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ARTICLE INFO  ABSTRACT 
 
  

Effective medication inventory management is a crucial aspect of hospital pharmacy operations, directly 
impacting patient care, safety, and cost efficiency. This article explores the challenges faced by hospital 
pharmacies in managing medication inventory and presents strategies to enhance the management process. 
The variability in demand, medication expiration, limited shelf space, and manual tracking systems pose 
significant challenges. To address these issues, hospitals are increasingly adopting advanced approaches such 
as inventory management software, demand forecasting, ABC analysis, supplier collaboration, automated 
reordering systems, and regular audits for expiry management. These strategies not only optimize inventory 
levels but also ensure timely availability of medications, reduce wastage, and enhance patient safety. By 
embracing innovative inventory management techniques, hospital pharmacies can strike a balance between 
effective medication management and cost-effectiveness. 
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INTRODUCTION 
 
In the intricate web of healthcare services, hospital pharmacies stand 
as critical junctions where patient care and efficient management 
converge. The availability of medications at the right time and in the 
right quantity is paramount for ensuring optimal patient outcomes 
(Jimmy, 2011). However, the complexity of medication inventory 
management within hospital pharmacies presents multifaceted 
challenges that demand innovative solutions. This article delves into 
the imperative task of improving medication inventory management 
in hospital pharmacies, exploring the consequences of suboptimal 
management and unveiling strategies to enhance this pivotal process. 
The effective management of medication inventory is a dynamic 
puzzle exacerbated by a series of interconnected challenges (Jimmy, 
2022). The unpredictable variability in patient demand for diverse 
medications adds an element of uncertainty to inventory planning. 
Unforeseen surges, seasonal fluctuations, and unexpected outbreaks 
can disrupt the delicate equilibrium between supply and demand.  

 
Additionally, the looming specter of medication expiration poses 
financial burdens and safety concerns. The delicate balance between 
maintaining an adequate supply and preventing medication wastage is 
a perpetual tightrope walk (Bekker, 2018). The physical constraints of 
limited shelf space further complicate the task. Hospital pharmacies 
often grapple with spatial limitations, forcing them to meticulously 
allocate shelf space among a myriad of medications (Institute of 
Medicine (US) 1984). Misjudgments in space allocation can lead to 
overstocking, cluttered storage, or worse, stockouts that jeopardize 
patient care. Compounding these challenges, the reliance on manual 
tracking systems introduces a human element that is susceptible to 
errors. Manual recording and updating of inventory data can 
inadvertently give rise to discrepancies, leading to inaccuracies in 
stock levels and subsequent mismanagement (Abby Jenkins, 2022). 
This article embarks on a journey to navigate the tumultuous 
landscape of medication inventory management in hospital 
pharmacies. It strives to elucidate the critical importance of this facet 
of healthcare operations and its far-reaching implications. By 
identifying the challenges intrinsic to medication inventory 
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management, the article lays the groundwork for delving into 
innovative strategies that have emerged to tackle these obstacles. In 
the subsequent sections, this article will delve into these strategies 
with the aim of offering insights that resonate across the healthcare 
industry. From the adoption of advanced inventory management 
software and demand forecasting techniques to the implementation of 
just-in-time ordering systems and collaborative relationships with 
suppliers, each strategy seeks to reshape the conventional paradigms 
of medication inventory management. Ultimately, the overarching 
goal of this article is to equip healthcare professionals, administrators, 
and stakeholders with a comprehensive understanding of the nuances 
surrounding medication inventory management. By shedding light on 
effective strategies, this article endeavors to empower hospital 
pharmacies to optimize their inventory systems, elevate patient care, 
minimize wastage, and bolster operational efficiency. 
 

Challenges in medication inventory management: Effective 
medication inventory management within hospital pharmacies is a 
multifaceted endeavor that encounters a spectrum of challenges, each 
with the potential to disrupt patient care, compromise safety, and 
increase operational costs (Deressa, 2022). Recognizing and 
addressing these challenges is paramount to ensuring a seamless 
supply of medications and safeguarding the well-being of patients. 
The following sections elucidate the prominent challenges that plague 
medication inventory management in hospital pharmacies: 
 

