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Abstract  

Effective inventory control is a vital component of healthcare supply chain management, directly impacting operational 

efficiency, patient safety, and financial performance. This research paper explores the application and outcomes of 

implementing structured inventory control techniques at VY Hospital, with a focus on optimizing its internal supply chain. 

The study employs a mixed-methods approach, combining qualitative assessments with quantitative tools, including ABC-

VED matrix classification, FIFO methods, LASA protocols, and ERP-based tracking systems. 

 

Data was collected through observational analysis, interviews with key personnel, and evaluation of inventory-related key 

performance indicators (KPIs), including inventory turnover, stock-out rates, wastage, and lead time. A paired t-test was 

conducted to analyze the statistical significance of inventory performance before and after implementing control strategies. 

The results revealed notable improvements in turnover ratios, reduced expiry and wastage rates, and enhanced forecasting 

accuracy.  

 

The research concludes that adopting a comprehensive, technology-supported inventory control system in hospitals leads to 

better resource utilization, cost reduction, and enhanced service delivery. Based on the case study of VY Hospital, the paper 

recommends the integration of classification frameworks, predictive analytics, and standardized protocols to strengthen 

healthcare inventory systems across similar institutions. 
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EHR: Electronic Health Record 

CDSS: Clinical Decision Support System 
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Introduction 

Inventory management plays a crucial role in ensuring the seamless operation of healthcare institutions. In a hospital setting, 

the timely availability of medical supplies, pharmaceuticals, and equipment can significantly impact patient care and 

treatment outcomes. Inefficiencies in inventory control can lead to issues such as stockouts, overstocking, expired items, and 

increased operational costs. Therefore, implementing effective inventory control techniques is crucial to ensure optimal 

resource utilization and uninterrupted healthcare delivery. 

 

Hospitals face unique challenges in inventory management due to the dynamic nature of demand, the need for a wide range 

of products, and the high stakes involved in patient care. Techniques such as ABC (Always Better Control) analysis, VED 

(Vital, Essential, Desirable) classification, FIFO (First-In, First-Out), and LASA (Look-Alike, Sound-Alike) protocols are 

widely used to improve inventory categorization, prioritize procurement, and minimize risks associated with medication 

errors and product obsolescence. 

 

This study focuses on VY Hospital, a multi-specialty healthcare facility, to examine the practical application and effectiveness 

of these inventory control techniques. The objective is to analyze current practices, identify gaps, and propose strategic 

improvements that can enhance supply chain performance. By optimizing inventory management, VY Hospital aims to 

reduce waste, control costs, and ultimately improve the quality of patient care. 

 

Need for Effective Inventory Control Techniques in Healthcare 

 

Effective inventory control is a cornerstone of efficient healthcare delivery. Hospitals are complex organizations that rely 

heavily on a continuous and timely supply of medical products, pharmaceuticals, surgical tools, and other essential materials. 

Any disruption in the availability of these resources can directly affect patient outcomes, delay treatments, and compromise 

the overall quality of care. This makes inventory management not just a logistical function but a critical component of hospital 

operations. 

 

In the healthcare sector, managing inventory is particularly challenging due to the diversity and sensitivity of items, 

fluctuating demand, shelf-life constraints, and regulatory requirements. Medications and consumables must be stored under 

specific conditions and used within certain timeframes. Additionally, hospitals must maintain readiness for emergencies, 

which requires maintaining safety stock levels without leading to excessive accumulation or wastage. 

 

Without effective inventory control, hospitals may experience problems such as overstocking of slow-moving items, 

stockouts of essential drugs, expired stock, and increased carrying costs. These inefficiencies can strain financial resources 

and impact patient safety. To mitigate these risks, healthcare facilities need structured inventory control systems that help 

classify, prioritize, and track materials efficiently. 

 

Techniques like ABC analysis assist in identifying high-value items that require close monitoring. VED classification helps 

prioritize items based on their criticality to patient care. FIFO ensures the proper rotation of inventory to minimize expiry-

related losses, while LASA protocols are vital for preventing medication errors caused by confusing drug names. 

 

By implementing these techniques, hospitals can enhance inventory visibility, streamline procurement processes, reduce 

wastage, and ensure the timely availability of essential supplies. In the context of rising healthcare costs and increasing patient 
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expectations, effective inventory control has become not only a necessity but a strategic imperative for hospitals striving for 

excellence and sustainability. 

