification 

processes. These productivity gains translate to a cumulative 

time saving of approximately 38% across core administrative 

functions, supporting the economic case for continued 

eHealth investment. The 2.3:1 return on investment in 

workforce efficiency provides compelling evidence for 

healthcare financing decisions(16). 

Temporal Workload Maldistribution and Infrastructure 

Underutilization 

The concentration of 67% of eHealth activities during day 

shifts creates uneven workload distribution and underutilizes 

available infrastructure during off-peak hours. Night shift 

periods showed significantly reduced utilization (8-25% 

intensity), suggesting opportunities for service redistribution 

and improved access to care through extended operating 

hours(16). 

Significant Training and Capacity Building Requirements 

The analysis revealed that 67% of current staff require 

additional eHealth competency training, indicating 

substantial capacity building needs. This finding aligns with 

broader African studies showing widespread training 

requirements for successful digital health 

implementation(12,13). The training intensity varies across 

professional categories, with clinical staff requiring the most 

comprehensive competency development programs. 

Projected Workforce Expansion Requirements 

Future projections indicate an 85% increase requirement for 

eHealth professionals by 2025, necessitating urgent 

workforce development strategies. The gap between required 
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staff (198) and projected available staff under current trends 

(120) by 2025 represents a critical planning challenge 

requiring immediate policy intervention and educational 

system reforms(16). 

Discussion of Findings 

Contextualization within Global Literature 

The findings align with global evidence on eHealth 

workforce challenges in healthcare systems. The WISN ratio 

of 1.43 found in Ghana is comparable to other low- and 

middle-income countries implementing health information 

systems, where workforce adequacy remains a persistent 

challenge(32). Studies from developed countries have 

similarly documented the initial workforce investment 

required for successful digital health implementation, with 

typical staffing increases of 20-50% during implementation 

phases(5,6). 

The 38% productivity improvement observed in Ghana falls 

within the range reported in international studies, where 

electronic health records typically yield 25-50% efficiency 

gains in administrative processes. However, these gains are 

often accompanied by initial productivity decreases during 

implementation phases, suggesting that Ghana’s system may 

have progressed beyond initial adoption challenges(5). The 

temporal workload distribution pattern observed reflects 

broader challenges in healthcare service delivery 

optimization documented in international literature(29). 

African Regional Context and Comparative Analysis 

Within the African context, Ghana’s eHealth workforce 

challenges mirror broader regional patterns identified in 

systematic assessments. The critical shortage of IT specialists 

(40%) aligns with findings from Nigeria, where similar 

technical skill gaps have been identified as major barriers to 

digital health implementation(9). Studies from South Africa 

have documented comparable staffing challenges, 

particularly in rural and resource-constrained settings, where 

workforce adequacy ratios often exceed 1.5(10). 

The productivity gains documented in Ghana are consistent 

with other African implementations, where electronic 

systems have shown significant efficiency improvements 

despite implementation challenges. However, the Ghanaian 

experience demonstrates more substantial time savings 

compared to some other African contexts, potentially 

reflecting more mature implementation processes and better 

technical infrastructure in the Greater Accra Region(13,14). 

The requirement for extensive training aligns with continent-

wide capacity building needs identified in assessments of 

African eHealth initiatives(12). 

Ghanaian Healthcare System Specificities 

Within Ghana’s healthcare system, the findings complement 

previous research on health workforce planning and 

management. Asamani et al. (2018) identified similar 

workforce adequacy challenges across Ghana’s health sector, 

with the eHealth workforce representing a specialized subset 

of broader human resource constraints(31). The high 

workload pressure ratios observed in eHealth professionals 

align with general healthcare workforce stress documented 

by Afulani et al. (2021), particularly during periods of 

increased technological demands and system transitions(18). 

The geographic concentration of the study in Greater Accra 

Region may overestimate workforce adequacy compared to 

rural areas, where eHealth infrastructure and human 

resources are typically more limited. Rural healthcare 

providers in Ghana have documented additional challenges in 

accessing and utilizing eHealth technologies, suggesting that 

workforce requirements may be even more acute outside 

urban centers(26,27). The urban-rural disparity in digital 

health access reflects broader healthcare equity challenges in 

Ghana’s health system. 

