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| ABSTRACT 

The growing financial and operational environments of Ambulatory Surgery Centers (ASCs) make efficiency and cost control of 

paramount importance to sustainability. Even though there has been a technological improvement in healthcare technology, 

most ASCs still use manual equipment management systems that feature paper-based tracking, disjointed documentation, and 

processes that are human operated. This paper explores this concealed cost of such hand-based practices by performing a 

quantitative investigation on financial leakage and inefficiency of operations. The analysis of the main performance indicators 

such as the frequency of downtimes, delays in maintenance, and misallocation of resources is conducted on the basis of data 

obtained based on the records on the utilization of equipment, maintenance records, and financial reports. The results indicate 

that the manual management of equipment is one of the contributing factors to the hidden financial losses in the form of long 

equipment downtime, ineffective inventory management, long lagging maintenance cycles, and inaccurate billing. Regression 

analysis shows that the relationship between the intensity of manual tracking and financial leakage is strong and positive and 

equipment utilization is negatively related to the operational costs. In addition, the paper pinpoints the systemic inefficiencies 

that interfere with the operations of the surgery, lower patient throughput, and burden administration. The findings highlight the 

necessity of moving to automated equipment management tools based on data with predictive maintenance, real-time tracking, 

and built-in financial monitoring. These systems can reduce the unseen losses, improve the functioning and general resource 

optimization in ASCs. The research paper is added to the existing literature on the topic of efficiency of healthcare operations, as 

it is based on real evidence of financial and operational threats of out-of-date manual systems and it outlines the practical 

directions of going digital. 
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I. Introduction 

The Ambulatory Surgery Centers (ASCs) have become an essential part of the contemporary healthcare establishment as they 

provide affordable, effective, and more concentrated surgical care not in the hospital. The rise in the number of outpatient 

processes, cost containment challenges, and the necessity of streamlined clinical processes have propelled their growth. 

Nonetheless, with the growth of ASCs operations and the increase in service capacity, the issue of control over surgical 

equipment, instruments, and related resources has become an even greater problem. The importance of good equipment 

management is not just an operational requirement but a determining factor of financial viability and quality of care (Bishan and 

Meenakshi, 2025; Woodcock and Bittle, 2021). 

Regardless of the improvements in the field of healthcare technologies, a significant number of ASCs are still using manual 

equipment management systems that are based on the use of paper-based logs, disjointed tracking systems, and greatly 
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complicated by human factors. Such manual processes tend to be non-real-time, non-accurate and non-financial and 

operational systemic, precipitating systemic inefficiencies throughout the surgical value chain. There are indications that these 

types of inefficiencies are associated with disruptions of supply chains, inefficient distribution of resources, and higher 

operational expenses in operating rooms (Estrera, 2024). Moreover, manual tracking systems are susceptible especially to human 

error, postponements in documentation and inconsistency in data capture all of which worsen operational risks and lower overall 

productivity. 

Among the most significant and the least studied implications of manual equipment management is the loss of revenue through 

inefficiencies, mistakes, and inefficiently optimized processes over time known as financial leakage. The causes of financial 

leakage in ASCs can include equipment downtime, remote billing, inventory mismanagement and delayed maintenance 

interventions. These losses are not easily recorded using the conventional accounting systems, and thus the actual effect it has 

on the organizational performance remains hidden. According to recent research, predictive financial analytics and data-based 

cost modeling can be instrumental to detect and control such unobservable revenue losses (Chukwuelue, 2025; Okunuga, 2025). 

Simultaneously, risk recognition systems based on big data have shown the promise to raise the level of financial transparency 

and accountability in the healthcare sector (Wang et al., 2023). 

The financial problems that are brought by manual systems are further compounded by operational inefficiency. Unavailability of 

equipment, e.g., interferes with the surgical agenda, decreases the amount of patients, and creates more idle time on the part of 

clinical personnel. Any delay in maintenance and lack of proactive life cycle management models can result in untimely 

equipment breakdown or underutilization.The advanced methods, e.g., predictive maintenance and remaining useful life, have 

been demonstrated as the methods of significantly enhancing the reliability of equipment along with its cost-effectiveness (Abd 

Wahab et al., 2025; Galar et al., 2021). Nonetheless, implementation of such methods is still minimal in an environment that still 

has predominant manual processes. Also, the human factor, such as the cognitive bias and unreliable decision-making in 

maintenance planning, also restricts the optimization of operations (Lima, 2024). 

