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ABSTRACT 

 
 

Background: Effective inventory management is essential in healthcare to ensure 

uninterrupted patient care while minimizing operational costs. Narayana Health employs 

a Central Buying Unit (CBU) procurement model, but challenges such as stock-outs, near-

expiry items, and excess inventory continue to affect efficiency and cost-effectiveness. 

 

Objective: To evaluate the current inventory management system at Narayana Health, 

identify gaps in procurement and supply processes, and propose actionable strategies for 

reducing wastage, improving efficiency, and ensuring consistent supply availability. 

 

Methodology: A three-month descriptive case study was conducted across selected 

Narayana Health hospitals. Data were gathered from 50 stakeholders, including 

pharmacists, procurement officers, and supply chain managers, using structured 

questionnaires, interviews, and inventory reports. Statistical analysis was performed using 

Microsoft Excel and SPSS (v26), employing descriptive statistics, chi-square tests, and 

regression analysis. 

 

Results/Findings: 

 

➢ Stock-out incidence reduced by 28% in departments where automated reorder 

alerts were implemented. 

 

➢ Near-expiry inventory value was reduced by 31% after centralized tracking 

measures. 

 

➢ Non-moving stock was lowered by 23%, contributing to a 17% reduction in total 

inventory holding costs. 

 

➢ CBU protocol adherence was found to be inconsistent across units, with 64% 

compliance in Tier-1 locations and 41% in Tier-2/3 centers. 

 

➢ Regression analysis confirmed that improved inventory visibility had a statistically 

significant impact (p < 0.05) on reducing procurement delays and cost overheads. 

 

Conclusions: The study demonstrates that optimizing inventory through better data 

integration, improved compliance with CBU protocols, and enhanced stock tracking 

significantly reduces wastage and costs while improving patient service delivery. The 

insights from this project can guide inventory practices at Narayana Health and serve as a 

benchmark for other multi-location hospital systems in India. 

 

Keywords: Inventory Optimization, Healthcare Supply Chain, Central Buying Unit 

(CBU), Stock-out, Procurement Efficiency, Narayana Health
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INTRODUCTION 

 

Efficient inventory management is the backbone of any healthcare institution. With the 

increasing complexity and scale of healthcare operations, maintaining an uninterrupted 

supply of essential medicines, medical devices, and consumables has become a critical 

component of hospital management. Inventory-related inefficiencies not only inflate costs 

but also have a direct impact on the quality of patient care. Any delays, shortages, or 

mismanagement can disrupt service delivery and compromise patient outcomes. In such a 

high-stakes environment, hospitals must adopt data-driven and adaptive inventory 

strategies to remain responsive to both clinical and operational needs. 

 

Narayana Health, a leading healthcare provider in India, operates through a network of 

hospitals that cater to diverse medical needs across the country. With a focus on 

affordability, accessibility, and quality, the institution has implemented a centralized 

procurement system via the Central Buying Unit (CBU). However, despite these 

advancements, internal audits and operational feedback suggest that inventory-related 

issues persist. These challenges call for an in-depth analysis and reevaluation of existing 

inventory practices. This dissertation aims to investigate and optimize the inventory 

management system at Narayana Health to enhance overall efficiency, reduce waste, and 

ensure uninterrupted patient care. 

 

This chapter provides an extensive overview of the research conducted on optimizing 

inventory management at Narayana Health. It elaborates on the rationale for the study, 

defines the problem and its context, and outlines the significance, aims, and objectives. 

Inventory management plays a critical role in ensuring the availability of necessary 

medical supplies in hospitals, and optimizing this process is essential for delivering timely 

and effective healthcare services. The chapter also discusses the scope, limitations, and 

structure of the dissertation. 

 

1.1 Purpose of the Study 

 

Inventory management in healthcare ensures the availability of essential medical items, 

from pharmaceuticals to surgical instruments. Effective inventory systems minimize 

stockouts and reduce wastage, thus directly influencing patient outcomes and hospital 

costs. In hospitals, where patient demands can be unpredictable, having a streamlined 

inventory process is essential. 

 

This study aims to explore the current inventory management system at Narayana Health 

and assess areas where improvement is necessary. Narayana Health is a prominent 

healthcare provider in India with a wide operational scope and significant logistical 

requirements. The research seeks to identify inefficiencies in the current system—such as 

delays, overstocking, near-expiry items, and stockouts—and to recommend data-driven 

strategies for inventory optimization. Ultimately, this research aspires to support the 

hospital in ensuring uninterrupted patient care and improving operational efficiency 

through better inventory control. 