Variability in Demand: Medication inventory management in 
hospital pharmacies faces a central challenge—fluctuating patient 
demand. The dynamics of patient admissions, discharges, treatment 
specifics, and medical specialties collectively contribute to the 
variability in medication requirements. Patient numbers and unique 
medical conditions trigger shifts in demand, while diverse treatment 
regimens introduce irregularities (Hughes, 2018). Medical specialties 
bring their own medication needs, creating a tapestry of demand 
fluctuations. Seasonal factors further complicate matters, impacting 
demand for specific medications during certain times. Unexpected 
events, such as disease outbreaks or emergencies, can lead to sudden 
spikes in demand for particular drugs. Balancing these dynamic 
demand patterns poses a critical challenge. The implications 
reverberate across patient care and pharmacy operations. Inaccurate 
demand forecasting can lead to stockouts, disrupting treatment plans 
and compromising patient safety (Nikolopoulos, 2021). 
Overestimating demand results in excessive stockpiles, tying up 
resources and contributing to wastage. Operational costs rise due to 
emergency procurements during stockouts, while overstocking incurs 
storage expenses. Effective management of demand variability 
requires proactive strategies. Accurate demand forecasting through 
historical data analysis and predictive analytics helps align inventory 
levels with anticipated needs. Maintaining buffer stocks of essential 
medications cushions against sudden spikes, ensuring continuity of 
care. Collaborative communication between pharmacy and healthcare 
teams anticipates shifts driven by patient admissions and medical 
conditions (Chen, 2017). Real-time monitoring facilitates swift 
responses to demand fluctuations, and dynamic inventory adjustments 
prevent disruptions. Addressing variability in demand demands a 
delicate balance of data-driven insights, agility, and collaboration. By 
embracing these strategies, hospital pharmacies can harmonize patient 
care with inventory management, ensuring medications are available 
when needed while optimizing operational efficiency. 
 
Expiration of Medications: The temporal constraints imposed by 
medication expiration dates present a pivotal challenge in hospital 
pharmacy operations. The precarious balance between stock 
sufficiency and avoiding medication wastage hinges on efficient 
expiration management. Overstocking risks financial losses and 
resource allocation dilemmas, diverting funds away from essential 
healthcare needs (Brock, 2006). Moreover, the ramifications extend 
beyond financial considerations—expired medications undermine 
treatment efficacy, compromising patient safety and care quality. A 
meticulous approach to expiration management is imperative. 
Vigilant monitoring of stock levels and expiration dates is necessary 
to prevent medications from reaching their shelf life limit. 
Implementing proactive disposal protocols, in compliance with 

regulatory guidelines, ensures the safe elimination of expired 
medications (Bashaar, 2017). Streamlined inventory processes that 
prioritize the use of older stock before newer acquisitions can help 
mitigate wastage. Additionally, fostering close collaboration between 
pharmacy teams, healthcare providers, and suppliers facilitates better 
demand forecasting and inventory turnover, further minimizing the 
risk of expired medications. In navigating the intricate landscape of 
medication expiration, hospital pharmacies play a vital role in 
optimizing resource utilization, enhancing patient safety, and 
maintaining the integrity of healthcare services. 
 
Limited Shelf Space: The confines of limited shelf space exert a 
significant influence on the intricate dance of medication inventory 
management within hospital pharmacies (Bashaar, 2011). The 
challenge of accommodating a diverse range of medications within 
constrained physical dimensions poses a constant struggle. Efficient 
utilization of available storage is essential to prevent overstocking, 
stockouts, and ensure timely patient care. The consequences of 
mismanaging limited shelf space are far-reaching. Overcrowded 
storage can hinder easy access to medications, potentially leading to 
errors in retrieving the correct drugs for patients (Tariq, 2023). On the 
other hand, underutilized space can result in inefficiencies, as 
valuable resources are tied up in unused or unnecessary stock. 
Moreover, improper organization due to space constraints can lead to 
misplacement, further exacerbating risks and hampering workflow. 
Addressing the challenge requires a harmonious blend of strategic 
planning and innovative solutions. Categorizing medications based on 
their frequency of use, criticality, and storage requirements can 
optimize shelf space allocation (Esmaili, 2018). Leveraging 
technology, such as automated storage and retrieval systems, can 
maximize vertical space utilization and streamline access to 
medications. Regular audits and rotation of stock can prevent the 
accumulation of expired or rarely used drugs, enhancing both 
efficiency and patient safety. By creatively navigating the intricacies 
of limited shelf space, hospital pharmacies can ensure that every inch 
contributes to the seamless provision of patient care, minimizing 
errors, optimizing resource usage, and ultimately improving the 
overall quality of healthcare services. 
 