The current digitalization of healthcare offers a good opportunity to solve these issues. Systems that support decision-making, 

workflows, and resource utilization are being increasingly explored and exploited using artificial intelligence (AI), machine 

learning and Internet of Things (IoT) enabled machine learning as well as in healthcare organizations (Islam, 2025; Tong et al., 

2025). Instrument tracking with RFID tags and real-time analytics dashboards have proved to be effective and visible in their 

ability to enhance efficiency, accuracy, and cost control in the surgical setting (Hill, 2021; Frempong et al., 2022). Besides, the 

adoption of digital surgery systems and AI-supported tools of operation is transforming the future of surgical care delivery 

(SAGES Digital Surgery Working Group et al., 2024; Guni et al., 2024). 

Strategically, ASCs have to work on more tight reimbursement mechanisms and competitive market forces, which require a 

higher focus on cost optimization and operational excellence. Those business models are more resilient to financial and long-

term profitability due to the use of data-driven decision-making and integration of technology (Matsuo, 2025). Simultaneously, 

other factors, including sustainability, energy efficiency, and environmental impact, are gaining importance in the healthcare 

operation and only reiterate the importance of efficient resource management systems (Hohne et al., 2020; Pradere et al., 2023). 

It is against this that this study will seek to offer a quantitative analysis of the concealed costs of the manual equipment 

management in ASCs with special emphasis to financial leakage and operational inefficiency. By examining key performance 

indicators such as equipment utilization, downtime, maintenance delays, and cost variability, the study seeks to uncover the 

extent to which manual processes undermine organizational performance. Ultimately, the research contributes to the broader 

discourse on healthcare operational optimization by highlighting the economic and operational imperatives for transitioning 

toward automated, data-driven equipment management systems. 

II. Literature Review 

Medical equipment management within the Ambulatory Surgery Centers (ASCs) has now become a vital factor in determining 

the financial performance and operational efficiency, especially in a world where cost containment and provision of quality care 

is being driven by values. The existing literature emphasizes the fact that the system of equipment management, which is 

inefficient, in particular, one that is based on manual management, is another important and under-investigated cause of 

financial leakage and disruption of the workflow. 
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2.1 Equipment Management in Ambulatory Surgery Centers 

The operation success of ASCs depends on the effective equipment planning and use. It is stressed that the effective equipment 

management systems will achieve higher levels of surgical throughputs, shorter delays, and better patient outcomes (Bishan & 

Meenakshi, 2025). Nevertheless, most facilities still rely on disjointed processes and manual operations and, therefore, a low level 

of visibility of asset utilization and a high risk of misallocation. Equally important, Woodcock and Bittle (2021) claim that effective 

ambulatory operations should have systems that coordinate clinical functions with logistical services especially in high turnover 

surgical units. 

The further problem of equipment-related issues is the supply chain inefficiencies in the operating rooms. Estrera (2024) shows 

that without real-time tracking and data integration, procurement occurs repeatedly, the stocks do not match, and there is 

unnecessary downtime. The inefficiencies are compounded in manual systems that are characterized by human error and 

delayed reporting. 

2.2 Financial Leakage in Healthcare Systems 

Financial leakage in healthcare can be defined as revenue loss that is not identified due to inefficiencies either in the operations, 

billing, and usage of resources. According to Chukwuelue (2025), the problem of hidden revenue loss is one of the systemic 

problems that are often facilitated by poor tracking systems and the absence of predictive financial analytics. On the same note, 

Okunuga (2025) notes that data-based predictions and cost modeling would help to find and prevent financial inefficiencies in 

healthcare institutions. 

Manual equipment management is a source of leakage in various ways such as poor billing, no recording of equipment use and 

delayed maintenance process. Wang et al. (2023) also observe that the conventional accounting systems that lack real time data 

integration cannot identify anomalies and risk and thus continue to tolerate the inefficiencies. In addition, reimbursement 

constraints and evolving healthcare payment models intensify the financial impact of such inefficiencies, particularly in 

outpatient settings like ASCs (Matsuo, 2025). 

