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Abstract 

Artificial Intelligence (AI) has emerged as a transformative force in reshaping 

both the operational and strategic dimensions of healthcare financial 

management (HFM). As healthcare systems worldwide face persistent 

challenges related to cost containment, efficient resource allocation, and 

sustainable service delivery, AI-driven tools present novel approaches to 

enhance decision-making, streamline administrative functions, and optimize 

financial performance. By leveraging machine learning, natural language 

processing, robotic process automation, and predictive analytics, AI integrates 

diverse clinical, financial, and operational datasets to provide actionable insights 

that extend beyond the capabilities of conventional financial frameworks. This 

study explores the integration of AI into HFM with a particular emphasis on 

sustainable development, where financial efficiency must align with equitable 

healthcare access, social accountability, and the long-term resilience of health 

systems. Empirical findings indicate that AI improves operational efficiency by 

reducing billing errors, lowering denial rates, and accelerating reimbursement 

processes, while simultaneously contributing to global sustainability goals by 

minimizing systemic inefficiencies, lowering administrative overhead, and 

promoting fair allocation of financial and medical resources. Furthermore, AI 

applications strengthen risk pooling, budgetary forecasting, and expenditure 

control, thereby enhancing financial protection for both institutions and patients. 

Issues of algorithmic fairness, data privacy, and explain ability are particularly 

relevant in ensuring that AI-supported financial decision-making maintains trust 

across stakeholders and avoids perpetuating inequities. The convergence of AI 

and HFM provides a structured pathway for healthcare organizations to achieve 

fiscal responsibility while advancing the sustainability agenda, ensuring that 

economic growth, social well-being, and environmental stewardship remain 

interconnected. By situating AI within the broader discourse on digital 

transformation in healthcare, this research contributes to the understanding that 

sustainable development requires not only technological innovation but also 

robust governance mechanisms that safeguard equity, transparency, and 

institutional trust. 
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INTRODUCTION 
Artificial intelligence (AI) refers to computational systems capable of simulating human-like cognitive 

processes such as learning, reasoning, perception, and decision-making (Sharma et al., 2022). Within 

healthcare, AI has been widely defined as the application of machine learning, deep learning, and 

natural language processing methods to improve clinical outcomes, streamline operational 

efficiency, and enhance patient engagement. Healthcare Financial Management (HFM) is the 

specialized discipline that oversees the planning, controlling, and monitoring of financial resources 

within healthcare organizations, ensuring cost efficiency, accountability, and sustainability(Rahman 

et al., 2022). At the intersection of these fields, AI-enabled HFM integrates predictive analytics, 

automated coding, fraud detection, and cost optimization, providing a critical bridge between 

financial accountability and improved patient services. On an international scale, healthcare 

spending continues to account for a significant portion of national budgets, ranging from 8% of GDP 

in emerging economies to over 17% in developed countries such as the United States. The World 

Health Organization emphasizes that aligning healthcare financing with sustainability goals is 

essential for equitable access and long-term system resilience. By embedding AI into HFM, 

organizations worldwide can address inefficiencies in billing, insurance, claims processing, and 

resource allocation that have historically strained healthcare systems. These definitions establish the 

foundation for analyzing the role of AI as a transformative enabler in financial decision-making within 

healthcare, especially under the global mandate of sustainable development. 

 
Figure 1: Health System Readiness for Artificial Intelligence 

 
 

Healthcare Financial Management plays a decisive role in ensuring that healthcare systems remain 

solvent, equitable, and adaptable under growing pressures such as population aging, chronic 

disease prevalence, and increasing treatment costs (Rao et al., 2022). The discipline encompasses 

revenue cycle management, budgeting, reimbursement systems, and compliance monitoring, 

requiring the integration of financial strategies with clinical operations. Globally, healthcare 

expenditures exceeded USD 9 trillion in 2020, reflecting the urgency of robust financial strategies to 

ensure sustainability. In resource-limited countries, inefficiencies in financial management often 

translate into service underutilization, inequitable care access, and financial hardship for patients 

(Suha & Sanam, 2023). In developed economies, inefficiencies often manifest through administrative 

waste and costly payment errors, where studies have shown that up to 25% of healthcare 

expenditures may be avoidable with better management. The international relevance of HFM is 

amplified by the COVID-19 pandemic, which exposed systemic weaknesses in funding, billing 

accuracy, and insurance claims. AI-driven solutions, particularly predictive analytics, have been 

introduced across countries like the UK, Germany, and Japan to manage hospital resource 

allocation and financial planning more effectively (Strohm et al., 2020). This demonstrates that HFM, 

when supported by AI, can serve not only national systems but also global health priorities, aligning 
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with the United Nations’ Sustainable Development Goal 3 (SDG 3) of ensuring healthy lives and 

promoting well-being for all at all ages (Rahman et al., 2022). 

 
Figure 2: Pathways to Efficiency, Equity, and Sustainability 

 
 

AI has introduced transformative capabilities within healthcare financial management by 

automating tasks, enhancing accuracy, and enabling predictive cost models (Gupta et al., 2021; 

Hosne Ara et al., 2022). One of the most significant applications is in revenue cycle management, 

where AI tools support billing, claims coding, and fraud detection. Automated coding systems using 

natural language processing reduce human error and accelerate reimbursement cycles (Jahid, 

2022; Whicher & Rapp, 2022). Predictive analytics models forecast patient admission rates, treatment 

costs, and payment risks, allowing hospitals to allocate resources more effectively. Fraud detection, 

a persistent challenge in healthcare systems, benefits from AI algorithms capable of identifying 

unusual billing patterns with higher accuracy than traditional auditing methods. For example, (Wolff 

et al., 2021) estimated that AI-based interventions could reduce administrative costs in healthcare 

by up to USD 100 billion annually in the U.S. alone. Globally, insurers and healthcare providers in 

countries like Singapore, Canada, and Sweden are piloting AI-driven claims adjudication systems to 

enhance fairness and reduce costs. Such applications position AI as a financial stabilizer within 

healthcare, capable of reducing operational inefficiencies while promoting equitable financial 

practices across international healthcare systems. 

Financial sustainability in healthcare refers to the capacity of a system to maintain service delivery 

without compromising equity or quality under economic constraints. AI contributes to sustainability 

by identifying inefficiencies, enabling resource optimization, and improving forecasting models for 

long-term planning (Gupta et al., 2021; Uddin et al., 2022). In lower- and middle-income countries 

(LMICs), where healthcare systems rely heavily on donor funding and out-of-pocket payments, AI 

tools are being piloted to track expenditures and prevent resource leakages (Akter & Ahad, 2022; 

Rahman et al., 2022). Studies in India and Kenya have demonstrated that AI-powered accounting 

systems reduce administrative overhead while increasing transparency in public healthcare 

financing (Arifur & Noor, 2022; Schönberger, 2019). In high-income nations, hospitals use AI to predict 

patient readmission risks, which are directly tied to insurance reimbursement penalties, thus aligning 

financial incentives with quality improvement (Hassan et al., 2021; Rahaman, 2022). The OECD  

highlights that sustainable healthcare financing requires systems to not only control costs but also 

allocate resources equitably, ensuring that underserved populations are not excluded.  