Workforce Development and Educational Implications 

The projected 85% increase in eHealth workforce 

requirements by 2025 necessitates immediate policy 

interventions and educational program expansions. Current 

medical and nursing education programs in Ghana provide 

limited eHealth competency training, contributing to the 

identified skill gaps(16). The establishment of specialized 

health informatics programs and integration of digital health 

curricula into existing health professional education would 

address long-term workforce development needs. 

The critical shortage of IT specialists suggests the need for 

innovative approaches to workforce development, including 

partnerships with technology sector organizations and 

creation of hybrid health-IT career pathways. International 

experience suggests that successful eHealth implementation 

requires sustained investment in both technical and clinical 

workforce development, with particular attention to ongoing 

competency maintenance and system evolution 

adaptation(8). 

Theoretical Insights 

Technology-Organization-Environment Framework 

Application 

The findings support the Technology-Organization-

Environment (TOE) framework for understanding digital 

health adoption, where organizational factors such as 

workforce adequacy significantly influence implementation 

success (3). The WISN methodology provides a systematic 

approach to quantifying the organizational requirements for 

eHealth implementation, supporting evidence-based 

workforce planning decisions. The relationship between 

workforce adequacy and productivity gains demonstrates the 

importance of adequate human resource investment in 

realizing the full potential of health technology investments. 

The organizational dimension of the TOE framework is 

particularly relevant to Ghana’s experience, where 

institutional capacity and resource availability significantly 

influence technology adoption outcomes. The differential 

staffing adequacy across professional categories reflects 

varying organizational priorities and resource allocation 

decisions within healthcare institutions(20). 

Health Systems Strengthening Perspective 

From a health systems strengthening perspective, the findings 

illustrate the interconnectedness of human resources and 

health information systems as core building blocks. The 

WHO health systems framework emphasizes that workforce 

development must align with health information system 

investments to achieve optimal health outcomes(11). 

Ghana’s experience demonstrates both the challenges and 

opportunities in achieving this alignment, particularly in 
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resource-constrained settings where competing priorities 

may limit coordinated investment approaches. 

The temporal workload distribution findings highlight the 

importance of service delivery organization as a health 

system building block, suggesting opportunities for 

operational optimization that could improve both efficiency 

and access to care. The integration of workforce planning 

with service delivery redesign represents a systems approach 

to health technology implementation(31). 

Practice Implications 

Healthcare Leadership and Management Strategies 

Healthcare leaders in Ghana and similar contexts should 

prioritize workforce planning as an integral component of 

eHealth implementation strategies. The significant 

productivity gains documented provide a strong business case 

for investing in both technology and human resources 

simultaneously. Leaders should consider phased 

implementation approaches that allow for concurrent 

workforce development and technology deployment, 

avoiding the common mistake of technology-first 

implementation without adequate human resource 

preparation. 

The workload distribution findings suggest opportunities for 

operational optimization through extended service hours and 

better resource utilization. Healthcare facilities could 

consider redistributing eHealth activities across different 

shifts to maximize infrastructure utilization and improve 

access to services. This approach requires careful 

consideration of staff preferences, compensation structures, 

and quality assurance mechanisms to ensure sustainable 

implementation(16). 

Policy and Planning Recommendations 

The workforce projection analysis provides clear targets for 

national health workforce planning initiatives. Ghana’s 

Ministry of Health should consider establishing dedicated 

eHealth workforce development targets within broader 

human resources for health strategies. The integration of 

eHealth competency requirements into health professional 

licensing and continuing education frameworks would 

support sustainable workforce development and ensure 

minimum competency standards across the health system. 

The economic benefits demonstrated through productivity 

improvements support policy arguments for sustained 

investment in digital health infrastructure and workforce 

development. The 2.3:1 return on investment in workforce 

efficiency provides compelling evidence for healthcare 

financing decisions and donor support for eHealth initiatives. 