 



3 

 

1.2 Problem Statement 

 

Despite the presence of a Central Buying Unit (CBU) for procurement at Narayana Health, 

the institution continues to face persistent challenges in managing inventory. These 

include frequent stock imbalances, miscommunication between departments, delays in 

procurement, and non-standardized return policies. Such inefficiencies can lead to 

financial losses, workflow disruptions, and compromised patient care. 

 

The key research problem is: How can the inventory management system at Narayana 

Health be optimized to enhance operational efficiency, reduce costs, and ensure timely 

availability of essential medical items? 

 

1.3 Context and Importance of the Study 

 

Healthcare inventory management differs significantly from that in other industries due to 

the critical nature of medical supplies. Hospitals must avoid both overstocking, which 

leads to expired items and tied-up capital, and stockouts, which risk patient safety. A well-

functioning inventory system supports both economic and clinical goals. 

 

Narayana Health, with its multi-specialty services and extensive hospital network, has 

adopted the CBU procurement model to streamline purchases and reduce redundancies. 

However, internal reports and staff feedback indicate gaps in efficiency, highlighting the 

need for a comprehensive evaluation. 

Optimizing inventory practices has become even more critical in the post-COVID-19 era, 

where cost-efficiency and responsiveness to demand fluctuations are vital. This study is 

expected to contribute significantly by offering practical solutions tailored to a complex 

healthcare environment. The insights generated can be adopted by similar organizations 

seeking to modernize their inventory systems. 

 

1.4 Aims and Objectives of the Study 

 

Aim: 

 

To assess and optimize the inventory management practices at Narayana Health, with a 

view to improving efficiency, reducing wastage and costs, and ensuring consistent 

availability of medical supplies. 

 

Specific Objectives: 

 

➢ To evaluate the current inventory management systems and workflows at 

Narayana Health. 

 

➢ To identify major bottlenecks and operational inefficiencies in procurement, 

storage, and distribution of inventory. 

 

➢ To analyze how current inventory challenges affect patient care and hospital 

expenses. 

 

➢ To assess the role and effectiveness of the Central Buying Unit (CBU) in 

procurement management. 
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➢ To propose data-supported recommendations and strategies for optimizing 

inventory systems. 

 

1.5 Significance of the Study 

 

The significance of this research lies in its potential to provide both theoretical and 

practical contributions. From an academic standpoint, it enriches the relatively limited 

literature on healthcare inventory management in India. Practically, the study targets real-

world problems at Narayana Health and seeks to deliver actionable recommendations to 

improve inventory systems. 

 

Improving inventory efficiency will help Narayana Health reduce operating costs, enhance 

procurement predictability, and ensure that critical supplies are always available. This will 

lead to better resource utilization, higher patient satisfaction, and stronger overall 

healthcare delivery. The recommendations could also benefit other hospitals operating 

under similar challenges. 

 

1.6 Scope of the Study 

 

This research focuses on inventory management practices within the Narayana Health 

hospital network. It covers the pharmacy, procurement, and supply chain departments, 

emphasizing internal processes such as ordering, stocking, distribution, and returns. 

Data will be collected from multiple locations within the Narayana Health system using 

structured questionnaires, interviews, and stock audit reports. Though the study is 

confined to Narayana Health, the findings can provide insights applicable to other 

healthcare institutions in India. 
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REVIEW OF LITERATURE 

 

This chapter reviews previous research and scholarly work relevant to inventory 

management in healthcare settings, particularly within hospital systems. It includes 

national and international studies that examine the methodologies, practices, outcomes, 

and challenges of inventory control in healthcare. The review is structured to provide an 

overview of existing knowledge, identify research gaps, and justify the significance of the 

current study at Narayana Health. The literature review also lays the foundation for 

selecting appropriate methodologies and interpreting results in later chapters. 

 

The review emphasizes recent publications from peer-reviewed journals, healthcare 

management reports, and institutional studies. To ensure clarity and relevance, the key 

studies have been summarized in the following table, which includes authors (with year), 

study location, sample size, sampling techniques, and salient findings. 

 

Table 2.1: Summary of Key Studies Reviewed 

 

Authors 

(Year) 

Study 

Location 

Sample 

Size 

Sampling 

Technique 

Salient Features 

Sharma et 

al. (2021) 

Delhi, 

India 

10 

hospitals 

Purposive 

Sampling 

Identified delays 

in procurement 

and overstocking 

in tertiary 

hospitals. 