Risk management is central to healthcare financial management, encompassing credit risks, 

reimbursement delays, fraud, and compliance issues. Fraudulent claims alone account for billions in 

healthcare losses annually, with estimates ranging from 3% to 10% of total healthcare spending 

worldwide (Hasan et al., 2022; Leeuwen et al., 2021). AI systems employing anomaly detection, 

clustering, and predictive modeling techniques provide superior fraud detection by recognizing 
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irregularities in billing and claims processing. For example, U.S. Medicare has adopted AI-driven fraud 

prevention tools that saved over USD 1.7 billion in improper payments in 2019. Similarly, AI platforms 

in Europe have been leveraged to monitor pharmaceutical supply chains and detect financial 

irregularities in reimbursement. Beyond fraud detection, AI enhances compliance management by 

automatically updating billing codes in alignment with international classification systems such as 

ICD-11, reducing costly regulatory errors (Bublitz et al., 2019; Hossen & Atiqur, 2022). These 

international implementations illustrate that AI not only strengthens the integrity of healthcare 

finance but also ensures accountability, aligning with global sustainable development frameworks 

that prioritize efficient resource use and financial justice. The primary objective of this study is to 

examine how Artificial Intelligence can be strategically integrated into Healthcare Financial 

Management systems to support the broader agenda of sustainable development. The research 

seeks to provide a comprehensive analysis of AI-driven tools, processes, and applications that are 

currently transforming financial operations in healthcare institutions, with an emphasis on efficiency, 

accountability, and long-term viability. Specifically, the study aims to investigate how AI can 

streamline revenue cycle management, enhance risk prediction, reduce financial fraud, and 

optimize cost structures without compromising equitable access to healthcare services. Another 

objective is to highlight the capacity of AI to align healthcare financial practices with sustainability 

frameworks, particularly in reducing waste, ensuring fair allocation of resources, and supporting 

universal health coverage goals. This exploration will involve a cross-national perspective, 

acknowledging how both high-income and low-to-middle-income countries are leveraging AI in 

different capacities to overcome systemic financial challenges. Furthermore, the study intends to 

assess the ethical, governance, and transparency requirements that must accompany the use of AI 

in healthcare financial decision-making, ensuring that technological integration promotes fairness 

and accountability. 

LITERATURE REVIEW 

The integration of Artificial Intelligence into Healthcare Financial Management has generated a 

growing body of scholarship that spans healthcare informatics, economics, management science, 

and sustainability studies. As healthcare systems worldwide confront escalating costs, inefficiencies 

in resource allocation, and the challenge of aligning financial operations with sustainable 

development goals, AI has emerged as a potential enabler of transformation. The literature reflects 

a diverse range of perspectives, from the application of predictive analytics in revenue cycle 

management to the use of anomaly detection systems for fraud prevention and the broader 

implications of digital transformation in global health finance. Research studies demonstrate how AI 

can reduce administrative burdens, optimize reimbursement pathways, and strengthen financial 

transparency across both high-income and resource-limited contexts. At the same time, scholarly 

discourse highlights the ethical, legal, and governance considerations that shape the responsible 

use of AI in financial decision-making, particularly where transparency and equity are at stake. This 

review section is designed to synthesize existing research, categorize it into distinct thematic 

domains, and critically examine the depth and breadth of evidence regarding the intersection of 

AI, HFM, and sustainable development.  

Artificial Intelligence and Healthcare Financial Management 

Artificial Intelligence (AI) is defined as the capability of computational systems to simulate cognitive 

functions such as reasoning, learning, and decision-making, extending to domains that involve highly 

structured financial data analysis (Ramachandran, 2024). In financial contexts, AI builds on 

theoretical underpinnings derived from computer science, operations research, and econometrics, 

offering a framework for automated decision systems. The application of machine learning models 

in finance emphasizes predictive accuracy and anomaly detection, aligning with decision theory 

principles that govern rational choice under uncertainty. Neural network-based architectures have 

been shown to enhance forecasting models for financial management by addressing non-linearities 

in data that traditional statistical methods fail to capture. In healthcare-specific finance, AI models 

are increasingly applied to optimize budgetary allocations, automate billing processes, and improve 

predictive cost modeling. The theoretical foundations of AI in financial contexts are further informed 

by systems theory, which conceptualizes organizations as interdependent structures where 

computational intelligence can enhance efficiency (Jackins et al., 2020; Tawfiqul et al., 2022). 

Empirical evidence demonstrates that AI improves decision accuracy in complex environments by 

integrating large-scale heterogeneous datasets, including claims, clinical records, and financial 
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transactions (Lee & Yoon, 2021; Md.Kamrul & Omar, 2022). Research also highlights that algorithmic 

decision-making must be balanced with explainability frameworks to maintain trust and 

accountability in financial governance (Uzir et al., 2021). Collectively, these studies illustrate that AI’s 

theoretical basis lies at the intersection of computational modeling, decision theory, and 

organizational systems, providing healthcare finance with a robust analytical infrastructure capable 

of addressing multifaceted challenges such as fraud detection, revenue optimization, and 

sustainability alignment. 

 
Figure 3: Global Distribution of AI Adoption in Healthcare Financial Management 

 
 

Healthcare Financial Management (HFM) encompasses the systematic processes through which 

healthcare organizations plan, control, and allocate financial resources to maintain operational 

stability and service delivery. At its core, HFM addresses revenue cycle management, budgeting, 

cost accounting, and capital investment decisions. A foundational body of literature emphasizes the 

importance of revenue cycle processes, which include patient registration, insurance verification, 

claims processing, and collections, all of which determine institutional liquidity (Damoah et al., 2021; 

Mubashir & Abdul, 2022). Studies confirm that inefficiencies in billing and claims management 

contribute significantly to administrative overhead, with estimates in the United States alone 

indicating that up to 30% of healthcare expenditure is related to administration. Globally, HFM also 

involves balancing cost control with equitable access to services, particularly in systems striving 

toward universal health coverage. Analytical approaches such as cost-effectiveness analysis and 

risk pooling are central tools within HFM, ensuring that resource allocation aligns with both 

organizational and public health priorities. Recent evidence highlights the use of decision-support 

systems to enhance budgetary control and manage capital expenditures in high-demand clinical 

environments (Garlík & Přívětivý, 2024; Reduanul & Shoeb, 2022). Additionally, financial transparency 

mechanisms such as performance-based reporting have been linked to improved stakeholder 

confidence and institutional resilience. Across both public and private healthcare sectors, the 

literature underscores that HFM is not only about maintaining solvency but also about ensuring that 

fiscal practices support sustainability, accountability, and efficiency. Collectively, these studies 

position HFM as a critical function that underpins the financial viability of healthcare institutions while 

aligning operational realities with broader systemic goals (Hadley et al., 2020). 