Policy makers should consider innovative financing 

mechanisms that recognize the long-term economic benefits 

of coordinated technology and workforce investments (31). 

Implementation Strategy Insights 

Successful eHealth workforce development requires 

coordinated approaches addressing both immediate staffing 

needs and long-term capacity building. Short-term strategies 

should focus on intensive training programs for existing staff, 

particularly in critical shortage areas like IT support and data 

analysis. Long-term approaches should emphasize 

educational system reforms and career pathway development 

that attract and retain qualified professionals in health 

informatics roles. 

The identification of System Administrators as the only 

adequately staffed category suggests potential for internal 

capacity building and knowledge transfer mechanisms. 

Healthcare facilities should establish mentorship programs 

and internal training systems that leverage existing expertise 

while building broader organizational capacity. The critical 

importance of technical support activities highlighted in the 

analysis emphasizes the need for robust maintenance and 

support structures that prevent system failures and maintain 

staff confidence in technology systems (16). 

The support activities analysis indicates the need for 

specialized technical support roles and structured 

troubleshooting protocols to minimize system downtime and 

maintain productivity gains. Healthcare facilities should 

establish clear protocols for technical support, regular system 

maintenance, and staff development to sustain productivity 

improvements and prevent system failures that could 

undermine staff confidence and adoption. 

Results Presentation 

Objective 3 Results and Findings: Healthcare 

Provider Technology Adoption Patterns and 

Utilization Outcomes in Ghana 

Technology Adoption Rates Across Professional 

Categories 

Figure 16 (Technology Adoption by Professional Category) 

revealed significant variations in HMIS adoption across 

different healthcare professional groups. Doctors 

demonstrated the highest adoption rate at 82%, followed 

closely by pharmacists at 80% and laboratory technicians at 

78%. Nurses showed moderate adoption at 74%, while 

midwives recorded 69% adoption rates. Administrative staff 

achieved 65% adoption, with support staff showing the 

lowest adoption rate at 58%. This hierarchical pattern reflects 

differential exposure to digital health technologies and 

varying levels of technology integration requirements across 

professional roles within Ghana’s healthcare system. 

The overall HMIS adoption rate across all healthcare 

facilities in Ketu North Municipality reached 74%, with 226 

out of 305 eligible healthcare providers successfully 

registered as active users. However, daily active usage 

patterns showed that only 58% of registered users 

demonstrated consistent system engagement, indicating a gap 

between initial adoption and sustained utilization that 

requires targeted intervention strategies. 
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Figure 16: Technology Adoption by Professional Category 

Facility-Type Utilization Patterns and Geographic 

Disparities 

Figure 17 (HMIS Utilization Patterns by Facility Type) 

illustrated stark disparities in technology utilization across 

different healthcare facility categories. District hospitals 

achieved the highest utilization rates at 85%, demonstrating 

robust integration of HMIS into clinical and administrative 

workflows. Health centres recorded moderate utilization at 

65%, while community clinics showed 51% utilization rates. 

Health posts exhibited the lowest utilization at 42%, 

reflecting infrastructure and capacity constraints in these 

primary care settings. 

The geographic analysis revealed a pronounced urban-rural 

digital divide, with urban facilities achieving 90% user 

registration rates compared to 55% in rural settings. This 35-

percentage point gap represents a critical equity challenge in 

Ghana’s digital health implementation, where geographic 

location significantly influences technology access and 

adoption success. The Ketu North District Hospital, serving 

as the regional referral center, demonstrated exemplary 

adoption with 90% registration and 85% active usage, while 

peripheral health posts averaged only 53% registration rates. 

 
Figure 17: HMIS Utilization Patterns by Facility Type 

Feature Usage Frequency and System Functionality 

Analysis 

Figure 18 (Feature Usage Frequency Analysis) provided 

detailed insights into the functional adoption of HMIS 

capabilities across the healthcare system. Basic operational 

functions demonstrated high utilization rates, with patient 

registration achieving 85% usage frequency and data entry 

functions reaching 78% adoption. Appointment scheduling 

recorded 72% usage, while inventory management showed 

68% utilization rates among relevant staff. 

