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Abstract

This article explores how Artificial Intelligence (AI) can completely alter how medical billing systems
work worldwide. Al can help medical facilities make payments faster, more accurately, and more
profitable as things get harder and fewer resources are available. Artificial intelligence can make the
payment process much more manageable, saving healthcare workers time and effort. Therefore, they can
concentrate more on giving better care to their patients. Medical records are checked by Al-powered
coding accuracy solutions that provide the correct billing codes. This lowers the number of mistakes and
rejected claims. Al can improve repayment plans by looking at old data and finding patterns to ensure
doctors get the correct payment rates. A bigger problem is medical scams. Therefore, Al systems can
examine massive datasets, spot odd trends, and alert authorities to possible scams, which conserves funds.
Using Al to bill hospitals has a lot of perks. Problems include data protection, algorithmic bias, muscular
systems, and in-depth training. An increasing number of successful cases from healthcare systems
worldwide demonstrate the real advantages of Al apps, including fewer mistakes in billing, faster payment
processes, and happy patients. Healthcare centers can be more productive, make more money, and give

patients a better experience using Al technologies.
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1 INTRODUCTION

There is a lot of stress on medical systems worldwide because medical billing is complex because
of complicated coding systems and a constantly changing payment structure (Zhao et al., 2024).
Healthcare institutions need accurate and quick medical payment methods to stay in business and make
money. This area is very involved, so issues like using the wrong codes, waiting too long to get paid,
and higher processing costs can happen. People who work in healthcare are stressed out about money,
and customers can't figure out how much their bills are. The research needs to develop creative ways

to make medical billing more accurate immediately so that healthcare groups can make more money.

Medical billing is tricky for many reasons (Sen & Deokar, 2022). A complicated web of rules, laws,
and service standards decides how to bill and get paid in the healthcare system. For each client,
healthcare workers have to follow a different set of rules and codes. Regulations and laws like these

are not always the same for government programs and insurance companies. The International
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Classification of Diseases (ICD) and Current Procedural Terminology (CPT) are two different coding
methods that make bills more difficult. Providers need to know about the latest code changes and ensure
they follow the rules (Levy et al., 2022). Because of this change, medical workers must adapt how they

bill to meet value-based standards and demonstrate that they are good at meeting quality markers.

A lot of the billing has to be done by hand, which makes things more complex and raises the risk of

mistakes and delays, which are bad for both the business and the patients.

Medical bills are hard to deal with, so the research needs fresh ideas that can speed things up, make
them more correct, and cut costs for the business. Artificial intelligence (Al) is what you need to get
things done well (Abramoff et al., 2022). Robotics, machine learning, and Natural Language Processing
(NLP) are all examples of Al technologies that can change medical billing by automating tasks, finding

mistakes, and improving payment systems.
How to Bill for Medical Care

Over the past few decades, scientists have looked into problems with billing administration and
suggested many ways to improve it. The writers discussed how Electronic Health Records (EHRs) have
changed the billing and coding methods needed to get paid (Stein et al., 2024). They analyzed the
correlation between hospitals' success in revenue management and their capacity to increase equity
capital through hospital-level fixed-effect regression evaluation. The authors suggested a big data and
sophisticated analytics methodology to address "revenue leaks," assisting struggling suppliers in
maintaining their revenue operations. They outline a rational perspective on the operational income
cycle and billing procedure administration in the digital health era. The authors assessed the necessity
for healthcare billing procedures and a revenue cycle emphasizing the patient flow procedure (Al Yafi
et al., 2024). The use of technology as a facilitator for medical administrative functions and data mining
has yet to be investigated, as studies in this field predominantly focus on the clinical dimension of

healthcare provision.

Limited research has concentrated on healthcare billing from a process movement and management
viewpoint, thereby necessitating an emphasis on advanced process oversight in medical billing through
a business-oriented approach utilizing approaches to management and understanding frameworks
inherent in managing business processes and process mining, which constitutes the focal point of this

study.