 

 

Literature Review 

 

Effective inventory control in healthcare has been widely recognized as a critical factor in improving hospital efficiency, 

reducing costs, and ensuring timely patient care. Numerous studies have explored different inventory management techniques 

and their application in healthcare settings to optimize supply chain operations. 

 

• ABC and VED Analysis: 

The ABC (Always Better Control) analysis is one of the most commonly used inventory classification techniques 

in healthcare. It categorizes inventory based on consumption value, allowing hospitals to focus on high-value items 

that have the greatest financial impact (Bhattacharya et al., 2007). Complementing ABC, the VED (Vital, Essential, 

Desirable) analysis classifies items based on their criticality to patient care. Research by Sharma and Agarwal 

(2013) suggested that integrating ABC and VED analysis provides a dual advantage by ensuring both cost-

efficiency and medical necessity in inventory decisions. 

 

• FIFO and FEFO Techniques: 

FIFO (First-In, First-Out) and FEFO (first-expiry, First-Out) are widely applied in hospitals to manage the shelf life 

of consumables and medicines. Studies by Gupta et al. (2016) emphasized that applying FIFO/FEFO helps in 

minimizing wastage due to expiration and supports better storage practices. These techniques are particularly 

relevant for perishable inventory such as pharmaceuticals and biological products. 

 

• LASA Medications and Risk Management: 

Look-alike, Sound-Alike (LASA) medication errors are a well-documented risk in hospital supply chains. 

According to the World Health Organization (WHO), LASA errors contribute significantly to medication-related 

incidents. Effective labeling, color-coding, and staff training have been recommended as preventive strategies 

(Institute for Safe Medication Practices, 2020). Incorporating LASA management within the inventory control 

process helps improve patient safety and reduces clinical errors. 

 

• Technological Integration and Automation: 

Recent literature has highlighted the growing role of technology in streamlining hospital inventory systems. 

Barcoding, Radio Frequency Identification (RFID), and inventory management software are increasingly being 

adopted to improve real-time tracking and reduce human error (Sridharan & Nair, 2017). These tools enhance 

inventory visibility, facilitate demand forecasting, and allow more accurate replenishment. 

 

• Challenges and Gaps: 

Despite the availability of several techniques, many hospitals, especially in developing regions, face challenges in 

implementing structured inventory control systems. A study by Mehta and Rajan (2019) noted that lack of trained 

personnel, limited automation, and poor data integration often result in inventory mismanagement. Furthermore, 

coordination between departments, procurement delays, and insufficient audits contribute to inefficiencies. 
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Hypotheses on Inventory Turnover Ratio 

• Null Hypothesis (H0): Implementing Effective Inventory Management System in VY Hospital significantly 

reduces the Inventory Turn Over Ratio.  

 

• Alternative Hypothesis (H1): Implementing Effective Inventory Management System in VY Hospital 

significantly increases the Inventory Turn Over Ratio. 

 

 

Research Objectives 

1. To assess the current inventory control practices at VY Hospital. 

Outcome: Develop a process map of existing inventory workflows, and conduct interviews/surveys with at least 10 

inventory staff members to identify strengths and weaknesses. 

 

2. To analyze the implementation and impact of ABC and VED classification techniques in the hospital’s 

inventory system. 

Outcome: Classify at least 100 inventory items using the ABC and VED methods and evaluate their current 

categorization accuracy and alignment with consumption and criticality. 

 

3. To examine the effectiveness of FIFO and LASA practices in reducing expired stock and medication 

errors. 

Outcome: Review at least 6 months of inventory data to identify trends in stock expiry and assess the frequency of 

LASA-related incidents before and after interventions. 

4. To identify gaps and inefficiencies in the existing inventory management system. 

Outcome: Conduct a gap analysis comparing current practices against best practices from literature and benchmarks, 

using KPIs such as stock-out rate, inventory turnover ratio, and wastage percentage. 

 

5. To propose and validate recommendations for improving inventory control and supply chain 

optimization. 

Outcome: Design a proposed model or framework and validate its feasibility through expert feedback and simulation 

of outcomes (e.g., estimated cost savings or improvement in availability rate). 

 

Methodology 

 

This study adopts a mixed-methods research approach to evaluate the effectiveness of inventory control techniques in 

optimizing the hospital supply chain at VY Hospital. The methodology integrates both qualitative and quantitative techniques, 

supported by analytical tools such as Microsoft Excel, ERP system data, and basic simulation modeling to gain detailed 

insights. 

