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Abstract 
The rapid integration of generative AI into healthcare systems has transformed service delivery, improved 
diagnostic accuracy, accelerated drug discovery, and enabled personalized therapies. However, challenges 
related to data privacy, bias, and technical and regulatory barriers hinder its full potential. This review 
explores the applications of generative AI in healthcare, from synthetic data generation to clinical training. 
Furthermore, the study examines the governance frameworks that impact organizational performance in 
healthcare organizations, with a focus on transparency, accountability, and the interplay between IT 
governance and hospital performance. Governance frameworks, such as the Technology Acceptance Model 
(TAM) and the Non-Adoption-Abandonment-Scale-Scale-Sustain (NASSS) model, provide structured approaches 
to ensure ethical, transparent, and sustainable adoption of generative AI. 
Keywords: Generative Artificial Intelligence, Healthcare Governance, Healthcare Innovation,AI Integration, AI 
Governance Frameworks. 
 

Introduction: 

Recently, the increasing adoption of digital technologies and AI tools in healthcare has transformed the 

healthcare landscape and enhanced the readiness of healthcare systems to deliver healthcare that meets the needs 

of patients and communities [1]. Generative AI is an advanced branch of AI that is characterized by its ability to 

generate new data, such as text, images, and synthetic datasets, based on acquired health data and patterns, 

enhancing the ability of healthcare systems to deliver healthcare services efficiently and improve patient 

outcomes and public health [2]. Generative AI focuses on creating realistic data, which contributes to enhancing 

healthcare across various applications and disciplines [2,3].  

Generative AI contributes to improving diagnostic accuracy, accelerating drug discovery, automating clinical 

documentation, and designing personalized treatment plans [4]. Such innovations have great potential to 

enhance the quality, efficiency, and accessibility of healthcare services, paving the way for a transformational 

shift in patient care and performance across healthcare systems [5]. However, the adoption of generative AI in 

healthcare faces several challenges such as data privacy, bias, and technical and regulatory requirements to 

effectively integrate generative AI [6].  

Therefore, governance frameworks are essential to manage and overcome these challenges. Governance 

principles provide the structural foundations for ensuring the safe handling of AI data while aligning its use with 

health goals and meeting patient and public health needs [7].Governance is a comprehensive approach that 

includes regulatory standards and the management of technology adoption in a way that promotes patient safety, 

transparency, and accountability [8]. Frameworks such as the Technology Acceptance Model (TAM) and the 

Non-Adoption, Abandonment, Scale, Diffusion, and Sustainability (NASSS) model provide structured 

approaches to address barriers to generative AI adoption and ensure sustainability [9]. These models emphasize 

the technical integration of AI and alignment with human-centered and organizational priorities [9,10]. 

Accordingly, this reviwe aims to provide a comprehensive review of generative AI's applications in healthcare 

and examine governance's role in fostering innovation while maintaining ethical and operational standards. 
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Applications of Generative AI in Healthcare 

Generative AI has emerged as a transformative force in healthcare, helping to overcome many of the challenges 

facing healthcare systems. Transformative AI leverages technologies such as generative adversarial networks 

(GANs) and large language models (LLMs) to enhance the efficiency and accuracy of healthcare delivery. 

- Synthetic Data Generation 

Generative AI plays an effective role in producing synthetic datasets that preserve the statistical properties of 

real-world data while ensuring patient privacy. Using models such as generative adversarial networks (GANs), it 

generates realistic, anonymized data that can be used to train machine learning algorithms [11]. This approach 

mitigates privacy concerns, expands data availability, and supports the development of powerful AI applications, 

especially in crisis preparedness and response. 

- Drug Discovery 

Generative AI accelerates drug discovery by simulating molecular structures and predicting their 

pharmacological properties. These models analyze large chemical libraries to identify and optimize candidate 

molecules with desired properties. This reduces the time and cost associated with traditional drug development 

and provides safer and more effective treatments. Additionally, generative AI helps predict side effects of drug 

compounds, enhancing the safety and security of emerging drugs [12]. 

