ISSN Print: 3079-0522

ISSN Online: 3079-0530
JPHP 2024; 1(1): 11-14
www.hospitalpharmajournal.com
Received: 24-11-2023
Accepted: 26-12-2023

Dr. Faruqe Hasan
Department of Clinical
Pharmacy, International
College of Pharmaceutical
Sciences, Chittagong,
Bangladesh

Corresponding Author:
Dr. Faruqe Hasan
Department of Clinical
Pharmacy, International
College of Pharmaceutical
Sciences, Chittagong,
Bangladesh

Journal of Pharmacist and Hospital Pharmacy 2024; 1(1) 11-14

Applying lean six sigma principles to optimize hospital
pharmacy workflows

Faruge Hasan

DOI: https://doi.org/10.33545/30790522.2024.v1.i1.A.4

Abstract

Hospital pharmacies are critical to delivering efficient and safe patient care, yet they face numerous
challenges, including workflow inefficiencies, medication errors, and delays in medication delivery.
This paper explores the application of Lean Six Sigma (LSS) principles to optimize hospital pharmacy
workflows. Drawing from case studies, quantitative data, and previous studies, the paper highlights
how LSS methodologies, such as waste elimination, process standardization, and error reduction,
significantly improve operational efficiency and patient outcomes. By examining real-world
implementations and presenting evidence-based results, this study provides actionable insights for
healthcare institutions aiming to enhance their pharmacy operations.
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Introduction

In the ever-evolving landscape of healthcare, hospital pharmacies play a pivotal role in
ensuring timely and accurate delivery of medications to patients. However, challenges such
as inefficient workflows, high error rates, and delays in medication dispensing have
persisted. These issues strain operational resources and jeopardize patient safety. According
to a study by the World Health Organization (WHO), inefficiencies in hospital workflows
account for nearly 30% of preventable adverse events globally ™. This highlights the urgent
need for healthcare systems to adopt robust strategies for optimizing operations.

Lean Six Sigma (LSS) principles offer a structured methodology to streamline processes,
eliminate waste, and enhance quality. Originally developed for manufacturing, these
principles have been successfully adapted to healthcare settings, where the stakes are high
and operational precision is paramount. LSS methodologies address the dual goals of
operational efficiency and patient safety, providing a comprehensive framework for hospital
pharmacy optimization. This paper explores the application of LSS in addressing
inefficiencies in workflows, drawing from evidence-based practices and real-world
implementations.

In the ever-evolving landscape of healthcare, hospital pharmacies play a pivotal role in
ensuring the timely and accurate delivery of medications to patients. However, these
pharmacies often encounter challenges, such as inefficient workflows, high error rates, and
delays in medication dispensing. These issues not only strain operational resources but also
jeopardize patient safety. According to a study by the World Health Organization (WHO),
inefficiencies in hospital workflows account for nearly 30% of preventable adverse events
globally . Addressing these challenges is imperative to improve healthcare delivery and
optimize resource utilization. Lean Six Sigma (LSS) offers a structured methodology for
process improvement, focusing on waste elimination, variability reduction, and quality
enhancement. Originating from manufacturing industries, LSS principles have been
successfully adapted to healthcare settings, including hospital pharmacies, where complex
workflows and high-stakes operations demand precision and efficiency. Lean focuses on
streamlining processes by identifying and eliminating non-value-adding activities, while Six
Sigma emphasizes reducing errors and variability to achieve near-perfect quality. Together,
these principles provide a comprehensive framework for optimizing hospital pharmacy
workflows.
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This paper investigates the application of LSS principles in
hospital pharmacies, examining how these methodologies
address key inefficiencies and contribute to improved
patient care. Through an analysis of evidence-based
practices, case studies, and data-driven insights, the study
underscores the transformative potential of LSS in
enhancing pharmacy operations.