2 IMPROVING CLINICAL DECISION-MAKING USING Al

Al-driven Clinical Decision-Supporting Systems (CDSS) healthcare professionals with immediate
insights and evidence-based suggestions to guide their treatment choices (Kostopoulos et al., 2024). By
incorporating patient-specific information, scientific research, and optimal practices, Al improves the
precision and efficacy of healthcare decision-making, thereby diminishing mistakes in diagnosis and

treatment inconsistencies. Al-enabled CDSS can ascertain appropriate treatment routes, forecast patient
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reactions to medicines, and reduce risks, resulting in more individualized and efficient patient care. Al
systems can evaluate EHRs to detect individuals at risk of problems or bad events, enabling physicians

to intervene promptly and avert potential harm.
Al in Pharmaceutical Discovery and Developing

Figure 1 shows that identifying and creating drugs is notoriously intricate, expensive, and protracted.
Al technologies, including machine learning techniques and mathematical models, are transforming
this process by expediting drug discovery, enhancing the selection of candidates, and reusing current

pharmaceuticals (Kolluri et al., 2022).

By analyzing extensive datasets encompassing molecules, biological routes, and clinical trial
information, Al can discern new therapeutic targets, forecast medication effectiveness and toxicities,
and accelerate the developmental and medical trial stages. Al possesses the capacity to transform the
pharmaceutical sector, initiating a period of expedited, more economical medication discovery and

tailored medical treatments.

Diagnostics 28

Clinical decision support 22
Patient care delivery 19
Drug discovery 13
Healthcare operations 10
Others 8

Figure 1: Pharmaceutical Discovery Analysis

Al-driven statistical analysis enables hospitals and healthcare systems to foresee patient
requirements, enhance resource distribution, and avert negative occurrences, resulting in improved
effectiveness and efficiency in care provision. Al-enabled chatbots and Al-powered virtual assistants
can improve patient satisfaction and facilitate managing oneself by delivering individualized health
information, prescription notifications, and lifestyle advice. Utilizing natural language processing and
machine learning computations, these Al-driven solutions engage patients in actual time, respond to

their concerns, and enable them to make educated medical choices.
Obstacles and Moral Implications

Although Al holds transformational promise, its extensive medical implementation poses numerous

hurdles and ethical dilemmas. Data security, confidentiality, algorithmic bias, and regulation
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compliance must be resolved to guarantee Al's legal and ethical medical application. Figure 2 shows

the importance of medical billing and the changes over the years.
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Figure 2: Importance and Changes Over the Years in Medical Billing

3 RESEARCH METHOD

The author delineates and utilizes the methodology employed in this study, as illustrated in Figure
3. The methodology comprises five stages: Phase 0: planning and justification; Phase 1: extraction;
Phase 2: development of a control-flow modeling and integration of the event log; Phase 3: formulation

of a combined procedure model; and Phase 4: provision of operational assistance.
Phase 0: Strategize and Rationalize

This phase outlines the strategies and rationale for an organized mining initiative utilizing three

methodologies: data-based, question-based, and goal-based.
Phase 1: Extraction

In stage 1, the research collected events logs, constructed models, formulated queries from process-
aware data systems, and engaged domain specialists and other appropriate stakeholders through the
data gathering information management, as outlined in the plan and rationale from stage 0. Objectives

are articulated and defined using essential indicators of success within a goal-oriented framework.
Phase 2: Develop Control-Flow Architecture and Integrate Event Log

This phase entailed the creation of a "de facto" control flow for event log operations utilizing process
mining techniques, including fuzzy mining, heuristic mineral extraction, alpha method, and
evolutionary algorithm, among others. Every entry in the event log corresponds to an activity within

the process architecture. When a preset process framework is available, conduct a conformity check to
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determine whether it aligns with or diverges from the event log procedure. The results of this phase can

guide corporate actions and address inquiries.
Phase 3: Develop an Integrative Process Model

At this level, augment the event and process models by incorporating supplementary viewpoints,
including case and organizational perspectives, and integrate these viewpoints. The outcome of this
phase is a versatile process model that enhances comprehension of the current process, including

identifying obstacles.
Phase 4: Operational Assistance Encompasses Three Operational Actions

Detection, prediction, and recommendation. These initiatives aim to facilitate the efficiency of
business processes. The input for this phase consists of the existing business information derived from
the event log, referred to as "pre-mortem information." The result obtained from this step aids in
identifying anomalies (company exceptions) and recommending effective or likely remedies that fulfill

the business goals.