Healthcare Financing and Sustainability 

Healthcare financing remains one of the most critical global challenges, as rising costs and disparities 

in access persist across both high- and low-income countries. (Hossen & Atiqur, 2022; Schönberger, 

2019)  note that administrative waste accounts for a substantial proportion of healthcare costs, with 
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the United States experiencing administrative overhead as high as 30% of total spending. Hassan et 

al. (2021)  compare U.S. expenditures with other OECD nations, emphasizing that higher costs are 

not necessarily linked to superior outcomes. In low- and middle-income countries, financial barriers 

to access remain a pressing equity issue, with catastrophic health expenditures driving millions into 

poverty annually. The World Health Organization identifies insufficient pooling of resources and 

reliance on out-of-pocket payments as structural weaknesses undermining financial protection. 

Studies highlight that inequitable financing mechanisms disproportionately affect vulnerable 

populations, exacerbating disparities in care delivery (Jakaria et al., 2025; Leeuwen et al., 2021). 

Scholars such as Bublitz et al. (2019) argue that fragmented financing structures impede efficiency, 

as multiple funding channels often create duplication and misallocation of resources. The literature 

also underscores that aging populations, technological advancements, and rising chronic disease 

prevalence intensify fiscal pressures across health systems. In emerging economies, donor 

dependency creates volatility in financial flows, raising sustainability concerns. Cross-border 

evidence demonstrates that universal health systems, such as those in Scandinavia, achieve stronger 

cost containment through tax-based financing and centralized negotiation, yet still face pressures 

from increased demand and workforce costs.  

 
Figure 4: Healthcare Financing and Sustainability 

 
 

The United Nations’ Sustainable Development Goals (SDGs) provide an overarching framework 

linking healthcare financing with broader sustainability targets. Goal 3, which seeks to ensure healthy 

lives and promote well-being, explicitly emphasizes universal health coverage, requiring systems of 

financial management that protect households from catastrophic spending. Research by Rao et al. 

(2022) demonstrates that financial protection remains uneven, with more than half the global 

population lacking essential health service access. Studies highlight that effective Healthcare 

Financial Management (HFM) systems can contribute directly to SDG 3.8 by strengthening revenue 

mobilization, pooling, and strategic purchasing. Kerasidou (2021) argue that AI and digital 

technologies can accelerate progress toward health-related SDGs by improving transparency and 

efficiency in financial decision-making. Empirical evidence from Asia and Africa illustrates that 

government-led insurance schemes aligned with SDG frameworks enhance financial protection 

when supported by effective fiscal governance. At the macro level, Suha and Sanam (2023) 

emphasize that integrating health financing within SDG targets requires long-term institutional 

investment and regulatory frameworks to support accountability. In Europe, studies show that 

aligning health financing policies with SDG priorities has led to stronger monitoring systems and 

improved public trust in healthcare institutions. Analysis from Latin America further demonstrates that 

linking HFM practices to equity and sustainability goals improves coverage expansion and access 

equity. The literature consistently shows that HFM not only serves as a managerial tool but also as a 

structural enabler of sustainable development by aligning fiscal efficiency with equity-driven global 

health targets (Hossen et al., 2023; Sanjai et al., 2025). 

Comparative studies of financial sustainability models across countries provide insights into how 

health systems manage the tension between cost containment, access, and quality. Strohm et al., 

(2020) compare the health systems of Germany, Japan, and the United States, identifying 

differences in insurance structures, risk pooling, and payment mechanisms that shape financial 

sustainability. Germany’s statutory health insurance system achieves financial balance through 

employer-employee contributions and risk adjustment mechanisms, while Japan leverages 

community-based financing for universal coverage. Scandinavian countries rely on tax-funded 
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models, which literature suggests are effective in containing costs and achieving equity, though they 

face resource constraints linked to workforce and aging populations. By contrast, market-driven 

models such as that of the United States are associated with high expenditure levels and fragmented 

coverage. In low- and middle-income countries, hybrid financing models have been employed to 

balance donor contributions, government spending, and out-of-pocket payments, though 

sustainability remains fragile. China’s evolution of healthcare financing, from fragmented 

community-based schemes to a consolidated national insurance system, has been widely studied 

as a model of rapid scale-up (Lee & Yoon, 2021; Hasan, 2025; Akter, 2025). Similarly, Thailand’s 

Universal Coverage Scheme demonstrates that strategic purchasing and state-backed financing 

can deliver equitable health outcomes at relatively low cost. Comparative literature also identifies 

the role of governance structures in sustaining financing models, with countries emphasizing 

transparency and accountability achieving more durable outcomes. Cross-national evidence 

therefore underscores that while diverse financing models exist, sustainability depends on a 

combination of equitable risk pooling, strong fiscal governance, and effective integration of health 

financing with social policy frameworks (Uzir et al., 2021). 

AI in Revenue Cycle Management and Administrative Efficiency 

Automation has emerged as one of the most immediate applications of Artificial Intelligence (AI) in 

healthcare financial management, particularly in billing, claims processing, and documentation. 

Research indicates that administrative inefficiencies contribute significantly to healthcare costs, with 

administrative spending accounting for 15–30% of total expenditures in the United States and similar 

burdens observed in other advanced economies (Damoah et al., 2021; Kulkov et al., 2023). AI-driven 

robotic process automation (RPA) has been employed to streamline repetitive tasks such as 

insurance verification, claims coding, and electronic data entry, thereby reducing error rates and 

processing times.  

 
Figure 5: AI in Revenue Cycle Management and Administrative Efficiency 

 
 

Case studies demonstrate that hospitals employing AI-based document understanding tools 

achieve accuracy rates above 98%, reducing manual workload by nearly half and enabling more 

timely reimbursements. Natural language processing (NLP) further improves automation by enabling 

the interpretation of unstructured clinical notes for billing documentation, enhancing coding 

precision and compliance with payer requirements (Garlík & Přívětivý, 2024; Ara et al., 2022; Akter, 

2023; Subrato & Faria, 2025). Research also suggests that AI applications in claims adjudication 

significantly lower denial rates, thereby improving cash flow and reducing administrative overhead. 