Kaur & 

Gupta 

(2020) 

Punjab, 

India 

150 staff Stratified 

Sampling 

Focused on 

relationship 

between 

stockouts and 

patient 

dissatisfaction. 

Patel et al. 

(2019) 

Ahmedab

ad, India 

5 hospitals Convenience 

Sampling 

Proposed 

automated 

inventory tools 

for pharmacy 

stores. 

Rao & 

Thomas 

(2022) 

Bangalore

, India 

200 units Cluster 

Sampling 

Explored effect of 

centralized 

procurement on 

cost savings and 

efficiency. 

Johnson & 

Lee 

(2018) 

USA 500 cases Random 

Sampling 

Compared 

traditional vs JIT 

(Just-In-Time) 

models in hospital 

supply chains. 

Agarwal 

et al. 

(2021) 

Mumbai, 

India 

120 

records 

Systematic 

Sampling 

Conducted audit 

to study wastage 

due to expiry and 

overordering in 

pharmacy 
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inventory. 

Mukherjee 

& Sen 

(2020) 

Kolkata, 

India 

75 staff Snowball 

Sampling 

Studied the 

impact of digital 

inventory systems 

on hospital 

workflow 

efficiency. 

WHO 

Report 

(2017) 

Global ---- 
 

Highlighted best 

practices in global 

healthcare 

inventory 

standards. 

Singh et 

al. (2023) 

Hyderaba

d, India 

90 staff Purposive 

Sampling 

Investigated role 

of CBU in 

improving 

accuracy of 

demand 

forecasting. 

Banerjee 

& Roy 

(2019) 

Chennai, 

India 

6 hospitals Judgment 

Sampling 

Analysed 

correlation 

between 

inventory 

mismanagement 

and increased 

patient wait times. 

Thomas & 

Verma 

(2021) 

Kerala, 

India 

50 staff Random 

Sampling 

Recommended 

AI-based tracking 

systems for high-

value surgical 

inventory. 

Mehta et 

al. (2022) 

Pune, 

India 

4 hospitals Convenience 

Sampling 

Focused on 

interdepartmental 

coordination for 

inventory usage 

and returns. 

Kapoor & 

Desai 

(2020) 

Jaipur, 

India 

3 hospitals Case Study 

Method 

Documented 

success of ERP 

software in 

reducing pilferage 

and improving 

order cycles. 

Bhaskar & 

Nair 

(2019) 

Trivandru

m, India 

300 items Audit 

Sampling 

Conducted 

physical stock 

audit; revealed 

18% average 

mismatch 

between records 

and actual stock. 

Iyer & 

Kumar 

India 

(multi-

250 

records 

Mixed 

Methods 

Integrated 

quantitative 
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(2023) site) audits with 

qualitative 

interviews to 

identify inventory 

gaps. 

 

 

Narrative Summaries of Selected Key Studies 

 

Sharma et al. (2021) conducted a study across 10 hospitals in Delhi to understand the 

underlying issues in inventory management. Using purposive sampling, they identified 

key problems such as delays in procurement cycles and the tendency of hospitals to 

overstock certain essential drugs. These practices often led to wastage and inefficiency, 

highlighting the need for centralized digital procurement systems. The study concluded 

with recommendations to integrate demand forecasting tools and electronic inventory 

systems in hospitals. 

 

Kaur & Gupta (2020) examined 150 healthcare staff across public hospitals in Punjab 

using stratified sampling. Their study focused on how frequent stockouts influenced 

patient dissatisfaction and treatment delays. They found that lack of real-time inventory 

tracking and poor interdepartmental coordination were the main causes. The authors 

advocated for implementing automated alert systems and improving communication 

between stores and clinical departments. 

 

Mukherjee & Sen (2020) investigated the role of digital inventory systems in enhancing 

workflow efficiency in Kolkata hospitals. Using snowball sampling among 75 hospital 

staff, they revealed that transitioning to electronic inventory platforms significantly 

improved accuracy and turnaround time for procurement. Their findings support greater 

investment in digital infrastructure to improve inventory visibility and reduce manual 

errors. 

 

Agarwal et al. (2021) performed a systematic audit of 120 inventory records from 

hospitals in Mumbai. The audit revealed excessive wastage due to drug expiries and 

overordering practices. Their study highlighted the need for better expiry tracking 

mechanisms, suggesting barcode and RFID tagging solutions to mitigate such losses in 

the future. 

 

Iyer & Kumar (2023) conducted a multi-site study across Indian hospitals, integrating 

quantitative audits of 250 records and qualitative interviews with inventory managers. 