Challenges in Hospital Pharmacy Workflows

Hospital pharmacy workflows are inherently complex,
involving a series of interdependent tasks such as
medication ordering, storage, preparation, dispensing, and
documentation. The efficiency and accuracy of these
processes directly impact patient care, making it crucial to
identify and address the challenges that hinder workflow
optimization.  Despite  advancements in healthcare
technology and management practices, hospital pharmacies
continue to face persistent challenges that compromise
operational efficiency and patient safety. One of the most
significant challenges in hospital pharmacy workflows is
prolonged medication preparation and dispensing times.
Delays often arise from inefficient processes, such as
redundant steps in medication approval, manual data entry,
and inadequate coordination between pharmacy staff and
other departments. For instance, the need for multiple
approvals before dispensing a routine medication can lead to
unnecessary bottlenecks, particularly in high-demand
environments like intensive care units or emergency
departments. Such delays not only prolong patient waiting
times but also increase the risk of errors as staff rush to meet
tight deadlines. Medication errors are another critical
challenge in hospital pharmacy workflows. Errors can occur
at various stages, including prescription interpretation,
medication preparation, and labeling. Studies indicate that
nearly 25% of medication-related adverse events in
hospitals are linked to dispensing errors, often caused by
manual processes or lack of standardized protocols. For
example, illegible handwriting on prescriptions can lead to
misinterpretation, resulting in the dispensing of incorrect
medications or dosages. Similarly, inadequate cross-
verification during the preparation process increases the
likelihood of errors, particularly when dealing with high-
alert medications. Poor communication and lack of
integration between pharmacy teams and other healthcare
departments further complicate workflows.
Miscommunication about medication orders, changes in
treatment plans, or patient-specific needs can lead to errors,
duplications, or delays in medication delivery. For instance,
if a change in a patient’s medication is not promptly
communicated to the pharmacy, the wrong drug may be
prepared and dispensed, causing treatment delays and
potential harm to the patient. This lack of seamless
communication is often exacerbated by the absence of
integrated electronic health records (EHRs) or real-time
communication tools, which could otherwise facilitate better
coordination. Inventory management inefficiencies also play
a significant role in disrupting hospital pharmacy
workflows. Challenges such as stockouts of essential
medications, overstocking of low-demand drugs, and
wastage due to expired stock create additional burdens on
pharmacy operations. For example, a stockout of a critical
drug can necessitate emergency procurement, leading to
increased costs and delayed treatments. Conversely,
overstocking ties up storage space and financial resources,
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while expired medications represent wasted investment.
These issues often stem from poor forecasting, manual
tracking, and lack of integration between inventory systems
and supply chain platforms. Another major challenge is the
underutilization of technology in hospital pharmacy
workflows. While automation and digital tools have been
proven to enhance efficiency, many pharmacies still rely on
manual or semi-automated processes for tasks such as
inventory tracking, medication preparation, and record-
keeping. These outdated practices are not only time-
consuming but also prone to errors and inconsistencies. For
instance, manual data entry during inventory updates can
result in discrepancies that disrupt subsequent operations,
such as medication ordering and restocking. Workforce-
related challenges further complicate hospital pharmacy
workflows. Staffing shortages, high turnover rates, and
inadequate training in modern pharmacy practices and
technologies limit the ability of pharmacies to operate
efficiently. Overburdened staff are more likely to make
errors or experience burnout, which can further compromise
workflow efficiency and patient safety. Moreover, the lack
of specialized training programs for pharmacy staff prevents
them from leveraging advanced technologies or adopting
best practices in medication management. Regulatory and
administrative burdens add another layer of complexity to
hospital pharmacy workflows. Compliance with stringent
regulations governing medication storage, handling, and
documentation requires significant time and resources. For
example, maintaining detailed records for controlled
substances, performing regular audits, and ensuring
adherence to safety protocols consume a substantial portion
of pharmacy staff’s time. These administrative demands
often divert attention from core operational tasks, such as
medication preparation and dispensing. Finally, the dynamic
nature of healthcare demands poses an ongoing challenge
for hospital pharmacy workflows. Fluctuations in patient
volume, changes in treatment protocols, and the emergence
of new medications require pharmacies to be agile and
adaptable. However, rigid workflows and outdated systems
often limit the ability of pharmacies to respond effectively
to these changes. For example, during public health
emergencies like the COVID-19 pandemic, many hospital
pharmacies struggled to meet the sudden surge in demand
for specific medications, highlighting the need for more
flexible and responsive workflows. In summary, the
challenges in hospital pharmacy workflows are
multifaceted, encompassing issues related to process
inefficiencies, medication errors, communication gaps,
inventory mismanagement, underutilization of technology,
workforce limitations, regulatory compliance, and
adaptability. Addressing these challenges requires a
comprehensive  approach  that integrates advanced
technologies, streamlined processes, and robust training
programs. By tackling these issues, hospital pharmacies can
enhance their workflows, improve patient outcomes, and
contribute to the overall efficiency of healthcare systems.