Hospitals that integrated AI into billing workflows report enhanced turnaround times, improved 

patient satisfaction, and financial savings attributable to reduced labor-intensive processes. 

Comparative evidence shows that automation contributes to both efficiency and transparency by 

standardizing documentation processes and reducing variability in claims submissions (Ashta & 

Herrmann, 2021). Collectively, the literature demonstrates that automation facilitated by AI is not 

only a cost-saving mechanism but also a means of enhancing accuracy, compliance, and 

accountability in healthcare financial operations. 
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Fraud Detection, Risk Assessment, and Financial Integrity 

Fraudulent insurance claims remain a significant challenge for healthcare financing systems globally, 

with estimates suggesting that between 5% and 10% of health expenditures are lost annually to fraud, 

waste, and abuse (Abdullah Al et al., 2024; Shaiful & Akter, 2025; Noor & Momena, 2022; Verma, 

2022). Artificial Intelligence (AI) techniques, particularly anomaly detection algorithms, have been 

applied to address this problem by identifying irregular patterns in claims data that deviate from 

expected norms. Research demonstrates that supervised and unsupervised learning methods, 

including support vector machines (SVM), k-means clustering, and random forests, enhance the 

detection of fraudulent claims by processing large, complex datasets with greater accuracy than 

traditional auditing approaches (Roseline et al., 2022; Hasan et al., 2024; Shamima et al., 2023). 

Neural network models, especially deep learning architectures, have been employed to identify 

hidden fraud indicators within both structured data such as billing codes and unstructured data such 

as clinical narratives (Roseline et al., 2022; Verma, 2022). Studies highlight that the integration of 

natural language processing (NLP) with anomaly detection systems enables hospitals and insurers to 

flag suspicious claims embedded in free-text physician notes. Comparative evidence suggests that 

hybrid approaches, combining rule-based systems with AI-driven anomaly detection, improve both 

sensitivity and specificity in fraud detection (Masud, Mohammad, & Ara, 2023; Mubashir & Abdul, 

2022). International case studies, including applications in the United States’ Medicare and Medicaid 

systems, demonstrate reductions in improper payments when AI-driven anomaly detection platforms 

are deployed (Istiaque et al., 2023; Akter et al., 2024). Similarly, European insurance providers have 

reported significant gains in fraud detection efficiency through the use of anomaly detection 

algorithms integrated with claims management platforms. Collectively, the literature indicates that 

AI-based anomaly detection systems provide healthcare organizations with a powerful mechanism 

to safeguard financial resources, reduce waste, and enhance institutional accountability (Adar & 

Md, 2023; Islam & Debashish, 2025; Rahman et al., 2021). 

 
Figure 6: Fraud Detection, Risk Assessment, and Financial Integrity 

 
 

Machine learning models play a critical role in risk prediction within healthcare financing, enabling 

institutions to anticipate cost drivers, predict claims expenditures, and assess systemic vulnerabilities. 

Research underscores that actuarial models traditionally used in health insurance risk assessment 

have been enhanced by machine learning algorithms, which capture non-linear relationships and 

high-dimensional data patterns (Rahman et al., 2025; Masud et al., 2025; Verma, 2022). Applications 

of regression-based models, decision trees, and ensemble learning methods have demonstrated 

improvements in forecasting patient utilization trends and associated costs. Long short-term memory 

(LSTM) networks and recurrent neural networks (RNNs) have been shown to predict long-term 

expenditure patterns by leveraging time-series claims data. Studies also highlight that risk prediction 

models are central to identifying high-cost patient populations, enabling more accurate budgetary 

planning and pooling strategies in both public and private healthcare financing systems. Empirical 

evidence demonstrates that in China, machine learning algorithms applied to national insurance 

schemes improve accuracy in predicting expenditure growth, thereby supporting fiscal stability. 
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Similarly, European systems report the use of machine learning tools to evaluate readmission risks and 

align financing with clinical outcomes. Studies in the United States illustrate that predictive risk models 

integrated into insurance underwriting reduce uncertainties and improve actuarial fairness (Ashta & 

Herrmann, 2021; Jahid, 2022; Rahaman, 2022). By refining forecasting precision and identifying 

vulnerabilities in healthcare spending, machine learning models contribute to more robust and 

adaptive financial management strategies across diverse health systems. 

Cost Optimization and Resource Allocation 

The literature identifies Artificial Intelligence (AI) as a critical enabler of advanced budgeting and 

expenditure analysis within healthcare financial management. Traditional budgeting processes 

often rely on retrospective, linear models that struggle to account for dynamic variations in patient 

demand, reimbursement policies, and operational costs (Ashta & Herrmann, 2021). AI-enabled 

systems, by contrast, incorporate predictive modeling and machine learning algorithms to analyze 

historical claims, utilization trends, and real-time expenditure data, offering significantly greater 

accuracy in forecasting financial needs. Research demonstrates that hospitals employing AI-based 

budgeting platforms experience improved alignment between projected and actual expenditures, 

thereby reducing fiscal discrepancies and inefficiencies. Studies also highlight the role of natural 

language processing (NLP) in extracting financial insights from unstructured data, such as clinical 

documentation, to inform budgetary decisions (Khan et al., 2025; Uddin et al., 2022; Malhotra et al., 

2018). Neural network applications have been particularly effective in identifying cost drivers, 

enabling healthcare institutions to optimize allocations across departments and service lines 

(Damoah et al., 2021; Arafat et al., 2025; Sanjai et al., 2023). Comparative evidence suggests that 

AI-enabled budgeting reduces administrative costs associated with manual forecasting and 

enhances transparency in reporting, thus reinforcing accountability to stakeholders. Empirical 

examples from U.S. hospitals indicate that the adoption of AI in financial planning contributes to 

significant cost savings by mitigating inefficiencies in procurement and supply chain management. 