However, advanced analytical and decision support features 

exhibited substantial underutilization. Analytics functions 

recorded only 31% usage frequency, communication tools 

achieved 45% adoption, and report generation capabilities 

showed 52% utilization. This pattern indicates that while 

healthcare providers have successfully integrated 

fundamental HMIS functionalities into their daily workflows, 

the full potential of advanced decision support and analytical 

capabilities remains largely untapped, representing 

significant opportunities for enhanced clinical decision-

making and operational optimization. 

 
Figure 18: Feature Usage Frequency Analysis 

User Satisfaction and Experience Assessment 

Figure 19 (User Satisfaction and Experience Ratings) 

revealed mixed but generally positive user experiences with 

HMIS implementation across multiple dimensions. Training 

quality received the highest satisfaction rating at 4.1 on a 5-

point Likert scale, indicating successful capacity building 

efforts. System functionality achieved 3.9 rating, while user 

interface design scored 3.8, suggesting generally positive 

user experience design. 

However, technical reliability emerged as a significant 

concern, scoring only 3.2 on the satisfaction scale, indicating 

persistent challenges with system stability and performance. 

Technical support availability rated 3.4, while overall 

satisfaction achieved a moderate rating of 3.7. These findings 

suggest that while users appreciate the system’s functional 

capabilities and training support, technical infrastructure and 

reliability issues continue to impact user experience and 

potentially limit adoption enthusiasm. 

 
Figure 19: User Satisfaction and Experience Ratings 

Implementation Timeline and Adoption Progression 

Figure 20 (Implementation Timeline and Adoption Curve 

2020-2025) demonstrated the temporal progression of HMIS 
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adoption across the study period. Cumulative adoption rates 

showed steady growth from 5% in Q1 2020 to 87% by Q1 

2025, reflecting successful expansion of system coverage. 

However, active usage rates progressed more gradually, 

increasing from 3% in Q1 2020 to 63% in Q1 2025, 

highlighting the distinction between initial system access and 

sustained engagement. 

The adoption curve exhibited classic S-curve characteristics, 

with slow initial uptake during 2020-2021 (innovation 

phase), rapid acceleration during 2022-2023 (early adopter 

phase), and plateau tendencies in 2024-2025 (early majority 

phase). This pattern suggests that the implementation has 

successfully transitioned through critical adoption phases and 

may be positioned for broader scaling across Ghana’s 

healthcare system. 

 
Figure 20: Implementation Timeline and Adoption Curve 2020-

2025 

Implementation Challenges and Success Barriers 

Figure 21 (Implementation Challenges and Barriers) 

identified connectivity issues as the most prevalent 

implementation barrier, affecting 78% of healthcare facilities 

surveyed. This finding reflects broader infrastructure 

limitations characterizing healthcare technology 

implementation across Ghana’s diverse geographic and 

economic contexts. Training gaps emerged as the second 

most significant challenge, impacting 65% of facilities, 

followed by resistance to change affecting 52% of 

implementation sites. 

Technical support limitations posed challenges for 48% of 

facilities, while hardware constraints impacted 42% of 

implementation efforts. Time constraints related to learning 

curve management affected 38% of healthcare providers, and 

change management challenges influenced 35% of facilities. 

Financial constraints were reported by 28% of facilities, 

while system complexity concerns affected 22% of 

implementation sites. 

 
Figure 21: Implementation Challenges and Barriers 

Peak Usage Patterns and System Load Analysis 

Figure 22 (Peak Usage Patterns and System Load Analysis) 

revealed distinct temporal patterns in HMIS utilization 

aligned with clinical workflow rhythms. Peak system 

utilization occurred during morning hours (8:00-11:00 AM), 

reaching 85% of maximum system capacity, coinciding with 

morning rounds, patient consultations, and administrative 

activities. A secondary usage peak appeared during late 

afternoon hours (3:00-5:00 PM), achieving 80% capacity 

during end-of-shift documentation and handover activities. 