Applying Lean Six Sigma Principles

Lean Six Sigma (LSS) combines two proven methodologies:
Lean, which emphasizes waste elimination and process
efficiency, and Six Sigma, which focuses on reducing
variability and improving quality. Together, these principles
provide a structured framework for identifying inefficiencies
and implementing sustainable improvements in hospital
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pharmacy workflows. A report by the World Health
Organization (WHO) highlights that inefficient workflows
account for nearly 30% of preventable adverse events in
hospital settings globally®. Hospital pharmacies, with their
high complexity and critical role, stand to benefit
significantly from the adoption of LSS principles.

The implementation of Lean Six Sigma typically follows the
DMAIC (Define, Measure, Analyze, Improve, and Control)
methodology. In the Define phase, the focus is on
identifying the most pressing workflow challenges, such as
prolonged medication preparation times or high error rates,
and establishing clear objectives. For instance, a hospital
pharmacy aiming to reduce medication dispensing errors
may set a target of reducing errors by 50% within six
months 2,

In the Measure phase, baseline data is collected to quantify
the problem. For example, a mid-sized hospital pharmacy
recorded an average dispensing error rate of 12% and a
preparation time of 90 minutes per medication order . This
data provides a starting point for comparison after
improvements are implemented.

During the Analyze phase, tools like fishbone diagrams and
Pareto charts are wused to identify root causes of
inefficiencies. In a case study from a tertiary care hospital,
the primary contributors to delays were found to be
redundant approval processes and excessive manual
interventions ©. By understanding these root causes,
targeted solutions can be designed in the Improve phase.
Finally, the Control phase ensures that the improvements are
sustained through continuous monitoring, staff training, and
the wuse of real-time dashboards. A hospital that
implemented automated dispensing cabinets (ADCs)
reported sustained reductions in medication preparation
times over a year, demonstrating the effectiveness of control
measures 1,

Evidence from Implementations

Real-world applications of Lean Six Sigma principles in
hospital pharmacies have consistently yielded positive
outcomes. For instance, a study at a tertiary care hospital
implemented Lean principles to optimize storage layouts
and minimize redundant steps in medication dispensing.
This resulted in a 35% reduction in preparation times,
cutting the average from 90 minutes to 60 minutes ©1. In
another case, barcode scanning systems introduced as part
of Six Sigma protocols reduced dispensing errors by 50%,
demonstrating significant improvements in patient safety
and staff efficiency [,

A large-scale initiative at a university hospital integrated
Lean Six Sigma with predictive analytics to forecast
medication demand. This approach reduced stockouts by
20% and medication wastage by 15%, translating to cost
savings of approximately $200,000 annually ®. Such
examples underscore the versatility of LSS in addressing
diverse challenges, from inventory inefficiencies to error
reduction, making it a valuable tool for hospital pharmacy
optimization.

The application of Lean Six Sigma principles in hospital
pharmacies has consistently yielded positive results. For
instance, a study conducted in a tertiary hospital pharmacy
used Lean principles to reorganize storage areas and
streamline workflows. This intervention resulted in a 35%
reduction in medication preparation times, decreasing the
average time from 90 minutes to 60 minutes €I,
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Another study applied Six Sigma methodologies to address
dispensing errors. By introducing barcode scanning systems
and standardizing labeling protocols, the hospital achieved a
50% reduction in dispensing errors within six months [,
These improvements not only enhanced patient safety but
also reduced the workload on pharmacy staff, allowing them
to focus on more critical tasks.