Collectively, the literature demonstrates that AI-enabled budgeting and expenditure analysis offers 

healthcare organizations a reliable means of aligning financial planning with operational realities, 

promoting efficiency and financial integrity (Masud, Mohammad, & Sazzad, 2023; Kamrul & Omar, 

2022). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AI applications extend beyond budgeting to support resource pooling and equitable distribution in 

healthcare financing, areas that are central to health system sustainability and equity. Resource 

pooling refers to the collection and management of financial contributions to spread health risks 

across populations, while equitable distribution ensures fair allocation of pooled resources. AI-

Figure 7: Cost Optimization and Resource Allocation 
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enabled tools enhance pooling mechanisms by integrating diverse datasets, including 

demographic profiles, epidemiological data, and expenditure patterns, to optimize allocation 

strategies (Garlík & Přívětivý, 2024; Ashiqur et al., 2025; Tawfiqul et al., 2024). Studies demonstrate that 

machine learning algorithms predict high-cost populations and identify regions of underfunding, 

thereby informing equitable distribution policies. Evidence from low- and middle-income countries 

indicates that AI supports the governance of pooled donor funds by detecting inefficiencies and 

leakages, ensuring that resources reach intended beneficiaries. European health systems also report 

the use of AI-based decision support to allocate pooled budgets across hospitals and regional 

authorities, reducing disparities in service provision. Research highlights the integration of AI into 

insurance risk adjustment schemes, where algorithms model cost variations to redistribute funds 

among providers, promoting fairness in financing (Razzak et al., 2024; Ashta & Herrmann, 2021; Md 

et al., 2025). The literature also emphasizes the ethical imperative of transparency, as algorithmic 

decisions in resource pooling must align with principles of fairness and accountability. Collectively, 

findings suggest that AI-driven resource pooling frameworks contribute significantly to equity by 

aligning financial flows with population health needs and systemic fairness. 

Data Analytics, Predictive Modeling, and Decision Support 

Machine learning has become an essential tool for forecasting healthcare expenditures, offering 

predictive accuracy and adaptability beyond traditional actuarial and econometric models. 

Classical approaches often rely on regression-based techniques that fail to capture the nonlinear 

and high-dimensional nature of healthcare spending. Studies demonstrate that machine learning 

algorithms such as random forests, support vector machines, and gradient boosting enhance 

expenditure predictions by identifying complex interactions between demographic, clinical, and 

utilization variables (Ashta & Herrmann, 2021; Wang et al., 2018). Neural network architectures, 

including long short-term memory (LSTM) networks, have been applied successfully to time-series 

claims data, allowing institutions to forecast expenditure trajectories over extended periods. 

Empirical findings from U.S. insurance markets show that machine learning models outperform 

traditional cost-prediction frameworks in identifying high-cost patients and estimating future claims, 

thereby improving the accuracy of budgetary planning (Istiaque et al., 2024; Sazzad, 2025a; Sazzad 

& Islam, 2022). In European contexts, health financing agencies have employed machine learning 

to predict the economic burden of chronic diseases, aiding in expenditure prioritization and cost 

containment. Similar studies from China and Japan highlight the utility of predictive modeling in 

national insurance schemes, where algorithms improve fiscal stability by forecasting population-level 

health costs. Systematic reviews also confirm that predictive models enhance fiscal governance by 

reducing uncertainty and improving allocation efficiency. Collectively, the literature shows that 

machine learning strengthens financial forecasting by addressing structural limitations in 

conventional models and by aligning expenditure predictions with institutional and systemic health 

financing needs (Tawfiqul, 2023). 

The integration of big data analytics with Healthcare Financial Management (HFM) platforms has 

significantly expanded organizational capacity to manage expenditures, detect inefficiencies, and 

support strategic planning (Subrato, 2025; Akter & Razzak, 2022). Big data analytics incorporates vast 

datasets including clinical records, insurance claims, pharmaceutical information, and behavioral 

data, creating multidimensional views of healthcare financial flows. Research demonstrates that 

data integration enables more precise expenditure analysis, as algorithms identify outliers, track cost 

drivers, and assess resource utilization at both patient and institutional levels (Hasan et al., 2023; 

Hasan et al., 2022; Subrato & Md, 2024). Studies highlight the role of Hadoop and cloud-based 

infrastructures in supporting scalable analytics for healthcare systems, ensuring that financial and 

clinical data streams converge to inform decision-making. Evidence from U.S. hospital networks 

indicates that big data platforms reduce administrative inefficiencies and support performance-

based financial reporting by aligning expenditures with clinical outcomes. European health systems, 

including the United Kingdom’s NHS, report the use of integrated data platforms for real-time 

expenditure monitoring, thereby improving accountability in public financing (Jahan et al., 2025; 

Arifur & Noor, 2022; Akter et al., 2023). In Asia, the adoption of big data-enabled platforms in China’s 

national insurance system has allowed policymakers to link financing decisions with population 

health data, reducing inefficiencies in fund allocation (Islam & Ishtiaque, 2025; Tawfiqul et al., 2022; 

Sazzad, 2025). Studies from Latin America and Africa similarly document the role of donor-funded 

big data initiatives in improving fiscal transparency and reducing resource leakages. Collectively, 
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the literature converges on the finding that big data integration transforms HFM by creating robust, 

transparent, and data-driven infrastructures that strengthen expenditure governance (Akter & 

Shaiful, 2024; Hossen et al., 2025; Ashraf & Ara, 2023). 

 
Figure 8: Data Analytics, Predictive Modeling, and Decision Support 

 
 

METHOD 

This study utilized a mixed-methods design that integrated quantitative and qualitative analyses to 

examine the applications of Artificial Intelligence (AI) in Healthcare Financial Management (HFM) 

and their connections to sustainable development. The research employed a convergent parallel 

strategy, wherein both data strands were collected and analyzed independently before being 

merged for interpretation. Data collection covered the period between January 2010 and June 

2025, capturing both foundational research and contemporary advancements. A comprehensive 

search was conducted in PubMed, Scopus, Web of Science, and ProQuest, resulting in 312 initially 

identified sources. After applying inclusion and exclusion criteria, 118 documents were retained for 

full analysis. Eligible studies were required to present empirical or descriptive evidence of AI 

applications in financial management processes within healthcare—such as budgeting, expenditure 

tracking, fraud detection, claims automation, or revenue cycle optimization. Studies limited to 

technical AI modeling without a financial application were excluded, as were duplicated case 

reports and purely opinion-based editorials. Of the final sample, 74 documents contributed 

quantitative outcome measures and 44 documents offered qualitative insights from policy briefs, 

institutional reports, and expert analyses. The quantitative data were extracted into structured tables 

and included variables such as cost savings (ranging from 8% to 30% across 41 studies), fraud 

detection efficiency (15–25% improvement in 29 studies), revenue cycle performance (reductions in 

claims processing time of 35–50% in 33 studies), and predictive forecasting accuracy (AI models 

achieving 85–93% accuracy, compared to 70–75% for conventional methods in 26 studies). These 

outcomes were further grouped according to geographic distribution, including high-income (34 

studies), emerging economies (25 studies), and low-resource settings (15 studies), to capture systemic 

differences in adoption and effectiveness. 
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Figure 9: Adapted methodology for this study 

 
 

The qualitative component of the study analyzed 44 reports and documents drawn from the World 

Health Organization (WHO), Organisation for Economic Co-operation and Development (OECD), 

and national health financing authorities, alongside independent case studies from donor-funded 

programs. Data were thematically coded using NVivo 14 software, producing 146 initial codes 

consolidated into five principal themes: (1) ethical governance and transparency, (2) equity in 

resource allocation, (3) fiscal accountability in donor-supported health systems, (4) alignment of AI 

with Sustainable Development Goals (SDGs), and (5) institutional trust in algorithmic decision-making. 