Midday periods (11:00 AM-3:00 PM) showed moderate 

usage at 65% capacity, while evening and night shifts 

demonstrated significantly reduced activity, averaging 25% 

capacity utilization. Weekend usage patterns showed 

substantially lower activity, averaging 40% of weekday 

levels, indicating the system’s primary integration with 

routine clinical and administrative operations rather than 

emergency or continuous care activities. 

 
Figure 22: Peak Usage Patterns and System Load Analysis 

User Experience and Perceived Usefulness Matrix 

Figure 23 (User Experience and Perceived Usefulness 

Matrix) positioned different facility types along two critical 

dimensions: perceived usefulness and ease of use. District 

hospitals demonstrated the highest performance on both 

dimensions, achieving 4.2 perceived usefulness scores and 

3.8 ease of use ratings. Health centres recorded moderate 

performance (3.6 usefulness, 3.4 ease of use), while 

community clinics showed 3.2 usefulness and 3.1 ease of use 

scores. 

Health posts recorded the lowest ratings on both dimensions 

(2.8 usefulness, 2.9 ease of use), reinforcing the relationship 

between facility capacity, infrastructure quality, and 

successful technology adoption. This matrix analysis 
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suggests that perceived benefits and usability challenges vary 

systematically with facility characteristics, indicating the 

need for differentiated implementation and support strategies 

across different healthcare delivery contexts. 

 
Figure 23: User Experience and Perceived Usefulness Matrix 

Findings and Discussion 

Primary Finding: Successful Overall Adoption with 

Persistent Disparities 

The achievement of 74% overall HMIS adoption rates in 

Ketu North Municipality represents significant progress in 

Ghana’s digital health implementation, particularly when 

compared to earlier baseline studies that documented limited 

technology integration in rural healthcare settings(23). 

However, the 35-percentage point gap between urban (90%) 

and rural (55%) adoption rates reveals persistent digital 

divide challenges that align with broader healthcare equity 

concerns documented across sub-Saharan Africa(11,12). 

This disparity pattern echoes findings from similar African 

contexts, where geographic location significantly influences 

technology adoption success. The urban-rural gap 

documented in this study exceeds disparities reported in 

South African studies(10) but aligns with patterns observed 

in Nigeria(9), suggesting that infrastructure limitations 

remain a fundamental constraint on equitable digital health 

implementation across the region. 

Professional Hierarchy in Technology Adoption 

The observed professional hierarchy in adoption rates, with 

doctors leading at 82% and support staff at 58%, corresponds 

to global patterns identified in systematic reviews of 

healthcare technology adoption(2,5). This finding supports 

the Diffusion of Innovation Theory, where early adopters 

typically possess higher education levels, greater 

professional autonomy, and enhanced change tolerance(3). 

The relatively high adoption among pharmacists (80%) and 

laboratory technicians (78%) reflects the structured, protocol-

driven nature of these professions, which may facilitate 

technology integration compared to more variable clinical 

roles. 

The moderate adoption rate among nurses (74%) warrants 

particular attention given their central role in patient care 

delivery. This finding aligns with Mensah et al. (2024)(19) 

observations regarding nursing-specific challenges in EHR 

adoption, including workflow disruption concerns and time 

constraints. The administrative staff adoption rate of 65% 

suggests successful integration of HMIS into non-clinical 

workflows, supporting broader organizational efficiency 

objectives. 

Functional Utilization Patterns and Decision Support 

Integration 

The concentration of usage in basic functions (85% for 

patient registration vs 31% for analytics) represents both 

success and opportunity in Ghana’s HMIS implementation. 

High utilization of fundamental operational features indicates 

successful integration of core system capabilities into daily 

workflows, supporting efficiency objectives documented in 

earlier Ghanaian studies(15,16). However, the substantial 

underutilization of advanced analytical features suggests 

significant untapped potential for evidence-based decision-

making enhancement. 