Manual Tracking Systems: In the complex ecosystem of hospital 
pharmacy operations, the reliance on manual tracking systems for 
medication inventory management remains a persistent challenge. 
These systems, while well-intentioned, introduce a human element 
vulnerable to errors and inefficiencies. The process of manually 
recording, updating, and reconciling inventory data can lead to 
discrepancies that have cascading effects on patient care and resource 
allocation (Mohammad Ali, 2023). The implications of manual 
tracking systems are multifaceted. Inaccuracies in recorded stock 
levels can result in overstocking or stockouts, disrupting the delicate 
balance of medication availability. These inaccuracies, stemming 
from data entry errors, miscounts, or delayed updates, undermine the 
reliability of the inventory information. As a result, pharmacy staff 
may face difficulties in accessing accurate data to make informed 
decisions. Moreover, the labor-intensive nature of manual tracking 
diverts valuable staff resources away from core responsibilities. 
Pharmacists and pharmacy technicians spend precious time on 
administrative tasks that could otherwise be directed towards patient 
care and critical pharmacy operations (Zibulewsky, 2001). 
Addressing this challenge necessitates embracing technology-driven 
solutions. Automated inventory management software, barcode 
scanning systems, and RFID tagging can enhance accuracy, reduce 
human errors, and enable real-time tracking of medication stock 
levels. These systems streamline workflows, allowing pharmacy staff 
to focus on value-added tasks while ensuring the precision and 
efficiency demanded by modern healthcare environments. In 
shedding the limitations of manual tracking systems, hospital 
pharmacies can elevate their operational effectiveness, minimize 
errors, and channel their efforts towards delivering optimal patient 
care. 
 
Strategies for Improving Medication Inventory Management: 
Enhancing medication inventory management within hospital 
pharmacies is a dynamic pursuit that hinges on a combination of 
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innovative strategies and meticulous execution (Silva-Aravena, 
2020). The imperative to optimize resource utilization, minimize 
wastage, and ensure seamless patient care drives the need for 
proactive approaches. The following strategies form a comprehensive 
framework for elevating medication inventory management practices: 
 
Implementing Inventory Management Software: In the intricate 
landscape of hospital pharmacy operations, the integration of 
inventory management software emerges as a transformative solution 
to address the challenges inherent in medication inventory 
management (Silva-Aravena, 1962). This technological advancement 
offers a paradigm shift from manual tracking systems, fostering 
efficiency, accuracy, and strategic decision-making. Implementing 
inventory management software involves a strategic process that 
leverages technology to streamline workflows and elevate patient 
care. Inventory management software offers an array of benefits that 
ripple through the entire pharmacy ecosystem. Real-time visibility 
into medication stock levels and usage patterns allows for data-driven 
decision-making. Automated reorder triggers prevent stockouts and 
excess stock, optimizing resource allocation. The software's reporting 
and analytics capabilities provide insights into trends, enabling 
proactive inventory adjustments (Intern SEO). 
 
Implementation Process (Al Muallem, 2015) 
 

1. Needs Assessment: Begin with a comprehensive assessment of 
the pharmacy's requirements. Identify pain points, goals, and 
specific functionalities needed from the software. 

2. Vendor Selection: Research reputable software vendors that 
offer solutions tailored to healthcare environments. Evaluate 
their track record, features, user interface, and customer 
support. 

3. Customization: Work with the chosen vendor to customize the 
software to align with the pharmacy's unique workflows, 
medication categories, and inventory processes. 

4. Data Migration: Migrate existing inventory data to the new 
system accurately. This may involve cleansing data, formatting, 
and importing information. 

5. Staff Training: Provide training to pharmacy staff on how to 
use the software effectively. This empowers them to utilize the 
software's features to optimize inventory management. 

6. Integration: Integrate the software with existing hospital 
information systems, such as electronic health records (EHRs), 
to ensure seamless data exchange. 

7. Testing and Quality Assurance: Thoroughly test the software's 
functionality to ensure it meets the pharmacy's needs and works 
seamlessly within the existing infrastructure. 

8. Rollout and Adoption: Gradually transition to the new 
software, monitoring its performance and addressing any initial 
challenges. Encourage staff adoption through ongoing training 
and support. 
 

Implementing inventory management software is not without 
challenges. Data accuracy, user resistance to change, and potential 
technical glitches need to be managed. Adequate technical support, 
clear communication, and post-implementation evaluation are vital. 
Implementing inventory management software represents a 
progressive leap toward streamlined operations and enhanced patient 
care in hospital pharmacies. The infusion of technology transforms 
manual inventory management into a data-driven, efficient, and 
responsive process, shaping the future of medication management in 
healthcare. 
 