Governance and transparency appeared in 28 of the 44 documents (64%), equity-related issues in 

23 documents (52%), and sustainability linkages in 19 documents (43%). Thematic findings were then 

compared against quantitative patterns in a triangulation framework. For instance, reductions in 

claim denials by an average of 18% in quantitative data were interpreted alongside qualitative 

findings stressing enhanced trust between providers, payers, and patients. Similarly, machine 

learning’s high predictive accuracy in expenditure forecasting corresponded with policy-level 

concerns about ensuring equitable distribution of pooled health funds. Divergence was observed 

where efficiency gains identified quantitatively conflicted with qualitative narratives about inequities 

in resource allocation in low-resource contexts. The integration of both strands produced a nuanced 

understanding of AI’s role in financial management: measurable cost savings and fraud detection 

outcomes were substantiated by governance-oriented themes that contextualized these 

efficiencies within sustainability frameworks. Ethical reflexivity was maintained by including 

perspectives from high-, middle-, and low-income systems, ensuring representation beyond 

technologically advanced contexts. Because the study relied exclusively on secondary, publicly 

available sources, no human participants were involved, and no institutional review board approval 

was required. The mixed-methods approach, supported by both descriptive statistics and thematic 

synthesis, allowed for a comprehensive evaluation of AI in HFM, highlighting its measurable 

efficiencies while situating these within governance, equity, and sustainability contexts. 

FINDINGS 

The analysis revealed substantial efficiency gains across healthcare financial systems where AI was 

integrated into billing, claims management, and documentation. Out of the 74 quantitative studies 

analyzed, 41 specifically reported outcomes related to cost savings from automation. Across these 

studies, reductions in administrative costs ranged between 8% and 30%, with an average efficiency 
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gain of approximately 19%. In 33 cases focusing on claims management, institutions implementing 

AI-driven tools reported improvements in processing speed, with average reductions in turnaround 

times between 35% and 50%. This translated into faster reimbursement cycles, improved liquidity, and 

enhanced organizational solvency. A notable pattern was the reduction of denial rates in claims, 

with 27 studies indicating an average decrease of 18%. Such outcomes directly supported financial 

stability by minimizing delays in payment collections and optimizing revenue cycles. When stratified 

by system type, high-income countries exhibited the greatest efficiency improvements in claims 

automation and billing, while emerging economies demonstrated marked gains in administrative 

documentation workflows. Low-resource settings, although fewer in number, showed evidence of 

time savings in manual financial audits where AI-assisted systems streamlined data reconciliation. 

Collectively, the evidence highlights consistent efficiency improvements in healthcare finance when 

AI is embedded within key administrative processes, reinforcing its value as a tool for cost 

optimization and operational stability. 

Fraud detection emerged as one of the most impactful domains of AI application, with 29 studies 

explicitly reporting outcomes on fraud identification and prevention. On average, AI-based systems 

improved fraud detection accuracy between 15% and 25% compared to conventional manual 

auditing methods. Several large-scale implementations demonstrated significant recovery of 

financial resources, with evidence showing institutions prevented losses equivalent to between 7% 

and 10% of annual claims expenditure. Across the dataset, AI anomaly detection systems 

consistently flagged irregular billing practices, duplicate submissions, and inflated claims, allowing 

institutions to address systemic financial leakage. In high-income systems, fraud detection tools were 

most effective when integrated with real-time claims processing platforms, while in emerging 

economies they were used primarily to identify fraudulent reimbursements in national insurance 

schemes. Low-resource settings demonstrated evidence of donor-funded programs benefiting from 

AI-supported fraud detection, reducing resource leakages and strengthening accountability. The 

broader impact on financial integrity was clear: 22 of the studies highlighted measurable increases 

in organizational trust following the adoption of fraud detection tools, with both payers and providers 

reporting greater confidence in financial oversight mechanisms. Across regions, the collective 

evidence shows that AI plays a central role in reducing systemic vulnerabilities, safeguarding 

healthcare funds, and reinforcing integrity in financial governance. 

Predictive modeling and expenditure forecasting formed another significant category of AI 

application, with 26 studies reporting measurable improvements in forecasting accuracy. Across 

these studies, machine learning models achieved predictive accuracy levels of 85% to 93%, 

compared with 70% to 75% for conventional actuarial methods. This 15% to 20% improvement in 

accuracy provided organizations with enhanced capacity to align budgets with actual expenditure 

patterns. Forecasting models were particularly effective in identifying high-cost patient groups and 

predicting long-term utilization trends, with 18 studies showing evidence of more accurate budget 

allocations as a result. Hospitals and insurers reported reductions in budgetary discrepancies of up 

to 22%, ensuring that financial plans more closely matched operational realities. The predictive 

capacity also extended to monitoring seasonal expenditure fluctuations, with AI models correctly 

anticipating expenditure spikes in 17 studies covering chronic disease management and aging 

populations. In emerging and low-resource systems, forecasting accuracy was associated with 

improved allocation of pooled funds and better management of limited resources. The dataset 

collectively underscores that predictive modeling strengthens fiscal planning and reduces 

uncertainty, allowing organizations to balance resources with demand more effectively. The 

integration of predictive models across diverse contexts highlights their role in advancing reliable 

and adaptive financial strategies. 
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Figure 10: Overall findings for this study 

 
 

The qualitative strand of 44 documents highlighted the importance of governance, equity, and 

accountability in shaping the success of AI in healthcare financial management. Of these, 28 

documents (64%) emphasized governance and transparency as key conditions for successful AI 

integration. Equity-related concerns were present in 23 cases (52%), with evidence showing that AI-

supported systems improved targeting of subsidies and resource distribution, particularly in emerging 

and low-resource settings. Fiscal accountability was also a recurring theme, with 19 reports 

documenting improved oversight in donor-funded healthcare programs following the use of AI-

enabled auditing tools. Evidence from national insurance schemes in multiple countries illustrated 

that AI systems facilitated more equitable allocation of resources by identifying underserved regions 

and populations. Across contexts, qualitative findings aligned with quantitative data showing 

reductions in fraud and improved budgetary precision, but also stressed the importance of fairness 

and transparency in algorithmic decision-making. The triangulation of quantitative cost savings and 

qualitative governance insights revealed that efficiency alone was insufficient without 

complementary equity safeguards. Collectively, the qualitative evidence underscores that AI in HFM 

contributes to sustainability not only by improving efficiency but also by reinforcing institutional trust, 

fairness in distribution, and compliance with sustainability goals such as universal health coverage. 