This utilization pattern aligns with international experiences 

where basic Electronic Health Record (EHR) functionalities 

are adopted more readily than advanced decision support 

tools(5,6). The 67% decision support utilization rate 

represents improvement from earlier studies but indicates 

continued opportunities for clinical decision-making 

enhancement through better feature adoption and training 

focused on analytical capabilities. 

User Experience Challenges and Infrastructure 

Limitations 

The identification of system reliability as the lowest-rated 

satisfaction dimension (3.2/5.0) reflects persistent technical 

infrastructure challenges characterizing healthcare 

technology implementation in resource-constrained settings. 

This finding aligns with connectivity issues affecting 78% of 

facilities and reinforces broader African studies documenting 

infrastructure limitations as primary barriers to sustainable 

eHealth implementation(11,12). 

The high satisfaction with training quality (4.1/5.0) suggests 

successful capacity building approaches that could serve as 

models for scaling implementation across Ghana’s healthcare 

system. However, the moderate overall satisfaction rating 

(3.7/5.0) indicates that technical performance issues may 

undermine user confidence and limit adoption enthusiasm, 

potentially affecting long-term sustainability of 

implementation efforts. 

Implementation Success Factors and Scaling 

Opportunities 

The S-curve adoption pattern observed in the timeline 

analysis suggests that HMIS implementation in Ketu North 

Municipality has successfully navigated critical early 

adoption phases and may be positioned for broader scaling. 

The transition from 5% adoption in Q1 2020 to 87% by Q1 

2025 demonstrates feasibility of rapid technology 

deployment in rural Ghanaian settings when supported by 

appropriate implementation strategies. 

The success factors identified, particularly management 

support effectiveness and comprehensive training programs, 

provide actionable insights for replicating implementation 

success in other districts. The finding that training quality 

received the highest satisfaction ratings suggests that capacity 

building approaches developed in this implementation could 

serve as models for national scaling efforts. 

Temporal Usage Patterns and Operational Optimization 

The pronounced peak usage during morning hours (85% 

capacity) and secondary afternoon peaks (80% capacity) 

provide insights for system optimization and resource 

allocation decisions. These patterns suggest that HMIS has 
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become well-integrated into routine clinical workflows, 

supporting morning rounds, patient consultations, and end-

of-shift documentation activities(23). 

The significantly reduced weekend usage (40% of weekday 

levels) indicates opportunities for system maintenance 

scheduling and staff training activities during lower-demand 

periods. However, this pattern also suggests limited 

integration of HMIS into emergency and continuous care 

activities, potentially representing opportunities for enhanced 

24/7 healthcare service delivery. 

Theoretical Insights 

Technology Acceptance Model Validation 

The User Experience and Perceived Usefulness Matrix 

analysis provides empirical support for the Technology 

Acceptance Model (TAM), demonstrating clear relationships 

between perceived usefulness, ease of use, and adoption 

success across different facility types. District hospitals’ 

superior performance on both dimensions (4.2 usefulness, 3.8 

ease of use) corresponds with their higher adoption rates 

(85%), while health posts’ lower ratings (2.8 usefulness, 2.9 

ease of use) align with their reduced adoption (42%). 

This relationship suggests that infrastructure and 

organizational capacity mediate the relationship between 

technology features and user acceptance, supporting TAM’s 

emphasis on external variables as determinants of perceived 

usefulness and ease of use. The findings indicate that 

successful technology adoption requires alignment between 

system capabilities and organizational readiness to support 

effective utilization. 

Diffusion of Innovation Theory Application 

The professional adoption hierarchy observed in this study 

provides empirical support for Diffusion of Innovation 

Theory’s characterization of adopter categories. Doctors and 

pharmacists, functioning as early adopters, demonstrate 

higher adoption rates and may serve as opinion leaders 

influencing broader organizational adoption. The 

implementation timeline data supports Rogers’ S-curve 

model, with distinct phases of slow initial uptake, rapid 

acceleration, and plateau tendencies. 

The identification of management support as a critical 

success factor (affecting 84% of successful implementations) 

reinforces the importance of organizational leadership in 

facilitating innovation diffusion. This finding suggests that 

implementation strategies should prioritize leadership 

engagement and champion development to accelerate 

adoption across healthcare organizations. 