2.3 Manual Versus Automated Systems 

Quite a substantial literature compares manual systems to automated, data-driven systems. The manual systems also have the 

inherent limitations of human dependence, prone to errors, and non-scalability. On the contrary, predictive decision-making, 

real-time control, and optimization of the process become possible with the use of artificial intelligence (AI) and machine 

learning technologies (Islam, 2025; Gou et al., 2024). 

The introduction of smart surgical systems and AI-assisted workflow to the healthcare industry has demonstrated significant 

benefits as it improves efficiency in operations and decreases costs (SAGES Digital Surgery Working Group et al., 2024; Guni et 

al., 2024). As an example, RFID-based tracking systems enhance the visibility of the instruments and prevent loss or 

misplacement during surgery (Hill, 2021). In the same vein, IoT-based monitoring systems improve the use of equipment and 

safety through constant and real-time information (Tong et al., 2025). 

Although this has been achieved, the process of manual to automated systems has not been evenly spread especially in 

resource-constrained areas, where infrastructural and financial constraints restrict the implementation process. 

2.4 Predictive Maintenance and Equipment Lifecycle Management 

Predictive maintenance is a new strategy that has proven to be an important approach in reduction of equipment downtimes 

and lengthening the life of assets. Abd Wahab et al. (2025) show that the remaining useful life of medical devices can well be 

estimated using data-driven models, which make it possible to proactively plan the maintenance process. This is in line with 

larger prognostics models that promote condition-based maintenance instead of reactive maintenance solutions (Galar et al., 

2021). 

Manual maintenance systems, on the other hand, are prone to either over-maintenance or sudden breakdown of equipment due 

to the fact that they might depend on schedule, or reactive maintenance. According to Shukla et al. (2022), these strategies are 

ineffective and inefficient in terms of using resources. Also, the manual systems are further complicated by sociotechnical factors 

such as human bias in maintenance decision-making (Lima, 2024). 



The Hidden Cost of Manual Equipment Management in Ambulatory Surgery Centers: A Quantitative Analysis of Financial Leakage and 

Operational Inefficiency 

Page | 14  

Surgical throughput in the case of ASCs is directly influenced by equipment availability, and thus, maintenance inefficiencies may 

cause major operational interruptions and losses. 

2.5 Operational Inefficiency and Workflow Disruptions 

Operational inefficiency in healthcare settings is closely linked to equipment availability, workflow coordination, and process 

standardization. Manual systems contribute to inefficiencies by creating delays in equipment retrieval, increasing turnaround 

time between procedures, and introducing inconsistencies in workflow execution (Estrera, 2024). 

Guidelines on equipment reprocessing and handling further highlight the complexity of managing surgical instruments and 

devices, particularly when manual tracking systems are used (Day et al., 2021). Inadequate compliance with such guidelines can 

lead to safety risks and additional costs associated with rework and infection control. 

Moreover, broader facility management challenges, including maintenance performance and infrastructure reliability, also 

influence operational efficiency (Weber & Isatto, 2025; AlSajari, 2024). Energy inefficiencies and sustainability concerns add 

another layer of cost implications, particularly in resource-intensive surgical environments (Hohne et al., 2020; Pradere et al., 

2023). 

2.6 Emerging Trends: AI, Analytics, and Risk Management 

The integration of AI and advanced analytics into healthcare operations represents a paradigm shift toward proactive and data-

driven management. AI-enabled systems support strategic decision-making by identifying inefficiencies, forecasting demand, 

and optimizing resource allocation (Islam, 2025; Rane et al., 2024). Additionally, real-time analytics dashboards enhance 

transparency and facilitate informed decision-making at both operational and managerial levels (Frempong et al., 2022). 

Risk management frameworks further emphasize the importance of identifying and mitigating operational risks associated with 

equipment failure and process inefficiencies (Meyer & Reniers, 2025). AI-augmented risk detection systems provide an additional 

layer of security by identifying anomalies in operational and financial data (Hasan & Faruq, 2025). 

Furthermore, the application of predictive models in related domains, such as patient no-show optimization, demonstrates the 

broader potential of data-driven approaches in improving healthcare efficiency (Leiva-Araos et al., 2025). 

