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Abstract: The healthcare industry faces a significant challenge in maintaining regulatory
compliance due to the constant changes of state and federal mandates. On average, more than 40
new mandates are issued each month per state alongside approximately 1 to 7 federal mandates,
creating significant challenges for healthcare providers, payers, and other stakeholders. Manually
tracking, interpreting, and implementing these changes is a complex and resource-intensive
process, making it difficult for organizations to maintain full compliance [1, 2]. In 2022 alone,
healthcare providers faced over 600 new and updated regulations, with significant fines and
penalties for non-compliance [3]. Non-compliance can result in huge penalties, operational
disruptions, and reputational damage [8]. This article explores how Artificial Intelligence (Al)
can automate the compliance process, ensuring 100% adherence to regulatory requirements. We
discuss the challenges of manual compliance, evaluate various Large Language Models (LLMs)
for their effectiveness in detecting policy changes, and outline the implementation process for Al-
driven solutions.
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INTRODUCTION

The healthcare industry operates in one of the most heavily regulated environments, with state and
federal mandates constantly evolving to improve patient care, expand access to coverage, and
ensure fair practices. However, the sheer volume of regulatory changes—often exceeding 50
mandates per both the state and federal each month—poses a significant challenge for healthcare
players, Figure 1. Manual tracking and implementation of these mandates are not only time-
consuming but also prone to errors, leading to non-compliance risks, substantial penalties, and
operational disruptions [8].

In this context, Artificial Intelligence (Al) emerges as a transformative solution. By automating
the detection of policy changes, identifying business requirements, and recommending actionable
steps, Al can help healthcare organizations maintain 100% regulatory compliance while reducing
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costs and risks. This article explores how Al-driven solutions can address the compliance
challenge, streamline processes, and ensure seamless adherence to healthcare mandates and
reforms. We will delve into the pain points of manual compliance, evaluate various Large
Language Models (LLMs) for their effectiveness in detecting policy changes, and outline the
implementation process for Al-driven solutions.
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Figure 1. Total number of mandates by month for 2023. A total 622 out of which 549 state
mandates and 73 federal mandates [13, 14, 15, 16]

METHODOLOGY

To explore the role of Al in healthcare regulatory compliance, this article employs a multi-faceted
approach:

1. Literature Review: Analysis of existing research on Al applications in regulatory
compliance and healthcare mandates.

2. Model Evaluation: Comparison of popular LLMs (GPT-4o0, Llama 3.2, BERT, BioBERT)
using metrics such as accuracy, precision, recall, and F1-score.

3. Case Studies: Examination of real-world examples where Al has been successfully
deployed for compliance management.

4. Cost-Benefit Analysis: Estimation of time and cost savings achieved through Al-driven
compliance solutions.

5. Expert Insights: Input from legal, technical, and healthcare professionals on the
challenges and opportunities of Al in compliance.
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Data for this study was collected from regulatory documents, Al model performance benchmarks,
and industry reports. Charts, tables, and figures are used to present findings clearly and concisely.

The Compliance Challenge

Healthcare organizations are required to comply with a countless of state and federal regulations,
such as the Affordable Care Act (ACA), Health Insurance Portability and Accountability Act
(HIPAA), and state-specific mandates etc. These regulations aim to expand access to healthcare
coverage, protect patient data, and ensure fair billing practices. However, the complexity and
frequency of regulatory changes create significant pain points:

1. Volume of Mandates: With over 50 mandates released monthly, organizations struggle to
keep up with the constant changes of regulatory documents. Healthcare companies end up
processing and implementing approximately 622 mandates per year.

2. Manual Interpretation: Legal teams must manually read, interpret, and translate these
documents into actionable business requirements, a process that is both labor-intensive,
tiring, time consuming and error prone.

3. Collaboration Overhead: Ensuring compliance requires close collaboration between legal,
business, and technical teams, often leading to delays and miscommunication.

4. Risk of Non-Compliance: Failure to comply with regulations can result in huge penalties,
reputational damage, and operational disruptions [8].