When findings were compared across health systems, significant variation emerged in both the scale 

of efficiency gains and the institutional contexts of adoption. High-income countries, represented by 

34 studies, demonstrated the most consistent improvements in efficiency, with administrative cost 

reductions averaging 20% and claims processing time decreased by up to half. Emerging 

economies, covered in 25 studies, showed gains particularly in fraud detection and subsidy 

allocation, with average fraud detection improvements of 18% and enhanced targeting of 

government subsidies in more than half of reviewed programs. Low-resource settings, analyzed in 15 

studies, revealed that AI was most effective in donor-funded programs, where it reduced financial 

leakage by 12% to 15% and improved accountability in external aid flows. Beyond regional 

distinctions, 19 qualitative reports highlighted that AI adoption contributed to institutional resilience 

by embedding real-time monitoring and predictive analysis into financial decision-making. This 

translated into better preparedness for expenditure surges, demographic pressures, and structural 

inefficiencies. Collectively, across 118 sources, the evidence illustrates that AI consistently strengthens 

fiscal resilience by reducing waste, improving fraud detection, enhancing budgetary alignment, and 

reinforcing institutional accountability. The convergence of findings across diverse contexts 
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demonstrates that AI’s role in healthcare finance is both technically measurable and institutionally 

significant, enabling systems to maintain stability under conditions of increasing financial pressure. 

DISCUSSION 

The findings of this study demonstrated significant efficiency gains from the integration of AI into 

healthcare financial management, with administrative costs reduced by 8% to 30% and claims 

processing times shortened by up to 50%. These outcomes align with earlier studies that identified 

administrative waste as a major driver of healthcare expenditure, particularly in the United States, 

where Murray et al. (2016) reported that administrative complexity consumed nearly one-third of 

total health spending. The reductions observed here are consistent with Radwan and Farouk (2021)  

findings that robotic process automation and natural language processing reduce repetitive billing 

tasks, thereby decreasing error rates and turnaround times. Similarly, Odonkor and Mahami (2020) 

found that hospitals using automated claims adjudication improved both reimbursement speed and 

accuracy. However, earlier studies such as Haleem et al. (2022) emphasized that efficiency benefits 

may vary depending on institutional readiness and workforce adaptation, which was also reflected 

in the current evidence where high-income countries achieved greater efficiency gains than low-

resource systems. By confirming and expanding on these earlier studies, the present findings reinforce 

that AI integration consistently enhances financial performance by streamlining administrative 

processes and reducing systemic inefficiencies. 

AI’s impact on fraud detection was another significant finding, with detection accuracy improving 

between 15% and 25% across the reviewed studies. This is consistent with MacNeill et al. (2021), who 

demonstrated that machine learning algorithms outperform traditional rule-based systems in 

identifying fraudulent claims in U.S. Medicare data. Similarly, Pettigrew et al. (2015) highlighted the 

role of anomaly detection models in improving fraud monitoring by analyzing both structured and 

unstructured claims data. The improvements found here also align with Rahman et al. (2022) 

estimates that healthcare fraud accounts for 7% to 10% of total expenditure and that technology-

driven monitoring reduces financial leakage. In low- and middle-income countries, the current 

findings echo Gupta et al. (2021), who observed that donor-funded health systems benefited from 

digital auditing tools that limited financial diversion. Earlier reviews, such as Mascarenhas et al. (2023), 

warned that predictive models require careful calibration to avoid false positives, a point that 

resonates with the evidence here where improvements in fraud detection were balanced with the 

need for transparency and explainability. The consistency between these findings and prior 

scholarship emphasizes that AI plays a critical role in reinforcing financial integrity, though its 

effectiveness is shaped by governance frameworks and institutional oversight. 

Predictive modeling emerged as a cornerstone of AI applications in healthcare financial 

management, with accuracy rates reported at 85% to 93%, substantially higher than conventional 

actuarial methods. These results confirm the conclusions of Wolff et al. (2021), who found that long 

short-term memory (LSTM) models improved the precision of healthcare expenditure forecasting by 

capturing temporal dependencies in claims data. Similarly, Zunic et al. (2020) noted that predictive 

modeling enhanced risk stratification and expenditure planning, particularly in managing chronic 

disease costs. The observed accuracy improvements also support (Murphy et al., 2021), who 

demonstrated that deep learning approaches in large health systems outperformed traditional 

statistical forecasting in predicting cost drivers. At the same time, earlier work by MacNeill et al. (2021)  

and Rivera-Romero et al. (2018) highlighted the financial vulnerability of households to catastrophic 

expenditures, suggesting that predictive modeling may also serve as a protective mechanism when 

aligned with pooling and risk adjustment. Compared with these earlier findings, the present study 

contributes by providing cross-national evidence that predictive models not only improve accuracy 

but also stabilize resource allocation in emerging and low-resource systems. This reinforces the 

broader consensus that predictive analytics constitutes an essential tool for fiscal sustainability in 

healthcare systems worldwide. 

The qualitative findings emphasized governance, equity, and transparency as recurring themes, with 

64% of reviewed documents highlighting accountability as a central concern. These results resonate 

with Haleem et al. (2022), who argued that governance frameworks are essential to prevent 

algorithmic bias and ensure fairness in AI-driven decision-making. Similarly, Fernández et al. (2012) 

stressed the importance of transparency in AI applications, noting that financial decision-making 

requires explainability to maintain institutional trust. The current findings also echo (Radwan & Farouk, 

2021), who identified equity and risk pooling as foundational elements of universal health coverage, 
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which AI-supported systems can reinforce by targeting subsidies and reallocating resources. Earlier 

case studies, such as Suha and Sanam (2023) in Thailand, showed that equitable allocation 

mechanisms strengthened by financial oversight achieved significant improvements in coverage 

fairness. Evidence here that AI-assisted resource allocation improves subsidy targeting in emerging 

economies supports these earlier observations. However, the findings also expand the literature by 

showing that efficiency gains alone are insufficient without governance safeguards, reflecting 

Moreira et al. (2016)’s conclusion that financial sustainability is contingent upon both performance 

and transparency. By situating efficiency within equity-oriented frameworks, the findings illustrate the 

dual role of AI as both a technical and governance instrument in sustainable healthcare financing. 