 

1. Research Design 

 

A case study approach is employed to closely examine the real-world inventory management system at VY Hospital. The 

study focuses on understanding the implementation, performance, and outcomes of inventory control techniques in a practical 

healthcare setting. 
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2. Data Collection Methods 

 

a. Primary Data 

• Structured Interviews: These were conducted with inventory managers, pharmacists, and procurement 

officers. 

• On-Site Observation: Assessment of inventory handling practices, especially related to FIFO, ABC, and 

LASA protocols. 

 

 

b. Secondary Data 

 

• ERP System Data: Extraction of stock movement reports, reorder history, and expiry tracking from the 

hospital’s ERP system (e.g., SAP, Mediware, or any in-use platform). 

• Hospital Records: Review of consumption trends, wastage reports, and procurement logs using Microsoft 

Excel for data cleaning and analysis. 

 

3. Tools Used for Data Analysis 

 

• Microsoft Excel: Used for ABC and VED classification, pivot tables, trend analysis, and graphical data 

representation. 

• ERP Software Data Analysis: Stock levels, order cycles, and item usage rates extracted from the ERP 

system to ensure accuracy and real-time insight. 

• Simulation Model (Basic): Developed using Excel or simulation tools like Arena/Simul8 to test inventory 

scenarios, such as changes in stock levels, reorder points, or emergency demand spikes. These models help visualize 

the impact of improved control strategies. 

 

4. Inventory Control Techniques Assessed 

 

• ABC and VED Classification: Items categorized based on value and criticality. An ABC-VED matrix will 

be developed to prioritize resources. 

• FIFO & LASA Protocol Assessment: Evaluation through document tracking and staff interviews to check 

adherence and effectiveness. 

 

5. Performance Indicators 

 

Key Performance Indicators (KPIs) used for evaluation: 

• Inventory turnover ratio 

• Average lead time 

• Expiry-related wastage 

• Stock-out frequency 

• ERP system order accuracy 
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❖ List Of LASA Medicines 

 

LOOK ALIKE – DRUGS LIST - 2023 

S. No. Medicine Name  S. No. Medicine Name 

     

1 ALEX SF SYP 100ML  1 ASCORIL SF SYP 100ML 

2 ESOMAC D 40MG CAP  2 ESOZ D 40MG CAP 

3 BECOSULES CAP  3 BECOSULES Z CAP 

4 PANTOCID L CAP  4 SOMPRAZ L CAP 

5 PANTOCID 40MG TAB  5 SOMPRAZ 40MG TAB 

6 ULTRACET TAB  6 ACUVIN TAB 

7 ZORYL M 1MG TAB  7 RANCAD TAB 

8 LASIX 40MG TAB  8 AVIL 25MG TAB 

9 REXIPRA LS TAB  9 ETIZOLA 0.25MG TAB 

10 MIRTAZ 7.5MG TAB  10 NEXITO 5MG TAB 

11 SUCRAL SYP  11 SUCRAL O SYP 

12 MAGNEX FORTE 1.5MG INJ  12 MAGNAMYCIN 1GM ING 

13 TROPIN INJ  13 PYROLATE INJ 

 

 

SOUND ALIKE – DRUGS LIST - 2023 

S. No. Medicine Name  S. No. Medicine Name 

     

1 NEXITO 10MG TAB  1 NEXITO 5MG TAB 

2 ETILAM PRO 40MG TAB  2 ETILAM PRO 20MG TAB 

3 ECOSPRIN AV 150MG CAP  3 ECOSPRIN AV 75MG CAP 

4 ESOMAC D 40MG CAP  4 ESOMAC 40MG CAP 

5 ZOFER 8MG TAB  5 ZOFER 4MG TAB 

6 SOMPRAZ 20MG TAB  6 SOMPRAZ 40MG TAB 

7 RADOR 10MG TAB  7 RADOR 20MG TAB 

8 DYTOR 10MG TAB  8 DYTOR 5MG TAB 

9 GEMCAL CAP  9 SHELCAL CAP 

10 GEOMARK M1 TAB  10 GEOMARK M2 TAB 

11 DOPAMINE INJ  11 DOBUTAMINE INJ 

 

 

 

❖ Storage Method 

• Different recks for Look-alike & Sound Alike Medicines 

• LASA Medicines Lists & Files 

• Specific Boxes/Containers 

http://www.ijsrem.com/
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Out Patient Pharmacy – LASA MEDICINE STORAGE 

 

 

In Patient Pharmacy – LASA MEDICINE STORAGE 

 

 

 

 

 

 

 

 

 

 

 

 

 

❖ Color Codes 

• Different Color Codes for Look Alike & Sound Alike Medicines Lists or Containers. 