In a large-scale implementation at a university hospital, the
integration of Lean and Six Sigma principles addressed
inefficiencies in inventory management. Predictive analytics
were used to forecast medication demand, resulting in a
20% decrease in stockouts and a 15% reduction in
medication wastage®. The hospital also reported cost savings
of approximately $200,000 annually, attributed to improved
resource utilization and reduced wastage [!.

Comparative  analysis of pre- and  post-Iss
implementation
Metric Pre-LSS Post-LSS Improvement
Implementation | Implementation (%)
Average I\_/Iedlc_atlon 90 minutes 60 minutes 33%
Preparation Time
Dispensing Error 12% 6% 50%
Rate
Inventory Wastage 15% 8% 47%
Stockout Incidents | 10 per month 6 per month 40%
Staff Productivity o
(Tasks/Shift) 30 45 50%
Patient Satisfaction 80/100 90/100 12.5%
Scores

The data in this table demonstrates the transformative
impact of Lean Six Sigma on hospital pharmacy workflows.
The 33% reduction in medication preparation times reflects
the elimination of bottlenecks and redundant steps, while the
50% decrease in error rates highlights the efficacy of error-
reduction strategies such as barcode scanning. Similarly, the
47% reduction in inventory wastage and 40% fewer
stockout incidents showcase the value of predictive
analytics and streamlined inventory management systems [&
9

Staff productivity also increased significantly, with the
number of tasks completed per shift rising from 30 to 45, a
50% improvement. These operational gains contributed to
higher patient satisfaction scores, which rose from 80/100 to
90/100, reflecting the improved efficiency and reliability of
pharmacy services [,

Findings and Implications

The application of Lean Six Sigma principles in hospital
pharmacies has demonstrated substantial benefits across key
performance areas. These include reduced medication
preparation times, lower error rates, and enhanced staff
productivity. The findings from various implementations
reveal that LSS methodologies effectively address root
causes of inefficiencies, such as redundant processes,
communication gaps, and manual errors, leading to
transformative operational improvements.

The integration of LSS principles fosters a culture of
continuous improvement, enabling hospital pharmacies to
adapt to evolving demands. Improved workflows not only
streamline internal  operations but also enhance
interdepartmental coordination, reducing delays in patient
care. This systemic improvement extends to regulatory
compliance, as the reduction in errors and wastage aligns
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with safety standards and boosts institutional credibility.

On a broader scale, these findings underscore the potential
of LSS to impact healthcare delivery systems as a whole.
Policy frameworks that encourage the adoption of LSS
principles, supported by government incentives and training
programs, could facilitate widespread improvements in
hospital pharmacies globally. Future research could explore
integrating LSS with emerging technologies such as
artificial intelligence and predictive analytics to amplify
these gains further.

The application of Lean Six Sigma principles in hospital
pharmacies delivers significant benefits, including reduced
medication preparation times, lower error rates, and
improved staff productivity. By addressing root causes of
inefficiencies and implementing targeted interventions, LSS
methodologies transform workflows and enhance overall
operational performance. The integration of LSS principles
fosters a culture of continuous improvement, enabling
hospital pharmacies to adapt to changing demands and
maintain high standards of care.

The implications of these findings extend beyond the
pharmacy, impacting the entire healthcare delivery system.
Improved workflows enhance coordination between
departments, reduce delays in patient care, and lower
healthcare costs. Moreover, the reduction in errors and
wastage aligns with regulatory requirements and strengthens
patient trust in healthcare institutions.

Conclusion

Lean Six Sigma principles provide a robust framework for
optimizing hospital pharmacy workflows, addressing
inefficiencies, and enhancing quality. By leveraging data-

driven methodologies and engaging stakeholders, LSS
enables hospital pharmacies to achieve significant
improvements in efficiency, accuracy, and patient

satisfaction. The findings from this study highlight the
transformative potential of LSS in modernizing pharmacy
operations and ensuring sustainable improvements in
healthcare delivery. Future research should explore the
integration of LSS with emerging technologies such as
artificial intelligence and robotics to further enhance
pharmacy workflows and outcomes.
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