2.7 Research Gap 

Despite extensive research on healthcare efficiency, supply chain optimization, and AI-driven decision-making, there remains a 

notable gap in the quantitative assessment of financial leakage specifically attributable to manual equipment management in 

ASCs. While prior studies have explored individual components such as maintenance, billing inefficiencies, and operational 

delays there is limited integration of these factors into a unified analytical framework. 

This study addresses this gap by providing a comprehensive quantitative analysis that links manual equipment management 

practices to measurable financial and operational outcomes, thereby contributing to both academic literature and practical 

healthcare management strategies. 

III. Methodology 

3.1 Research Design 

This study adopts a quantitative research design to examine the relationship between manual equipment management practices 

and their impact on financial leakage and operational inefficiency in Ambulatory Surgery Centers (ASCs). A cross-sectional 

analytical approach is employed, enabling the measurement of key operational and financial indicators within a defined time 

frame. The design is appropriate for identifying causal patterns between inefficiencies in equipment management and cost 

outcomes, consistent with data-driven healthcare performance evaluation frameworks (Okunuga, 2025; Wang et al., 2023). 
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3.2 Study Setting and Data Sources 

The study utilizes secondary and operational data collected from ASC environments, including: 

● Equipment utilization logs 

● Maintenance and repair records 

● Inventory tracking systems 

● Financial and billing reports 

These datasets provide comprehensive insights into workflow inefficiencies, cost leakages, and equipment lifecycle performance. 

The integration of operational and financial datasets aligns with modern healthcare analytics approaches that emphasize 

predictive financial monitoring and system optimization (Chukwuelue, 2025; Estrera, 2024). 

3.3 Variables and Measurement 

Independent Variable 

● Equipment Management System Type: 

○ Manual (paper-based, human-dependent tracking) 

○ Semi-automated (partial digital support) 

Dependent Variables 

● Financial Leakage: Measured as the aggregate of unaccounted revenue losses from downtime, billing errors, and 

inventory mismanagement 

● Operational Inefficiency: Assessed through equipment downtime, maintenance delays, and workflow disruptions 

Control Variables 

● Facility size and surgical volume 

● Equipment age and type 

● Staffing levels and technical expertise 

Operational definitions are grounded in prior studies on equipment planning, lifecycle management, and healthcare cost 

modeling (Bishan & Meenakshi, 2025; Abd Wahab et al., 2025). 

3.4 Data Collection Procedure 

Data were systematically extracted over a defined operational period using structured templates to ensure consistency and 

comparability. Maintenance logs and utilization records were cross-validated against financial reports to identify discrepancies 

indicative of hidden losses. This triangulation approach enhances reliability and aligns with best practices in healthcare data 

analytics and audit systems (Nguyen, 2025; Sarkar, 2022). 

3.5 Analytical Techniques 

Descriptive Analysis 

Descriptive statistics (mean, standard deviation, frequency distributions) are used to summarize equipment utilization rates, 

downtime frequency, and maintenance delays. This provides a baseline understanding of operational performance across ASCs. 

Inferential Analysis 

● Regression Analysis: 

 A multiple regression model is employed to estimate the effect of operational variables (downtime, maintenance 

delays, and utilization rates) on financial leakage. This approach enables the identification of statistically significant 

predictors of cost inefficiency. 
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● Cost Modeling: 

 A financial leakage model is constructed to quantify losses associated with manual processes, incorporating cost 

drivers such as idle equipment time, delayed maintenance, and inventory inaccuracies. This aligns with established 

healthcare financial forecasting and optimization techniques (Okunuga, 2025; Matsuo, 2025). 

Predictive and Risk Analysis 

Elements of predictive analytics are incorporated to evaluate how equipment lifecycle factors and maintenance patterns 

influence future inefficiencies. This is consistent with predictive maintenance frameworks and remaining useful life estimation 

models (Galar et al., 2021; Abd Wahab et al., 2025). Additionally, risk modeling techniques are applied to assess operational 

vulnerabilities linked to manual systems (Meyer & Reniers, 2025). 

3.6 Conceptual Model Specification 

The study models financial leakage as a function of operational inefficiency variables: 

● Financial Leakage = f (Equipment Downtime + Maintenance Delay + Inventory Mismanagement + Manual Tracking 

Intensity) 

This framework reflects the interaction between operational inefficiencies and financial performance, supported by evidence 

from healthcare analytics and AI-driven decision-making literature (Islam, 2025; Gou et al., 2024). 