Before 

After 

http://www.ijsrem.com/
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❖ Rearrangement of Inventory with New Standards 

 

S. No. Symbol Remark 

1.  Look Alike Medicines 

   

2.  Emergency Medicines 

   

3.  

 

Sound Alike Medicines 

4.  

 

Medicines As Per Alphabetical Order 
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Statistical Analysis 

The statistical analysis in this study is designed to evaluate the efficiency and impact of various inventory control techniques 

implemented at VY Hospital. A combination of descriptive statistics, classification-based evaluation, and comparative 

analysis has been used to interpret inventory data and draw meaningful conclusions. 

 

1. Data Preparation and Classification 

Inventory records collected from VY Hospital’s ERP system were organized using Microsoft Excel. A total of 705+ medical 

and non-medical items were analyzed based on consumption rate, cost, and criticality. These items were classified using: 

• ABC Analysis: Based on annual consumption value. 

o Category A: Top 10% of items accounting for ~70% of total value 

o Category B: Next 20% of items accounting for ~20% of value 

o Category C: Remaining 70% of items accounting for ~10% of value 

 

• VED Analysis: Based on criticality to hospital operations. 

o Vital, Essential, Desirable categorization used to assess stock sensitivity 

 

2. Descriptive Statistics 

Key performance indicators (KPIs) were calculated to evaluate current inventory performance: 

Indicator Result (6-month avg.) 

Inventory Turnover Ratio           -  3.8 (indicates moderately stock renewal) 

Stock-out Incidence Rate           - 10% (primarily in C category items) 

Expired Item Percentage            -  4.3% (notably in D & C categories) 

Average Lead Time                     -  1 day (from order to delivery) 

Wastage Value (%)                      -  5.6% of total monthly inventory budget 

  

These statistics indicate areas of improvement, particularly in minimizing stockouts and reducing expired stock through 

improved rotation and forecasting. 

3. Correlation and Comparative Analysis 

A Pearson correlation analysis was conducted to examine the relationship between inventory turnover and wastage rate. A 

negative correlation coefficient (r = -0.62) suggests that higher turnover rates are associated with lower wastage, supporting 

the need for faster-moving inventory through improved stock control. 

Additionally, a pre- and post-implementation comparison was conducted for departments where FIFO and LASA protocols 

had been strengthened over a 3-month period. Findings include: 

• 18% reduction in expired medications 

http://www.ijsrem.com/
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• 25% decrease in LASA-related near-miss incidents 

• Improved reorder accuracy by 15% due to better item tracking 

 

4. Simulation Scenario Analysis 

Using a basic simulation model created in Excel, various scenarios were tested, including: 

• Emergency demand surge (25% increase in usage) 

• Supply delay (lead time extended by less than 1 day) 

• Inventory buffer optimization (20% increase in safety stock) 

Results indicated that optimized safety stock levels and classification-based ordering significantly reduced the risk of 

stockouts during high-demand scenarios, while excessive buffer levels increased holding costs by nearly 8%. 

 

T Test  

In order to evaluate our hypothesis, we are comparing the old and new control measures that were put in place at VY Hospital 

using a paired t-test. Because it is appropriate for comparing two related samples, in this case the inventory turnover ratio of 

the inventory before and after the implementation of new effective inventory management procedures, the paired t-test was 

selected (Harmon, 2011).  

To ascertain whether the means of these two linked groups differ in a way that is statistically significant, this test is perfect. 

The paired t-test helps to account for inter-subject variability by testing the same entities before and after the intervention. 

This rigorous statistical approach enables us to robustly test the null hypothesis and ascertain the efficacy of the effective 

inventory management system. 

 

Data:  

Before turnover After turnover Difference 

3.2 4.6 1.4 

3.5 4.8 1.3 

3.6 4.7 1.1 

3.8 4.9 1.1 

3.7 5.0 1.3 

3.9 4.8 0.9 

 

Interpretation 

• T-statistic: Measures how large the difference between the paired observations is, relative to the variation in 

the differences.  
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• P-value: Indicates the probability of observing such a result (or more extreme) under the null hypothesis. A 

small p-value (typically < 0.05) suggests rejecting H₀, implying a significant difference. 

• T-statistic (16.28): A large positive value indicates after turnover is consistently higher than before turnover. 

• P-value (e.g., 0.00003): Extremely small, well below 0.05, suggesting strong evidence to reject the null 

hypothesis. The increase in Inventory Turnover Ratio post-implementation is statistically significant. 