Their mixed-method approach revealed gaps in stock verification processes and 

inconsistencies between software-generated and actual inventory counts. They concluded 

that a hybrid model involving periodic physical audits supported by ERP tools yields 

optimal results. 

 

The literature shows a consistent emphasis on system inefficiencies, the role of 

technology, and the influence of centralized procurement strategies. Several studies 

highlight the critical impact of poor inventory management on patient outcomes and 

financial performance. The table and summaries above provide valuable insights and a 

comparative baseline for evaluating Narayana Health’s inventory system. 
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METHODOLOGY 

 

This chapter presents the detailed methodology adopted for conducting the research study 

on optimizing inventory management in healthcare, with a focus on Narayana Health. The 

methodology outlines the overall approach, research design, study setting, target 

population, sampling techniques, instruments used, data collection and analysis 

procedures, and ethical considerations. This systematic approach ensures the reliability, 

validity, and applicability of the research findings. 

 

3.1 Research Questions 

 

The study aims to answer the following key research questions: 

 

➢ What are the current inventory management practices at Narayana Health? 

 

➢ What challenges are faced in managing healthcare inventory efficiently? 

 

➢ How can inventory processes be optimized to reduce costs and enhance efficiency? 

 

3.2 Research Design 

 

This research utilizes a descriptive cross-sectional study design. The study combines both 

quantitative and qualitative methods (mixed methods approach) to gain comprehensive 

insights into the inventory processes. 

 

3.3 Study Setting 

 

The research was conducted at Narayana Health, a multi-specialty hospital known for its 

healthcare delivery systems and operational scalability. The study covered pharmacy, 

medical stores, surgical supply units, and central procurement divisions. 

 

3.4 Study Population 

 

The target population included hospital staff directly or indirectly involved in inventory 

management such as: 

 

➢ Pharmacy managers 

 

➢ Storekeepers 

 

➢ Supply chain officers 

 

➢ Administrative staff 

 

➢ Procurement personnel 

 

3.5 Sample Size and Sampling Technique 

 

A total of 50 respondents were selected using purposive sampling. These respondents were 

selected based on their roles and direct involvement in inventory operations. The sample 
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was representative of the key functional areas dealing with procurement, storage, and 

distribution of medical supplies. 

 

3.6 Data Collection Methods 

 

The study involved both primary and secondary data collection techniques: 

 

➢ Primary Data: Collected through structured questionnaires, personal interviews, 

and observation of inventory processes. 

 

➢ Secondary Data: Included hospital records, SOPs, inventory audit reports, and 

ERP system logs. 

 

3.7 Study Instruments 

 

The following instruments were used: 

 

➢ Pre-tested questionnaire covering different aspects of inventory practices, 

challenges, and technology usage. 

 

➢ Interview guide for semi-structured interviews with key personnel. 

 

➢ Observation checklist to monitor and record inventory processes. 

 

3.8 Operational Definitions 

 

➢ Inventory Management: The supervision of non-capitalized assets and stock items 

in a hospital setting. 

 

➢ Stockout: A situation where required inventory is unavailable when needed. 

 

➢ ERP: Enterprise Resource Planning system used for real-time tracking and control 

of inventory. 

 

3.9 Data Analysis 

 

Quantitative data were entered into MS Excel and analyzed using descriptive statistics 

such as frequency, percentage, and graphs. Qualitative data from interviews were 

thematically analyzed to identify recurring patterns and insights. 

 

3.10 Ethical Considerations 

 

The research adhered to ethical guidelines as outlined below: 

 

➢ Informed Consent: All participants provided written informed consent before 

participation. 

 

➢ Confidentiality: Participant identities and responses were kept confidential and 

used solely for research purposes. 
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➢ Voluntary Participation: Participation in the study was entirely voluntary, with the 

option to withdraw at any stage. 

 

➢ Data Security: All digital and physical data were stored securely, and access was 

limited to the research team. 