- Medical Diagnosis 

Generative AI dramatically improves diagnostic processes by analyzing diverse data sources, including medical 

images and electronic health records. These models identify complex patterns and associations, enabling earlier 

and more accurate diagnosis of diseases [13]. GANs also enhance diagnostic training by generating synthetic 

medical images that diversify training datasets, improving the performance of AI models [14]. 

- Clinical Documentation 

Generative AI addresses the growing burden of clinical documentation by automating routine tasks. LLMs 

generate high-quality summaries, progress notes, and discharge reports, streamlining workflows, and reducing 

human error. These tools allow clinicians to focus more on patient care by reducing administrative workloads 

[15]. 

- Personalized Medicine 

Generative AI facilitates personalized medicine by integrating genetic, clinical, and lifestyle data to predict how 

individuals will respond to treatments. This enables the design of personalized interventions that improve 

therapeutic outcomes while minimizing risks. Its ability to detect subtle patterns in large datasets makes it a 

powerful tool in the development of precision medicine [16]. 

- Education and Training 

Generative AI provides advanced tools for simulation-based learning. Virtual patient models present diverse and 

realistic scenarios, including rare or complex conditions, allowing trainees to develop diagnostic and decision-

making skills in a controlled environment [17]. LLMs further enhance learning through adaptive educational 

content and real-time feedback, creating a more personalized and effective training experience [18]. 

Enhancing Healthcare with Generative AI 

The integration of generative AI into healthcare represents a shift toward a more data-driven, efficient, and 

patient-centric approach. Its applications, from synthetic data generation to medical training, address critical 

gaps in healthcare delivery and research. While challenges such as data bias, interpretability, and ethical 

considerations remain, strong governance frameworks can guide responsible adoption [19]. Generative AI has 

the potential to reshape healthcare by delivering innovative, scalable, and patient-centric solutions, paving the 

way for a more accessible and efficient healthcare ecosystem [20]. 

Challenges in Integrating Generative AI 

Integrating generative AI into healthcare systems poses technical, regulatory, and ethical challenges. Addressing 

these barriers is essential for safe, effective, and sustainable deployment. 

- Acceptance and Adoption:Healthcare professionals’ acceptance of generative AI depends on their 

perception of its utility and ease of use, as the Technology Acceptance Model (TAM) emphasizes. 

Resistance to adoption of AI often stems from healthcare professionals’ lack of familiarity with AI tools 

and skepticism about the capabilities of AI applications [21]. 

- Data and Resource Readiness:High-quality, representative datasets are essential for training robust AI 

models. Bias, incomplete data, or limited diversity in datasets can lead to poor performance of generative 

AI applications [22]. Therefore, healthcare systems must enact laws, regulations, and regulatory 

frameworks to handle data and ensure data security and integrity. 

- Technical Integration:Integrating AI into existing healthcare systems requires compatibility with 

established workflows, such as electronic health records (EHRs) [13]. Regular updates to AI models 

ensure relevance and reliability, while rigorous validation processes are essential to ensure the accuracy 

and integrity of AI outputs before deployment in clinical settings [23]. 

- Governance:Governance frameworks such as the Non-Adoption, Abandonment, Scale, Deployment, 

Sustainability (NASSS) model are essential to mitigate risk and ensure compliance with ethical and legal 



Integrating Governance Frameworks with Generative AI in Healthcare: Transforming Efficiency, Ethics, and Outcomes 

 

511 

 

standards. Governance facilitates transparency, accountability, and stakeholder engagement, and addresses 

concerns about bias, safety, and trust in AI systems. These frameworks also promote sustainable adoption 

by aligning AI deployment with organizational goals and societal expectations [24]. 

Governance in Healthcare Organizations 

Governance in healthcare organizations is a cornerstone for ensuring ethical standards, enhancing performance, 

and building trust among stakeholders. Effective governance principles enhance the sustainability of health 

systems by ensuring that operational efficiency and patient care priorities are aligned. 

- Clinical Governance 

Clinical governance focuses on maintaining and improving the quality of patient care. It integrates continuous 

quality improvement, adherence to ethical standards, and professional development of healthcare providers. 

Clinical governance ensures that healthcare services meet the highest standards of safety and effectiveness by 

emphasizing evidence-based practices and fostering a culture of accountability [25]. 