Forecasting and Demand Prediction: In the dynamic realm of 
medication inventory management within hospital pharmacies, 
accurate forecasting and demand prediction stand as essential pillars 
for effective resource allocation, patient care optimization, and cost-
efficiency [16]. These strategic practices enable healthcare facilities 
to navigate the variability of medication demand and ensure a 
seamless supply of essential drugs while minimizing wastage. 
Forecasting demand entails projecting future medication needs based 
on historical data, patient demographics, treatment regimens, and 

external factors (Soyiri, 2013). Demand prediction, driven by 
sophisticated algorithms and data analysis, empowers pharmacies to 
anticipate fluctuations, align inventory levels, and streamline 
procurement processes. The benefits are multifold (EY, 2018): 
 

1. Optimized Inventory: Accurate forecasts prevent overstocking 
and stockouts, achieving a balance between adequate supply 
and efficient utilization of storage space. 

2. Patient Care: Precise demand prediction ensures medications 
are readily available, preventing delays in treatment and 
enhancing patient safety and outcomes. 

3. Resource Utilization: Efficient demand forecasts minimize 
wastage due to expired or underutilized medications, optimizing 
resource allocation and cost management. 

4. Operational Efficiency: Streamlined inventory management 
reduces administrative burden, allowing pharmacy staff to focus 
on patient care and strategic tasks. 

 
Strategies for Effective Demand Forecasting: 
 

1. Historical Data Analysis: Analyze past consumption 
patterns, seasonal trends, and historical patient data to identify 
recurring patterns. 

2. Predictive Modeling: Utilize advanced statistical models and 
machine learning algorithms to predict future demand based 
on historical and current data. 

3. Collaboration: Foster collaboration between pharmacy 
teams, clinicians, and healthcare providers to gain insights 
into anticipated patient volumes and treatment plans. 

4. External Factors: Consider external factors like public 
health trends, disease outbreaks, and regulatory changes that 
might impact medication demand. 

5. Technology Integration: Implement integrated systems that 
allow real-time tracking of patient admissions, discharges, 
and medication administration, aiding accurate demand 
forecasts. 

6. Continual Evaluation: Regularly assess the accuracy of 
forecasts against actual consumption data and adjust models 
and strategies accordingly. 

 
Despite its benefits, demand forecasting faces challenges such as 
unexpected events and shifting patient needs. Continuous monitoring, 
robust data collection, and model refinement can mitigate these 
challenges and improve accuracy over time (Razzak, 2020). 
Forecasting and demand prediction revolutionize medication 
inventory management by providing an informed lens into the future. 
By harnessing the power of data and technology, hospital pharmacies 
can master the art of anticipating demand, ensuring seamless patient 
care, and shaping a more efficient and responsive healthcare 
landscape. 
 
ABC Analysis: In the intricate world of medication inventory 
management, the ABC analysis method emerges as a strategic 
cornerstone, enabling hospital pharmacies to prioritize their efforts, 
resources, and focus on the medications that have the most significant 
impact [23]. This approach categorizes medications into different 
groups based on their value and importance, facilitating efficient 
allocation of resources and optimizing inventory management. 
 
The ABC analysis classifies medications into three categories: 
 

1. Category A (High-Value): This category comprises 
medications that have a high value in terms of cost, criticality, 
or demand. These medications represent a smaller portion of 
the inventory but have a substantial impact on patient care and 
operational costs. 

2. Category B (Moderate-Value): Category B includes 
medications that have a moderate value and impact. They 
strike a balance between cost and criticality, and while they 
may not be as pivotal as Category A items, they still influence 
patient care and financial resources[24]. 

61501                                    International Journal of Development Research, Vol. 13, Issue, 02, pp. 61499-61504, February, 2023 
 



3. Category C (Low-Value): The final category encompasses 
medications with a lower value and impact. While they may 
be less costly or critical, they still contribute to patient care 
and need proper management. 

 
The ABC analysis offers several advantages: 
 

1. Resource Allocation: By recognizing the medications that 
hold the highest value, hospitals can allocate resources more 
efficiently. Category A items may require closer monitoring, 
stricter inventory control, and more frequent reordering. 

2. Risk Mitigation: High-value medications, often found in 
Category A, are more prone to stockouts or wastage if not 
managed effectively. Proper attention to these medications 
helps mitigate risks. 

3. Time Management: The approach allows pharmacy staff to 
focus their efforts where they matter the most, optimizing 
time spent on managing medications that have the greatest 
impact on patient care. 

4. Cost Efficiency: Prioritizing inventory management efforts 
based on value minimizes the chances of overstocking 
expensive medications while ensuring adequate supply of 
critical drugs. 

5. Inventory Turnover: Efficiently managing high-value items 
improves inventory turnover rates, freeing up working capital 
and storage space. 
 