The study’s cross-national analysis highlighted contextual differences in the adoption and outcomes 

of AI in healthcare financial management. High-income countries consistently demonstrated greater 

efficiency gains, with administrative costs reduced by up to 20%, which supports (Moreira et al., 

2018)’s comparative analysis showing that advanced economies benefit from stronger digital 

infrastructure. In Germany, studies such as Hussain et al. (2018)’s confirmed that statutory insurance 

systems using risk adjustment models improve resource pooling, which aligns with the present 

findings. In emerging economies like India and Brazil, AI’s role in fraud detection and equitable 

distribution echoes earlier reports by Bublitz et al. (2019) and Braithwaite et al. (2020), which 

documented the importance of governance-enhancing technologies in expanding coverage and 

reducing waste. In low-resource environments, the observed role of AI in donor-funded programs 

supports (Ngiam & Khor, 2019), who argued that financial accountability is central to sustaining 

external aid flows. Compared to earlier scholarship, this study contributes by triangulating these 

differences into a comprehensive synthesis, demonstrating that while AI applications vary by region, 

they consistently enhance efficiency, accountability, and sustainability. 

Fiscal resilience was another central theme, with evidence showing that AI strengthens the ability of 

healthcare systems to withstand shocks by stabilizing revenue cycles, predicting expenditure surges, 

and enhancing liquidity management. These findings align with Schönberger (2019), who identified 

demographic shifts and rising chronic disease prevalence as major threats to fiscal stability that 

require adaptive financial strategies. The role of AI in stabilizing national insurance schemes, as 

observed in China and Japan, reflects Hadley et al. (2020) observation that institutional sustainability 

requires accurate forecasting and expenditure monitoring. Similarly, Schwalbe and Wahl (2020) 

emphasized that fiscal resilience depends on transparency and governance mechanisms that 

prevent misallocation of resources, both of which are strengthened by AI-enabled systems. The 

evidence from low-resource contexts that AI supports donor accountability resonates with Garlík and 

Přívětivý (2024), who noted that aid-dependent systems are vulnerable to financial inefficiencies 

without robust monitoring tools. By confirming and extending these findings, the current analysis 

underscores that fiscal resilience is reinforced when AI integrates predictive modeling with real-time 

expenditure monitoring, thus ensuring both stability and equity across diverse health systems. 

Synthesizing the findings with earlier scholarship reveals a clear convergence on AI’s role as a 

transformative tool in healthcare financial management. Across efficiency, fraud detection, 

predictive modeling, and governance, the evidence here supports and extends prior studies by 

demonstrating measurable impacts across 118 sources spanning multiple economic contexts. Earlier 

research often emphasized single dimensions—such as administrative efficiency Uzir et al. (2021), 

fraud detection, or forecasting accuracy Lee and Yoon (2021) whereas this study integrates these 

outcomes into a broader framework connecting AI with sustainability goals. The observed alignment 

with universal health coverage echoes (Ozdemir et al., 2011), who stressed the centrality of financing 

systems to achieving equitable access. Moreover, the integration of quantitative outcomes with 

qualitative themes builds on the approach of Odonkor and Mahami (2020), who linked AI to the 

Sustainable Development Goals, by demonstrating concrete financial impacts alongside 

governance considerations. By drawing together diverse strands of prior research, the findings 

reinforce the growing consensus that AI contributes simultaneously to efficiency, equity, and 

resilience in healthcare financing, providing a more comprehensive understanding than earlier 

single-focus studies. 
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Figure 11: Proposed Model for future study 

 
 

CONCLUSION 

This study examined the integration of Artificial Intelligence (AI) into Healthcare Financial 

Management (HFM) and its contribution to sustainable development by synthesizing evidence from 

both quantitative and qualitative sources. Across 118 analyzed documents, the findings 

demonstrated that AI applications consistently enhanced efficiency, strengthened fraud detection, 

improved predictive modeling, and reinforced governance and equity in healthcare financial 

systems. Quantitative outcomes showed measurable cost savings ranging from 8% to 30%, reductions 

in claims processing times of 35% to 50%, and predictive accuracy in expenditure forecasting 

reaching 85% to 93%. Fraud detection models enhanced financial integrity by improving detection 

accuracy by 15% to 25% and reducing financial leakages that often represented 7% to 10% of total 

expenditures. Qualitative evidence underscored governance and transparency, with 64% of 

reviewed policy documents highlighting accountability as a necessary condition for AI adoption and 

52% emphasizing equity considerations in resource allocation. Comparisons across different health 

system contexts revealed that high-income countries leveraged AI to reduce administrative waste 

and optimize resource pooling, emerging economies employed AI to strengthen subsidy targeting 

and reduce inefficiencies in national insurance programs, while low-resource settings benefited from 

donor-funded AI platforms that improved accountability and reduced financial diversion. Taken 

together, the evidence indicates that AI functions as both a technical and governance instrument 

in healthcare financing, producing measurable efficiency gains while simultaneously supporting 

broader goals of equity and sustainability. By integrating automation, predictive analytics, and 

decision-support systems into financial management processes, healthcare institutions across diverse 

contexts achieved enhanced fiscal resilience, reduced systemic vulnerabilities, and stronger 

alignment with sustainability frameworks such as universal health coverage and the Sustainable 

Development Goals. The convergence of efficiency, equity, and resilience outcomes across varied 

contexts demonstrates that AI is firmly embedded as a transformative force within healthcare 

financial management, advancing the stability and sustainability of health systems globally. 

RECOMMENDATIONS 

Several recommendations emerge for policymakers, healthcare administrators, and institutional 

leaders seeking to optimize the role of Artificial Intelligence (AI) in Healthcare Financial Management 

(HFM) toward sustainable development based on the findings of this study, Healthcare systems 

should prioritize the structured integration of AI-driven tools into revenue cycle management, claims 

adjudication, budgeting, and expenditure forecasting to capitalize on demonstrated efficiency 

gains of 8% to 30% and reductions in administrative processing times by as much as 50%. Fraud 
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detection systems should be embedded across financial workflows, as evidence shows that anomaly 

detection models can prevent financial leakages equivalent to 7% to 10% of total expenditures, 

thereby safeguarding financial integrity and institutional trust. Given the observed predictive 

accuracy improvements of 15% to 20% in expenditure forecasting, healthcare organizations are 

advised to adopt machine learning models for budgetary planning and risk adjustment, which will 

strengthen fiscal stability and align financial flows with service demand. At the policy level, 

governments should establish governance frameworks that ensure algorithmic transparency, 

fairness, and accountability, with particular emphasis on equity in subsidy targeting and resource 

distribution, since 52% of analyzed documents identified equity considerations as a critical factor in 

sustainable health financing. High-income systems are encouraged to scale AI integration for cost 

containment and compliance, while emerging economies should expand AI applications for subsidy 

allocation and fraud prevention, and low-resource systems should leverage donor-supported AI 

platforms for financial accountability. Cross-sector collaboration between healthcare providers, 

insurers, regulators, and technology developers is essential to build robust infrastructures that support 

interoperability and ethical oversight.  
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