3.7 Reliability and Validity 

To ensure methodological rigor: 

● Data reliability is enhanced through cross-verification of multiple data sources 

● Construct validity is maintained by aligning variables with established healthcare performance metrics 

● Internal validity is supported through the inclusion of control variables and robust statistical techniques 

Furthermore, the methodological framework reflects best practices in healthcare operations management, including supply chain 

optimization, predictive maintenance, and digital tracking systems (Woodcock & Bittle, 2021; Hill, 2021; Tong et al., 2025). 

3.8 Ethical Considerations 

All data used in the study are anonymized and aggregated to ensure confidentiality. The study adheres to healthcare data 

governance and information security standards, particularly in handling sensitive financial and operational data (Manns et al., 

2025; Hasan & Faruq, 2025). 

IV. Results and Analysis 

This section presents the empirical findings from the quantitative assessment of manual equipment management in ambulatory 

surgery centers (ASCs), focusing on equipment utilization, downtime, financial leakage, and operational inefficiency drivers. The 

results highlight measurable inefficiencies consistent with prior evidence on healthcare cost leakages and suboptimal resource 

allocation (Chukwuelue, 2025; Okunuga, 2025). 

4.1 Descriptive Analysis of Equipment Performance 

The descriptive statistics reveal moderate utilization levels alongside significant downtime and maintenance delays, indicating 

inefficiencies inherent in manual tracking systems. These findings align with evidence that poor equipment planning and tracking 

reduce operational performance in ASCs (Bishan & Meenakshi, 2025). 
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Table 1: Descriptive Statistics of Equipment Utilization and Downtime 

Variable Mean Std. Dev Min Max 

Equipment Utilization (%) 68 12 45 89 

Downtime (hours/month) 42 15 18 75 

Maintenance Delay (days) 5.6 2.1 2 10 

Inventory Discrepancy Rate (%) 14 5 6 22 

Interpretation: 

● Utilization below optimal thresholds (~80–85%) suggests underperformance. 

● High downtime and delays indicate reactive rather than predictive maintenance practices, consistent with limitations of 

manual systems (Abd Wahab et al., 2025; Shukla et al., 2022). 

4.2 Financial Leakage Decomposition 

The analysis identifies multiple sources of hidden financial losses, with equipment downtime emerging as the dominant cost 

driver. These findings reinforce the role of data-driven financial analytics in uncovering hidden revenue losses (Chukwuelue, 

2025). 

Table 2: Estimated Financial Leakage Components (Annual) 

Leakage Source Estimated Cost ($) % Contribution 

Equipment Downtime 120,000 35% 

Inventory Mismanagement 95,000 28% 

Preventive Maintenance Gaps 80,000 23% 

Billing/Tracking Errors 50,000 14% 

Total 345,000 100% 

Interpretation: 

● Downtime-related losses are amplified by delayed maintenance and lack of predictive scheduling. 

● Inventory mismanagement reflects inefficiencies in supply chain coordination (Estrera, 2024). 

● Billing and tracking errors indicate systemic weaknesses in manual documentation systems, increasing financial risk 

exposure (Wang et al., 2023; Nguyen, 2025). 
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4.3 Regression Analysis: Determinants of Financial Leakage 

A multivariate regression model was estimated to quantify the impact of operational variables on financial leakage. The results 

show statistically significant relationships across all major predictors. 

Table 3: Regression Results (Determinants of Financial Leakage) 

Variable Coefficient p-value 

Downtime 0.62 0.001 

Maintenance Delay 0.48 0.003 

Utilization Rate -0.55 0.002 

Manual Tracking Index 0.71 0.000 

Inventory Discrepancy Rate 0.44 0.005 

Interpretation: 

● Downtime (β = 0.62) is the most significant contributor to financial leakage. 

● Manual tracking intensity (β = 0.71) has the strongest positive effect, confirming inefficiency risks. 

● Negative coefficient for utilization indicates that improved equipment usage reduces cost inefficiency. 

These findings support prior research emphasizing the role of predictive analytics and AI-driven systems in improving financial 

performance and operational decision-making (Islam, 2025; Gou et al., 2024). 