For example, a healthcare provider failing to implement a new billing mandate on time could face
fines exceeding millions of dollars, not to mention the loss of patient trust. These challenges
highlight the urgent need for a more efficient and accurate approach to regulatory compliance.

Al as a Solution

Al offers a powerful solution to the compliance challenge by automating the entire process of
tracking, interpreting, and implementing regulatory changes. Here’s how Al can transform
compliance management, Figure 2:

1. Automated Document Analysis: Al systems can scan and analyze regulatory documents
that are received in real-time, extracting key information such as policy changes, deadlines,
and actionable requirements [3, 7].
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2. Business Requirement ldentification: By leveraging large language models, Al can
identify specific business requirements from regulatory texts, ensuring that nothing is
overlooked.

3. Actionable Recommendations: Al systems can recommend actionable steps for
compliance, such as updating plan & products, billing systems, service & procedure
systems, modifying patient consent forms, or training staff on new protocols etc.

4. Performance Metrics: Al models can be evaluated using metrics like accuracy, precision,
recall, and F1-scores to ensure high performance. For instance, a model with 95% accuracy
in identifying relevant policy changes can significantly reduce manual effort and errors.

Al-Driven Compliance Optimization

Business
Requirements
Identification

Al determines necessary
actions

Al suggests compliance
measures

Al ensures adherence to
mandates

Figure 2. Al-Driven Compliance Optimization
Comparison of LLM Models for Regulatory Compliance

When implementing Al for regulatory compliance, selecting the right Large Language Model
(LLM) is crucial. Below is a comparison of popular LLMs, along with their performance metrics
and suitability for healthcare compliance tasks [4, 5, 6]:
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A Preci F1
Model ecd .ECI Recall Strengths Weaknesses
racy | sion Score
High contextual
understanding, Requires significant
GPT-40 95% | 94% | 96% 95% excellent for | computational
complex regulatory | resources.
texts.
f .
BERT 92% | 91% | 93% 92% . ' y window compared
fine-tuned for
o : to GPT-4.
specific domains.
Improved version of Requires extensive
RoBERTa | 93% | 92% | 94% 93% BERT’ beter training data for
handling of long | .. .
fine-tuning.
documents.
Specifically designed | Limited to
BioBERT [ 94% | 93% | 95% 94% for biomedical and | healthcare domain,
healthcare texts. less generalizable.
Handles N9 | lightly  Tower
Longform documents accuracy compared
91% | 90% | 92% 91% efficiently, ideal for
or lengthy  regulatory | . _ GPT-4 and
gy requialony | gioBeRT.
texts.
Key Insights:

e GPT-4 is the most versatile and accurate model, making it ideal for complex regulatory
compliance tasks. However, its high computational requirements may be a barrier for some
organizations.

e BIioBERT is highly effective for healthcare-specific tasks, offering excellent accuracy and
recall for regulatory texts in the healthcare domain.
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Longformer is a strong choice for processing lengthy regulatory documents, though it may

require additional fine-tuning for optimal performance.

To achieve higher accuracy, organizations can retrain pre-trained models using domain-

specific data. For example:

e Fine-tuning BioBERT with a dataset of healthcare regulatory documents can improve
its performance in identifying compliance requirements.

e Retraining GPT-4 with state-specific mandates can enhance its ability to detect region-
specific policy changes.

Implementation Process

Deploying Al for regulatory compliance involves several key steps, Figure 3 & Figure 4:

1.

Model Selection: Choose between pre-trained models (e.g., BERT, GPT) or custom-
trained models based on the organization’s specific needs. Pre-trained models can be fine-
tuned using domain-specific data to improve performance.

Data Preparation: Gather and preprocess regulatory documents, labeling them with

29 ¢¢ 99 ¢¢

procedure,” “coverage” “system” etc.) to train the

99 ¢¢ 29 ¢¢

relevant tags (e.g., “billing,” “service,
Al model.

Model Training and Evaluation: Train the model using supervised learning techniques
and evaluate its performance using metrics like precision, recall, and F1-score.
Hyperparameter tuning can further optimize the model.

Monitoring and Maintenance: Continuously monitor the model’s performance to detect
overfitting or drift. Regular updates with new regulatory data ensure the model remains
accurate and relevant.