Social Cognitive Theory Integration 

The success of peer champion approaches and 

comprehensive training programs supports Social Cognitive 

Theory’s emphasis on observational learning and self-

efficacy development. The high satisfaction with training 

quality (4.1/5.0) suggests that structured capacity building 

approaches enhance user confidence and adoption readiness, 

supporting theoretical predictions about the importance of 

self-efficacy in behavior change. 

The organizational variation in adoption success reinforces 

Social Cognitive Theory’s emphasis on environmental 

factors as determinants of individual behavior. The superior 

performance of district hospitals compared to health posts 

reflects differential organizational environments that either 

support or constrain individual adoption efforts. 

Practice Implications 

Healthcare Leadership and Implementation Strategy 

Healthcare leaders implementing similar technology 

initiatives should prioritize organizational readiness 

assessment and infrastructure development alongside 

technology deployment. The 35-percentage point urban-rural 

adoption gap indicates that uniform implementation 

approaches may exacerbate existing healthcare disparities 

rather than addressing them. Leaders should consider 

differentiated strategies that account for infrastructure 

limitations, workforce capacity, and organizational 

characteristics specific to different facility types. 

The success of management support as a facilitator (84% of 

successful implementations) reinforces the critical 

importance of visible leadership commitment throughout 

implementation processes. Healthcare managers should 

establish clear implementation governance structures, 

allocate adequate resources for training and technical 

support, and maintain consistent communication about 

implementation progress and benefits. 

Training and Capacity Building Recommendations 

The high satisfaction with training quality (4.1/5.0) combined 

with significant underutilization of advanced features (31% 

analytics usage) suggests need for multi-phase training 

approaches that extend beyond initial system orientation. 

Training programs should include basic functionality 

orientation, advanced feature development, and ongoing 

competency maintenance components to maximize system 

utilization potential. 

The professional variations in adoption rates indicate need for 

role-specific training approaches that address unique 

workflow requirements and professional concerns. Nursing-

specific training programs should address workflow 

integration challenges, while administrative staff programs 

should emphasize operational efficiency benefits and 

organizational change management support. 

Infrastructure and Technical Support Strategy 

The identification of connectivity issues as the primary 

implementation barrier (78% of facilities) and system 

reliability as the lowest satisfaction dimension (3.2/5.0) 

emphasize the critical importance of robust technical 

infrastructure in sustainable technology implementation. 

Organizations should prioritize network infrastructure 

assessment and improvement before technology deployment, 

including backup connectivity solutions for remote facilities. 

Technical support strategy should emphasize local capacity 

building and distributed support models rather than 

centralized approaches that may be inadequate for remote 

facilities. The success of peer champion approaches suggests 

that training local technical leaders may be more sustainable 

than relying on external support for routine system 

maintenance and user assistance. 

System Design and Feature Development 

The concentration of usage in basic functions (85% 

registration vs 31% analytics) suggests that system design 

should prioritize user-friendly interfaces for fundamental 

capabilities while providing structured pathways for 
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advanced feature adoption. Gradual feature rollout 

approaches may be more effective than comprehensive 

system implementations that overwhelm users with complex 

functionality. 

Decision support tool development should emphasize 

integration with routine clinical workflows rather than 

standalone analytical applications. The 67% decision support 

utilization rate suggests potential for enhancement through 

better workflow integration and contextual decision support 

that emerges naturally from routine patient care activities. 

Policy and Scaling Implications 

The successful adoption progression from 5% to 87% over 

five years provides a feasible timeline for national scaling 

initiatives. Policy makers should consider phased 

implementation approaches that allow for infrastructure 

development, capacity building, and organizational change 

management while maintaining realistic expectations about 

adoption timelines and resource requirements. 

The rural-urban disparity documented in this study reinforces 

the need for targeted policy interventions addressing 

healthcare equity in digital health implementation. National 

eHealth strategies should include specific provisions for rural 

healthcare support, infrastructure development, and capacity 

building that addresses the unique challenges of remote 

healthcare delivery contexts. 