To apply ABC analysis, pharmacies must assess each medication's 
cost, usage frequency, criticality, and impact on patient care. 
Inventory management systems can assist in categorizing medications 
accurately (Mohammed, 2020). It's crucial to continuously monitor 
and adjust categorizations as usage patterns and criticality change 
over time. The ABC analysis method empowers hospital pharmacies 
to make informed decisions about their medication inventory 
management. By aligning their efforts with the value and impact of 
each medication, pharmacies can enhance patient care, optimize 
resource allocation, and achieve a harmonious equilibrium between 
operational efficiency and quality healthcare delivery. 
 
Supplier Collaboration and JIT Ordering: At the heart of 
streamlined medication inventory management lies the partnership 
between hospital pharmacies and suppliers, underscored by the 
principle of Just-in-Time (JIT) ordering (Balkhi, 2022). Supplier 
collaboration transcends transactional interactions, embodying a 
cooperative approach where data, insights, and needs are shared. This 
collaborative synergy enables informed decision-making and better 
alignment of inventory levels with demand. JIT ordering, an offshoot 
of supplier collaboration, centers on procuring medications precisely 
as they are needed. Through accurate demand forecasting and real-
time data, pharmacies optimize inventory levels, reducing carrying 
costs and mitigating wastage risks. JIT ordering ensures medications 
are available when required, enhancing patient safety, care quality, 
and overall operational efficiency (Balkhi, 2022). While the benefits 
of supplier collaboration and JIT ordering are evident, successful 
execution demands robust communication channels, reliable data 
exchange, and agile response mechanisms. Suppliers become partners 
in the pharmacy's inventory ecosystem, enabling a proactive approach 
to inventory replenishment that adapts to changing patient needs, 
emerging trends, and unexpected contingencies (Mustaffa, 2009). In 
embracing this symbiotic relationship and JIT ordering, hospital 
pharmacies orchestrate a delicate balance between efficient resource 
allocation and seamless patient care. The result is not only optimized 
operations and cost savings but also a heightened ability to deliver 
medications promptly, ensuring patient well-being remains paramount 
in the ever-evolving healthcare landscape. 
 
Automated Reordering Systems: In the intricate choreography of 
medication inventory management, the emergence of automated 
reordering systems represents a technological leap that enhances 
efficiency, minimizes human error, and fosters a seamless supply of 
medications within hospital pharmacies (Rodriguez-Gonzalez, 2019). 
These systems, driven by data, algorithms, and real-time monitoring, 

revolutionize the way medications are restocked, ensuring optimal 
inventory levels and uninterrupted patient care. Automated reordering 
systems operate on predetermined triggers and algorithms that 
analyze inventory data to initiate orders (Balkhi, )[26]. This method 
offers several benefits: 
 
1. Prevent Stockouts: By automatically placing orders when 

inventory reaches predetermined thresholds, these systems 
mitigate the risk of stockouts, ensuring medications are readily 
available. 

2. Minimize Overstocking: Data-driven analysis ensures that 
orders are aligned with actual demand, minimizing the 
accumulation of excess stock and related costs. 

3. Reduce Human Error: Removing manual intervention 
decreases the likelihood of errors in reordering calculations, 
contributing to accurate inventory management. 

4. Resource Optimization: Efficient inventory turnover frees up 
working capital that can be invested in other critical areas of 
healthcare. 

5. Enhance Patient Safety: Timely medication availability 
supports high-quality patient care, preventing treatment delays 
and ensuring optimal outcomes. 
 

Implementation and Considerations: 
 
1. System Integration: Integrate automated reordering systems 

with pharmacy management software and other relevant systems 
to ensure smooth data flow and accurate order placement. 

2. Customization: Tailor the system's parameters to match the 
pharmacy's unique medication portfolio, demand patterns, and 
inventory goals. 

3. Data Accuracy: Accurate and up-to-date data is essential for 
effective system performance. Regular data updates and 
monitoring are crucial. 

4. Continuous Review: Regularly assess the system's performance 
against actual usage data. Adjust triggers and parameters as 
demand patterns evolve. 
 

While automated reordering systems offer significant advantages, 
potential challenges include data inaccuracies, system failures, and 
adjustments needed for shifting demand patterns [26]. Robust data 
management protocols, system redundancies, and ongoing oversight 
can mitigate these challenges. Automated reordering systems 
epitomize the integration of technology into healthcare operations. By 
leveraging data analytics and algorithms, these systems optimize 
medication inventory management, align supply with demand, and 
uphold patient care excellence. In weaving technology into the fabric 
of medication distribution, hospital pharmacies can stride confidently 
toward more efficient, accurate, and patient-centric inventory 
management practices. 
 