Collaboration Across Teams: Legal, business, and technical teams must work together to
validate Al-generated insights and ensure seamless implementation of compliance
requirements.

User Experience: A user-friendly application can be developed for Regulatory Integration
Managers (RIM), who oversee mandates in any organization. This application will enable
them to seamlessly connect, process, identify, implement, and track all regulatory
requirements Figure 5.
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Al Deployment for Regulatory Compliance

Modei Data Model Training  Monitoring and Collaboration
Selection Preparation and Evaluation Maintenance Across Teams
Choosing between Gathering and Training the modet Continuously Legal, business, and
pre-trained and tagging regulatory and evaluating its monitoring and technical teams
custom-trained documents for performance updating the mode! collaborate
models training

Figure 3 Al Deployment for Regulatory Compliance

Workflow for Mandate Change Management

[Nohﬁcahon Receipt @'}—0 [4 tessif —’[@E Data Exlracnon}—
1”-. /

| = LLM Analysis '~ Source Identification
- Federal Notifications | *- Data Processing * - Resource Gathering

S 4.-’—\' ‘.‘. v
Eé Change Tracking ] Rl * ,:_'f?i Storage | { Insight Generation -'é'-

J ~N

' ' ' v
i~ Requirement Changes ! .~ Documentation - - Recommendations
*- Implementation Timelines *- Future Reference -~ Actionable Insights
\—[ Preparation for Discussions E@}—{ System Impact Highlighting "_Lf}}—‘/
— - --- Legal Discussions ----- Impacted Systems
'~~~ Business Stakeholder Discussions ~----- Impacted Areas

Figure 4. Workflow for Mandate Change Management

39



European Journal of Computer Science and Information Technology, 13 (2), 33-42, 2025
Print ISSN: 2054-0957 (Print),

Online ISSN: 2054-0965 (Online)

Website: https://www.eajournals.org/

Publication of the European Centre for Research Training and Development -UK

Mandates Change Management System Bill: 20XX-CA-XX

Secondary text

‘ I'm your assistant and here to answer and do any research

Executive Summary on your mandate refated questions

Secondary text ‘
Compare this mandate with its

previous enacted version and explain

the difference
Requlrements 1 ‘ Lorem ipsum dolor sit amet, consectetur adipiscing
Saecondary text elit. Sed do elusmod tempor incididunt ut labore at
dolore magna aliqua. Ut enim ad minim veniam
Differences
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Secondary adipiscing elit,
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Figure 5. Mandates Change Management System for RIMs

Future Outlook

The role of Al in regulatory compliance is poised to grow significantly in the coming years. As
healthcare regulations become more complex and frequent, Al-driven solutions will become
indispensable for ensuring compliance. Key trends to watch include:

1.

Predictive Compliance: Al could predict future regulatory trends based on historical data,
enabling proactive compliance measures.

Integration with 10T and Blockchain: Al could integrate with 10T devices to monitor
compliance in real-time (e.g., tracking medication storage temperatures) and blockchain
for secure, transparent record-keeping.

Industry-Wide Adoption: As Al proves its value, more healthcare organizations will
adopt these solutions, driving innovation and competition in the market.
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By embracing Al, healthcare organizations can not only ensure 100% compliance but also reduce
costs, enhance operational efficiency, and build trust with patients and regulators.

CONCLUSION

In an era of ever-changing healthcare regulations, maintaining 100% compliance is both a
challenge and a necessity. Al-driven solutions offer a powerful way to automate the tracking,
interpretation, and implementation of regulatory changes, saving time, reducing costs, and
minimizing risks. By leveraging advanced NLP models, fostering cross-team collaboration, and
integrating with existing tools, healthcare organizations can navigate the complexities of
compliance with confidence. This enhanced compliance guarantees higher standards of care,
minimizes operational disruptions, and leads to improved healthcare outcomes

As the healthcare industry continues to evolve, Al will play an increasingly critical role in ensuring
compliance, improving patient outcomes, and driving operational excellence. The future of
regulatory compliance is here—and it’s powered by Al
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