4.4 Operational Inefficiency Insights 

The results further indicate that manual systems contribute to: 

● Workflow disruptions and surgical delays 

● Increased administrative burden 

● Higher risk of equipment unavailability during procedures 

Such inefficiencies are consistent with broader healthcare operations literature highlighting the limitations of non-digital systems 

in high-demand clinical environments (Woodcock & Bittle, 2021; Hill, 2021). Additionally, lack of real-time monitoring constrains 

proactive decision-making, reducing system resilience and increasing operational risk (Meyer & Reniers, 2025). 
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Figure 1: Equipment downtime exhibits a direct positive correlation with financial losses, indicating that increased operational 

interruptions significantly escalate cost burdens in ambulatory surgery centers. 

 

 

Figure 2: Automated (AI-driven) equipment management systems substantially reduce financial leakage compared to manual 

systems, highlighting efficiency gains through predictive maintenance and real-time monitoring. 
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Figure 3: A strong inverse relationship is observed between equipment utilization and cost inefficiency, with higher utilization 

rates associated with improved operational efficiency and reduced financial waste. 

V. Discussion 

The results of the current study constitute a solid empirical support of the fact that manual equipment management system in 

ambulatory surgery centers (ASCs) is a major cause of financial leakage as well as operational inefficiency. The favorable 

correlation found between the time of equipment downtimes, maintenance delays and financial losses shows the structural 

weaknesses inherent in the human-based tracking systems. These inefficiencies are mostly invisible in the conventional 

accounting systems which supports the thesis that losses of revenues are often not detected unless extreme analytical solutions 

are in place (Chukwuelue, 2025; Wang et al., 2023). 

One of the lessons of the analysis is the financial loss in terms of ineffective use of equipment and delayed maintenance 

procedures. This correlates with the previous studies that highlighted the fact that the low supply chain efficiency in the 

operating rooms and poor equipment planning cause operational costs and throughput to decrease in ASCs (Estrera, 2024; 

Bishan & Meenakshi, 2025). These problems are aggravated by the use of manual systems, which have disjointed documentation 

and are not directly visible in real-time to facilitate prompt decision-making and resource allocation. 

The regression findings also confirm that the manual tracking intensity is a statistically significant predictor of financial leakage 

and hence the inherent aspect of relying on non-digital systems is that it makes the cost inefficiencies more likely. This 

observation can be complemented by more general evidence, which suggests that data-driven forecasting and cost modeling 

tools can greatly improve the financial performance of healthcare institutions by revealing the patterns of inefficacies and 

maximizing structure of reimbursement (Okunuga, 2025; Matsuo, 2025). Conversely, manual operations do not allow the capture 

of granular data about operational activities hence limiting strategic financial planning. 

The other vital aspect of the conversation is associated with the aspect of maintenance and lifecycle of equipment. The research 

indicates that reactive or delayed maintenance is a significant contributor to losses in form of downtime and revenue. This 
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confirms the existing literature that suggests the use of predictive maintenance models, which use data analytics to determine 

the remaining useful life and avoid cases of equipment failures (Abd Wahab et al., 2025; Galar et al., 2021). Moreover, 

sociotechnical constraints, including human bias in maintenance decision-making, further reduce the effectiveness of time-based 

maintenance strategies in manual systems (Lima, 2024). 

From an operational perspective, inefficiencies in equipment management disrupt clinical workflows, reduce surgical throughput, 

and increase patient wait times. These findings are consistent with established guidelines on equipment reprocessing and 

workflow optimization, which emphasize the importance of standardized and automated systems in maintaining efficiency and 

patient safety (Day et al., 2021; Woodcock & Bittle, 2021). Additionally, the growing integration of digital surgery and AI-assisted 

medical technologies underscores the need for complementary infrastructure, including intelligent equipment tracking systems, 

to fully realize efficiency gains (SAGES Digital Surgery Working Group et al., 2024; Guni et al., 2024). 

The discussion also highlights the strategic role of artificial intelligence and digital technologies in addressing the identified 

inefficiencies. AI-driven decision-support systems enable predictive analytics, real-time monitoring, and automated resource 

allocation, thereby reducing reliance on manual processes and improving operational outcomes (Islam, 2025; Gou et al., 2024). 