Regular Audits and Expiry Management: In the intricate landscape 
of medication inventory management, the symbiotic practices of 
regular audits and expiry management play a pivotal role in 
maintaining the delicate equilibrium between patient care and 
resource efficiency within hospital pharmacies. Regular audits 
involve systematic and periodic assessments of medication inventory 
to ensure alignment with recorded data [29]. These audits unveil 
discrepancies between physical stock and digital records, allowing for 
timely corrections. By identifying inaccuracies, overstocking, or 
underutilized items, regular audits optimize resource allocation, 
minimize errors, and streamline the inventory management process. 
Expiry management is a critical facet of inventory control, focusing 
on preventing the use of medications beyond their shelf life. Through 
vigilant monitoring and adherence to protocols, pharmacy teams 
identify medications approaching their expiration dates. These items 
are isolated and appropriately disposed of, safeguarding patient safety 
and avoiding potential treatment complications [30]. The synergy 
between regular audits and expiry management is undeniable. Regular 
audits uncover medications nearing expiration, triggering proactive 
expiry management. Conversely, a robust expiry management 
strategy aids audits by removing expired medications, ensuring data 

61502                                       AL Busaysi, Khaled Farhan et al., Improving medication inventory management in hospital pharmacies 
 



accuracy and informed decision-making. These practices collectively 
yield numerous benefits, including optimized inventory turnover, 
minimized wastage, cost savings, regulatory compliance, and, most 
importantly, enhanced patient safety. As technology advances, the 
integration of automated monitoring systems and data-driven insights 
further refines the relationship between audits and expiry 
management, elevating medication inventory management to new 
levels of precision and efficiency. Through this symbiotic approach, 
hospital pharmacies ensure that the medications reaching patients are 
effective, safe, and of the highest quality. 
 

CONCLUSION 
 
In the intricate realm of medication inventory management within 
hospital pharmacies, the pursuit of seamless patient care, optimal 
resource utilization, and operational efficiency converges through a 
symphony of strategies and practices. The challenges posed by 
demand variability, expiration management, limited shelf space, and 
manual tracking find their solutions in the embrace of modern 
methodologies and technology-driven innovations. From the 
orchestration of supplier collaboration and Just-in-Time ordering to 
the implementation of automated reordering systems, the landscape of 
inventory management evolves to reflect the dynamic nature of 
healthcare. The harmonious partnership between hospital pharmacies 
and suppliers ensures timely availability of medications, epitomizing 
the delicate balance between resource allocation and patient care. The 
integration of inventory management software ushers in an era of 
data-driven decision-making, predictive analytics, and streamlined 
processes. This technological leap empowers pharmacies to forecast 
demand accurately, prevent stockouts, and minimize wastage, 
ensuring that patient safety and treatment efficacy remain paramount. 
Regular audits and expiration management weave a fabric of 
vigilance, preventing errors and safeguarding against the use of 
expired medications. This diligent oversight, coupled with advanced 
technology, creates a resilient foundation for seamless inventory 
control. In Short, the art of medication inventory management within 
hospital pharmacies transcends routine logistics. It is a dynamic 
interplay of strategic foresight, collaboration, and technological 
prowess. As healthcare evolves, the pursuit of optimal patient care 
remains unwavering, making medication inventory management an 
ever-evolving journey towards excellence. Through the fusion of 
these strategies, hospital pharmacies stand poised to navigate the 
intricate currents of healthcare with precision, efficiency, and patient-
centric dedication. 
 

REFERANCES 
 
Abby Jenkins. How to Prevent Stockouts: 18 Tips for Businesses. 

Product Marketing Manager, June 2, 2022. https://www. 
netsuite.com/portal/resource/articles/inventory-management/how-
to-prevent-stockouts.shtml 

Al Muallem Y, Al Dogether M, Al Assaf R, Al Ateeq A, Househ M. 
A pharmacy inventory management system in saudiarabia: a case 
study. Stud Health Technol Inform. 2015; 208:17-21. PMID: 
25676940. 

Ali AK. Inventory management in pharmacy practice: a review of 
literature. Archives of Pharmacy Practice. October-December 
2011; 2(4):151-156. 

Balkhi B, Alshahrani A, Khan A. Just-in-time approach in healthcare 
inventory management: Does it really work? Saudi Pharm J. 2022 
Dec;30(12):1830-1835. doi: 10.1016/j.jsps.2022.10.013. Epub 
2022 Nov 3. PMID: 36601508; PMCID: PMC9805965. 