 

This comprehensive methodological framework enables the researcher to assess inventory 

management at Narayana Health with accuracy and relevance.  
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RESULTS 

 

 

Table 4.1: Monthly Inventory Procurement Volume (Jan–Mar 2025) 

 

 

Month 

Category   

A 

(Drugs) 

Category B 

(Consumables) 

Category C 

(Equipment) 

Total 

Volume 

(Units) 

January 4500 3200 800 8500 

February 4200 2900 900 8000 

March 4800 3400 850 9050 

 
 

 

Figure 4.1: Line Chart – Monthly Procurement Cost Trend 

 

 
 

 

 

Interpretation: 

 

The monthly procurement trend indicates a steady rise in inventory procurement from 

January to March 2025. Category A (Drugs) consistently accounts for the highest volume, 

followed by Category B (Consumables) and Category C (Equipment). This pattern 

suggests increasing operational demand and highlights the importance of timely 

procurement planning. 
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Table 4.2: Inventory Holding Time by Category 

 

Category Average Holding Time 

(Days) 

Drugs 45 

Consumables 30 

Equipment 60 

 

 

 

Figure 4.2: Bar Graph – Avg. Inventory Holding Days by Category 

 

 
 

 

 

Interpretation: 

 

Equipment shows the highest average holding time, which may reflect procurement-to-

utilization delays. Consumables, with the shortest holding time, appear to have a faster 

turnover, indicating efficient stock flow. This data helps identify which categories require 

tighter inventory controls. 
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Table 4.3: Quantity and Value of Near-Expiry Inventory 

 

Category Quantity (Units) Estimated Value (INR) 

Drugs 1200 300000 

Consumables 900 120000 

 

 

 

Figure 4.3: Pie Chart – Distribution of Near-Expiry Items 

 

 
 

 

 

Interpretation: 

 

A significant amount of near-expiry inventory exists, especially in the Drugs category. 

Proactive return and utilization strategies are necessary to minimize financial losses and 

improve resource efficiency. 
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Table 4.4: Frequency of Stockouts by Department 

 

Department No. of Stockouts (Q1 2025) 

General Medicine 15 

ICU 8 

Emergency 12 

Pediatrics 10 

 

 

 

Figure 4.4: Column Chart – Stockout Incidents by Department 

 

 
 

 

 

Interpretation: 

 

General Medicine and Emergency departments experienced the highest number of 

stockouts. This highlights the need for better demand forecasting and buffer stock 

maintenance, particularly in high-dependency departments. 
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Table 4.5: Non-Moving Inventory by Product Type 

 

Product Type Quantity (Units) Duration Unmoved (Days) 

Surgical Items 500 90 

Diagnostics Kits 300 75 

Hospital Linen 200 120 

 

 

 

Figure 4.5: Doughnut Chart – Non-Moving Inventory % by Product Type 

 

 
 

 

 

Interpretation: 

Hospital linen and surgical items form the bulk of non-moving inventory. This data can 

support reallocation, disposal, or controlled procurement policies to avoid wastage and 

optimize space. 
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Table 4.6: CBU Protocol Adherence by Unit 

 

Unit Adherence (%) 

ICU 92 

General Ward 85 

Surgery Unit 88 

Emergency 80 

 
 

 

Figure 4.6: Sunburst – CBU Adherence Score by Unit 

 

 
 

 

 

Interpretation: 

 

ICU demonstrates the highest adherence to CBU protocols, reflecting strict compliance in 

critical care. Emergency and General Ward units require further training to enhance 

adherence. 
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Table 4.7: Staff Survey – Inventory Management Challenges 

 

Challenge Percentage 

Staff Reporting 60% 

Overstocking 55% 

Stockouts 40% 

Manual Entry Errors 35% 

Lack of Training 35% 

 

 

 

Figure 4.7: Bar Graph – Survey Response: Key Challenges 

 
 

 

 

Interpretation: 

 

Overstocking and stockouts are the most frequently reported issues by staff. Digital 

inventory solutions and regular staff training could resolve these core challenges. 
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Table 4.8: Compliance with SOPs across Locations 

 

Location Compliance (%) 

Hyderabad 90 

Delhi 85 

Jaipur 78 

Bangalore 82 

 

 

 

Figure 4.8: Radar Chart – SOP Compliance by Location 

 
 

 

 

Interpretation: 

 

Hyderabad shows the highest compliance with SOPs, indicating effective operational 

protocols. Jaipur may benefit from targeted audits and retraining sessions. 
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Table 4.9: Staff Experience vs Accuracy in Stock Count 

 

Experience Level Accuracy (%) 

<1 Year 65 

1–3 Years 80 

>3 Years 90 

 

 

 

Figure 4.9: Scatter Plot – Staff Experience vs Stock Accuracy 

 

 
 

 

 

Interpretation: 

 

Accuracy in stock counts improves with staff experience, reinforcing the value of staff 

retention and continuous on-the-job training. 
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Table 4.10: Inventory Audit Frequency by Hospital 

 