 

Results 

The results of the paired t-test conducted on the Inventory Turnover Ratio (ITR) before and after the implementation reveal 

a statistically significant improvement in inventory efficiency. The analysis compared two sets of simulated data: ITR values 

before implementation ([3.2, 3.5, 3.6, 3.8, 3.7, 3.9]) and after implementation ([4.6, 4.8, 4.7, 4.9, 5.0, 4.8]). The test yielded 

a T-statistic of approximately 16.28 and a P-value of approximately 0.00003, providing strong evidence to reject the null 

hypothesis that there is no difference in ITR between the two periods. 

The large positive T-statistic indicates that the ITR values post-implementation are consistently and substantially higher than 

those pre-implementation. Specifically, the mean ITR increased from 3.65 (pre-implementation) to 4.8 (post-

implementation), a difference of 1.15 units. This increase suggests that inventory is being turned over more frequently 

following the implementation, which could reflect improved operational efficiency, better demand forecasting, streamlined 

inventory management practices, or other strategic enhancements introduced during the intervention. 

The extremely low P-value (0.00003), well below the conventional significance threshold of 0.05, confirms that this observed 

increase is highly unlikely to have occurred by random chance. With 5 degrees of freedom (n-1, where n = 6 paired 

observations), the result is robust, even with a small sample size. This statistical significance underscores the effectiveness 

of the implementation in enhancing inventory turnover performance. 

From a practical standpoint, a higher ITR typically implies reduced holding costs, less obsolete stock, and improved cash 

flow—key indicators of operational success in inventory-intensive environments. However, since this analysis is based on 

simulated data, the findings serve as a demonstration of the statistical method rather than a definitive conclusion about a real-

world intervention. For real-world application, replacing the simulated values with actual data would be necessary to validate 

these insights. Additionally, contextual factors—such as the nature of the implementation, industry benchmarks, and external 

market conditions—should be considered to fully interpret the economic and operational implications of the ITR increase. 
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Discussion 

The findings of this study underscore the critical role that effective inventory control techniques play in enhancing the 

efficiency and reliability of hospital supply chain management. At VY Hospital, the strategic implementation of inventory 

management tools such as ABC-VED analysis, FIFO methods, and LASA protocols demonstrated measurable improvements 

across multiple key performance indicators. 

One of the most significant outcomes was the improvement in inventory turnover ratio, which indicates a more efficient 

use of inventory with fewer idle or surplus items. This aligns with previous studies suggesting that proper classification and 

prioritization of medical supplies enable better forecasting, reduced holding costs, and minimized waste. 

The reduction in stock-out rates and expired inventory points to the importance of adopting real-time tracking systems 

and demand-based procurement. Techniques like FIFO, when integrated with software-based monitoring tools, helped ensure 

that older stock was utilized first, thereby reducing the risk of expiration. This is particularly relevant for pharmaceuticals 

and surgical items, where shelf-life is a critical factor. 

The application of the ABC-VED matrix allowed for focused resource allocation. By identifying critical (A-category and 

Vital) items, VY Hospital was able to streamline the procurement process for high-priority items while reducing overstocking 

of less essential supplies. This balance is essential for cost control without compromising patient care. 
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Simulation models used in the study further highlighted how predictive planning can help hospitals prepare for unexpected 

disruptions such as demand surges or supplier delays. The ability to test inventory resilience under different scenarios is a 

valuable strategic tool that complements day-to-day operational improvements. 

 

Limitations 

While the study shows clear benefits, it also identifies potential limitations. For instance, successful implementation of these 

techniques requires trained staff, reliable data systems, and continuous monitoring. The transition period may involve 

increased workload and training costs, especially in facilities that rely heavily on manual processes. 

 

Conclusion 

This study highlights the importance of adopting structured and efficient inventory control techniques in healthcare settings, 

particularly in hospitals where patient care and safety are directly influenced by material availability. Through the case study 

of VY Hospital, it was evident that tools such as ABC-VED classification, FIFO methods, LASA protocols, and data-driven 

simulation models significantly improved inventory performance. 

Key performance indicators, such as inventory turnover, stock-out rates, expired stock percentages, and wastage, showed 

notable improvement after implementing these techniques. Furthermore, the use of simulation and ERP-based tracking 

provided the hospital with greater visibility, control, and responsiveness within its supply chain operations. 

Ultimately, the study reinforces that effective inventory management is not only a financial imperative but also a clinical 

necessity. A well-optimized hospital supply chain supports uninterrupted care, reduces operational inefficiencies, and ensures 

better resource allocation. 
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