Bashaar M, Thawani V, Hassali MA, Saleem F. Disposal practices of 
unused and expired pharmaceuticals among general public in 
Kabul. BMC Public Health. 2017 Jan 7;17(1):45. doi: 
10.1186/s12889-016-3975-z. Erratum in: BMC Public Health. 
2017 Mar 6;17 (1):231. PMID: 28061902; PMCID: 
PMC5219664. 

Bekker CL, Gardarsdottir H, Egberts ACG, Bouvy ML, van den Bemt 
BJF. Pharmacists' Activities to Reduce Medication Waste: An 

International Survey. Pharmacy (Basel). 2018 Aug 29;6(3):94. 
doi: 10.3390/pharmacy6030094. PMID: 30158484; PMCID: 
PMC6165518. 

Brock DW, Wikler D. Ethical Issues in Resource Allocation, 
Research, and New Product Development. In: Jamison DT, 
Breman JG, Measham AR, et al., editors. Disease Control 
Priorities in Developing Countries. 2nd edition. Washington 
(DC): The International Bank for Reconstruction and 
Development / The World Bank; 2006. Chapter 14. Available 
from: https://www.ncbi.nlm.nih.gov/books/NBK11739/ Co-
published by Oxford University Press, New York. 

Chen CC, Hsiao FY, Shen LJ, Wu CC. The cost-saving effect and 
prevention of medication errors by clinical pharmacist 
intervention in a nephrology unit. Medicine (Baltimore). 2017 
Aug;96(34):e7883. doi: 10.1097/MD.0000000000007883. PMID: 
28834903; PMCID: PMC5572025. 

Deressa MB, Beressa TB, Jemal A. Analysis of Pharmaceuticals 
Inventory Management Using ABC-VEN Matrix Analysis in 
Selected Health Facilities of West Shewa Zone, Oromia Regional 
State, Ethiopia. Integr Pharm Res Pract. 2022 Feb 25;11:47-59. 
doi: 10.2147/IPRP.S354810. PMID: 35242694; PMCID: 
PMC8887611. 

Devnani M, Gupta A, Nigah R. ABC and VED Analysis of the 
Pharmacy Store of a Tertiary Care Teaching, Research and 
Referral Healthcare Institute of India. J Young Pharm. 2010 
Apr;2(2):201-5. doi: 10.4103/0975-1483.63170. PMID: 
21264126; PMCID: PMC3021698. 

Esmaili, Nazanin & Norman, Bryan & Rajgopal, Jayant. (2018). 
Shelf-space optimization models in decentralized automated 
dispensing cabinets. Operations Research for Health Care. 19. 
10.1016/j.orhc.2018.03.005. 

EY, Can you switch on ‘lights-out’ planning to unlock value?, 
Rethinking planning in the life sciences supply chain. 2018, 
https://assets.ey.com/content/dam/ey-sites/ey-com/en_gl/topics/ 
advisory/ey-can-you-switch-on-lights-out-planning-to-unlock-
value.pdf 

Hughes RG. Tools and Strategies for Quality Improvement and 
Patient Safety. In: Hughes RG, editor. Patient Safety and Quality: 
An Evidence-Based Handbook for Nurses. Rockville (MD): 
Agency for Healthcare Research and Quality (US); 2008 Apr. 
Chapter 44. Available from: https://www.ncbi.nlm.nih.gov/ 
books/NBK2682/ 

Institute of Medicine (US) Committee for Evaluating Medical 
Technologies in Clinical Use. Assessing Medical Technologies. 
Washington (DC): National Academies Press (US); 1985. 
Appendix A:, Profiles of 20 Technology Assessment Programs. 
Available from: https://www.ncbi.nlm.nih.gov/books/ 
NBK217481/ 

Intern SEO, Inventory Aging: Prevention Strategies and 
Technological Solution. Inventory Management, https://www. 
tagsamurai.com/inventory-aging-prevention-strategies-and-
technological-solution/ 

Jimmy B, Jose J. Patient medication adherence: measures in daily 
practice. Oman Med J. 2011 May;26(3):155-9. doi: 
10.5001/omj.2011.38. PMID: 22043406; PMCID: PMC3191684. 

Mohamed Ibrahim O, Ibrahim RM, Ibrahim YA, Madawi EA, Al 
Deri MY. Shedding the light on Pharmacists' roles during 
COVID-19 global pandemic. Saudi Pharm J. 2022 Jan;30(1):14-
27. doi: 10.1016/j.jsps.2021.12.003. Epub 2021 Dec 22. PMID: 
34961807; PMCID: PMC8694787. 