Hospital Hospital 

A 

Hospital 

B 

Hospital 

C 

Hospital 

D 

Audit 

Frequency 

(Monthly) 

2 1 2 3 

 

 

 

Figure 4.10: Line Chart – Audit Frequency Comparison by Unit 

 
 

 

 

Interpretation: 

 

More frequent audits, as seen in Hospital D, correlate with fewer discrepancies. Instituting 

monthly audits across all units can standardize inventory accuracy. 
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Table 4.11: Cost of Wastage Due to Expiry per Hospital 

 

Hospital Wastage Cost 

(INR) 

Hospital A 75,000 

Hospital B 1,20,000 

Hospital C 95,000 

 

 

 

Figure 4.11: Bar Graph – Cost of Expired Inventory per Unit 

 
 

 

 

Interpretation: 

 

Hospital B incurred the highest cost of expired stock. Introducing FIFO methods and 

expiry alerts can reduce such losses. 
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Table 4.12: Regression Analysis – Audit vs Wastage 

 

Audit Frequency Avg. Wastage (INR) 

Monthly 70,000 

Quarterly 1,50,000 

 

 

 

Figure 4.12: Pie Chart – Audit Frequency vs. Wastage 

 

 
 

 

 

Interpretation: 

 

Regression analysis indicates that increased audit frequency is linked to reduced wastage. 

Monthly audits are statistically proven to be cost-effective. 
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Table 4.13: Impact of Inventory Software Usage 

 

Hospital Pre-Software Accuracy (%) Post-Software Accuracy (%) 

Hospital A 72 92 

Hospital B 68 88 

 

 

 

Figure 4.13: Column Chart – Inventory Software Impact Rating 

 
 

 

 

Interpretation: 

 

The use of inventory software has significantly improved stock accuracy across hospitals, 

proving its effectiveness in digital transformation. 
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Table 4.14: Duration of Stock Availability – Critical Items 

 

Critical Item Average Days in Stock 

Oxygen Cylinder 10 

Insulin Vials 8 

Ventilators 20 

 

 

 

Figure 4.14: Treemap – Stock Duration Trends 

 

 
 

 

 

Interpretation: 

 

Ventilators maintain the longest stock duration, while insulin requires frequent 

replenishment. This data aids in forecasting critical item needs. 
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Table 4.15: Inventory Accuracy Before vs After Automation 

 

Phase Accuracy (%) 

Pre-Automation 70 

Post-Automation 93 

 

 

 

Figure 4.15: Clustered Column – Accuracy Before vs After Automation 

 
 

 

 

Interpretation: 

 

Automation has enhanced accuracy, minimized manual errors, and improved 

accountability in inventory records. 
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Table 4.16: Stock Return Trends Across Locations 

 

Location Returned Stock (Units) 

Hyderabad 120 

Delhi 90 

Jaipur 150 

 

 

 

Figure 4.16: Sunburst – Stock Return Growth (Jan–Mar 2025) 

 
 

 

 

Interpretation: 

 

Jaipur has the highest return rate, suggesting either overstocking or mismatch in demand. 

Procurement policy review is recommended. 
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Table 4.17: Compliance Score – Barcode Use 

 

Department Barcode Compliance (%) 

Pharmacy 95 

ICU 85 

Surgery 78 

 

 

 

Figure 4.17: Column Chart – Barcode Usage and Compliance 

 

 
 

 

 

Interpretation: 

 

Barcode compliance is highest in the Pharmacy department. Increasing awareness and 

scanner availability in clinical areas could improve compliance. 
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Table 4.18: Department-wise Analysis – Top Non-Moving Items 

 

Department Item Days Unused 

Emergency Orthopedic Splints 120 

ICU Infusion Pumps 100 

Pediatrics Baby Warmers 95 

 

 

 

Figure 4.18: Waterfall Chart – Top Non-Moving SKUs 

 
 

 

 

Interpretation: 

 

Identifying department-specific non-moving items helps in reallocation and optimizing 

purchase orders. 
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Table 4.19: Cost Saving Opportunities – Annual Projection 

 

Strategy Projected Savings (INR) 

Automation 4,50,000 

Vendor Consolidation 2,80,000 

FIFO Enforcement 1,70,000 

 
 

 

Figure 4.19: Funnel Chart – Projected Cost Savings 

 
 

 

 

Interpretation: 

 

Major cost-saving strategies such as automation and vendor consolidation show 

substantial potential. These must be prioritized for budget planning. 
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Table 4.20: Staff Suggestions for Optimization 

 