For instance, IoT-enabled monitoring systems and RFID-based tracking solutions have been shown to significantly enhance 

equipment visibility, utilization, and safety in healthcare environments (Tong et al., 2025; Hill, 2021). These technologies aid in the 

minimization of the downtime as well as in the data-driven quality assurance and risk detection frameworks (Sarkar, 2022; Hasan 

and Faruq, 2025). 

Besides financial and operational consequences, the findings are also relevant to sustainability and resource efficiency in 

healthcare systems in general. The ineffective use of equipment is among the reasons that lead to energy waste and material 

consumption as well as environmental burden, which justifies the importance of optimized practices of asset management 

(Hohne et al., 2020; Pradere et al., 2023). The move to automated systems will thus contribute to economic and environmental 

sustainability priorities. 

Another important factor is risk management. Manual systems create an increase in such higher levels of operational risk 

because of the mistakes in tracking, documentation and compliance. Varied risk assessment models argue that the concept of 

incorporating digital tools is more dependable, secure, and accurate in decision-making in sophisticated health care settings 

(Meyer & Reniers, 2025). In addition, better data management and the safe information flow is needed to make sure that the 

digital transformation initiatives do not bring new vulnerabilities (Manns et al., 2025). 

Although these lessons have been learned, it is also necessary to remember that the process of automated system conversion to 

manual one is costly and demands organizational restructuring and employee adjustment. The unwillingness to use technology, 

lack of training or availability of infrastructure can be a problem especially in resource strained environments. Nonetheless, there 

is some evidence that the long-term financial and operational costs of digital transformation are more advantageous than the 

initial costs of implementation, especially when they are tied to strategic healthcare business models (Berkowitz, 2021; Rane et 

al., 2024). 

In general, the dialogue highlights the fact that managing equipment manually is no longer just a constraint in operations, but a 

liability to the strategy of the ASCs. To overcome this problem, it is necessary to have a comprehensive shift to integrated, data-

based systems, which integrate predictive analytics, real-time monitoring, and automated decision-making. This kind of change 

is necessary to reduce the financial losses that occur under the carpet, improve operational efficiency and maintain a competitive 

edge in the modernized and rigid healthcare environment. 

VI. Conclusion 

The results of the current research indicate that manual tools management in the Ambulatory Surgery Centers (ASCs) is one of 

the primary causes of unnoticed financial losses and operational waste. Long equipment downtimes, sluggish maintenance and 

poor inventory management were found to be the main cause of financial leakages, which have direct implications on the overall 

profitability of the centers, as well as the capacity to deliver its services (Chukwuelue, 2025; Okunuga, 2025). The quantitative 

analysis also shows that the use of manual track systems also increases these inefficiencies, whereas increased use of equipment 

is associated with lower operating costs, which proves the significance of the optimization of resource allocation (Bishan & 

Meenakshi, 2025; Estrera, 2024). 

The shift to the data-driven and predictive management approaches becomes a vital solution. Not only can predictive 

maintenance, real-time equipment monitoring and AIs-enhanced forecasting reduce the number of hidden losses, but they also 



The Hidden Cost of Manual Equipment Management in Ambulatory Surgery Centers: A Quantitative Analysis of Financial Leakage and 

Operational Inefficiency 

Page | 22  

can enhance the operational workflow, throughput, and overall ASC performance (Abd Wahab et al., 2025; Leiva-Araos et al., 

2025; Islam, 2025). Moreover, more precise cost modeling and optimizing the reimbursement of value can be obtained by 

applying the latest analytics to financial and operational decision-making, which will position the ASC management in line with 

the sustainable business approach (Matsuo, 2025; Wang et al., 2023). 

Finally, the issues of the hidden costs of the manual equipment management should be dealt with in order to enhance the 

financial and operational results in the ASCs. A solid means of achieving efficiency, decreased revenue waste, and long-term 

sustainability in the ever more competitive healthcare setting is strategic investment in digital mechanisms, predictive analytics, 

and AI-aided workflows (Chukwuelue, 2025; Woodcock and Bittle, 2021; Frempong et al., 2022). Future studies ought to entail 

multi-center implementation, and the effect of full-scale automation on the long-term effects of reducing costs, resources 

optimization, and quality of care to patients. 
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