4 CONCERNS AND AREAS FOR ENHANCEMENT IN AI CHARTING

The application of Al in charting, while encouraging, presents problems. The issues include data
bias, safety, model explanation, cost-effectiveness, excessive alerting, and medical restrictions, with

additional details provided:

* Overreliance and outsourcing: There is apprehension that over-dependency on Al-generated
notes results in diminished critical thinking amongst doctors and possibly hinders their capacity

to perceive nuanced patient cues.

*  Errors and misunderstanding: Al structures, despite excellent accuracy rates, make mistakes in
processing health information, particularly in intricate circumstances. Unquestioning

acceptance of Al recommendations poses the possibility of inaccuracies in the chart.

» Alert weariness: An excessive volume of alerts and messages from Al systems, especially false
positives, results in alert tiredness, which could lead clinicians to overlook essential clinical

information.

» Data and algorithmic bias: Al algorithms based on biased statistics (e.g., those that neglect
minority populations) might perpetuate medical inequities and introduce mistakes in medical
documentation.

» Data privacy: Safeguarding patient information using Al technologies is a significant issue.
Large quantities of data necessary for Al systems present security problems in healthcare and

compromise valuable medical data.



Global Journal of Medical Terminology Research and Informatics, Vol. 3, No, 1, 2025
ISSN-3107-5282

* Expense: The development, implementation, and maintenance of Al systems can incur
significant costs, and healthcare suppliers, particularly in resource-constrained environments,

face ambiguity regarding the return on investment.

» Regulatory difficulties: The medical industry is extensively controlled, and securing approval
for Al technologies can be a protracted process, potentially hindering the market entry of new

technologies.

The research must consider its incorporation to mitigate constraints and challenges and enhance Al's
advantages. Thorough evaluation and verification of Al charting applications in actual clinical
situations are necessary to guarantee precision, dependability, and explanation. Allowing local Al
through on-device training allows large language model technologies to alleviate data privacy issues
and reduce prejudices in pre-trained designs, enhancing trust and targeted patient instruction. Al must
be developed as a collaborative instrument, enhancing medical judgment rather than supplanting it.
Figure 3 illustrates that the efficient use of Al in the medical system is contingent upon combining
technology breakthroughs, legislative foresight, collaboration between disciplines, and educational

initiatives while mitigating the capacity downsides.
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Figure 3: Uses of Al in Medical Billing

5 CONCLUSION

Undoubtedly, Al can change the way healthcare billing is done completely. It gives healthcare
organizations worldwide a lot of power to change how they do business, make more money, and
improve the patient experience. Al-powered billing solutions can help healthcare companies improve
their revenue processes by finding possible bottlenecks, lowering the number of denied claims, and
speeding up the payment process. Al and machine learning techniques allow medical billing systems

to analyze vast amounts of data, spot trends, and make accurate predictions.
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Businesses must set up strong processes and governance frameworks to protect sensitive data and
clarify the billing process. Many people, like healthcare experts, politicians, and people who make new
technologies, need to work together to make it easier for Al to be used in many health bills. It is essential
to put money into schools, tools, and training for healthcare workers so that they have the skills and
understanding to use Al well. To get the most out of Al in healthcare bills, healthcare groups should

create a workspace that encourages people to be creative and work together.

Al will change how healthcare is paid for as it gets better. Deep learning, natural language
processing, and predictive analysis will improve. This will make payment systems more reliable and
valuable. Costs will go down, and medical facilities will be able to give people more personalized, cost-
effective care. Using Al to handle healthcare bills could be very helpful for healthcare worldwide. By
using Al technology, overcoming problems, and pushing for widespread use, healthcare companies can

change how they bill patients and make the future of medicine more effective, exact, and long-lasting.
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