Suggestion Percentage of Staff Supporting 

App-based Stock Tracker 65% 

Weekly Review Meetings 50% 

Barcode Training 40% 

 

 

 

Figure 4.20: Pie Chart – Staff Suggestions 

 

 
 

 

 

Interpretation: 

 

Most staff advocate for technology solutions like app-based trackers, indicating readiness 

for digital adaptation. 
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Table 4.21: Proposed Inventory Cycle Model 

 

Phase Duration 

Requisition 2 Days 

Procurement 5 Days 

Stock 

Verification 

3 Days 

Distribution 2 Days 

 

 

 

Figure 4.21: Column chart – Optimized Inventory Cycle 

 

 
 

 

 

Interpretation: 

 

The proposed model provides a streamlined timeline to enhance turnaround and reduce 

bottlenecks. 
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Table 4.22: Forecasted Improvement Metrics Post Implementation 

 

Metric Baseline (%) Target (%) 

Accuracy 70 95 

Wastage 15 As less as Possible 

Staff Satisfaction 60 85 

 

 

 

Figure 4.22: Bar Graph – Forecasted KPI Improvements 

 
 

 

 

Interpretation: 

 

Targets reflect achievable improvements with systematic implementation of inventory 

reforms. 
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Table 4.23: Summary of Recommended Actions 

 

Action Priority Level 

Implement Automation High 

Staff Training Modules Medium 

Monthly Inventory 

Audits 

High 

 

 

 

Figure 4.23: Clustered column - Summary of Optimization Plan 

 

 
 

 

 

Interpretation: 

 

These high-priority recommendations should be implemented in phased manner to yield 

long-term operational efficiency. 
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Table 4.24: Root Cause Analysis Summary 

 

Problem Root Cause 

Stockouts Inaccurate Forecasting 

Expiry Waste 

Delayed Rotation Practices High Returns 

 

 

Interpretation: 

 

Root cause analysis aids in devising targeted corrective actions to prevent future 

inefficiencies. 

 

 

 

 

 

Table 4.25: SWOT Analysis of Current Inventory Practice 

 

Strength Weakness Opportunity Threat 

Skilled 

Staff 

Manual 

Processes 

Automation 

Tools 

Regulatory 

Audits 

 

 

Interpretation: 

 

The SWOT analysis provides strategic insights. Leveraging strengths and addressing 

weaknesses can enhance inventory efficiency. 
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DISCUSSION 

 

The purpose is to place the findings within the broader context of existing research and 

practical implications for inventory management in healthcare settings.  

 

5.1 Summary of Key Findings 

 

The study revealed several critical insights: 

 

➢ Monthly procurement volumes increased steadily from January to March 2025, 

highlighting rising operational demands. 

 

➢ Category-wise analysis showed that drugs had the highest average inventory 

holding time, indicating areas for improvement in consumption planning. 

 

➢ Significant quantities of near-expiry inventory, especially in the drugs category, 

suggested inefficiencies in usage forecasting. 

 

➢ Frequent stockouts were reported in the General Medicine and Emergency 

departments, which require urgent intervention. 

 

➢ A substantial volume of non-moving inventory was identified, particularly hospital 

linen and surgical items. 

 

➢ Adherence to CBU protocols and compliance with SOPs varied across units and 

locations, suggesting the need for standardization. 

 

➢ Staff surveys revealed challenges such as lack of training, delays in software 

updates, and insufficient support in managing inventory. 

 

➢ The accuracy of stock counts improved significantly post-automation, affirming 

the positive impact of technological integration. 

 

➢ Inventory audit frequency correlated with reduced wastage, emphasizing the 

importance of regular evaluations. 

 

➢ The study identified cost-saving opportunities through improved forecasting and 

waste reduction. 

 

5.2 Comparison with Existing Literature 

 

The findings align with prior studies that emphasize common inventory challenges in 

hospitals, such as overstocking, underutilization, and frequent stockouts: 

 

➢ A study by Sharma et al. (2020) in a tertiary care hospital found that inadequate 

demand forecasting led to nearly 20% of total inventory value lying idle for more 

than 90 days, supporting our findings on non-moving items. 

 

➢ According to Singh and Kaur (2019), frequent stockouts in emergency 

departments are typically due to limited coordination between procurement teams 
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and departmental demand estimation, a challenge evident in our data as well. 

 

➢ Verma et al. (2021) highlighted that automated inventory systems improved stock 

count accuracy by 25%—a benefit reflected in our post-automation accuracy 

metrics. 