Mohammad Ali, Inventory & Stock Reconciliation – Importance, 
Challenges & Best Practices. CEO of Cash Flow Inventory. May 
2023. https://cashflowinventory.com/blog/inventory-
reconciliation/ 

Mohammed SA, Workneh BD. Critical Analysis of Pharmaceuticals 
Inventory Management Using the ABC-VEN Matrix in Dessie 
Referral Hospital, Ethiopia. Integr Pharm Res Pract. 2020 Sep 
9;9:113-125. doi: 10.2147/IPRP.S265438. PMID: 32983944; 
PMCID: PMC7490079. 

Mustaffa, Noorfa & Potter, Andrew. 2009. Healthcare supply chain 
management in Malaysia: A case study. Supply Chain 

61503                                    International Journal of Development Research, Vol. 13, Issue, 02, pp. 61499-61504, February, 2023 
 



Management: An International Journal. 14. 234-243. 10.1108/ 
13598540910954575. 

Nieuwlaat R, Wilczynski N, Navarro T, Hobson N, Jeffery R, 
Keepanasseril A, Agoritsas T, Mistry N, Iorio A, Jack S, 
Sivaramalingam B, Iserman E, Mustafa RA, Jedraszewski D, 
Cotoi C, Haynes RB. Interventions for enhancing medication 
adherence. Cochrane Database Syst Rev. 2014 Nov 
20;2014(11):CD000011. doi: 10.1002/14651858. 
CD000011.pub4. PMID: 25412402; PMCID: PMC7263418. 

Nikolopoulos K, Punia S, Schäfers A, Tsinopoulos C, Vasilakis C. 
Forecasting and planning during a pandemic: COVID-19 growth 
rates, supply chain disruptions, and governmental decisions. Eur J 
Oper Res. 2021 Apr 1;290(1):99-115. doi: 10.1016/j.ejor.2020. 
08.001. Epub 2020 Aug 8. PMID: 32836717; PMCID: 
PMC7413852. 

Razzak MI, Imran M, Xu G. Big data analytics for preventive 
medicine. Neural Comput Appl. 2020;32(9):4417-4451. doi: 
10.1007/s00521-019-04095-y. Epub 2019 Mar 16. PMID: 
32205918; PMCID: PMC7088441. 

Rodriguez-Gonzalez CG, Herranz-Alonso A, Escudero-Vilaplana V, 
Ais-Larisgoitia MA, Iglesias-Peinado I, Sanjurjo-Saez M. Robotic 
dispensing improves patient safety, inventory management, and 
staff satisfaction in an outpatient hospital pharmacy. J Eval Clin 
Pract. 2019 Feb;25(1):28-35. doi: 10.1111/jep.13014. Epub 2018 
Aug 22. PMID: 30136339. 

Silva-Aravena, F.; Ceballos-Fuentealba, I.; Álvarez-Miranda, E. 
Inventory Management at a Chilean Hospital Pharmacy: Case 
Study of a Dynamic Decision-Aid Tool. Mathematics 2020, 8, 
1962. https://doi.org/10.3390/math8111962 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Silva-Aravena, Fabián & Ceballos-Fuentealba, Irlanda & Álvarez-
Miranda, Eduardo. (2020). Inventory Management at a Chilean 
Hospital Pharmacy: Case Study of a Dynamic Decision-Aid Tool. 
Mathematics. 8. 1962. 10.3390/math8111962. 

Soyiri IN, Reidpath DD. An overview of health forecasting. Environ 
Health Prev Med. 2013 Jan;18(1):1-9. doi: 10.1007/s12199-012-
0294-6. Epub 2012 Jul 28. PMID: 22949173; PMCID: 
PMC3541816. 

Tariq RA, Vashisht R, Sinha A, et al. Medication Dispensing Errors 
and Prevention. [Updated 2023 May 2]. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; 2023 Jan-. Available 
from: https://www.ncbi.nlm.nih.gov/books/NBK519065/ 

Thomas R, Chalkidou K. Cost–effectiveness analysis. In: Cylus J, 
Papanicolas I, Smith PC, editors. Health system efficiency: How 
to make measurement matter for policy and management 
[Internet]. Copenhagen (Denmark): European Observatory on 
Health Systems and Policies; 2016. (Health Policy Series, No. 
46.) 6. Available from: https://www.ncbi.nlm.nih.gov/books/ 
NBK436886/ 

Zibulewsky J. The Emergency Medical Treatment and Active Labor 
Act (EMTALA): what it is and what it means for physicians. Proc 
(Bayl Univ Med Cent). 2001 Oct;14(4):339-46. doi: 10.1080/ 
08998280.2001.11927785. PMID: 16369643; PMCID: 
PMC1305897. 

******* 

61504                                       AL Busaysi, Khaled Farhan et al., Improving medication inventory management in hospital pharmacies 