- Board Development 

The board of directors plays a critical role in healthcare governance by setting strategic directions, overseeing 

organizational performance, and ensuring alignment with community needs. A well-functioning board fosters 

strong leadership, supports organizational accountability, and balances financial and patient-centered goals. 

Board development ensures that the organization remains adaptable and responsive to evolving healthcare needs 

by prioritizing strategic planning and community engagement [26]. 

- Audit and Risk Management 

Strong audit and risk management frameworks are essential to maintaining the sustainability of health systems. 

Internal and external audits identify deficiencies and ensure compliance with regulatory standards. Effective risk 

management frameworks anticipate potential vulnerabilities and mitigate risks to patient safety, organizational 

reputation, and operational integrity. Together, these practices enhance organizational resilience and trust [26]. 

- Transparency and Disclosure 

Transparency is essential to foster trust among patients, staff, and external stakeholders. Clear and consistent 

disclosure of clinical outcomes, operational metrics, and financial information enhances an organization’s 

credibility and patient satisfaction. Health care organizations can attract investment, improve stakeholder 

engagement, and ensure accountability in decision-making processes. Transparent practices also enhance ethical 

standards and reinforce an organization’s commitment to providing equitable care [27]. 

Integrating Governance and AI 

Integrating governance frameworks into the deployment of generative AI in healthcare is essential to ensure 

ethical, transparent, and effective use. Governance provides a structured mechanism to address key challenges 

such as data privacy, bias mitigation, transparency, ethical accountability, and aligning AI adoption with 

organizational goals and societal expectations [15]. 

Governance Frameworks for AI Implementation 

Effective governance frameworks are essential to managing the complexities of generative AI, prioritizing 

[15,28]: 

- Data Protection: Policies should ensure the secure handling of sensitive patient information while 

complying with privacy regulations such as GDPR and HIPAA. Governance frameworks provide 

standards for data storage, access, and processing. 

- Informed Consent: Transparent policies should enable patients to understand and consent to how their 

data is used in AI systems. 

- Bias and Fairness: Addressing and mitigating biases in AI models is critical to ensuring equitable 

healthcare outcomes for diverse populations. 

- Ethical Accountability: Governance should set ethical guidelines for AI implementation, prioritizing 

patient safety, autonomy, and well-being. 

Governance Committees 

Governance committees play a pivotal role in overseeing the AI implementation lifecycle. These committees 

develop and implement policies related to data security, transparency, and ethical use, while actively monitoring 

AI system performance to mitigate risks. They also facilitate collaboration between technical teams, clinicians, 

and patients, and foster stakeholder engagement and trust. This ensures that generative AI is not only technically 

effective, but also socially and ethically responsible [29]. 

Leverage Governance Models 

Frameworks such as the Technology Acceptance Model (TAM) and the Non-Adoption, Abandonment, Scaling, 

Diffusion, Sustainability (NASSS) model provide structured approaches to integrating governance and AI [30]. 

The TAM model focuses on addressing perceived usefulness and ease of use, promoting acceptance among 

healthcare professionals through training and user-friendly designs [31]. Meanwhile, the NASSS model 

identifies and addresses barriers to adoption across technological, organizational, and societal dimensions, 

ensuring sustainable and effective implementation [32]. Combining these frameworks helps organizations 

systematically address cultural, ethical, and technical challenges. 
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Conclusion 

The integration of generative AI into healthcare represents a transformative opportunity to enhance efficiency, 

accuracy, and accessibility in service delivery. Its applications, including synthetic data generation, drug 

discovery, and personalized medicine, are revolutionizing healthcare delivery and research. However, realizing 

its full potential requires addressing critical challenges such as data security, fairness, and ethical accountability. 

Governance frameworks play a pivotal role in ensuring the responsible and sustainable deployment of 

generative AI. By aligning AI adoption with ethical principles and organizational goals, frameworks such as 

TAM and NASSS enable organizations to overcome barriers and create a healthcare ecosystem that prioritizes 

innovation and equity. The adoption of generative AI, guided by strong governance, has the potential to reshape 

healthcare, delivering high-quality, patient centric. 
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