 

➢ Joshi and Bansal (2022) stressed the importance of barcode use for real-time 

tracking, aligning with our results on compliance scores and usage trends. 

 

➢ Mishra et al. (2018) reported that hospitals that used predictive analytics tools 

observed a 30% reduction in expiry-related losses, similar to the projected savings 

in our study. 

 

5.3 Strengths of the Study 

 

➢ The study used both quantitative and qualitative data, offering a well-rounded 

perspective on inventory challenges. 

 

➢ Inclusion of staff survey responses allowed triangulation of data, enriching the 

interpretation of inventory system limitations. 

 

➢ Regression and comparative analyses added analytical rigor to the results, 

identifying correlations between inventory audits and wastage. 

 

➢ Use of visual tools such as charts and graphs enhanced data comprehension and 

stakeholder engagement. 

 

5.4 Limitations of the Study 

 

➢ The study was limited to three months (Jan–Mar 2025), and a longer observation 

period could provide more robust trends. 

 

➢ Data was collected from select hospital units; hence, results may not be 

generalizable to all departments or hospitals. 

 

➢ Certain variables such as supplier delivery delays, real-time consumption logs, and 

patient demand variability were not captured. 

 

➢ The qualitative component was based on self-reported data, which may include 

response biases. 

 

5.5 Practical Implications 

 

➢ The findings suggest the need for predictive analytics to forecast demand and 

reduce near-expiry inventory. 

 

➢ Regular audit cycles and automation can significantly improve inventory accuracy 

and reduce wastage. 

 

➢ Training staff on inventory SOPs and barcode usage can enhance compliance and 
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efficiency. 

 

➢ Implementation of a centralized inventory management software can streamline 

processes and improve transparency. 

 

➢ Standardizing protocols and ensuring uniform compliance can mitigate location-

wise disparities in inventory control. 
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CONCLUSION 

 

6.1 Summary of Findings 

 

This study aimed to evaluate and optimize inventory management practices within a 

hospital setting, focusing on procurement, utilization, expiry management, and audit 

compliance. The results obtained from a combination of quantitative data (e.g., stock 

levels, audit frequency, wastage costs) and qualitative feedback (e.g., staff surveys) 

provided a holistic view of current practices and challenges. 

 

Key findings include: 

 

➢ An increasing trend in procurement volumes from January to March 2025, 

reflecting seasonal or operational fluctuations. 

 

➢ Higher inventory holding times for drugs, leading to increased risk of expiry and 

wastage. 

 

➢ Notable frequency of stockouts, particularly in critical departments like General 

Medicine and Emergency. 

 

➢ Significant proportion of non-moving and near-expiry items, especially among 

consumables and hospital linen. 

 

➢ Positive impact of automation and SOP compliance on inventory accuracy and 

operational efficiency. 

 

6.2 Implications of the Study 

 

The study emphasizes the importance of streamlined inventory systems to ensure efficient 

resource utilization, cost savings, and uninterrupted healthcare delivery. Findings support 

that investment in digital solutions, staff training, and regular audits significantly 

contribute to better stock control and reduced wastage. 

 

6.3 Recommendations 

 

➢ Based on the study's insights, the following recommendations are proposed: 

 

➢ Implement predictive inventory planning tools to align procurement with 

consumption trends. 

 

➢ Increase the frequency of internal audits to identify discrepancies early and ensure 

real-time data accuracy. 

 

➢ Standardize staff training on inventory SOPs and barcode systems to improve 

compliance. 

 

➢ Establish a centralized inventory tracking dashboard for real-time visibility across 

departments. 
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➢ Promote inter-departmental coordination to anticipate demand accurately and 

avoid stockouts. 

 

➢ Dispose of expired or obsolete items promptly and develop protocols for managing 

near-expiry stock. 

 

➢ Explore partnerships with suppliers for Just-In-Time (JIT) delivery models to 

minimize holding costs. 

 

6.4 Future Scope 

 

The study was limited to three months and a specific set of hospital units. Future research 

should consider a larger sample across multiple institutions and a longer duration to 

validate trends. Integration of real-time patient demand forecasting and supplier 

performance data can also enrich future studies. 

 

6.5 Final Thoughts 

 

Efficient inventory management is not just an operational necessity but a critical factor in 

patient care delivery. With the rising complexity of healthcare systems, adopting 

evidence-based, technology-driven practices will ensure sustainability, cost-effectiveness, 

and improved health outcomes. 
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ANNEXURE 1: QUESTIONNAIRE 
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