Conclusion 

This comprehensive study provides robust evidence for the 

positive impact of eHealth technologies on healthcare 

provider experiences in Ghana while revealing critical 

implementation challenges that require strategic intervention. 

The research demonstrates significant relationships between 

digital health system usage and healthcare worker 

satisfaction, substantial productivity improvements alongside 

workforce capacity gaps, and successful but uneven 

technology adoption patterns across different healthcare 

contexts. These findings contribute valuable insights to 

Ghana's digital health policy development and provide 

actionable guidance for sustainable eHealth scaling across 

similar resource-constrained settings in sub-Saharan Africa. 

Key Findings by Objective 

Objective 1: eHealth Usage and Healthcare Provider Job 

Satisfaction 

Strong positive relationship between eHealth usage and 

job satisfaction (r = 0.68, p < 0.001) with large effect size 

(Cohen's d = 0.82)  

Professional variations in satisfaction levels: pharmacists 

highest (4.2/5.0), administrative staff lowest (3.4/5.0)  

Organizational disparities with private hospitals showing 

higher usage rates (35% vs 25% high users in public 

facilities)  

Motivation serves as significant mediator (indirect effect 

= 0.34) in the eHealth-satisfaction relationship  

Clinical decision-making support emerged as primary 

driver of satisfaction differences (4.3 vs 2.9 between 

high/low users) 

Objective 2: eHealth Impact on Healthcare Provider 

Workload and Workforce Requirements 

Critical workforce shortage with WISN ratio of 1.43, 

indicating 43% understaffing across eHealth 

professionals  

IT specialists face highest deficit at 40% shortage, 

followed by data analysts (38%) and health information 

management (33%)  

Significant productivity gains of 38% across 

administrative functions, with insurance verification 

showing 63% improvement  

Temporal workload concentration with 67% of activities 

during day shifts, creating infrastructure underutilization  

Projected 85% workforce expansion requirement by 

2025, necessitating urgent capacity building 

interventions 

Objective 3: Healthcare Provider Technology Adoption 

Patterns and Utilization Outcomes 

Overall adoption success with 74% HMIS adoption rate 

across healthcare facilities  

Substantial digital divide with 35-percentage point gap 

between urban (90%) and rural (55%) adoption rates  

Professional hierarchy in adoption with doctors leading 

(82%) and support staff lowest (58%)  

Functional utilization disparity between basic features 

(85% registration) and advanced capabilities (31% 

analytics)  

Mixed user satisfaction with training quality highest 

(4.1/5.0) but system reliability lowest (3.2/5.0) 

Recommendations 

The following are the recommendations based on the 

findings: 

Immediate Implementation Priorities 

Strengthen technical infrastructure by addressing 

connectivity issues affecting 78% of facilities and 

improving system reliability  

Implement targeted workforce recruitment focusing on 

IT specialists and data analysts to address critical 40% 

shortage  

Develop role-specific training programs tailored to 

professional workflows, particularly for nursing staff and 

rural healthcare providers  

Establish differentiated support strategies for public 

health facilities to achieve parity with private sector 

adoption rates 

Medium-term Strategic Interventions 

Create comprehensive capacity building programs to 

address 67% training needs and advance feature 

utilization from 31% to optimal levels  

Implement equity-focused rural support initiatives to 

bridge the 35-percentage point urban-rural adoption gap  

Develop distributed technical support models with local 

champions to improve system reliability satisfaction from 

3.2 to acceptable levels  
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Establish workforce development partnerships with 

educational institutions to meet projected 85% expansion 

requirements by 2025 

Long-term Sustainability Measures 

Integrate eHealth competencies into health professional 

licensing and continuing education frameworks  

Implement workload redistribution strategies to utilize 

off-peak system capacity and improve service 

accessibility  

Develop evidence-based decision support tools to 

increase advanced feature adoption and clinical decision-

making enhancement  

Establish monitoring and evaluation systems to track 

implementation progress and guide continuous 

improvement efforts 
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